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PREFACE

How a society approaches a number of issues that involveV interactions 
EHWZHHQ�WKH�QDWXUDO�DQG�VRFLR�HFRQRPLF�ZRUOGV�LV�VWURQJO\�LQIOXHQFHG�
by a belief that science, especially technology, “will save us.” Today� 
society expects to be saved by new technologies from the anomalous 
behavior of a variable and changing climate. This perspective is 
apparently reinforced by a distinction commonly made between the 
“physical” and the “social” sciences: the former is based on “hard” 
facts whereas the latter is based on debatable (so called “soft”) 
ILQGLQJV��7KH�JHQHUDO�EHOLHI� E\�SROLF\�PDNHUV�WKDW�´WHFKQRORJ\�LV�WKH�
answer,” should evoke�D�FKDOOHQJLQJ response “But what was the 
question?”� The belief that physical science is the answer, however, 
overemphasizes the role of technology and runs the risk RI� GUDZLQJ 
attention away from the equally important societal dimensions of 
disaster risk reduction (DRR). Whether on the local or the global scale� 
DRR is hard to achieve, despite positive programs and efforts to 
protect human life, livelihoods, ecosystems� and the built environment. 
Recognizing the prevalence of this distinction between the natural and 
the social sciences enables one to understand the lessons learned about 
hydro-meteorological DRR efforts in the face of a changing and 
uncertain climate-related future. 
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7KH�H[SOLFLW�IRFXV�RI�WKLV�VXUYH\�LV�'55�LQ�WHUPV�RI�K\GUR�
meteorological hazards and disasters. Societies and individuals have 
been “jousting” with variable, extreme and changing climates for 
millennia�DW�ORFDO�WR�UHJLRQDO�OHYHOV, with varying degrees of success. 
Throughout that time, human interactions with climate processes 
ZHUH mainly based on trial and error as well as on VRFLHWDO 
expectation DERXW natural processes VXFK�DV�seasonal YDULDWLRQV�DQG�
extremes. Through  D cultural learning FXUYH�EDVHG�RQ�WULDO�DQG�
HUURU��GLIIHUHQW�VRFLHWLHV�GHYLVHG�EHVW�SUDFWLFHV�IRU�WKHLU�VSHFLILF�
locations that seem to work at given points in time to enable them 
to cope with local hydro-meteorological hazards and to recover 
from KD]DUGRXV�events that may KDYH�SURYHQ�GHYDVWDWLQJ.

In many ways, societies today are not much different than those in 
the past, except that we now have cutting-edge technologies and 
innovative approaches for coping with the impacts of rapidly 
changing climate processes. Recognizing and accepting the trial and 
error aspects of DRR efforts today LV�FOHDUO\ a major positive step 
forward in identifying coping mechanisms� ,Q�DGGLWLRQ� doing so 
keeps most societies DZDUH�WKDW�WKH\ face uncertain climate 
IOXFWXDWLRQV��FKDQJHV�DQG�H[WUHPHV both today and in the future.

1ew technologies, which are designed to protect society from the 
vagaries of atmospheric and environmental processes, can be WKRXJKW�
RI� DV�DWWHPSWV�WRZDUG�FOLPDWH�SURRILQJ��%XW�WKHUH�LV�DV�\HW�QR�cure-all 
technology or managerial tool that can assure a society that it KDV�EHHQ�
FOLPDWH�SURRIHG��7R�EH�VXUH��ZKLOH�FOLPDWH�SURRILQJ�FDQ�WDNH�SODFH�DW�
VLWH�VSHFLILF�ORFDWLRQV�VXFK�DV�LQ�D�JUHHQKRXVH��D�FRQWUROOHG�
environment, no society to date can claim to be immune from 
climate-, water- or weather-related variability, hazards� and disasters. 
Still, climate-proofed immunity constitutes the “what ought to be,” the 
societal goal that is often sought in theories and reports and campaign 
promises but that is, in the end, likely unattainable, although steps 
WRZDUGV�FOLPDWH�SURRILQJ�FDQ�EH�HIIHFWLYH�DQG�PXVW�FHUWDLQO\�EH�
pursued. Herein lies the societal challenge IRU effective DRR.

0DQ\�DJHQFLHV�IURP�LQGXVWULDOL]HG�FRXQWULHV�SURYLGH�DVVLVWDQFH�WR�
GHYHORSLQJ�FRXQWULHV�WKDW�PD\�QRW�KDYH�WKH�PHDQV³WHFKQRORJLFDO��
ILQDQFLDO�RU�VRFLDO³WR�FRSH�ZLWK�K\GUR�PHWHRURORJLFDO�H[WUHPHV�
VXFK�DV�GURXJKWV��IORRGV�DQG�IODVK�IORRGV��86$,'�LV�RQH�VXFK�
DJHQF\��WKURXJK�WKH�2IILFH�RI�)RUHLJQ�'LVDVWHU�$VVLVWDQFH�
�2)'$��DQG�)RRG�IRU�3HDFH��))3��
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While completing this OFDA-supported survey of a set of projects, 
selected with OFDA, from Asia, VXE�6DKDUDQ�Africa, Central 
America and the Caribbean, it became clear that many intervening 
variables created gaps between H[SHFWDWLRQV of what ought to have 
been the outcomes of these projects and what the actual outcomes 
WXUQHG�RXW�WR�EH. 

Identifying intervening variables, as both obstacles and constraints, 
provided insights into lessons that could or should have been drawn 
from previous DRR activities and that could be applied to the 
planning of future projects to make them more effective as well DV�
PRUH�HIILFLHQW�LQ�WKH�XVH�RI� OLPLWHG�UHVRXUFHV�IRU�VXFK�DFWLYLWLHV��In 
addition to identifying lessons learned from this particular set of 
previously supported projects, in the following we have also sought 
to identify ways in which hydro-meteorological disaster risk 
reduction strategies, tactics and activities may be bridged with 
climate change adaptation �&&$��and longer-range planning activities 
in the face of an uncertain FOLPDWH future.

This survey is entitled “Hydro-meteorological Disaster Risk 
Reduction: Lessons Learned for Resilient Adaptation to a Changing 
Climate.” It was undertaken with the assumption that all humanitarian 
DQG�HPHUJHQF\�DLG�DFWLYLWLHV�\LHOG�GLUHFW�DQG�LQGLUHFW�EHQHILWV�WR�
varying degrees to donor and aid recipients alike. In this survey, we 
tended to focus on both good and bad lessons with the intention 
of noting what worked well but more importantly of improving upon 
those aspects of the reviewed projects that could be improved.  
'isaster risk reduction is�GLIILFXOW�WR�DFFRPSOLVK��HYHQ�IRU�WKH�
LQGLVWULDOL]HG�FRXQWULHV��3HUKDSV�WKLV�LV�DQ�H[DPSOH�RI�ZKDW�Martin 
Luther King� Jr. referred to, in a Human Rights context, as ´WU\LQJ�WR�
ILQLVK�WKH�XQILQLVKDEOH�µ�7KH�IXQGV�DYDLODEOH�IRU�SUHYHQWLRQ�RU�
SUHSDUHGQHVV�IRU�KD]DUGV�DQG�GLVDVWHUV�DUH�LQVXIILFLHQW�WR�KHOS�
everyone everywhere in all at-risk locations. But funding alone could 
never be enough to reduce risk; it can only serve in a catalytic way 
to encourage governments to be pro-active in the face of an 
uncertain FOLPDWH�IXWXUH��6XSSRUW�IRU�GLVDVWHU�ULVN�UHGXFWLRQ��'55��DQG�
FOLPDWH�FKDQJH�DGDSWDWLRQ��&&$��HGXFDWLRQ�DQG�WUDLQLQJ�DUH�LPSRUWDQW�
LQYHVWPHQWV�WRZDUGV�HGXFDWLQJ�FLYLO�VRFLHW\�DERXW�WKH�QHHG�DQG��EHVW�SUDFWLFHV��IRU�
FRSLQJ�ZLWK�VXFK�DQ�XQFHUWDLQ�IXWXUH�
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INTRODUCTION

Disaster Risk Reduction (DRR) has evolved from a “traditional 
approach to disaster situations of  response and recovery” (“drr” 
in lower case letters) to include an increasingly greater emphasis on 
prevention and preparedness (henceforth, “DRR” in capital letters). 
Hydro-meteorological DRR has increasingly become an important 
FRQVLGHUDWLRQ�WKDW�KDV�H[SDQGHG�WKH�VFRSH�DQG�EHQHÀWV�RI �WUDGLWLRQDO�
humanitarian and emergency disaster aid contexts over the past 
several years.

DRR is in this way now viewed as one reason for which the lessons of  
FRSLQJ�ZLWK�SDVW�KD]DUGV�DQG�GLVDVWHUV�VKRXOG�EH�LGHQWLÀHG�DQG�XVHG�
for future disaster mitigation and, if  possible, hazard impact avoidance 
as well as for longer-term (climate change-related) development 
SODQQLQJ��6XFK�OHVVRQV��RQFH�YHULÀHG��FDQ�VHUYH�DV�´WHDFKDEOH�
moments” that are transferable, after appropriate adjustments to 
account for variations in settings, to areas where similar hydro-
meteorological hazards are likely to occur.

Such transfers are possible based on the idea of  “foreseeability,” 
which can be understood as a qualitative means by which insights 
into the future can be gained through analogical reasoning that draws 
on past experiences. It is a way to generalize and operationalize 
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experimential knowledge. In terms of hazard planning and impact 
avoidance, this approach has also been referred to as “forecasting by 
analogy” (Glantz 1988). Effectively carrying out DRR programs can 
reduce the enormous social, cultural and individual burdens of disaster 
events, not only in terms of protecting lives and livelihoods but also 
in terms of reducing the economic costs of hazards and disasters and 
misery at household to regional transboundary levels.

A major concern in moving forward with DRR, however, continues 
to be the increasing imperative of  identifying ways to bridge if  not 
seamlessly “blend” the consequences of  shorter-term disaster-related 
emergency and humanitarian preparedness and response with the 
needs of  longer-term (i.e. climate change-related) development 
planning. Effective bridging (or blending) of  DRR-related 
preparedness planning and response mechanisms with climate change 
adaptation (CCA) can help to mitigate, if  not altogether avoid, many 
of  the complications that tend to arise along development pathways 
when disasters impinge on community development programs or 
force alterations, which are usually setbacks, in development agendas.

An emerging problem today and at least for the near-to-midterm 
future is that the budgets available to humanitarian aid agencies 
working to address hydro-meteorological hazards and disasters are 
likely only to increase slowly (if at all) in the foreseeable future even 
as the occurrence of life-threatening hazard and disaster events is 
expected to rise with greater frequency in that same period. What this 
PHDQV�LV�WKDW�JOREDO�ÀVFDO�FRQVWUDLQWV�KDYH�FRPH�DW�D�GLIÀFXOW�WLPH�LQ�
terms of changing climates, which are expected to result in adverse 
shifts in the frequencies, intensities, magnitudes� and even locations 
of hydro-meteorological hazards and disasters in the coming years 
and decades.

Climate-related surprises are also to be expected. What is foreseeable 
in this situation is that the disadvantageous consequences of changing 
climates will likely outpace the heightening of demands from affected 
countries for assistancH� as well as modest increases in the budgets of 
donor agencies that have missions to assist countries and their at-
risk populations to prepare for and respond to hydro-meteorological 
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hazards and their potential to become disasters. In this circumstance, 
DJHQFLHV�ZLOO�EH�IRUFHG�E\�ÀVFDO�QHFHVVLW\�WR�EHFRPH�PRUH�HIÀFLHQW�
and more selective, even as they simultaneously have to become 
PRUH�HIIHFWLYH�LQ�IXOÀOOLQJ�WKHLU�VKRUW��DQG�ORQJ�WHUP�PDQGDWHV��)RU�
example, new criteria for evaluating grant proposals such as being 
able to demonstrate “value for money” have already emerged in some 
donor grant announcements and will likely be used increasingly more 
often to determine who receives what portion of donors’ DRR or 
CCA humanitarian assistance budgets. As each year passes it becomes 
more obvious that many glimpses of a future altered by climate 
change are already occurring in many locations on the planet. Extreme 
hydro�meteorological events are appearing with heightened 
frequencies, intensities and magnitudes which is consistent with global 
warming projections. As such, USAID’s Policy Guidance for Building 
Resilience to Recurrent Crisis report, released at the end of 2012, can 

EH�YLHZHG�as representative of a proverbial game-changer for the 
climate change-UHODWHG�VXVWDLQDEOH�GHYHORSPHQW�FRPPXQLW\��7KLV�
GRFXPHQW�UHIOHFWV�an emerging realization among international 
humanitarian assistance organizations of the need to shift to a focus 
on “resilience.” In other words, the development community should 
carry out programs for disaster preparedness, response DQG recovery 
and for VXVWDLQDEOH�GHYHORSPHQW�DV�ZHOO�DV�longHU-term �FOLPDWH� 

Source: emergency-room-nurse.blogspot.com
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FKDQJH�UHODWHG� activities. This call for bridging short and long term 
development assistance activities was succinctly captured in the 
following statement:

Most notably, humanitarian relief  and recovery are no longer 
conceived of  as ends in themselves but as a foundation 
and platform upon which new and existing resilience and 
development investments must and will build (USAID 2012:14)

LESSONS LEARNED ABOUT “LESSONS LEARNED” ABOUT DRR

/HVVRQV�DUH�PRUH�HDVLO\�LGHQWLILHG�WKDQ�OHDUQHG��D�WUXLVP�WKDW�ZRXOG�EH�
GLIILFXOW�IRU�DQ\RQH�WR�FKDOOHQJH��2I�FRXUVH��DW�WKH�HQG�RI�UHSRUWV�RQH�
FDQ�ILQG�OLVWV�RI�UHFRPPHQGHG�DFWLRQV�WR�EH�WDNHQ�WR�LPSURYH�XSRQ�
whatever activities have been assessed in those reports. 2IWHQ�DFWLRQV�
DQG�GHFLVLRQV�DUH�DOVR�QRWHG�EULHIO\�LQ�WKH�H[HFXWLYH�summary of such 
reports. When one reads such documents closely, PDQ\�OHVVRQV�RU�
WDNH�KRPH�PHVVDJHV�FDQ�EH�LGHQWLILHG�ZLWKLQ�WKH�WH[W�that have not 
been highlighted in a formal way as lessons, even though they meet all 
the criteria for being considered as such.�

In reviewing the basic documents from which lessons have been 
drawn, RQH�ILQGV�PDQ\�SRLQWV�WKDW�FRXOG�EH�FDOOHG�OHVVRQV�WKDW�DUH�
HPEHGGHG�throughout those documents and not just in sections 
labeled “lessons learned.” In this way, a different person reading the 
same material, but having a different perspective about the issues 
being discussed ZRXOG likely identify a different but sometimes 
overlapping set of lessons��ThXV� WKHUH�FDQ�EH�IRXQG�many more 
lessons embedded in a document than are labeled as “lessons.”�
A��ho-hum� comment on a topic to one OHVVRQ�VHHNHU may be seen 
IRU�GLIIHUHQW�UHDVRQV�as an important comment to a different OHVVRQ�
VHHNHU� OHVVRQV�DUH�DOZD\V�VXEMHFWLYHO\�LGHQWLILHG��GHSHQGLQJ�LQ�ODUJH�
PHDVXUH�RQ�WKH�SHUVSHFWLYH�RU�DFDGHPLF�WUDLQLQJ�RI� WKH�´LGHQWLILHU�µ

In identifying lessons from disaster risk reduction programs, the 
observation made by the narrator in the “Rime of the Ancient 
Mariner” comes to mind: “Water, water everywhere, nor any drop to 
drink.” It seems this could be a similar sentiment about lessons 
GHYHORSPHQW��´/HVVRQV��OHVVRQV�LGHQWLILHG�HYHU\ZKHUH��EXW�QRW�PDQ\�
RI�WKHP applied,” the point being that over years and decades�many�
OHVVRQV�KDYH�EHHQ�LGHQWLILHG�IURP�SURMHFWV�DQG�SURJUDPV�UHODWHG�WR
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DRR and CCA, yet most, for a host of reasons, seem to remain 
XQXVHG�DQG�XQDSSOLHG��RI� EHQHILW�WR�QR�RQH�H[FHSW�SRVVLEO\�WKRVH�
ZKR�ZURWH�WKH�UHSRUWV�LQ�ZKLFK�WKRVH�OHVVRQV�ZHUH�LQLWLDOO\�LGHQWLILHG�

Source: www.uowblogs.com

ǲ����������������������	���ǳ�̹��������������ʹͲͲͷ
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FROM PLANNING TO OUTCOMES: “WHAT OUGHT TO BE,” 
“WHAT IS,” ”WHAT COULD BE”

3URMHFW�SODQQLQJ�GRFXPHQWV�XVXDOO\�UHÁHFW�WKH�H[SHFWDWLRQV�DQG�
desired outcomes of  both donors and those responsible for carrying 
RXW�SURMHFWV��6XFK�GRFXPHQWV�DUH�ÀOOHG�ZLWK�QLFHO\�ZRUGHG�PLVVLRQ�
statements, objectives and goals and interspersed with all the most 
current concepts and buzzwords, such as capacity building, risk 
reduction, data sharing, reducing adverse impacts, timely warnings, 
effective warning systems, and so forth. The sentiments surrounding 
such planning documents and their supporting PowerPoint 
presentations are most often, if  not always, overtly positive, 
representing in hopeful language the development professionals’ 
understanding of  “what ought to be” achieved by project’s end. Yet 
all projects have problems of  one kind or another, and many of  those 
problems are not controllable by the professionals who are responsible 
for carrying out those projects. Such problems often appear 
unexpectedly along the course of  project completion, dampening 
the often hopefulness of  that “what ought to be” that was originally 
presented as the desired (but not assured) future outcome of  the 
project.

In “The Twenty Years’ Crisis,” British historian E.H. Carr (1939) 
reviewed international politics from the end of  World War I to the 
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onset of World War II in the twenty-year period between 1919 and 
1939. In it, he highlighted the differences between what was desired 
from the international politics of the period, that is, the what ought 
to have been, and what the actual politics turned out to be. The 
“what is” vs. the “what ought to be” analytical PRGHO that resulted 
from his analysis can be usefully applied to hydro-meteorological 
concerns that deal with hazards and disasters. For example, an 
organization’s published plans for programs for DRR and for its 
longer-term development (CCA) projects can be assumed to 
represent its highest expectations for success. In other words, such 
glossy publications represent DQ�organization’s understanding of 
“what ought to be” accomplished.

It is fair to assume that every humanitarian assistance project will 
SURGXFH�DW�OHDVW�VRPH�EHQHILWV�WR�UHFLSLHQWV�DQG�WR�GRQRUV��HYHQ�LI� WKH�
project’s overarching goals are not achieved, which is likely a 
legitimate assumption. To be sure, most often, if not always, 
circumstances arise that cause projects to fall short of their most 
desired outcomes. Unforeseen circumstances such as constraints, 
obstacles, intervening variables, etc. tend to arise and combine with 
the best intentions of the project stakeholders to produce the reality 
of the often limited outcomes in the actual world—the “what is.”
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USAID’s 2012 policy guidance report serves as one example of an 
institution’s vision of “what ought to be,” providing a pathway for the 
agency to follow in developing its plans for its DRR activities while 
at the same time enhancing its longer-term, climate-change-related 
sustainable development prospects. The report provides several 
examples of what to do, at least in theory, for the foreseeable future 
to bring together these two seemingly autonomous sectors (DRR and 
CCA) into a more interactive, interdependent—bridged or blended—
working relationship. While each of these sectors are aware of the 
other’s activities (problems and prospects), a heightened synergistic 
relationship in a changing climate situation can be expected to yield 
JUHDWHU�EHQHÀWV�

APPLYING WHAT IS, WHAT OUGHT  TO BE AND WHAT COULD BE

:KDW�´RXJKW�WR�EHµ�IURP�D�'55�SHUVSHFWLYH� Fewer people are 
affected by natural hazards each year because such hazards have fewer 
costs in terms of lives and livelihoods lost, cause less damage and 
UHVXOW�LQ�VLJQLÀFDQWO\�OHVV�VRFLR�HFRQRPLF�GLVUXSWLRQ�

:KDW�´LVµ� Disaster impacts are increasing each year, collectively 
speaking, causing higher losses of life, disruptions to livelihoods, 
damage to property and derailment of economic development 
progress. Societies too are constantly changing, so the sustainable 
GHYHORSPHQW�JRDOV�LGHQWLÀHG�WRGD\�FDQ�EH�YLHZHG�DV�PRYLQJ�WDUJHWV��
that are likely to change in future decades.

:KDW�´RXJKW�WR�EHµ�LQ�UHJDUG�WR�'55�SURJUDPV� Each component 
of an HDUO\�ZDUQLQJ�V\VWHP��EWS� is given adequate attention and 
funding, not only to improve forecasting techniques and accuracy but 
also to foster resilience in the face of risk within societies and to foster 
an eventual feeling of ownership of projects and programs among key 
national institutions and at-risk communities in disaster-prone 
countries. Of course, how things “ought to be” is quite subjective, 
dependent as it is on which “lens” through which one chooses to view 
the world.

:KDW�´LVµ�LQ�UHJDUG�WR�'55�SURJUDPV� The focus in an end-to-
end model, E2E, has with good reason mainly been on improving 
climate forecast capabilities of  national hydro-meteorological 
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services. As an outcome, people in key institutions involved in DRR 
projects tend to be grounded in physical science training if  not 
background, based on the view to “improve forecast reliability.” This, 
however, can inadvertently overshadow other important aspects of  
the hazard forecast chain of  events from forecast to warning such 
as risk communication, awareness raising and enhancement of  risk 
preparedness.

Organizations oriented primarily towards a science and technology 
perspective tend to favor the End-to-End (E2E) model of disaster 
planning, preparedness, response and recovery for DRR. This model is 
operational and effective to some degree for reducing natural disaster 
impacts on societies. From an E2E perspective, major investments 
in cutting-edge technology and technical expertise are considered 
essential and given a relatively high priority, for example, one must 
perfect forecast models and improve data collection networks. The 
FRVW�WR�WKLV�DSSURDFK�LV�MXVWLILHG�WR�JHQHUDWH�YDOXDEOH��XVDEOH�VFLHQWLILF�
knowledge and quantitative data, if not immediately�then at some 
point in the not-so-distant future.  

7R�VFLHQWLILF�DQG�GHYHORSPHQW�VSHFLDOLVWV�IHHGEDFN�IURP�WKH�VHFRQG�
“E,” the end user, to the forecaster is implicit. To encourage users 
of climate warnings to provide that feedback we suggest making 
an explicit reference to the feedback loop, as in a simple input-output-
feedback model. This would encourage the end user --- D�YLUWXDO��UG�
´(�µ�(�(�(��RU�(�(�IHHGEDFN��--- to provide input to WKH�
VSHFLDOLVWV�IRU�WKH�EHQHILW�RI� LPSURYHG�FRPPXQLFDWLRQ�IRU�WKH�entire 
development community that includes civil society to the local 
community level. 

Years of accumulated evidence suggests, however, that 
technological improvements alone do not necessarily directly EHQHILW�
WKH�ORFDO�FRPPXQLWLHV�WKDW�DUH�PRVW�DW�ULVN�IURP�QDWXUDO�hazards. 
Technological advancements do not occur in a vacuum and cannot 
just be shuttled down the E2E chain to somehow automatically 
UHGXFH�ULVNV�DQG�SURGXFH�EHQHILWV�IRU�WKH�UHFLSLHQWV�RI�VXFK�WHFKQLFDO�
knowledge and equipment. To have the best chance of being usable, 
individuals at all levels of society must be able to understand the 
outputs in �SRSXODU�� language�� (e.g. forecasts, early warnings, and 
the like) of scienWLILF and technological jargon��2QO\�WKHQ�PLJKW�DOO 
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members of a society have a chance WR�EHQHILW�IURP�QHZ�WHFKQLTXHV�
DQG�QHZ�FXWWLQJ�HGJH�WHFKQRORJLHV�

2QH�FRQFHUQ�LV�WKDW�WKH�PHQWLRQ�RI� HPHUJLQJ�VFLHQWLÀF�DQG�
technological advances by the media often unwittingly heightens 
FRPPXQLW\�H[SHFWDWLRQV�DERXW�WKH�SRWHQWLDO�EHQHÀWV�RI�W KRVH�
technologies, expectations that are nearly always unrealized at least 
in the near term. In such situations, vulnerability to natural hazards 
is unlikely to decrease and may even inadvertently increase if people 
have been led to believe that modern technologies will protect them 
from the vagaries of climate, water and weather hazards. As another 
H[DPSOH��WKH�QRWLRQ�RI� FOLPDWH�SURRÀQJ�RI�VRFLHW\�KDV�EHHQ�UHFHLYLQJ�
DWWHQWLRQ�LQ�VFLHQWLÀF�DV�ZHOO�DV�LQ�SRSXODU�PHGLD��:KLOH�WKLV�LV�D�´IHHO�
good” idea in theory—in the “what ought to be” realm—it will be 
GLIILFXOW�WR�DFKLHYH�DW�WKH�VRFLHWDO�VFDOH�LQ�WKH�ZRUOG�WKDW�LV��

6LJQLÀFDQWO\��DIWHU�GHFDGHV�RI �IDYRULQJ�WHFKQRORJ\�WUDQVIHU�DQG�
VFLHQWLÀF�FDSDFLW\�EXLOGLQJ�LW�KDV�EHFRPH�REYLRXV�WKDW�DWWHQWLRQ�
and resources are urgently required for the “societal” side of  the 
disaster risk reduction equation—risk education and raising awareness 
about hydro-meteorological risks. A more resolute focus on this 
societal component might help at-risk local communities to better 
understand why they need to take ownership of  DRR efforts so that 
they can better cope with the likely consequences of  a changing but 
still uncertain climate future. Important to remember is that ideas 
and not just technology can motivate people to take effective and 
appropriate action when coping with hazards and disasters. Such ideas 
that motivate individuals and communities can be viewed as “social 
inventions.”

In the end, the point is that seeking ways to close the gap between 
“what ought to be” and “what is” for DRR under a global climate 
change scenario should encourage the individuals who constitute 
societies to think more about how the means and models by which 
and through which they live are at least partially the product of  their 
own being in the world. In other words, it should encourage such 
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individuals to think less about “what is” and “what ought to be” and 
more about the possibilities of  “what could be.”

source: www.forbes.com
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DRR & CCA: REASONS FOR BRIDGING AND BLENDING

Disaster Risk Reduction (DRR) has been an increasingly popular 
concept at least since the World Conference for Disaster Reduction, 
held in Kobe, Hyogo, Japan in mid-January 2005. The conference, 
organized by the UNISDR, produced the Hyogo Framework for 
Action (HFA), a guideline document for undertaking disaster risk 
UHGXFWLRQ�DFWLYLWLHV��81,6'5�GHÀQHV�'55�DV��´7KH�FRQFHSW�DQG�
practice of reducing disaster risks through systematic efforts to 
analyse and manage the causal factors of disasters, including through 
reduced exposure to hazards, lessened vulnerability of people and 
property, wise management of land and the environment, and 
improved preparedness for adverse events” (UNISDR 2013a).

According to UNISDR, the HFA was developed by the numerous 
types of partners needed to reduce disaster risk—governments, 
international agencies, disaster experts, etc.—and brought them 
all into a common system of coordination. The goal of the HFA 
continues to be to substantially reduce disaster losses by 2015 by 
building the resilience of nations and communities to disasters, 
which means reducing losses of lives as well as of ��Vocial, economic, 
and environmental assets when disaster events occur (UNISDR 
2013b).
Closely following the Hyogo Framework for Action, OFDA has 

“Couldn’t we communicate better if we built a bridge?”
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strongly emphasized DRR through disaster preparedness activities 
in addition to its more usual humanitarian emergency responses to 
hydro-meteorological disasters. Still, however, according to one UN
RIÀFLDO��´2QO\����RI �WKH�HVWLPDWHG�����ELOOLRQ�86�>LQ�����@�LQ�DQQXDO
humanitarian assistance is devoted to prevention” (Schwartz 2006).

Until recently, adapting to and coping with the consequences of 
climate change impacts on societies and ecosystems haYH been a 
high priority for development agencies. In the coming few decades 
and throughout the rest of the 21st century, however, KLJK�LPSDFW�
hydro-meteorological extremes are expected to become not only more 
plentiful and powerful��LQWHQVH� but also more damaging. *LYHQ this 
new H[SHFWDWLRQ, various climate LPSDFWV researchers and communities 
alike have focused over the past couple of decades�RQ how to adapt 
to the impacts and consequences of extreme climate variability and 
FKDQJH��6XFK�DGDSWDWLRQ�VFKHPHV��KRZHYHU��PD\�SURYH�LQVXIILFLHQW��
JLYHQ�UHPDLQLQJ�VFLHQWLILF�XQFHUWDLQWLHV�DERXW�FOLPDWH�FKDQJHV�GHFDGHV��
IURP�WRGD\��,W�DSSHDUV�SUHYHQWLRQ�RI�WKH�FRQWULEXWRU\�causes RI�
FOLPDWH�change �DVLGH� IURP�PLWLJDWLRQ��has not been &&$�
Fommunities
�FRQFHUQ��<HW�  prevention LQ�WHUPV�RI�'55�has been  a 
key strategic planning option LQ natural hazards researcK� 3UHYHQWLRQ �
DV�LQ�'55�LV an important option to pursue in future &&$�planning.

WHY CARE ABOUT “BLENDING” CCA, DRR, AND OTHER KINDS OF 
DEVELOPMENT?

As noted earlier, a major concern and research focus of climate 
scientists today is about projected increases in the frequency, 
intensity and magnitude as well as about changes in geographic 
locations of climate change-related, high-impact, possibly record-
setting events. A large share of disasters worldwide seem to be 
caused by hydro-meteorological extremes, which are increasingly 
being labeled as “6uperstorms.” The reality of the increased 
occurrence of such events �VHH�)LJXUH�RQ�SDJH�����has prompted 
longer-term development specialists to turn their attention to 
humanitarian agencies and how such agencies are responding to 
disaster situations. These specialists are concerned about how tactical 
emergency and humanitarian responses can VLJQLILFDQWO\�DIIHFW�WKHLU�
DELOLW\�WR�DFKLHYH�RU�SURWHFW�KDUG�IRXJKW�JDLQV�in broader 
development objectives.
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One of the primary challenges facing humanitarian and development 
RUJDQL]DWLRQV�KDV�WR�GR�ZLWK�UHGHILQLQJ�WKH�H[LVWLQJ�UHODWLRQVKLS�between 
Disaster Risk Reduction and Climate Change Adaptation. More 
generally, calls for WKH�“mainstreaming” RI�DRR and CCA within 
development policy are repeatedly being made by development 
researchers. They argue that integration would open ´VSDFHV�RI�
RSSRUWXQLW\µ�IRU�HDFK�ILHOG�WR�OHDUQ�IURP�WKH�VWUHQJWKV�DQG�ZHDNQHVVHV�
RI� WKH�RWKHU��WKHUHE\�FRQWULEXWLQJ�WR�D�PRUH�HIILFLHQW�XVH�of 
development community resources ��Shaw et al. 2010��Tearfund ������

Neither the “mainstreaming” of  DRR into CCA nor the 
“mainstreaming” of  CCA into DRR is straightforward. Debates 
have drawn on over which should be the mainstream for disaster-
related hydro-meteorological risk management and which should 
be integrated into that mainstream. Importantly, however, 
´PDLQVWUHDPLQJµ�ZLWKLQ�WKH�FRQWH[W�RI �WKHVH�WZR�ÀHOGV�PXVW�EH�
understood as suggesting a higher degree of  interaction than is 
entailed by simply blending, complementing or even bridging the two 
ÀHOGV�

86$,'��������LGHQWLÀHG�FKDQJHV�LQ�ERWK�H[WHUQDO�DSSURDFKHV�WR�
development planning as well as internal institutional processes. Its 
Building Resilience to Recurrent Crisis policy report, for example, 
reveals a serious concern within USAID about how best to bring 
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together in-house experts who are focused on emergency 
preparedness, response DQG recovery and in-house experts who are 
focused on long-term sustainable economic development. Thus, 
bridging short-term humanitarian and longer-term development 
SODQQLQJ�DQG�DFWLYLWLHV�KDV�EHHQ�LGHQWLILHG�E\�WKH�DJHQF\�DV�FHQWUDO�to 
the success of its new policy guidance to build resilience. To 
this end, changes are being pursued through synergy to improve 
agency effectiveness in short-term humanitarian emergency activities 
(DRR) and in longer term climate change-related (CCA) sustainable 
development planning. By requiring closer cooperation, interaction 
and the awareness of need to coordinate effectively between these 
WZR�GLIIHUHQWLDWHG�PDQGDWHV��86$,'�KDV�LGHQWLILHG�DQ�LPSRUWDQW�
OHVVRQ�WR�KHOS�LPSURYH�KXPDQLWDULDQ�DQG�GHYHORSPHQW�DJHQF\�
HIILFLHQF\�DQG�effectiveness.

KEY COMMONALITIES AND DIFFERENCES BETWEEN CCA AND DRR

&RPPRQDOLWLHV�EHWZHHQ�WKH�'55�DQG�&&$�ÀHOGV�LQFOXGH�WKHLU�VKDUHG�
concern with improving hazard and disaster preparation and response, 
with reducing the vulnerability of  at-risk populations and with 
increasing societal resilience.

&RQVLGHUDEOH�DWWHQWLRQ�LV�QRZ�DOVR�IRFXVHG�RQ�ILJXULQJ�RXW�KRZ�
institutions might bridge DRR efforts and CCA efforts between 
different organizations and even within them. To be sure, there is 
an ongoing FRQIOLFW�EHWZHHQ�VRPH�DVSHFWV�RI� KHUH�DQG�QRZ�
HPHUJHQF\�humanitarian preparedness and responses to hydro-
meteorological hazards and disasters and some aspects of 
sustainable development planning for the future.

The following few pages present an overview of  the possibilities for 
and the problems encountered in efforts to bridge, blend or integrate 
DRR and CCA. They also identify prospects for success. These two
communities obviously must blend their efforts on at least some of  
their common concerns and activities. As such, a stronger relationship 
must be developed between DRR and CCA where their concerns 
clearly and directly overlap. Perhaps highlighting the following will 
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generate better ways to effectively bring these communities 
together, for example� by establishing a pool of funds that is solely 
used to support activities in which the DRR and CCA communities 
truly collaborate.

DRR and CCA both …

� )RFXV�RQ�K\GUR�PHWHRURORJLFDO�KD]DUGV�

� )DOO�XQGHU�'LVDVWHU�5LVN�0DQDJHPHQW��'50��

� 6HHN�WR�UHGXFH�LI� QRW�DYRLG�KD]DUG�ULVNV�

� 6HHN�WR�IRVWHU�DGDSWLYH�FDSDFLW\�

� 6HHN�WR�IRVWHU�VRFLHWDO�UHVLOLHQFH�

� )DFH�DQ�XQFHUWDLQ�FOLPDWH�IXWXUH�

� +DYH��RU�VKDUH��RYHUODSSLQJ�WLPH�IUDPHV��VKRUW�WR�PLGWHUP�
midterm to longer term)�

� :RXOG�EHQHILW�IURP�NQRZOHGJH�VKDULQJ�

� 5HGXFH�YXOQHUDELOLW\�RI� DW�ULVN�SRSXODWLRQV�

� '55�DFWLYLWLHV�JHQHUDOO\�KDYH�D�&&$�FRPSRQHQW�DQG�&&$
activities generally have a DRR component��DQG

� $UH�FRQFHUQHG�DERXW�UXUDO�GHYHORSPHQW�

The fact is that both the DRR and the CCA communities have 
increasingly focused in on climate-, water- and weather-related 
disasters: the DRR community has because doing so aligns with its 
core mandate, and the CCA community has because planning for 
future disasters is becoming a primary concern for policymakers, even 
though, according to climate scientists, no single hydro-meteorological 
HYHQW�KDV�DV�\HW�EHHQ�GLUHFWO\�VFLHQWLILFDOO\�OLQNHG�WR�FOLPDWH�FKDQJH��
Although the 2000-2009 decade witnessed an increase in the number�
RI�&&$�SURMHFWV��VRPH�RI�ZKLFK�HYHQ�GHDOW�ZLWK�FXUUHQW�KD]DUGV 
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in the name of  climate change and thereby overlapped with actions 
WUDGLWLRQDOO\�XQGHUWDNHQ�E\�'55�SURMHFWV��WKH�UHDOLW\�LV�WKDW�GHÀQLWH�
institutional boundaries persist between CCA and DRR. To
bridge this gap, the DRR community must (and has begun to) put 
a greater emphasis on and a greater share of  its resources towards 
anticipating, preparing for and educating civil society about how
communities can better cope with the hydro-meteorological hazards 
they currently face. The thinking must be that if  members of  society 
cannot deal well with known hydro-meteorological extremes today, 
they will most likely have trouble coping with the more frequent and 
more intense extremes expected into the future.

7KHUH�DUH��KRZHYHU��VLJQLÀFDQW�GLIIHUHQFHV�WKDW�PXVW�EH�DGGUHVVHG�
in terms of the tools and approaches that DRR and CCA use in 
addressing hazards. DRR, for example, has a history of interventions 
DQG�VSHFLÀF�WRROV�WKDW�KDYH�\HW�WR�EH�ZHOO�GHYHORSHG�LQ�&&$��0LWFKHOO�
& van Aalst 2008; O’Brien et al. 2008). It also has a tradition of 
including local actors and local knowledge, whereas CCA has largely 
EHHQ�GLFWDWHG�E\�JOREDO�SROLF\�SURFHVVHV�DQG�SULYLOHJHG�VFLHQWLÀF�
expertise (Shaw et al. 2010). Furthermore, DRR is generally more 
inclusive of societal factors that contribute to risk, whereas CCA has 
generally been focused mainly on climate drivers�(Tearfund 2008).

For its part, CCA has been concerned primarily with identifying ways 
for societies to adapt sustainably to increasingly warmer climates�but 
over decadal timescales out to 202� or 20�0, and beyond. Coping 
with disasters, however, has been only one of many broader 
concerns of the climate change community, which also must focus 
on reducing carbon emissions (climate scientists refer to this as 
mitigation�,�RQ adapting to the impacts of KXPDQ�LQGXFHG�RU�
QDWXDOO\� RFFXUULQJ�changHV�LQ environmental conditions��developing 
new and non-polluting renewable energy sources through the 
fostering of green economic activities and livelihoods, protecting 
tropical forests, modeling and monitoring atmospheric changes to 
generate climate change scenarios on decadal time frames to assess 
risks, and so forth. Its direct involvement in disaster preparedness is 
an example of what might be viewed as the CCA community’s 
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FRQFHUQ�DERXW�ZKDW�LW�might (or could) learn about longer-term 
development planning in the name of resilience from attempts today 
by humanitarian agencies to cope with hydro-meteorological hazards 
and disasters.

Some of the principle challenges to integration of DRR and 
CCA include but are not limited to fragmentation of funding and 
implementation of resources, entrenched interests at different spatial 
and temporal scales, differing systems of norms, and different 
kinds and sources of knowledge as well as of funding (Birkmann & 
Teichman 2010). In particular, reconciling the top-down CCA agenda, 
which is driven mainly by multilateral organizations, with DRR’s 
ERWWRP�XS�ORFDO�RU�UHJLRQDO�DSSURDFK�PD\�EH�HVSHFLDOO\�GLIÀFXOW��
though not at all impossible. Within USAID, for example, bridging 
DRR and CCA will require meaningful changes in the way these 
expert groups interact, which means that they can no longer remain 
TXDVL�LQGHSHQGHQW�ÀHOGV�RI�RSHUDWLRQ�ZLWKLQ�WKH�VDPH�DJHQF\��$V�
such, successfully achieving this bridging is USAID’s major challenge, 
one driven primarily by the following factors: the two communities 
have different mandates, they are focused on different aspects of 
development, they have differing missions, they have different 
WLPHIUDPHV�RI� FRQFHUQ��WKH\�HPSOR\�GLIIHUHQW�DSSURDFKHV�WR�IXOÀOOLQJ�
their missions, they require different resource streams and amounts, 
they have different ways to access funds� and they have different 
timeframes for evaluating successes and failures. As this list suggests, 
despite their common interest in addressing disasters, effectively 
bridging these two communities will be much easier said than done.

WHAT CAN BE GAINED FROM BRIDGING, BLENDING OR INTEGRATING DRR AND 
CCA?

Clearly, both communities must stay focused on their core concerns 
even as they seek to identify ways to blend, bridge or even to some 
extent integrate their activities, a task which could perhaps begin 
with disaster preparedness. In this way, both DRR and CCA would 
address components of Disaster Risk Management (DRM) with DRR 
looking at hydro-meteorological hazards to help the affected society 
to “bounce back better” if disaster were to occur in the near term� 
and the CCA community to address sustainability in the longer-term  
by picking up disaster responses in the recovery and�UHFRQVWUXFWLRQ�
SKDVH� 
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&&$�FRXOG�EHQHILW�IURP�XVLQJ�WRROV�DOUHDG\�HVWDEOLVKHG�by DRR, 
including methods for engaging local communities and the�need for 
improved capacity, while keeping its focus on longer-term 
YXOQHUDELOLW\�UHGXFWLRQ��'55�FRXOG�EHQHÀW�IURP�&&$·V�SURDFWLYH�
approach, which might better ensure that risk reduction projects 
incorporate changing climate scenarios into their programs and 
actions. By such means, a longer-term perspective for DRR could 
increase the longer-term resilience of projects that will eventually be 
affected by climate change.

%ULGJHV�DUH�EHVW�EXLOW�IURP�ERWK�VLGHV�RI �WKH�ULYHU

source: http://glennpasch.com/manangement-coaching-and-communication/
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WHAT MIGHT BE LOST IN A MERGER OF CCA AND DRR?

Disasters are usually conceptualized in terms of  human losses and 
not necessarily in terms of  environmental losses (i.e. biodiversity loss, 
coral reef  or mangrove destruction, etc.). Climate change adaptation 
emphasizes loss of  resilience in biological systems more than does 
DRR, which for the most part tends to be highly anthropocentric
in its focus. Merging these two strategies, however, runs a risk that 
global climate change will become the primary focus of  all assistance 
planning to the detriment of  other hydro-meteorological sources of  
vulnerability that will continue to exist in immediate local and regional 
contexts. Likewise, the uncertainty of  precisely how climate change 
ZLOO�DIIHFW�VSHFLÀF�ORFDWLRQV�PLJKW�OHDG�WR�JUHDWHU�SDUDO\VLV�RI �DFWLRQ��
Another risk is that political support for the funding of  DRR might 
be undermined in areas where climate change remains a controversial 
issue.

One might argue, for example, that CCA, being situated within 
environmental ministries and largely being framed as an environmental 
issue, draws strength from “eco-centric” values and has its strongest 
involvement if  not support from the environmental community. In 
contrast, with its roots in humanitarian relief, DRR is more oriented 
towards prevention and the relief  of  human suffering. As such, 
exploring how political support for each cause is mobilized in order 
to see if  integration might inadvertently undermine existing support 
would prove an interesting exercise.

In any event, the values underlying each separate approach are 
certainly worth making explicit before any bridging, blending or 
integrating can take place. In the end, building greater resilience 
among communities and institutions must be the overarching goal. 
This point will likely be especially true given the glimpses we already 
have of the uncertainty we will continue to face in our hydro-
meteorological futures based on what we already know as well as on 
WKH�´OHVVRQVµ�WKDW�VRFLHWLHV�KDYH�DOUHDG\�LGHQWLÀHG�IRU�HQKDQFLQJ�WKHLU�
well-being in times of such change.

7KH�FKDUWV�EHOORZ�LGHQWLI\�WKH�VWUHQJKWV��ZHDNQHVVHV��RSSRUWXQLWLHV�
DQG�FRQVWUDLQWV�DV�ZHOO�DV�WKUHDWV��6:2&7��UHODWHG�WR�'55�DQG�
&&$�LI�WKH\�ZHUH�WR�DFW�DORQH�
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donor and recipient countries

SW OCT by MǤ�Ǥ�Glantzǡ  M-A. Baudoin Ƭ� A. Tozier de la PoterieDRR�ȋ�����������������������Ȍ
November 15, 201͵ 

S W O C T 
Improve effective and 
e�ϐicient use of funds 

“Training of Trainers” 
(capacity building) 
Creates societal awareness 

Donor acts as catalyst for 
new knowledge and new 
approaches 

Communities prepare for 
future but uncertain hydro-
met events 

Creates awareness of RISKS 
and ways to see results of 
efforts early 

Gets life back to some 
degree of normalcy 

Can organize government 
agencies and local 
communities around the 
DRR theme 

Can concentrate on a 
known hazard or hazards 

Targets hazards 

Targets at-risk people 

Can do pilot projects to test 
what works 

Focus is on the short term 

Focus on getting things 
back to normal or close to 
it 

DRR community has its 
own vocabulary 

Many do not see DRR in 
the same way: there are 
broad ������������ 

Does not consider long 
term sustainability in its 
projects 

Often acts through top-
down, End-to-End model�
��������������������� 

Reports ��� not ���
usable at the village level 

Trained trainees do not 
stay in the job they were 
trained for 

Support is limited due to 
demands for help 
elsewhere 

Different views on what is 
an EWS (each component)  

GENERATE 
Generate awareness; 
society to take effective 
ownership of disaster 
preparedness and response 

INFORM 
Identify longer-term community 
needs that can be passed on to 
CCA people or to Sustainable 
Development people 

FINE TUNE  
To better deϐine its 
administrative jurisdiction to 
avoid “mission creep” 

ANALOGICAL THINKING 
Can use analogous situations 
from other locations as a 
starting point to develop a DRR 
program, using analogies with 
caution 

DEVELOP 
To develop a seamless bridge 
with longer term development 
needs 

ENHANCE 
Enhance both CCA and DRR by 
bridging or blending them 
DRR can use “ teachable 

Never enough resources to do 
“perfect job” (“What ought to 
be”) 

Donor budget cycles 

Hazards are constantly 
occurring somewhere else on 
the globe requiring a response  

Issue-attention cycle of 
government, agencies, media, 
and researchers 

Cultural and political 
differences make sharing 
experiences di�ϐicult 

In regional DRR (trans-
boundary river basins) 
language becomes a problem 

Administrative budgets are 
limited and targeted to 
speciϐic areas: CCA or DRR or 
Sustainable Development 

Limits of predictability of 
hazards magnitude, intensity, 
location, frequency 

Projects speak in terms of 

Hydro-met hazards exist 
and recur 

Lack of infrastructure 

Lack of absorptive capacity  

Capacity building of locals 

Hazards do not respect 
borders 

A wrong forecast 

New type of hazard to a 
location 

Occurrence of a rare “super 
hazard” 

Changes in the 
characteristics of a region’s 
known hazards 

Unplanned changes in 
societal characteristics 

Scientiϐic uncertainty 
  

Focused on short term 
“DRR” has become symbolic 
to the hazards and 
development world since 
Hyogo Framework [e.g. it’s 
become a “social 
invention”] 

Focus on resilience of 
communities 

Bottom-up processes and a 
tradition of including local 
actors.  Incorporation of 
local knowledge 

Established tools and 
methods 

Holistic perspective that 
integrates both physical and 
social components of 
vulnerability 

Highly visible impacts and 
responses; can show 
effectiveness and efϐiciency 
in response 

Can identify 1st and 2nd 
order at-risk people to 
educate and train (E & T) 
and foster TOT 

Visibly assisting people in 
need 

 
Capacity Building is a 
process requiring more 
time and funding than a 
traditional DRR program 
might provide 

������� deϐined DRR 
boundar���������� and as 
a result mission creep can 
occur ������
Focus is on the short-term 

Outcomes (results) are 
expected to occur soon 
after a program is 
implemented 

What is meant by inclusion 
of local actors varies widely 
across contexts�

At-risk populations, 
regions – all are affected in 
��� region or country 

Tension between 
immediate disaster 
response and the need for 
longer-term planning 
(bureaucracies) 

Possibility that 
reconstruction post-
disaster will lead to later 
vulnerability 

Tendency to assess risk 

moments” for improving its 
response to recurring hazards in 
a given area (e.g. drought) [NB: 
for CCA, one cannot see results 
for efforts for a long time] 

Consider “satisϐicing” for DRR 
(NOT “shoot for the PERFECT”) 

Resilient adaptation can help 
to merge DRR and CCA thinking 

DRR considers prevention; 
could get CCA to do the same, 
not just adapt and mitigate 

DRR is under pressure to become 
more forward looking 

what ought to be instead of 
what could be (recognizing 
limits) 
Poor recipient infrastructure 

Donor’s “chicken-egg 
problem”: focus on economic 
development and then DRR or 
DRR while considering 
development? 

Bureaucratic rivalries in both 

Low visibility.  Attention 
focused on disasters after a 
major event, but support then 
wanes 

Areas are data-sparse 

Low resolution models for 
limited areas 

based on historical patterns 
(rather than considering 
longer-term change) 

Tendency to shift risk into 
the future with large 
infrastructure projects 

(Arguably) A focus only on 
shorter-term vulnerability 
reduction (not 
incorporating climate 
change) 
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CCA�ȋ�������������������������Ȍ -Sustainability  -Development  -Resilience  -Adaptation 
November 15, 201͵ 

S W O C T 
CCA is becoming relevant 
in political and 
development circles as 
well as in academia [name 
recognition of a 
problem/process] 

Focus is on mid- and long-
term sustainability 

Can mobilize resources 
more easily with CCA as a 
reason rather than DRR  
�ducation 

Many scenarios are being 
developed for CCA in 
future decades 

Addresses both long-term 
risks to humans and to 
ecosystems 

Reliance on expert 
knowledge (academics and 
others) and expertise, and 
hence the ability to draw 
funds 

Top-down global agenda 
with high visibility 

Focus is on long-term 
development 

Not integrated with DRR 

Has to take a back seat to 
disaster response and early 
recovery 

Susceptible to mission 
creep because everything 
can be linked to the 
atmosphere 

Mission creep diffuses the 
money available for any 
speciϐic project 

Adaptation has many 
meanings 

Climate projections still 
uncertain; not clear how to 
respond to them as there 
are different ones 

Hard to link speciϐic 
extreme event impacts to 
climate change 

Time frame for expected 
major changes due to 
climate change expressed 
as decades.  Too far out for 
people to act now 

People are concerned about 
CCA, so many initiatives for 
education and trainings exist 

Climate change affects 
everything so CCA can go into 
many socio-economic sectors 

CCA activities can be useful for 
coping with climate extremes 
and variability  

CCA and DRR are increasingly 
being seen as in need of being 
meaningfully linked 

Use of resilient adaptation can 
help cope best with an 
uncertain future for which new 
information supersedes or 
reinforces existing 
information. 

Many concepts can be used to 
get at CCA: sustainability, 
resilience, adaptation, 
acclimatization, compensation, 
mitigation 
MANY ROADS TO ROME 

CCA is too broad a concept 
(acronym) 

Those who challenge climate 
change science can slow down 
meaningful support and 
activities 

Separate institutional units 
deal with CCA and DRR 

Seemingly ordinary words are 
redeϐined for CCA’s purpose 

Global warming consequences 
for local level still have 
scientiϐic uncertainties 

Di�ϐicult for public and policy 
people to focus on distant 
future while trying to survive 
the present 

Primary countries responsible 
for climate change do not take 
responsibility for it 

CCA does not speak of 
prevention as an option 

Harder to see measures of 

Global warming 

Local impacts are still 
uncertain 

Awareness at the local level 
is still missing [Cambodia] 

EMEs are expected to 
increase in frequency, 
intensity, magnitude, and to 
occur in new areas 

CCA-related surprises are 
to be expected 

Too general of a concept for 
guidance 

Adaptation has too many 
interpretations 

CCA is in a way a short-
hand (slogan), a social 
invention for climate 
change-related people 

IPCC –National 
governments to ministries 
and then local 
governments 

Emphasis on reducing 
vulnerability of at risk 
populations and societies 
in the long-term 

Symbolic of the need to 
consider the climate 
change issue in 
forthcoming policies 

Focused on mid- to long-
term future 

Focus on sustainable 
development 

Conϐlicting time frames of 
DRR and CCA 
In ϐinancial or other 
situations climate change 
concern has  a lower 
priority 

Scenarios are heuristic 
devices with a short shelf 
life; outmoded by new 
societal and scientiϐic 
information 

Lack of focus.  Almost 
anything can be classiϔied as 
CCA 

A relatively new discipline 
with few “��ϔicial” 
established methods 

Top-down global agenda 
could also be viewed as a 
weakness, as the carrying 
out of adaptation plans is 
likely to take place at a local 
level 

Over-focus on climate 
drivers as opposed to other, 
societally-driven sources of 
vulnerability. 

Reliance on expert 
knowledge and expertise, 
discussed often using 
scientiϐic jargon 

Long-term projections are 

Climate is always changing and�
people have to adjust to 
changed conditions 

Adaptation to an expected 
change is sustainable over time 

CCA is the new driver in regard 
to environmental change— 
natural or human induced; 
governments are developing 
plans to create awareness 

Can use CCA to address chronic 
societal ills and adverse 
environmental trends 

To take climate change 
importance down the societal 
food chain to local 
communities 

true success to CCA outcomes 

Decades may pass before 
beneϐits of CCA are seen 

Human nature: humans don’t 
like change (Eric Hoffer, 
Ordeal of Change) 

Tendency to rely on Formal 
Expertise; neglect of 
indigenous and ordinary 
knowledge 

The symbol won’t mean 
anything to the public; it is 
caught on in a world where 
acronyms are popular but 
won’t work with the public 

not terribly reliable—
particularly at local levels 
due to coarse model 
resolution though at larger 
scales there may be better 
reliability

SW OCT by MǤ�ǤGlantzǡ M-A. Baudoin Ƭ A. Tozier de la Poterie
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RESILIENCE

In academia as in practice the term resilience has been used to mean D�
YDULHW\�RI� GLIIHUHQW�WKLQJV��$KPHG�������$OH[DQGHU��������,Q�WKH�ILHOG�
RI� HFRORJ\��for instance, it was used in the early 1970s to describe the 
ability of an ecosystem to persist in the face of shocks (Holling 
1973). Since that time, resilient systems have often been described in 
terms of their ability to absorb shocks as well as to anticipate and 
avoid KDUP�LQ�RUGHU�WR�ERXQFH�EDFN�RU�UHFRQILJXUH�DIWHU�D�
GLVWXUEDQFH��These qualities remain fundamental to the meaning of 
resilience within the social contexts of international development, 
which has led, unfortunately, to persistent mis-understandings of 
and, mis-communication surrounding the meaning of resilience in 
development studies.

Various interpretations of resilience are explained by Gaillard (2010), 
who argues that when concepts such as “vulnerability” or “resilience” 
are used in terms of development aid (in supporting either DRR or 
CCA), they are typically taken out of their more theoretical contexts LQ�
RUGHU�WR�VHUYH�GLIIHUHQW�DQG�VSHFLILF�SXUSRVHV�LQ�WKH�QRQ�WKHRUHWLFDO�
world. The result tends to be a lack of clarity or agreement in UHJDUG�WR�
WKHLU�GHILQLWLRQV�DQG�D�ODFN�RI� D�XQLIRUPLW\�LQ�WKHLU�operationalization. 
In this way, as Klein et al. (2003) notes, resilience has become little 
more than an amorphous umbrella concept for a UDQJH�RI�DWWULEXWHV
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deemed desirable for a system to have even as the concept continues 
to elude clear translation into either policy or  management activities.

With increasing frequency, as if blown in by a fresh new breeze across 
the economic, ecological and environmental landscape of what has 
been collectively referred to as “eco-development,” development 
RUJDQL]DWLRQ�SXEOLFDWLRQV�IRFXVHG�VSHFLÀFDOO\�RQ�UHVLOLHQFH�KDYH�EHJXQ�
to appear. This recent conceptual shift has seen “resilience” begin to 
overshadow “adaptation” as this decade’s dominant concept on which 
eco-development is to be focused. In retrospect, this shift can be seen 
as being similar to how “adaptation” in the early 21st century came�
to overshadow “vulnerability” and even “sustainable development,” 
which were the dominant concepts of the late 20th century. Though 
HDFK of these concepts remainV in play and each continues to have its 
share of supporters, resilience appears WR�be the dominant concept for 
at least the rest of the current decade.

The shift toward resilience is a marked departure from previous trends 
in development that emphasized the concepts of vulnerability, 
adaptation, and sustainable development. The relationship between 
vulnerability and resilience is of particular interest and importance 
because of the widespread use of the former in the development 
industry. Importantly, although resilience is often considered little 
PRUH�WKDQ�WKH�´IOLS�VLGHµ�RI� YXOQHUDELOLW\��WKLV�LV�WRR�OLPLWHG�D�
characterization. Resilient communities are likely to remain vulnerable 
to some hazards, especially in the face of climate change which 
is predicted to increase the vulnerability of many communities to 
hydro-meteorological hazards. Furthermore, hazards will likely appear 
in areas in which they had not been experienced before, also 
increasing the vulnerability of otherwise resilient communities. In 
WKHVH�ZD\V��FRPPXQLWLHV�WKDW�KDYH�VLJQLILFDQW�DEVRUSWLYH��DGDSWLYH�DQG�
transformative capacities but that also have high levels of exposure or 
sensitivity to or inexperience with certain types of shocks may still be 
vulnerable (Miller et al. 2010).



32

$V�QRWHG�DERYH��86$,'��������UHFHQWO\�RXWOLQHG�D�PDMRU�VKLIW�IURP�LWV�
SUHYLRXV�IRFXV�RQ�WKH�FRQFHSWV�RI�'55�DQG�sustainable development 
in a time of rapidly changing climates to an institutional focus on 
building resilient communities. In this GRFXPHQW��86$,'�GHILQHG�
UHVLOLHQFH�DV�´WKH�DELOLW\�RI�SHRSOH��households, communities, 
countries, and systems to mitigate, adapt to, and recover from shocks 
and stresses in a manner that reduces chronic vulnerability and 
facilitates inclusive growth” (9).

Complementing this need for increased focus on resilience is the 
associated emphasis on the need to bridge, blend, or integrate present 
and future climate, water, and weather concerns. The following 
graphic is an attempt to put some order to the DRR-CCA “playing 
ÀHOG�µ
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The bottom line is that even though people are now seeing changes 
and are aware that they may be climate-related, these people continue 
to cope with those changes as they have done with variability and 
extremes in the past. For most people, this is all they can really 
do given their lack of  resources, both within their countries and 
from international donors. In this way, by focusing on extremes 
the concepts of  variability and change are seemingly being used 
LQWHUFKDQJHDEO\��UHLQIRUFLQJ�WKH�QHHG�IRU�ÁH[LELOLW\�LQ�DSSURDFKHV�WR�
adjusting (or acclimatizing) to the environmental consequences of  
changing climates.

USAID recognizes the need to improve responses to recurrent 
crises in the developing world as well as to enhance the effectiveness 
of  funding humanitarian assistance programs. According to this 
dual need, resilience can be seen as a “fresh,” positive approach to 
development issues, as it draws attention to short- and long-term 
responses. As such, resilience has the potential to bridge different 
units, such as the CCA and DRR communities, that work on issues 
within aid agencies. However, there are overlaps because for example 
climate change units may support to some extent DRR activities. 
Problems arise to such cooperation because DRR and CCA activities 
are placed in different bureaus and have different sources of  funding.

WHAT IS NEEDED FOR EFFECTIVE RESILIENT ADAPTATION?

“Experts tend to come from out of  town,” an old saying goes. In 
academic research across a wide range of  disciplines, a similar saying 
could be, “Ideas tend to come from other disciplines.” Joseph Martino 
(1972) wrote for engineers about “forecasting by analogy” with regard 
to technological innovation. Glantz (1988) picked up on this concept 
and applied it to climate change, drought-related climate impact 
assessments and, later, to other hydro-meteorological processes, events 
and societal responses to atmospheric and oceanographic processes. 
Such “refunctioning” of  analogous ideas continues and has recently 
been done with the concept of  “resilient adaptation.” This concept 
LV�ERUURZHG�IURP�WKH�ÀHOG�RI �VRFLDO�SV\FKRORJ\��/RWKDU�������DQG�LV�
LQWHQGHG�WR�JHQHUDWH�LGHDV�DERXW�KRZ�VRFLHWLHV�PLJKW�ÁH[LEO\�DGMXVW�WR�
uncertain, longer-term, incrementally changing climate futures. It has 
been proposed, in other words, to better understand available societal 
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options in trying to cope with or adjust to change, especially given 
ongoing atmospheric warming.

Resilient adaptation may prove useful to DRR and CCA professionals 
in operationalizing its vision of creating resilient communities, 
providing a framework through which the separate concepts of 
resilience and adaptation can be merged. Resilient adaptation can 
EH�GHILQHG�KHUH�DV�´D�SURFHVV�WKDW�LV�D�IOH[LEOH��LQFUHPHQWDO�DSSURDFK�
WR�DGMXVWLQJ�WR�DQG�FRSLQJ�ZLWK�WKH�IRUHVHHDEOH�DGYHUVH��RU�EHQHILFLDO��
impacts of an uncertain changing climate” (Glantz 2008).

As noted previously, the term resilience has been used to refer to the 
ability to bounce back. The term adaptation, on the other hand, while 
DOVR�KDYLQJ�PDQ\�GHÀQLWLRQV��UHIHUV�JHQHUDOO\�WR�FKDQJHV�LQ�KXPDQ�RU�
natural systems in response to anticipated or experienced shocks. In 
the context of  climate variability and change, it refers to any adjust- 
ments in economic or social behavior that reduce societal vulnerabili- 
W\�WR�FOLPDWLF�FKDQJH��*LYHQ�WKHVH�GHÀQLWLRQV��WKH�PHUJHU�RI �UHVLOLHQFH�
and adaptation directly correlates to USAID’s goal of  “layering, 
integrating, and sequencing” humanitarian recovery efforts and longer-
term development. It entails incrementally coping with both short- 
and long-term consequences of  climate variability and change in ways 
that are mutually reinforcing. In this way, resilient adaptation provides 
a framework through which short-term challenges can be foreseen 
and responded to without losing sight of  the downstream implications 
for longer-term resilience. It acknowledges that although there is 
considerable uncertainty associated with planning for the future, there 
are “knowable surprises” for which taking anticipatory action, if  not 
to prevent than at least to mitigate the effects of  such surprises, is 
possible.

The acronym PASWIRO represents the suggested steps needed for 
assessing the impacts of proposed adaptations to climate change using 
the resilient adaptation framework. The following Table summarizes 
the PHDQLQJ�RI�HDFK�OHWWHU�LQ�WKH�acronym.
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Tozier de la Poterie 1

3$6:,52�Action 5HDVRQLQJ�IRU�DFWLRQ 

P Problem identification (underlying and 

proximate�FDXVHV�RI�WKH�SUREOHP) 

This includes identifying biophysical and social 

impacts as well as residual risks of climate 

change in order to identify appropriate 

adaptation measures.  

A Adaptations proposed in responding to 

a changing climate 

Evaluate potential adaptation activities in 

relation to goals. The evaluation process must 

consider both strengths and weaknesses at 

various levels (i.e. national, regional, local, 

household), particularly in the long-term. 

S Strengths (or value) of that adaptation Strengths include economic, ecological and 

social benefits and how these are likely to hold 

up over time.  

W Weaknesses of the adaptation Weaknesses refer to continued or exacerbated 

risks as well as to new risks that may arise from 

proposed adaptations over time.  

I Impacts of the adaptation (social, 

ecological, etc.) 

What are the expected impacts of the 

adaptation? What are impacts that were not 

expected? 

R Resiliency level for the short-, mid- 

and long-term 

Resilient adaptation requires continuous 

reassessment of the effectiveness of the 

adaptation at various timescales as well as 

changes in responses to emerging information. 

O Opportunities expected to be 

generated by the adaptation 

What are the intended and unintended positive 

consequences of the adaptation process? 

�Ǥ��Ǥ�Glantz 2013
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LESSONS LEARNED 

A key objective of this survey was to identify “lessons learned” 
from selected OFDA hydro-meteorological projects and activities. 
7KH�)UHH 'LFWLRQDU\��ZZZ�WKHIUHHGLFWLRQDU\�FRP��GHILQHV�D�OHVVRQ�DV�

D� An experience, example or observation that imparts
EHQHÀFLDO�QHZ�NQRZOHGJH�RU�ZLVGRP�
E� The knowledge or wisdom so acquired.

Just about every hazard or disaster-related assessment, retrospective 
RU�KLQGFDVWLQJ�H[HUFLVH�HQGV�ZLWK�D�VHFWLRQ�LQ�LWV�ÀQDO�UHSRUW�
devoted to lessons learned. These lessons often take the form of  
recommendations about what to do differently in the future if  faced 
with a similar situation as in the past. Such an exercise is a way for 
humanitarian assistance organizations to “ask those coming back in 
order to glimpse the road ahead.” Although doing so makes perfect 
sense, identifying meaningful project lessons is, however, not always so 
straightforward.

A substantial and growing literature on “lessons learned” has emerged 
that details how to identify, store, access and reuse the lessons of  past 
events (e.g. Weber et al. 2001). An important point often overlooked in 
WKLV�OLWHUDWXUH�LV�WKDW�PRVW�OHVVRQV�WKDW�DUH�´LGHQWLÀHGµ�IRFXV�RQ�ZKDW�

http://cobaltpm.com/lessons-learned-on-projects/
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has been “learned” about those activities that were undertaken but 
that did not work out well or that did not work out as expected. As a 
UHVXOW��OHVVRQV�LGHQWLÀHG�RIWHQ�WHQG�WR�EH�QHJDWLYH��UHODWLQJ�WR�DFWLYLWLHV�
that could be improved; those activities that actually worked well, on 
the other hand, are usually seen as being needless of  comment. This 
WHQGHQF\�KDV�WR�EH�EHWWHU�LGHQWLÀHG�DQG�FRQWHVWHG�DV�LW�GHWULPHQWDOO\�
LQÁXHQFHV�IXWXUH�SODQQLQJ�DQG�RSHUDWLRQ�RI �SURJUDPV�

In an organizational review-of-program context positive ‘lessons’ 
drawn from those activities that did work can also be made explicit. If 
something did work, the need still exists to state explicitly what it was 
and why it worked so well. To this end, the “tone” of a set of lessons 
LGHQWLÀHG³DQG�ULJKWO\�RU�ZURQJO\�FRQVLGHUHG�OHDUQHG³VKRXOG�EH�
EDODQFHG�E\�KLJKOLJKWLQJ�EHQHÀFLDO�DFWLRQV�DV�ZHOO�DV�DFWLRQV�LQ�QHHG�
of improvement. The metaphor for “what we know vs. what we don’t 
know” is that of a glass being three-quarters full and one-quarter 
empty. The tendency in science-related issues is not to dwell on what 
we know or what worked effectively (e.g. the three-quarters full glass) 
but to dwell on the one-quarter of the glass that is empty, that smaller 
part that represents the uncertainties that remain in any situation.�
In this “Lessons Learned” survey, we have sought to address this 
tendency by not only focusing on what issues need to be addressed 
but by also highlighting some lessons (i.e. learning experiences) drawn 
from those actions that proved successful and that should be main- 
tained, if not strengthened, in the future.

:KLOH�RUJDQL]DWLRQV�FDQQRW�YHU\�UHDGLO\�PRGLI\�WKH�GHÀQLWLRQ�RI �´D�
OHVVRQ�µ�WKH\�DUH�DW�OLEHUW\�WR�GHÀQH�´OHVVRQV�OHDUQHGµ�LQ�WKHLU�RZQ�ZD\�
and to meet their own needs. Here are just a few illustrative examples 
RI �KRZ�´OHVVRQV�OHDUQHGµ�DUH�GHÀQHG�DQG�LGHQWLÀHG�E\�VRPH�WRS�
international organizations.

According to the NATO (2011) Lessons Learned Handbook:

Lessons can be derived from any activity. They are a product 
of  operations, exercises, training, experiments, and day-to-day 
staff  work. During the course of  our activities most of  us will 
UHFRJQL]H�ZD\V�RI �GRLQJ�WKLQJV�PRUH�HDVLO\�RU�HIÀFLHQWO\�WKDW�
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can be passed on to our colleagues and successors to help them 
avoid problems and do even better than we did before. The 
challenge facing any organization is to build a culture within 
which we all feel comfortable and motivated to share our 
knowledge in a productive way (p. 2).

As part of the U.S. Department of Homeland Security (DHS), the 
Federal Emergency Management Agency (FEMA 2013) maintains a 
comprehensive electronic library, the Lessons Learned Information 
6KDULQJ (LLIS). It typically has a broader view about what can be
D�VRXUFH�RI� OHVVRQV�OHDUQHG��LQFOXGLQJ�/HVVRQV�/HDUQHG��GHILQHG�DV�
knowledge and experience, positive or negative, derived from actual 
incidents, such as the 9/11 attacks or Hurricane Katrina as well as 
those derived from observations and historical studies of operations, 
trainings, and exercises), Best Practices, Good Stories, Notes from 
WKH�)LHOG��7UHQG�$QDO\VHV��DQG�3UDFWLFH�1RWHV��GHILQHG�DV�EULHI�
descriptions of innovative practices, procedures, methods, programs, 
or tactics that an organization uses to adapt to changing conditions or 
to overcome an obstacle or challenge).�>1%��,W�LV�LPSRUWDQW�WR�QRWH�
WKDW�WKH�//,6�LV�QRW�IRU�RSHQ�VKDULQJ��WKH�ZZZ�//,6�GKV�JRY�
ZHEVLWH�GRHV�QRW�DOHUW�D�UHDGHU�WR�WKH�IDFW�WKDW�WKH�VKDULQJ�LV�RQO\�
IRU�VR�FDOOHG��ILUVW�UHVSRQGHUV��2XU�DFFHVV�ZDV�WZLFH�GHQLHG�@

Similarly, UNEP notes that “there is considerable published academ- 
ic and informal (grey) literature on ‘lessons learned’ and most of 
these aim to convey knowledge gained through experience, in VRPH�
VSHFLILHG�ILHOG�RI�SHUIRUPDQFHµ��6SLOVEXU\�HW�DO��������

Writing for DHS, Donahue and Tuohy (2006) observe that:

Despite these widespread activities, however, the term ‘lessons 
learned’ is often a misnomer. Our experience suggests that 
purported lessons learned are not really learned; many problems 
and mistakes are repeated in subsequent events. It appears that 
ZKLOH�D�UHYLHZ�RI �LQFLGHQWV�DQG�WKH�LGHQWLÀFDWLRQ�RI �OHVVRQV�DUH�
PRUH�UHDGLO\�DFFRPSOLVKHG��WUXH�OHDUQLQJ�LV�PXFK�PRUH�GLIÀFXOW��
Reports and lessons are often ignored, and even when they are 
not, lessons are too often isolated and perishable, rather than 
generalized and institutionalized.
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7KH�GLVWLQFWLRQ�EHWZHHQ�D�´OHVVRQ�OHDUQHGµ�DQG�D�´OHVVRQ�LGHQWLÀHGµ�
is critical for development prospects. As one extreme hydro-
meteorological event can set back economic development gains for 
many years, it pays for humanitarian aid agencies to be aware of this 
LPSRUWDQW�GLVWLQFWLRQ³WKDW�LGHQWLILHG���OHDUQHG�

At the heart of  the matter concerning lessons learned is whether 
lessons are, more broadly, framed as “teachable moments” that are 
useful for planning for future resilient and sustainable communities. 
This issue is a concern to emergency and humanitarian assistance 
agencies because, while many lessons are gleaned every year from each 
new hydro-meteorological hazard or disaster, the growing expectation 
LV�WKDW�WKH�OHVVRQV�LGHQWLÀHG�ZLOO�WUDQVODWH�GLUHFWO\�RU�ZLWKRXW�TXHVWLRQ�
LQWR�EHQHÀWV�ZKHQ�XVHG�LQ�IXWXUH�GHFLVLRQ�PDNLQJ�SURFHVVHV�

The question is whether such so-called “lessons learned” are ever 
actually re-viewed (i.e. looked at again) for possible application 
in future decision making processes. For a variety of  reasons, 
unfortunately, many lessons seem to have little “re-use value,” even to 
the same decision makers, to the same organizations or for a similar 
SURMHFW�IRU�ZKLFK�WKH�OHVVRQV�KDG�RULJLQDOO\�EHHQ�LGHQWLÀHG�

Donahue and Tuohy (2006) addressed some reasons that responder 
organizations to emergencies—disasters, really—tend not to use 
lessons from others or from the past, even if  it is a past with which
they are familiar. Their article has many take-home messages for those 
truly interested in learning from the hazards and disaster of  the past. 
Some of  these messages are provided in the following bullets:

� &RQFHUQ�DERXW�DWWULEXWLRQ�DQG�UHWULEXWLRQ�IURP�KDYLQJ
LGHQWLÀHG�OHVVRQV�

� 'LIIHUHQW�PHDQLQJV�RI �WHUPLQRORJ\�FUHDWH�PLVLQWHUSUHWDWLRQV
(and generate a false sense of  understanding);

� )RFXV�RI �UHSRUWLQJ�LV�LPEDODQFHG�DQG�WHQGV�WR�QHJDWLYHO\�IRFXV
on what to do and not on what not to do;



40

� 6PDOOHU�EXW�YDOXDEOH�OHVVRQV�DUH�XVXDOO\�RPLWWHG�

� 5HSRUWV�DUH�QRW�GLVWULEXWHG�HIIHFWLYHO\�

� )RFXV�LV�WRR�RIWHQ�RQ�FRQIHUHQFHV��HYHQ�WKRXJK�WKHVH�DUH�QRW
the most pressing places at which lessons need to be presented;

� $�SUREOHP�RI �´WUXVW�µ�HYHQ�DPRQJ�XQLWV�ZLWKLQ�WKH�VDPH
organization;

� )HDUV�RI �PHQWLRQLQJ�D�OHVVRQ�OHDUQHG�EHLQJ�VHHQ�E\�RWKHUV�DV
self-criticism;

� /HVVRQV�OHDUQHG�H[HUFLVHV�PXVW�EH�GRQH�ZLWKRXW�EODPH�

� ,GHQWLI\�SRVLWLYH�DV�ZHOO�DV�QHJDWLYH�OHVVRQV�

� 8VH�D�IDFLOLWDWRU�WR�WHDVH�RXW�WKH�OHVVRQV�ZLWK�D�GHJUHH�RI
objectivity;

� $�OHVVRQV�OHDUQHG�SURFHVV�LV�LPSRUWDQW�IRU�FRQWLQXRXV�VLPLODU
activities, as lessons can be passed on seamlessly;

� /HVVRQV�OHDUQHG�WHPSODWHV�QHHG�WR�EH�FXVWRPL]HG�

� 1RW�HYHU\RQH�LQ�D�OHVVRQV�OHDUQHG�VHVVLRQ�ZLOO�DJUHH�RQ�DOO�WKH
lessons selected; and

� )LQG�ZD\V�WR�PDNH�WKH�LPSOHPHQWDWLRQ�RI �UHFRPPHQGHG
solutions visible.

Providing a corporate perspective, Milton (2009) suggests that “a 
OHVVRQ�LGHQWLÀHG�IRU�UHDVRQV�RWKHU�WKDQ�IRU�VKDULQJ�RU�UH�XVH�LQ�IXWXUH�
decision making is of interest to historians but not necessarily to 
knowledge building for future use or value, regardless of whether the 
lesson is about positive or negative outcomes.” He usefully proposed 
the “5 steps a lesson has to go through before it can be considered 
OHDUQHG��5HIOHFW�RQ�H[SHULHQFH��,GHQWLI\�OHDUQLQJ�SRLQWV��$QDO\]H�



41

*HQHUDOL]H��DW�WKLV�VWDJH�ZH�KDYH�D�OHVVRQ�LGHQWLILHG���DQG�7DNH�
Action (a lesson needs to be accompanied by an action if it is to be 
considered truly learned).”

The reality is that disagreements are foreseeable about every aspect of  
“lessons learned,” including how to identify them, validate them, 
store them, retrieve them, use them� and share them. While objective 
criteria FDQ�EH�XVHG�WR�LGHQWLI\�DQG�FDWHJRUL]H�VSHFLILF�OHVVRQV�RU��
JHQHUDOL]DEOH�ones, an element of subjectivity will always exist in such 
processes. In light of this reality, we suggest that each 
recommendation made
RU�OHVVRQ�LGHQWLILHG�VKRXOG�EH�DFFRPSDQLHG�E\�D�´UDPLILFDWLRQ�
statement” that makes explicit the possible consequences of not 
acting RQ�WKRVH�UHFRPPHQGDWLRQV�SUHVHQWHG�RU�OHVVRQV�LGHQWLILHG�
�*ODQW]�HW�al. 2009:�89-90).
An interesting idea to conclude this section comes from a UNEP report 
(Spilbury et al. 2007), which suggests that the actual lessons LGHQWLILHG�RU�
OHDUQHG�DUH�QRW�WKH�PRVW�LPSRUWDQW�RXWFRPHV�RI� D�lessons learned 
activity. Instead, the report claims that what is LPSRUWDQW�LV�WKH�
GLVFXVVLRQ�DQG�GHEDWH�WKDW�VXUURXQGV�WKH�ILUVW�WLPH�proposal of lessons 
or the framing of lessons from other socio-economic, institutional or 
historical contexts for re-use in new and current contexts.

7KH�FDVH�VWXGLHV�WKDW�IROORZ�KDYH�EHHQ�FRQGXFWHG�E\�YDULRXV�DXWKRUV�
XVLQJ�GLIIHUHQW�UHVHDUFK�DSSURDFKHV�DQG�PHWKRGV��(DFK�FDVH�VWXG\�UHOLHV�
RQ�D�PL[�RI�GRFXPHQW�UHYLHZ�DQG�LQWHUYLHZV�ZLWK�NH\�LQIRUPDQWV��7KH�
GRFXPHQW�UHYLHZ�WDUJHWHG�NH\�UHSRUWV�SURYLGHG�E\�2)'$�DQG�RWKHU�
LQIRUPDQWV�WR�XQGHUVWDQG�2)'$
V�LQLWLDO�JRDOV�DQG�SODQQHG�DFWLYLWLHV��WKH�
SURJUDP
V�LPSOHPHQWDWLRQ�DQG��LQ�VRPH�FDVHV��WKHLU�ILQDO�RXWFRPHV��2WKHU�
GRFXPHQWV�DQDO\]HG�LQFOXGH�UHJLRQDO�GRFXPHQWV�DQG�1*2�UHSRUWV�7KH\�
DOVR�SURYLGHG�GDWD�WR�DVVHVV�VSHFLILF�FKDUDFWHULVWLFV�DQG�SHUIRUPDQFH��DV�
ZHOO�DV�ZHDNQHVVHV�DQG�URRP�IRU�LPSURYHPHQWV�RI�VHOHFWHG�2)'$
V�'55�
SURJUDPV�LQ�HDFK�RI�WKH�FDVHV��,Q�DGGLWLRQ��LQWHUYLHZV�ZHUH�FRQGXFWHG�
ZLWK�NH\�DFWRUV�LQYROYHG�LQ�2)'$
V�SURMHFWV��VXFK�DV�VWDNHKROGHUV�DQG�
1*2V�VWDII��

678'<�0(7+2'2/2*<



CASE SURVEY: GREATER HORN OF AFRICA��*+$��
THE PROJECT

7KH�FDVH�VWXG\�LQ�VXE�6DKDUDQ�$IULFD�RIIHUV�D�UHYLHZ�RI �D�VSHFLÀF�
OFDA DRR program that was developed in the GHA between 2002 
and 2005. This program, called “Regional Climate Prediction and 
Risk Reduction in the Greater Horn of  Africa,” aimed at improving 
preparedness for hydro-meteorological risks. It was undertaken in 
partnership with ICPAC (IGAD Climate Prediction and Applications 
Center) and the International Research Institute (IRI); the WMO 
provided technical support.

Because of  the high exposure of  the GHA to hydro-meteorological 
ULVNV��HVSHFLDOO\�GURXJKWV�DQG�ÁRRGV��2)'$·V�SURJUDP�WDUJHWHG�ULVN�
preparedness at the regional, national and local levels (through pilot 
activities). At the regional level, the program sought to enhance 
climate monitoring through the strengthening of  ICPAC as a 
platform to provide training of  staff  from the NHMSs in the GHA, 
technological support to better monitor national forecasts using 
advanced technologies, and a place for interaction and dialog, to share 
data and knowledge at the regional level. Moreover, OFDA provided 
extra support to the COF meetings, which were used as vehicles to 
enhance regional collaboration and to promote a better understanding 

Thirtieth Greater Horn of Africa Climate Outlook
Forum March-May 2012, Kigali-Rwanda
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of seasonal climate outlook and climate information for a range of 
relevant categories of users. The NHMSs were then relied on to 
disseminate climate information more broadly at the national level.

At the local level, several demonstration projects were piloted in order 
to show the utility of  appropriate and accurate forecasts in decision-
making for various stakeholders and in different climate-sensitive 
sectors. These projects were also aimed at reducing vulnerability to 
climate risks within local communities. They were mainly conducted in 
Kenya, with the objective to upscale project results in other regions of  
the GHA after having been successfully tested.

CONTEXT AND PROBLEMS

Sub-Saharan Africa (SSA) is highly susceptible to climate-related 
disasters. Catastrophic events, such as the consequence of the El 
1LxR�RI� ���������WKH�KHDY\�IORRGV�LQ�0R]DPELTXH�LQ������DQG�
the most recent drought in the Great Horn of Africa in 2010-�2011, 
have illustrated the heavy “costs” of hydro-meteorological hazards in 
the region in terms of loss of life and property, loss of livelihoods, 
displacement of settlements� and economic disruptions. 7he GHA��
ZKLFK H[WHQGV�IURP�(ULWUHD�WR�the Great Lakes region, is especially 
prone to hydro-meteorological risks. For instance, DPRQJ�WKH�����
PLOOLRQ�SHRSOH�JOREDOO\�DIIHFWHG�E\�IORRGV�DQG�GURXJKWV�in 2011, most 
were located in the GHA (Clark 2012).

This situation is likely to worsen in the future due mainly to the 
expected impacts of climate change as well as to the particulars of the 
region’s current development path. On the one hand, SSA has been 
LGHQWLILHG�E\�WKH�,3&&������UHSRUW�RQ�FOLPDWH�FKDQJH�DV�YHU\�
YXOQHUDEOH�WR�FOLPDWH�FKDQJH��ZLWK�WKH�following negative impacts 
(among others) expected in the coming years and decades: increased 
hydrological stresses (expected by 2020); increased and increasingly 
rising temperatures; more or less predictable extreme events (e.g. 
storms, dry spells, etc.); and gradual (creeping) changes in precipitation 
patterns that include increased rainfall variability. On the other hand, 
the resulting impacts on livelihoods will continue to be exacerbated by 
development patterns and overall social characteristics of African 
societies, which FXUUHQWO\ include KLJK�SRSXODWLRQ�JURZWK��LQFUHDVLQJ
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urbanization, dangerous locations available for resettlement of 
displaced poor communities, in addition to FOLPDWH�VHQVLWLYH 
livelihood� especially LQ rural areas where rain-fed agriculture is 
dominant (Hansen et al.�2011). Climate shocks might also disrupt the 
current rapid economic development in the region.

66$’s high vulnerability to hydro-meteorological hazards is not only 
a result of its exposure to such events� $QRWKHU�IDFWRU�RI��
YXOQHUDELOLW\�LV�WKH�PDQ\ many gaps WKDW�remain in the overall 
practice of DRR on WKH�FRQWLQHQW��)RU�H[DPSOH��VXFK�JDSV�ZHUH�
LGHQWLILHG�DQG�XVHG�to highlight lessons learned for DRR in the 
aftermath of�GLVDVWHUV�DVVRFLDWHG�ZLWK�WKH���������(O�1LQR�LQ��
.HQ\D�DQG�IORRGV�in Mozambique�LQ�����. 7KH�DELOLW\ to use past 
experiences to plan for better responses to similar future events is 
an important capacity for governments WR�GHYHORS�in disaster-prone 
countries as well as for international aid agencies working to 
improve living conditions in WKH�*+$. 6XFK�OHVVRQV�IURP�WKH�SDVW�
DUH��WKHUHIRUH��VLJQLILFDQW�IRU�'55�DQG�the CCA communities alike, 
both of which are trying to save lives under a changing climate. 
Moreover, with increasing hydro-meteorological risks expected to 
be the norm in the not-too-distant future and a likely leveling-off of 
funding for aid agencies, gaps and weaknesses in disaster 
management that have been pointed out for GHFDGHV�KDYH�WR�EH�
DGGUHVVHG�QRZ�ZLWK�JUHDWHU�IRFXV�DQG�HIILFLHQF\�

Importantly, improvements in DRR planning and operations have 
been acknowledged over the past years. Until recently, however, focus 
in terms of funds invested and projects supported was heavy on�risk 
response and recovery (i.e. “traditional disaster risk reduction”��drr�LQ�
ORZHU�FDVH). Although these provisions were  necessary, the lessons of 
such events, even when they were acknowledged and LGHQWLILHG��
ZHUH�QRW�DOZD\V�OHDUQHG�DQG�DSSOLHG�WR�VLPLODU�IXWXUH�situations.

Fortunately, an ongoing shift of attention over the past several years 
towards risk preparedness and prevention has been gradually 
endorsed by aid agencies. Among these agencies that have made this 
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VKLIW�LV�2)'$��ZKLFK�VHHNV�WR�LQFUHDVH�LWV�HIILFLHQF\�LQ�DGGUHVVLQJ�
'55��DQG�LV�LQFUHDVLQJO\�ZLOOLQJ�to invest its resources into better risk 
preparedness in efforts to enhance the resilience of societies to 
natural hazards (USAID 2012; UNISDR 2013c). This shift, 
highlighted in several recent aid�publications, also importantly 
responds to the contemporary pressures to control spending and 
streamline resource allocations for costly recurring recovery measures 
in the same locations. It also aims WR ILOOLQJ�LQ�JDSV�LQ�PRVW�$IULFDQ�
FRXQWU\·V�FDSDFLW\�WR�PDQDJH�GLVDVWHU�risks.

,Q�66$��ÀQDQFLDO��WHFKQRORJLFDO�DQG�RSHUDWLRQDO�UHVRXUFHV�DUH�DOO�
often limited, especially in regards to what is needed to collect climate 
data and monitor forecasts. Also often lacking are skilled staff and 
communication tools to issue timely warnings to relevant, at-risk 
settlements. Nonetheless, regional institutions have been established 
across the sub-continent within the past two decades to provide 
weather and climate advisories with predictions and early warnings 
(IRI 2001). In the GHA, ICPAC (IGAD Climate Prediction and 
Applications Center), created in 1987 (called the Drought Monitoring 
&HQWHU�RU�'0&�DW�WKDW�WLPH���LV�D�VLJQLÀFDQW�UHJLRQDO�FOLPDWH�FHQWHU��
The main aim of ICPAC is to provide timely climate information in 
the GHA to enable member states to better cope with climate-related 
(including water and weather) risks and to minimize the impacts of 
climate and climate-related extreme events. Among ICPAC’s main 
DFWLYLWLHV�DQG�VLJQLILFDQW�FRQWULEXWRU�WR�'55�LQ�WKH�UHJLRQ�LV�WKH�
organization of Climate Outlook Forums (COFs)��ZKLFK�RFFXU three 
times a year (since 2011). Preceded by a one-week training session 
that has over the years proven important to national NHMS staff in 
the GHA, the main objective of the COFs is to provide pre-seasonal 
forecasts for the region and warn users in climate-sensitive sectors 
about potential climate impacts on their activities. Moreover, COFs 
are important cooperation opportunities for countries in the GHA to 
produce climate information.

%HFDXVH�RI� OLPLWHG�ÀQDQFLDO�DQG�WHFKQRORJLFDO�FDSDFLWLHV�LQ�WKH�
GHA, international support for regional climate centers such as 
ICPAC LV important in order to address and improve the 
management of hydro-meteorological risks. Not only does such 
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support promote use of advanced technologies for climate predictions 
in order to enhance risk prevention, but it also aims at improving 
communication on risk and risk awareness within vulnerable societies. 
Preparedness is, indeed, crucial. No matter how much the climate 
science improves (and continues to do so), forecasting alone will 
never make a warning system fully operational� $OVR�QHFHVVDU\�LV�the 
need for better ULVN�communication, education and preparedness��
IDFWRUV highlighted LQ�SUHYLRXV lessonV�OHDUQHG in SSA.

DRR AND THE GHA

OFDA’s main DRR program in the GHA clearly provided long-WHUP�
RXWFRPHV��$�VLJQLILFDQW�LPSDFW�RI� WKLV�SURJUDP�ZDV�LWV�contribution to 
the establishment of ICPAC as a relevant climate center at the 
regional level. Clearly, OFDA acted as a catalyst in developing this 
institution, which continues to promote data exchange among 
meteorologists in the GHA, to train staff from the NHMSs and to 
provide technological facilities for climate monitoring across the 
GHA. In addition to being a catalyst, OFDA also served as a bridge to 
funding from other donor organizations that supported follow-up 
stages of DRR in the region. These are two major long-term 

Communication between ���African rural community Ƭ climate experts
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outcomes that resulted from this particular DRR program that was 
funded by OFDA.

Moreover, in prioritizing technology transfers and the use of 
advanced techniques to improve climate predictions in the region, 
another positive outcome of OFDA’s funding was the enhancement 
of early warnings as well as D greater dissemination and understanding 
of forecasts among some categories of users, especially in Kenya. 
Forecast quality and seasonal predictions have also improved RYHU�WKH�
ODVW�GHFDGH��DQ�RXWFRPH�WKDW�DOVR�ILUVW�HPHUJHG�ZLWK�2)'$·V�funding 
of technological advancements and skill improvements among 
meteorologists at ICPAC.

Despite these important successes, some shortcomings regarding 
IRUHFDVW�TXDOLW\�DQG�´UHDO�ZRUOGµ�XWLOLW\�KDYH�EHHQ�LGHQWLÀHG�LQ�WKLV�
review of the current state of DRR in the GHA. For instance, climate 
predictions remain spatially too coarse and regional in nature to be 
operational as a utility, especially at the local level. This limited forecast 
DFFXUDF\�DW�ÀQHU�VSDWLDO�OHYHOV�LV�SDUWO\�OLQNHG�WR�GDWD�OLPLWDWLRQV�
WKDW�DUH�WKH�UHVXOW�RI� GLIÀFXOWLHV�VRPH�,&3$&�PHPEHU�VWDWHV�KDYH�
collecting, monitoring and downscaling relevant climate data (e.g. 
there is a lack of infrastructure to collect local climate data in most of 
ICPAC’s member states). In this���UHJDUG, it should be noted that not 
all countries in the GHA are equal in terms of infrastructures� 
technologies or the forecasting skills necessary to be able to produce 
reliable seasonal predictions.

Moreover, forecasts in the GHA are typically not produced according 
to user needs; in many cases, such needs are not assessed by hydro-
meteorologists or ICPAC’s scientists who work on the production of 
seasonal forecasts. Actually, the production of seasonal forecasts 
remains essentially in the hands of climate scientists 
from ICPAC, the IRI and the regional NHMSs who appear to have 
limited interactions with users, especially those representing local 
communities. In other words, the feedback loop implied in the so-
called “End-to-End system” (E2E) is not yet made explicit in real-
world application. Encouragingly, attempts to develop and increase 
outreach to different categories of users have been observed, a trend 
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that appears to FRQWLQXH�even today, especially during COFs.

COFs are still regularly organized before each important rainy season 
in the GHA, and these forums continue to serve as a basis for the 
release of seasonal climate predictions to each ICPAC member state. 
Until 2011, seasonal predictions were only monitored for two rainfall 
seasons (Fall and Spring) over the Great Lakes 
and Eastern part of the GHA (i.e. over Kenya, Tanzania, Uganda, 
Somalia, etc.). In order to better serve all countries across the GHA, a 
third annual Qational forecast was released for the “summer rainfall 
countries” such as Ethiopia, Sudan, and Eritrea. It should, nonetheless, 
be noted that before 2011, ICPAC was already supporting national 
meteorologists in these summer rainfall countries, providing� for 
LQVWDQFH��VXSSRUW�IRU�WKHLU�VSHFLILF�VHDVRQDO�IRUHFDVW�

Participation in the COFs of users not directly concerned with the 
technological aspects of climate remains very limited despite recent 
improvements, especially regarding potential users at the local level. 
Even if the participation of climate-sensitive Ministries, LQWHUQDWLRQDO�
QRQ�JRYHUQPHQWDO� RUJDQL]DWLRQV� �INGOs� and journalists (through 
the Network of Climate Journalists of the Greater Horn of Africa 
(NECJOGHA) has been maintained and potentially even increased 
since the end of OFDA’s program, WKHUH�UHPDLQ�D�ODFN�RI�
HQJDJHPHQW�ZLWK�VPDOOHU�LQVWLWXWLRQV�OLNH�1*2V�DQG�IDUPHUV
�
DVVRFLDWLRQV�WKDW�LQWHUDFW�PRUH�GLUHFWO\�ZLWK�ORFDO�FRPPXQLWLHV�
�DFFRUGLQJ�WR�LQWHUYLHZV�DQG�ILHOG�ZRUN���6XFK�ORFDO�DFWRU�SDUWLFLSDWLRQ�
LV�NH\�WR�WKH�VXFFHVV�RI�WKH�(�(�V\VWHP�EHFDXVH�WKH\�DUH�WKH�HQG�XVHUV�
RI�WKH�VHDVRQDO�IRUHFDVWV��7KXV��WKHLU�LQFOXVLRQ�LQ�WKH�SURFHVV�LV�
QHFHVVDU\�LI�HDUO\�ZDUQLQJ�V\VWHPV�LQ�WKH�UHJLRQ�DUH�WR�UHDFK�WKHLU�IXOO�
SRWHQWLDO�XVDELOLW\�

The limited inclusion of �ordinary knowledge� �H[SHULHQFHV��that 
exists at local levels is unfortunately systemic in programming in 
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WKH�UHJLRQ��)RU�example, outreach towards stakeholders and civil 
society remains one of the weakest links in the EWS in the GHA. In 
narrowly focusing on technological improvements and the capacity 
building of climate scientists at ICPAC, other important components 
of the EWS�UHFHLYH�OLPLWHG�DWWHQWLRQ, namely those having to do with 
communication, education and risk awareness.���RUGLQDU\�NQRZOHGJH��
LV�GLVFXVVHG�EULHIO\�LQ�WKH�&RQFHSWV�VHFWLRQ�DW�WKH�HQG�RI�WKLV�UHSRUW��

Emphasis on the technological aspects of the EWS as well as a lack 
of cooperation among relevant partner institutions (see full report for 
more details), are also OLNHO\ responsible for the abrupt cessation of 
most pilot projects that were meant to demonstrate the use of 
forecasts in decision-making in various sectors at the local level once 
OFDA funding ended. Such activities, which constituted a link 
between the climate science and society� and which encountered 
more or less success during the project’s lifetime, were not carried on 
because follow-XS funding was not forthcoming once the project’s 
short-term grants ended. 8OWLPDWO\��Whis circumstance may have 
resulted from both a lack of interest among ICPAC’s physical and 
climate scientists as well as a lack of ownership by the institution 
itself, an observation that highlights the need for aid agencies to 
consider longer-term commitments that ensure ownership by host 
institutions once a project has ended.

:KLOH�DGYDQFHPHQWV�LQ�IRUHFDVWLQJ�DQG�LQ�IRUHFDVW�WHFKQRORJ\�DUH�
LPSRUWDQW��WKLV�VWXG\�VKRZV�WKDW�HDUO\�ZDUQLQJV�DORQH�DUH�QRW�HQRXJK�
IRU�VRFLHW\�WR�VXFFHVVIXOO\�DYRLG�GLVDVWHUV��)RU�WLPHO\�DFWLRQ�LQ�KD]DUG�
VLWXDWLRQV��LQ�DGGLWLRQ�WR�ZDUQLQJV��VRFLDO�DVSHFWV�RI�(:6�PXVW�EH�
DGGUHVVHG��)RUHFDVW�GLVVHPLQDWLRQ�DW�WKH�ORFDO�OHYHO�UHPDLQV�
LQDGHTXDWH��LQ�JHQHDO��HVSHFLDOO\�IRU�FRPPXQLWLHV�LQ�KDUG�WR�UHDFK�
DUHDV��ZKLFK�VXJJHVWV�WKDW�HDUO\�ZDUQLQJ�LQIRUPDWLRQ�LV�GLVWULEXWHG�
XQHYHQO\���)XUWKHU�ZRUN�LV�QHHGHG�WR�GHYHORS�FRPPXQLFDWLRQ�
QHWZRUNV�WR�DGGUHVV�WKHVH�GLVSDULWLHV��0RUH�EURDGO\��LW�LPSOLHV�WKDW�
VXFFHVVIXO�SURJUDPV�UHTXLUH�VFDOOLQJ�XS��VHH�WKH�5$1(7�VHFWLRQ�LQ�
WKLV�UHYLHZ���)XUWKHUPRUH��IRUHFDVWV�LQ�WKH�UHJLRQ�DUH�QRW�XVHU�
IULHQGO\��7KDW�LV��WKH\�DUH�RIWHQ�H[SUHVVHG�LQ�FRPSOH[�DQG�
SUREDELOLVWLF�WHUPLQRORJ\��ZKLFK�OLPLWV�PRVW�ORFDO�XVHUV
�DELOLW\�WR�
XQGHUVWDQG�WKHP��$IWHU�\HDUV�RI�SURJUDPPLQJ�LQ�WKH�*+$��VRFLDO�
DVSHFWV�RI�(:6�ZDUUDQW�PRUH�DWWHQWLRQ�DQG�LQYHVWPHQW��,Q�SDUWLFXODU��
WKH�VFLHQWLILF�FRPPXQLW\�PXVW�EH�HQFRXUDJHG�WR�LQFUHDVH�LWV�HIIRUWV�DW�
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SURYLGLQJ�XVHU�IULHQGO\�FOLPDWH�IRUHFDVWV�DQG�RWKHU�SURGXFWV�VR�WKDW�LW�
PD\�IXOILOO�LWV�PLVVLRQ�WR�EHQHILW�VRFLHWLHV�LQ�WKH�UHJLRQ��$W�WKH�VDPH�
WLPH��LQYHVWPHQW�LQ�WKH�HGXFDWLRQ�RI�IDUPHUV��ZKR�RIWHQ�QHLWKHU�
XQGHUVWDQG�QRU�WUXVW�IRUHFDVWV��PXVW�EH�JLYHQ��D�KLJKHU�SULRULW\�WR�
UHDOL]H�WKH�IXOO�SRWHQWLDO�RI�D�WUDQVLWLRQ�WR�D�PRUH�XVHU�IULHQGO\�'55�

,Q�DGGLWLRQ��WR�HQKDQFH�WKH�XVDELOLW\�RI�IRUHFDVWV�IRU�'55��LW�LV�
QHFHVVDU\�WR�RYHUFRPH�SHUVLVWHQW�SUREOHPV�WKDW�KLQGHU�WKH�FDSDFLW\�WR�
XWLOL]H�WKHP�LQ�WLPHO\�GHFLVLRQV��7KHVH�SUREOHPV�LQFOXGH�OLPLWHG�
LQVWLWXWLRQDO�FDSDFLW\�DQG�SRYHUW\��)RU�H[DPSOH��JRYHUQPHQWV�LQ�WKH�
66$�RIWHQ�ODFN�SUHSDUHGQHVV�SODQV�WR�UHVSRQG�TXLFNO\�WR�ULVN�DOHUWV��
)XUWKHUPRUH��WKH\�DUH�OLPLWHG�E\�LQDGHTXDWH�IXQGLQJ�WR�RSHUDWLRQDOL]H�
UHVSRQVHV��0RUHRYHU��DW�WKH�ORFDO�OHYHO��SRYHUW\�FRQVLVWHQWO\�KLQGHUV�
WKH�DELOLW\�RI�IDUPHUV�WR�LQYHVW�LQ�QHZ�VWUDWHJLHV�WR�UHVSRQG�WR�
IRUHVHHDEOH�FOLPDWH�VWUHVVHV��'HVSLWH�WKHVH�FKDOOHQJHV��WKHUH�LV�KRSH�LI�
RQH�FRQVLGHUV�WKH�DEXQGDQFH�RI�RSSRUWXQLWLHV�LQ�GHYHORSPHQW�
FRPPXQLWLHV��)RU�H[DPSOH��ULVN�LQVXUDQFH�DQG�PLFURFUHGLW�SURJUDPV�
FRXOG�SRWHQWLDOO\�DOOHYLDWH�WKHVH�DIRUHVDLG�SUREOHPV�E\�HQDEOLQJ�
IDUPHUV�WR�SXUVXH�DQG�LPSOHPHQW�QHZ�DJULFXOWXUDO�VWUDWHJLHV��ZKLFK�LQ�
WXUQ��EXLOGV�JUHDWHU�UHVLOLHQFH�WR�K\GUR�PHWHRURORJLFDO�HYHQWV���,Q�WKH�
IXWXUH��ZKDW�LV�QHHGHG�LV�D�VWUHQJWKHQLQJ�RI�ORQJ�WHUP�GHYHORSPHQW�
PHFKDQLVPV�WKDW�IRVWHU�SDUWQHUVKLSV�EHWZHHQ�'55�DQG�GHYHORSPHQW�
FRPPXQLWLHV��ZKLFK�DUH�RIWHQ�SHUFHLYHG�DV�VHSDUDWH�HQWLWLHV�

,Q�PDQ\�UHVSHFWV��KRZHYHU��LW�VHHPV�WKDW�FRPPXQLFDWLRQ�LV�WKH�NH\�
SUREOHP��&RPPXQLFDWLRQ�QRW�RQO\�HQWDLOV�LQWHUDFWLQJ�ZLWK�IRUHFDVW�
XVHUV��LW�DOVR�LQFOXGHV�HGXFDWLQJ�DQG�WUDLQLQJ�WKRVH�XVHUV��HVSHFLDOO\�
HQG�XVHUV���$GGUHVVLQJ�WKH�FRPPXQLFDWLRQ�FKDOOHQJH�FRXOG�SURYLGH�
D�VLJQLILFDQW�RSSRUWXQLW\�WR�HQKDQFH�IRUHFDVW�XVDELOLW\��ZKLFK�LQ�WXUQ��
PD\�LPSURYH�DJULFXOWXUDO�DQG�SROLF\�GHFLVLRQ�PDNLQJ��DV�LQGLFDWHG�E\�
QXPHURXV�VWXGLHV��VHH�$UFKHU�������+DQVHQ�HW�DO���������LQFOXGLQJ�
RQH�LQ�WKH�*+$�UHJLRQ��1JXJL�HW�DO���������7KHUH��WKH�VXFFHVVIXO�XVH�
RI�VHDVRQDO�IRUHFDVWV�ZDV�SURPRWHG�WR�VHOHFW�IDUP�FRPPXQLWLHV�LQ�
WKH�0DFKDFRV�GLVWULFW�RI�.HQ\D��ZKLFK�VXJJHVWV�WKDW�EHQHILWV�RI�VXFK�
DQ�LQLWLDWLYH�DUH�HQFRXUDJLQJ��

Addressing the issues of hydro-meteorological risk that are faced 
by people in the GHA is possible, and doing so opens up many 
opportunities for increased interactions between climate scientists and 
stakeholders at every level, from key 0inistries to local communities� 



51

DQG�HVSHFLDOO\�DW�WKH�OHYHO�RI �WKH�ÀUVW�YLFWLPV�RI �K\GUR�PHWHRURORJLFDO�
events, the “zero-order responders” in local communities. To be 
sure, proactive steps can be taken into the future by DRR institutions 
such as OFDA, which played a key role as catalyst for ICPAC, that 
are committed to saving lives and livelihoods. But such work must 
not only include DRR institutions. Longer-term commitments and 
increased collaborations with other partners such as those working on 
CCA and development issues are also necessary if  eventual ownership 
of  projects and enhanced resilience of  African societies in the face of  
known future climate and development challenges are to be secured. 

“LESSONS LEARNED” ABOUT DRR IN THE GREATER HORN OF AFRICA (GHA)

Many past reports have highlighted lessons drawn from SSA hazard 
and disaster literature; one such comment from a researcher might 
suggest that we need to pay more attention to lessons (and recom- 
mendations) related to previous hydro-meteorological events. Rob 
Bailey (2013), for example, asks, “why [are] early warning systems— 
which have dramatically improved over the last 20–30 years— . . . 
good at predicting crises but bad at triggering preventive action?”� On 
WKH�EULJKW�VLGH��YLVLEOH�DQG�VLJQLÀFDQW�LPSURYHPHQWV�LQ�FOLPDWH�VFLHQFH�
and in forecast accuracy have also been observed. The present review 
DFNQRZOHGJHV�WKH�NH\�UROH�2)'$�SOD\HG�LQ�WKLV�ÀHOG��1RW�RQO\�GLG�LW�
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contribute by helping to introduce the use of  advanced technologies 
for forecast improvement but it also catalyzed support for ICPAC, 
which has been recognized for its regional contributions by the WMO.

There is, however, still much room for improvement in terms of 
hydro-meteorological risk reduction in the GHA. For example, the 
continued prevalence of technologically-generated forecasts to the 
H[FOXVLRQ�RI� RWKHU�VRFLHWDO�IDFWRUV�UHPDLQV�D�FRQFHUQ��DV�H[HPSOLÀHG�
during recent droughts in the GHA (2010-11). Although warnings 
were generated early enough for plans and preparations to be made 
to avert calamity, a food crisis that adversely affected thousands of 
people in the region nevertheless emerged (UNISDR 2012). In this 
situation, responses from neither national nor international authorities 
were forthcoming. This illustrates just how risk preparedness LV��ZLWK�
FRPPXQLFDWLRQ�SUREOHPV��DPRQJ the weakest link in the 
development of a truly holistic early warning system in the GHA.

But early warning is not an easy task as so much rides on whether a 
ZDUQLQJ�LV�VSHFLÀF�HQRXJK�WR�EH�XVHIXO�RU�WUXVWHG�HQRXJK�WR�EH�XVHG��
In working to meet these criteria, aid agencies have in recent years 
made useful shifts in DRR planning to focus less on disaster response�
DQG recovery and more on risk preparedness DQG prevention. A 
further step in this shift would be to begin to perceive risk 
preparedness not just as a climate-centered problem (one that 
HVVHQWLDOO\�UHOLHV�RQ�VFLHQWLÀF�DQG�WHFKQRORJLFDO�LPSURYHPHQWV��EXW�
DV�D�VRFLHWDO�SUREOHP�ZLWK�DQ�LPSRUWDQW�VFLHQWLÀF�FRPSRQHQW��'RLQJ�
so might go a long way in acknowledging that contending with social 
issues requires as much education, awareness-raising and capacity 
building as do the physical aspects of climate science.

Improvements in climate science notwithstanding, warnings 
and forecasts will remain shrouded by uncertainties. This is why��DV�
PHQWLRQHG�HDUOLHU� stakeholder preparedness, awareness and 
understanding of products such as forecasts and early warnings 
should be improved if trust in and use of EW6 is�WR be increasingly 
mainstreamed into decision-making processes. Moreover, 
communication related to forecasts and early ZDUQLQJV�UHPDLQV�D�
VLJQLILFDQW�SUREOHP�LQ�GLVDVWHU�ULVN�PDQDJHPHQW�(for both DRR and  
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&&$��LQ�WKH�*+$��D�SUREOHP�WKDW�XUJHQWO\�needs to be addressed. 
To further attend to UHGXFH�risk and vulnerability, FRPPXQLFDWLRQ�
JDSV�PXVW�EH�ILOOHG�LI� VRFLDO�UHVSRQVHV�WR�UHFXUUHQW�natural hydro-
meteorological hazards in vulnerable regions like the *+$��ZKLFK�
ZLOO�RQO\�EH�DPSOLILHG�LQ�WKH�FRQWH[W�RI�FOLPDWH�FKDQJH��are to be 
improved upon.

ILLUSTRATIVE LESSONS

6RPH�RI �WKH�NH\�OHVVRQV�LGHQWLÀHG�LQ�WKLV�UHSRUW��WKURXJK�HYDOXDWLRQ�
of  the OFDA/DRR program for the GHA, are summarized in 
the list that follows. These lessons in general demonstrate OFDA’s 
FRQWULEXWLRQV�WR�'55�LQ�WKH�*+$��7KH\�DOVR�KLJKOLJKW�WKH�VLJQLÀFDQFH�
of  disaster reduction activities and suggest potential ways to improve 
them in practice in the context of  changing hydro-meteorological risks 
that are expected to come as climates change.

1. Humanitarian assistance and emergency responses for DRR�DUH
inseparable from longer-term development issues. Over recent years, 
societies’ vulnerability to adverse climate events has increased as a 
result of socioeconomic and political causes and not only because of 
changing climate-related conditions. Similarly, as this report 
demonstrates, common development patterns in GHA countries, 
such as institutional corruption at the level of government or chronic 
poverty at the margins, go a long way to undermine the capacity of 
individuals at many levels of society to effectively use early warnings 
and forecasts for DRR-related decision-making. Therefore, bridging 
activities to foster and strengthen partnerships that link research and 
associated DDR activities with development planning are necessary.

5DPLÀFDWLRQV��If c oncerted efforts to bridge, integrate 
or blend DRR and CCA activities are not taken seriously, 
hydro-meteorological extremes and their impacts will likely 
further burden the most vulnerable as well as, increasingly, 
other communities as they become PRUH susceptible to 
hydro-meteorological risk. In such a case, governments and 
KXPDQLWDULDQ�RUJDQL]DWLRQV�ZLOO�KDYH�HYHQ�PRUH�GLIILFXOWLHV�
responding effectivO\� regardless of how good forecasts and 
warnings on risks eventually become. 
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2. Climatological and hydrological approaches for addressing regional
needs must be continually advanced through cutting-edge science, 
technology and methods in SSA. The GHA case study demonstrates 
that improved downscaling techniques, for example, would be 
extremely useful for risk mitigation. Similarly, greater accuracy in and 
reliability of  forecasts for use at the local level would also be helpful. 
Overall, improvements in these sciences as well as in their general 
usability would increase trust in a number of  climate products. 

3. Long-term commitments to DRR as well as to bridging, integrating
or blending DRR methods into development strategies is necessary 
if  resilient outcomes and post-project ownership of  such activities 
is to be ensured. A donor agency should consider in advance post-
project strategies that seeks to ensure that the activities it initiates will 
be completed and that the results will be adequately evaluated once the 
original funding ends. To foster post-project ownership by recipient 
states, local-level stakeholders must be included from the outset of  
project planning and be provided with training and capacity building. 

5DPLILFDWLRQV��If Lnvestment in DRR for stand-alone, short-
term projects continues in a business-as-usual fashion, then the 
QHHG�IRU�DLG�DJHQF\�VSHQGLQJ�LQ�WKLV�ÀHOG�ZLOO�OLNHO\�LQFUHDVH��
sustainable longer-term results will likely not be achieved 
and many climate-related development issues will not be 
adequately addressed. These risks are illustrated in short-term 
demonstration activities commissioned by OFDA in Kenya 
over the course of its 2002-2005 project. These activities were 
managed by ICPAC but had to do so with LQVXIILFLHQW staff 
involvement and no early consultation of � � all relevant 
institutions. As a result, several of them were not completed 
and WKHLU�ILQGLQJV�ZHUH�QRW�DSSOLHG�

4. Findings from pilot activities should be shared with other NHMSs
and follow-ups on the use of  climate products after COFs should be 
conducted. Doing so would foster the role of  ICPAC as a regional 
institution. 

5DPLÀFDWLRQV��,I �WKH�VKDULQJ�RI �UHOHYDQW�ÀQGLQJV�LV�QRW�
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promoted, ICPAC will likely continue to be perceived as Kenya-
FHQWULF�DQG��DV�D�UHVXOW��WKH�DSSOLFDWLRQ�RI �SURMHFW�ÀQGLQJV�WR�
other areas will be less likely. If  follow-up activities are not 
conducted on how to improve the use of  climate products, 
the usefulness of  such products at the local level might remain 
marginal. 

5. Multidisciplinary Lmpact and vulnerability assessments should be
conducted for all DRR activities. Such social assessments are as much 
a part of  early warning systems as is the climate science. 

5DPLÀFDWLRQV��Generating demand-driven, tailor-made climate 
SURGXFWV�WKDW�DGGUHVV�WKH�QHHGV�RI �VSHFLÀF�XVHUV�LV�QRW�SRVVLEOH�
ZLWKRXW�ÀUVW�DVVHVVLQJ�WKRVH�XVHUV·�QHHGV�DQG�YXOQHUDELOLWLHV��
otherwise, these climate products will be neither used nor 
understood by their intended users, and fundamental problems 
related to forecast dissemination and interpretation will persist, 
especially at the local level. This situation was highlighted 
through the Kenya case study. 

6. All projects should include activities to monitor progress, evaluate
results and discuss next steps; furthermore, reports should be made 
available in understandable language to the public. 

5DPLÀFDWLRQV� If  evaluation activities are not conducted, 
performing necessary mid-term adjustments to identify next 
steps and draw lessons to apply to other projects is usually not 
possible. In the same way, aid agencies should look for lessons 
in past activities before preparing new projects so as not to 
repeat past mistakes. 

7. The education and training of  users of  climate products is a
VLJQLÀFDQW�FRPSRQHQW�RI�DQ�(:6�WKDW�LV�RIWHQ�RYHUVKDGRZHG�
by other, seemingly more important components. Educating and 
training people about hydro-meteorological risks and about how 
best to disseminate and use forecasts is important if warnings are 
to be effectively received, understood and used. Early warnings 
by themselves, however, are not a guarantee of reducing risks, as�
GHPRQVWUDWHG�LQ�WKH�*+$�FDVH�VWXG\� 
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5DPLÀFDWLRQV��If  education is not emphasized, different 
categories of  users, including members of  local communities, 
are not able to use warnings effectively, especially if  they do 
not understand them or make inappropriate decisions from a 
VXSHUÀFLDO�XQGHUVWDQGLQJ�RI �WKHP��,Q�VXFK�VLWXDWLRQV��GHVSLWH�
cutting-edge technologies being in place, vulnerability to and 
loss in disasters may not be reduced. In this OFDA project in 
WKH�*+$�VSHFLÀFDOO\��HYHQ�WKRXJK�IRUHFDVW�VNLOOV�ZHUH�LPSURYHG��
broad user training was lacking. As a consequence, even if  
some categories of  users did participate in the COF training 
workshops, they were unable to share what they learned with 
their home institutions, which means that they more or less 
IDLOHG�WR�EHQHÀW�PD[LPDOO\�IURP�DYDLODEOH�FOLPDWH�LQIRUPDWLRQ�
for decision-making.

�� 6LJQLILFDQW�GLIIHUHQFHV�H[LVW�DPRQJ�*+$�FRXQWULHV�UHJDUGLQJ
capacities for climate data collection, climate monitoring and 
LQIRUPDWLRQ�GLVVHPLQDWLRQ��6XFK�GLVSDULWLHV�PXVW�EH�LGHQWLÀHG�DQG�
DGGUHVVHG�WR�DYRLG�XQHTXDO�EHQHÀWV�LQ�UHJLRQDO�SURMHFWV��7KH�IDFW�WKDW�
GHA countries have different “levels” of  capacity must be recognized 
and addressed through country-focused projects (that reinforce or 
FRPSOHPHQW�UHJLRQDO�SURMHFWV��WR�OHYHO�WKH�SURYHUELDO�SOD\LQJ�ÀHOG�E\�
bringing each country in a region closer to a similar level of  capacity. 

5DPLÀFDWLRQV��,I �VSHFLÀF�QHHGV�DW�WKH�QDWLRQDO�OHYHO�RI �*+$�
countries are not assessed before a regional project is conducted, 
disparities will persist and even likely hinder attempts to develop 
regional cooperation to conduct forecasting and DRR activities. 
Such persistent disparities were observed in the GHA with, 
IRU�H[DPSOH��WKH�VLJQLÀFDQW�GLIIHUHQFHV�EHWZHHQ�.HQ\D�DQG�
South Sudan in terms of, among things, infrastructure and 
VWDIÀQJ��(DUQHVW�DWWHPSWV�WR�FORVH�VXFK�FDSDELOLW\�JDSV�PLJKW�
make countries and organizations more willing to cooperate on 
forecasting and coping with hydro-meteorological hazards.

�� 6LJQLÀFDQW�JDSV�LQ�WKH�FRPPXQLFDWLRQ�RI �FOLPDWH�LQIRUPDWLRQ
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PXVW�EH�LGHQWLÀHG��DGGUHVVHG�DQG�UHPRYHG�DV�WKH\�DUH�D�KLQGUDQFH�
to improving DRR. RANET and other projects have sought to 
meet communication needs using satellite radio and low-tech 
communication devices, though such activities are very limited in 
many countries and requires additional support.

5DPLÀFDWLRQV��Climate information released to the NHMSs 
as well as to civil societies through such systems is often too 
complex and probabilistic in nature for the general public’s 
understanding and use. This information is also limited to 
the national level, as station level forecasts are typically not 
provided. Ideally, farm-level information would become 
available and include understandable and actionable options for 
farmers. Otherwise, climate information might not be useful as a 
decision-support tool.

10. Local knowledge must be taken into account when producing
forecasts. People at the local level are witnesses of  their own local 
climates at levels of  resolution from which scientists typically lack 
GDWD��6XFK�SHRSOH�WHQG�WR�KDYH�VLJQLÀFDQW�DZDUHQHVV�DERXW�VHDVRQDO�

 Source: www.radionilo.com
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trends over a few decades at the least. A lot can be learned from 
WKHVH�SHRSOH��HYHQ�LI �VRPH�RI �WKDW�LQIRUPDWLRQ�DW�ÀUVW�DSSHDUV�WR�EH�
anecdotal. The point is that local knowledge must not be neglected 
by climate science; indeed, scientists must learn to interact with local 
communities. 

5DPLÀFDWLRQV��Without such interactions, trust issues might 
remain fundamental to the local level experience of  science, 
which would only continue to hinder the use of  forecasts by 
such communities.

11. Identifying, consulting with and involving all relevant institutions
at the beginning of a project is important for conducting analyses and 
DSSO\LQJ�ÀQGLQJV��,Q�WKH�FDVH�VWXG\�LQ�.HQ\D�IRU�LQVWDQFH��.HQ*HQ�
should have been consulted at the very beginning of the Tana River 
Basin management demonstration activity instead of becoming 
an adjunct to ICPAC (see full report). As a result, at the end of the 
OFDA grant WKLV pilot activit\ ended without providing DQ\�RI� WKH��
EHQHILWV�RI� LWV�RULJLQDO�SURPLVH���

5DPLILFDWLRQV��ThLV example LV�DQ indicator of ODUJHU 
problems in the interactions between ICPAC and the users of 
climate information. They must be addressed and resolved to 
ensure successful efforts in DRR in the GHA in the future.

12. Gaps in the use of  climate information at national and local levels
KDYH�WR�EH�LGHQWLÀHG�DQG�FORVHG��*DSV�LQ�WKH�FDSDFLWLHV�RI �XVHUV�WR�
convert climate information into actionable products, a conversion 
WKDW�LV�HVSHFLDOO\�LPSRUWDQW�DW�WKH�ORFDO�OHYHO��PXVW�EH�LGHQWLÀHG��,Q�
this way, climate products can be made relevant to all categories 
of  potential users of  hydro-meteorological information. Products 
should also be delivered in a timely way using communication devices 
appropriate to targeted audiences and must be in user-friendly, usable 
WHUPV��*DSV�LQ�WKH�XVH�RI �FOLPDWH�SURGXFWV�QHHG�WR�EH�LGHQWLÀHG�E\�
conducting follow-ups of  the COFs to assess how seasonal forecasts 
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are used to pinpoint potential product improvements. 

A new department for “user affairs” could be created within ICPAC 
or independently to deal with these issues. Additionally, climate 
products should be issued and made available to all potential users, 
especially small NGOs as they work at the grassroots level in local 
communities.
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CASE SURVEY: THE LOWER MEKONG BASIN��/0%�

THE PROJECT

OFDA with other US agencies has sought to improve hydro-
meteorological forecast and early warning system capabilities for the 
Lower Mekong River Basin. OFDA support has been LQVWUXPHQWDO
over the past decade or so in strengthening the Mekong River 
Commission (MRC) as a regional focal point for national 
PHWHRURORJLFDO�DQG�K\GURORJLFDO�VHUYLFHV�ZLWK�UHJDUG�WR�ÁRRG�
IRUHFDVWLQJ�DQG�PRQLWRULQJ�DV�WKH�0HNRQJ�IORZV�DFURVV�VHYHUDO�
international borders. 

The search for lessons in this region has been LOOXPLQDWLLQJ��EHFDXVH�
WKH�05&�WHQGV�WR�LQFOXGH�WKH�LGHQWLILFDWLRQ�of lessons in most of its 
donor-supported activities at the end of WKHLU projects. The Mekong 
River Basin is of interest and concern for organizations interested in 
hydro-meteorological disaster risk reduction and for those interested 
in fostering economic and political development in the /0%. 
Reviews by other donors also identify lessons about the MRC-
related activities that they have supported.
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The Mekong is the tenth largest river in the world by volume and the 
twelfth longest (UNU 1996), with at least one author referring to it as 
the Nile of Southeast Asia. $�PDMRU�GLIIHUHQFH�ZLWK�WKH�1LOH�LV�WKDW 
many consider the Mekong to be underutilized, especially ZKHQ�
compared to other major river�systems in the world. As Than 
(2006:141) writes, “The Mekong region�. . . is the poorest in Southeast 
Asia. Sandwiched between the booming part of Southeast Asia and 
rapidly emerging China, the region has immense potential. Yet, like 
the river that runsWKURXJK�LW��WKH�HFRQRPLF�SRWHQWLDO�RI�WKH�0HNRQJ�
UHJLRQ�LV�VR�IDU�MXVW�WKDW³SRWHQWLDO�µ�7KLV�RXWORRN�ZLOO�OLNHO\�VRRQ�
FKDQJH��KRZHYHU��DV�JRYHUQPHQWV�LQ�WKH�UHJLRQ�DUH�GHHS�LQWR�WKH�
SURFHVV�RI�SODQQLQJ�DFWLYLWLHV�WR�SURPRWH�HFRQRPLF�JURZWK�DQG�
GHYHORSPHQW�LQLWLDWLYHV�WKDW�ZLOO�FHQWHU�RQ�WDSSLQJ�LQWR�WKH�ULYHU�DV�D�
UHJLRQDO�UHVRXUFH�IRU�ZKDW�WKH\�DQWLFLSDWH�DV�EHLQJ�IXWXUH�GHFDGHV�RI�
QDWLRQDO�LI�QRW�JHQHUDO�SURVSHULW\�LQ�WKH�/0%�  

The population of the Lower Mekong Basin is well over 60 million. 
China and Myanmar comprise its upper basin states, while Thailand, 
Laos, Cambodia and Vietnam make up the lower basin states. Along LWV�
FRXUVH��0HNRQJ�ZDWHUV�IORZ�WKURXJK�ODUJH�DUHDV�WKDW�DUH�dominated by 
agricultural production, a region that is collectively�responsible for 
major rice production, especially in the Mekong Delta known as Asia’s 
“rice bowl”. The Mekong Delta is a FHQWUDO�IHDWXUH of this highly 
SURGXFWLYH�DJULFXOWXUDO�DUHD��,Q�DGGLWLRQ��WKH�UHJLRQ·V�LQODQG�ILVKHULHV�

0HNRQJ�'HOWD��9LHWQDP��6RXUFH��ZZZ�JHWLWWUDYHO�FRP
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are also known WR�EH among the most productive in the world. The�
occurrence of disaster events aside, the well-being of communities, 
livelihoods, ecosystems and biodiversity depends in large measure on 
WKH�´H[SHFWHGµ�VHDVRQDOLW\�RI� WKH�ULYHU·V�ÁRZ�

([WUHPHV�RI�IloodV DQG�GURXJKWV�and the impacts of a changing 
climate are NH\ regional hydro-meteorological FRQFHUQV facing 
GHFLVLRQ�PDNHUV�LQ�the L0%. $OWKRXJK�YDU\LQJ�GHJUHHV�RI� IORRGLQJ�
DUH�DQWLFLSDWHG�DQQXDOO\�LQ�WKH�/0%��LQ�VRPH�\HDUV�IORRGLQJ�UHDFKHV�
GLVDVWURXV�OHYHOV�LQ�WHUPV�RI� ORVV�of life and property, damage to 
agricultural lands and WR�rural and urban infrastructure, and�D�JHQHUDO 
disruption of social and economic activities��HVSHFLDOO\�GHYHORSPHQW�
SURVSHFWV�

7KH�QDWXUDO�FDXVH�RI�DQQXDO�IORRGLQJ�LQ�WKH�EDVLQ�LV�UHODWHG�WR�WKH�
EHKDYLRU�RI�WKH�VRXWKZHVW�PRQVRRQ�DQG�HYHU\�IHZ�\HDUV�E\�WKH�RQVHW�
RI�(O�1LxR�DQG�/D�1LxD�HYHQWV�DQG�HVSHFLDOO\�E\�WKH�H[WUHPH�
EHKDYLRU�RI�WKH�VRXWKZHVW�PRQVRRQ�Year to year climate variability, 
quasi-periodically exacerbated by the onset of El Niño and La Niña 
events and especially by extreme behavior of the southwest 
monsoon��7KH�ORQJHU�WHUP�FRQVHTXHQFHV�RI� D� FKDQJLQJ�global 
climate and its regional LPSOLFDWLRQV, such as changes in the H[SHFWHG�
VHDVRQDO�IORZ�RI� JODFLHU�PHOW��LQ�&KLQD��DQG�LQ�VHDVRQDO�VWUHDPIORZ�
JHQHUDOO\�WKDW�FDQ�OHDG�WR�IODVK�IORRGLQJ��DUH�DOVR�PDMRU�FRQFHUQV�IRU�
WKH�/0%��7KLV�PHDQV�LV�that into the future the Mekong is expected 
to continue to change in UHVSRQVH�WR�VXFK�LQIOXHQFHV��7KH�PLJKW\�
0HNRQJ�ZLOO�EH�D�GLIIHUHQW�ULYHU�LQ�WKH�IXWXUH��than it is today for 
reasons related both to short and long term global�SURFHVVHV�DV�ZHOO�
DV�WR�HYHU�FKDQJLQJ�VRFLRHFRQRPLF�DQG�GHPRJUDSKLF�FRQGLWLRQV�

���������ǡ����������	������������ǡ�ʹͲͳͳǤ�
������ǣ��������Ǥ���������������Ǥ���
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The Mekong River Commission is mainly responsible for river man-
DJHPHQW�DQG�UHJLRQDO�ÁRRG�IRUHFDVWLQJ��%HFDXVH�PRVW�FRXQWULHV�LQ�WKH�
/RZHU�0HNRQJ�%DVLQ�UHTXLUH�FRQVWDQW�ÀQDQFLDO�VXSSRUW�WR�PHHW�WKHLU�
VRFLR�HFRQRPLF�GHYHORSPHQW�QHHGV��WR�IXOÀOO�LWV�PLVVLRQ�WKH�05&�
must also rely on contributions of cutting-edge technologies and core 
funding from the humanitarian and development aid programs of 
industrialized countries. To compensate for its chronic short-hand-
edness in terms of the technical expertise of its core staff, however, 
WKH�05&�LQ�D�SXVK�IRU�VRPH�PHDVXUH�RI� UHJLRQDO�VHOI�VXIILFLHQF\�KDV�
DV�D�IDOO�EDFN�PHDVXUH utilized the “secondment procedure” through 
which it ERUURZV�QHHGHG�H[SHUWLVH�IRU�UHODWLYHO\�VKRUW�SHULRGV����WR���
\HDUV��IURP�PHPEHU�VWDWHV�WR�IXOILOO�LWV�NH\�SURJUDP�tasks. The MRC 
has used secondment strategically DV�ZHOO�DV�WDFWLFDOO\�to overcome 
chron-ic gaps in the expertise of its permanent staff and to adequately 
carry out its mission.

DRR AND THE LMB

7KH�LVVXH�RI�ÁRRGLQJ�LQ�WKH�/0%�UHTXLUHV�WKH�IRXU�QDWLRQDO�JRYHUQ��
ments in the region—Thailand, Vietnam, Cambodia and Lao PDR— 
to adopt a trans-boundary perspective in order to understand LWV�
QDWXUDO�DQG�KXPDQ�LQGXFHG�causes and to propose solutions. The 
MRC, as an intergovernmental regional river basin organization, 
receives support from each of the four LMB member countries. As 
noted, it also receives vital external support from humanitarian and 
international foreign assistance agencies.

2)'$·V�LQLWLDO�VXSSRUW�IRU�ÁRRG�UHODWHG�DFWLYLWLHV�LQ�WKH�/0%�
FDPH�DW�DQ�LPSRUWDQW�MXQFWXUH�LQ�WKH�GHYHORSPHQW�RI�05&·V�ÁRRG�
SUHSDUHGQHVV�DQG�IORRG�HPHUJHQF\�PDQDJHPHQW�DQG�PLWLJDWLRQ�
program. By early 2003, in partnership with NOAA, 2)'$
V support 
had OHG�WR�WKH�LQWURGXFWLRQ�RI� D�YLOODJH�OHYHO�IORRG�IRUHFDVWLQJ�DQG�
ZDUQLQJ�system in Cambodia, while in the 2004-2010 period, under 
the Flood Management and Mitigation Program (FMMP), it provided 
catalytic VXSSRUW�WR�HQKDQFH�IORRG�IRUHFDVWLQJ�WKURXJK�WKH�05&�DQG�
RWKHU�member countries. As Cogels (2005) notes, “The FMMP is a 
good example of an integrated approach to water resource 
management WKDW�ILWV�ZHOO�ZLWK�WKH�05&·V�QHZ�RULHQWDWLRQ�DQG�
FRPPLWPHQW�WR�LQWHJUDWHG�ZDWHU�UHVRXUFHV�PDQDJHPHQW�>,:50@�DW
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the basin level, our vision for development in the region.” Notably, 
OFDA also collaborates with the MRC on various operations as 
well as in the FRQGXFW�RI� LWV�RQJRLQJ�UHVHDUFK�LQ�PHWHRURORJ\��
K\GURORJ\��IORRG�management, capacity building of emergency 
personnel, LMB GHYHORSPHQW�SURJUDPV��DQG�GLVVHPLQDWLRQ�RI�
IORRG�LQIRUPDWLRQ��L�H��preparedness, forecasting and warning) at 
the community level.

The Asia Flood Network (AFN) ZDV�GHYHORSHG�WR�strengthen the 
capacity of national hydro-meteorological institutions in climate, 
weather, and hydrological forecasting while seeking to directly involve 
at-risk communities in UHGXFLQJ�YXOQHUDELOLW\�WR�K\GUR�PHWHRURORJLFDO�
hazards in the basin. Similarly, through the OFDA-funded Technical 
Assistance for Hydro-meteorological Disasters project, the U.S. 
National Weather Service and USGS provided technical advice and 
guidance to the MRC and WKH�,QWHUQDWLRQDO�&HQWHU�IRU�,QWHJUDWHG
Center for Integrated Mountain Development (ICIMOD) on various 
hydro-meteorological issues. Such issues have LQFOXGHG�FRPPXQLW\�
EDVHG�IORRG�PLWLJDWLRQ��GDWD�FROOHFWLRQ�and transmission using 
telecommunication systems, and data sharing DFURVV�WUDQV�ERXQGDU\�
ULYHU�EDVLQV��7KH�GHYHORSPHQW�RI� IORRG�HDUO\�warning systems across 
the Mekong River Basin also increased IORRG�IRUHFDVWLQJ�FDSDFLW\�DQG�
HDUO\�ZDUQLQJ�LQIRUPDWLRQ�WUDQVIHU�WR�communities in the LMB, which 
encouraged scientists to beFRPH more aware of the needs of at-risk 
populations. These scientists worked with community-based partners 
WR�GHYHORS�WRROV��PHWKRGV��DQG�SURWRFROV�WR�HQDEOH�IORRG�YXOQHUDEOH�
SRSXODWLRQV�WR�XWLOL]H�05&�IORRG�LQIRUPDWLRQ�PRUH�HIIHFWLYHO\��

&DPERGLD�)ORRG��6RXUFH��ZZZ�PDV]RO�UR
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One of the major achievements of OFDA support in the LMB has 
been the development and strengthening of the Regional Flood 
Management and Mitigation Centre (RFMMC). As of today, the 
RFMMC continues to actively provide information to its member 
FRXQWULHV��´'XULQJ�WKH�-XQH�1RYHPEHU�IORRG�VHDVRQ��IRU�LQVWDQFH��>LW@�
LVVXHV�GDLO\�IORRG�IRUHFDVWV�DQG�ZDUQLQJV�>EDVHG�RQ@�GDWD�IURP�138 
hydro-meteorological stations that predict water levels at 23 forecast 
points in the MR system. The FMMP communicates these daily 
bulletins by fax, e-mail, and on the MRC homepage as well as 
through a dedicated Flood Forecasting Website to National Mekong 
Committees, NGOs, the media, and, most importantly, the 
public” (MRC 2013).

The initial development of models for the Mekong Basin KDG�WZR�PDLQ�
REMHFWLYHV�����IORRG�IRUHFDVWLQJ�WR�PLWLJDWH�WKH�KXPDQ�DQG�HFRQRPLF�
FRVWV�RI� ODUJH�IORRGV��DQG����DPELWLRXV�SODQV�IRU�UHJLRQDO�development. 
The biggest focus to date has been on hydrology, with a number of 
quantitative models having been developed and applied t� ��R�DVVHVV�
IORZ��K\GURG\QDPLFV�DQG�VHGLPHQW�G\QDPLFV��$V�D�UHVXOW��the MRC is 
now capable of monitoring the river waters to provide forecasts to 
LMB countries with a 48-hour lead-time. Moreover, LMB member 
states, donors and the MRC now recognize that disaster risk reduction 
activities (DRR and emergency humanitarian responses) and climate 
change adaptation activities (CCA and longer-term GHYHORSPHQW�
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must be linked, integrated, blended or bridged. Bridging will enhance 
the building of community “resilience,” though how WR�HIIHFWLYHO\�
OLQN�WKHVH�WZR�GHYHORSPHQW�VXE�ILHOGV�UHPDLQV�D�FKDOOHQJH�

ILLUSTRATIVE LESSONS

Identifying lessons for the Mekong case has proven different than 
doing so for the other regional cases. The fact is that in both forward 
planning and retrospective DRR-related documents produced by 
or for the MRC, lessons about what needs to be done in order to 
improve understanding and implement DRR programs in the LMB� 
DUH�DOUHDG\�UHJXODUO\�LGHQWLÀHG��7KHVH�OHVVRQV��ZKLFK�LQFOXGH�JHQHUDO�
problems for DRR program management, are intended for donors, 
governments, the MRC itself� and local communities. The following 
SRVW�SURMHFW�REVHUYDWLRQV��H�J���OHVVRQV� OLVWHG�LQ an MRC (2009b) 
report, provide an example of 05&
V FRQFHUQ�IRU�OHVVRQV:

� 0DQ\�PHWKRGV�DQG�WRROV�DUH�DYDLODEOH�IRU�DGDSWDWLRQ�SODQQLQJ�
but limited guidance on selecting appropriate ones to use is 
available�

� 7UDLQLQJ�DQG�VHQVLWL]DWLRQ�DERXW�ZKDW�DGDSWDWLRQ�LV�DQG�KRZ�LW
can be approached is necessary;

� 0HWKRGV�DUH�QRW�´SOXJ�DQG�SOD\µ��VNLOO�DQG�WUDLQLQJ�DUH�UHTXLUHG
and data is needed;

� ([SHUW�MXGJPHQW�LV�PRVW�LPSRUWDQW�>1%��DV�LV�RUGLQDU\�DQG
indigenous knowledge];

� 1R�VLQJOH�DSSURDFK�FDQ�VXFFHVVIXOO\�VXSSRUW�DGDSWDWLRQ
planning;

� ,QFOXGH�D�V\VWHP�IRU�PRQLWRULQJ�SURJUHVV�IURP�ZKLFK�´UHDOµ
lessons can be drawn for application elsewhere; and

� 7RROV�QHHG�WR�EH�FRQWLQXRXVO\�UHYLHZHG��DV�IXUWKHU�UHVRXUFHV
for follow-up or ongoing monitoring may be unavailable.
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0XFK�DV�WKH�05&�LWVHOI� UHJXODUO\�LGHQWLILHV�OHVVRQV��GRQRUV�KDYH�RIWHQ�
done so, often presenting them as observations that can be used to 
guide future funding needs in the region. $V�DQ��H[DPSOH�RI�WKLV��WKH 
selection of lessons below are taken from a review ���RI�WKH�)003 by 
the European Commission Humanitarian Aid Department (ECHO 
2010)� ,W is SUHVHQWHG�KHUH to show some insights into DRR needs that 
have been LGHQWLILHG�IRU�WKH�/0%�UHJLRQ�E\�DQRWKHU�GHYHORSPHQW�
RUJDQL]DWLRQ�

� 7KRVH�LQ�WKH�SURMHFW�PXVW�VHH�LW�DV�D�FRQWULEXWLRQ�WR�D
development matrix rather than as just a stand-alone donor 
project;

� )ORRG�SUHSDUHGQHVV�DFWLYLWLHV�DW�WKH�FRPPXQH�WUDLQLQJ
level were found to be excessively challenging and, therefore, 
OHVV�HIIHFWLYH��7KH�YROXPH�RI �LQIRUPDWLRQ�ZDV�GLIÀFXOW�IRU�
commune/village people to assimilate, especially in such a short 
period;

� 8VXDOO\�WKHUH�DUH�QR�IXQGV�DYDLODEOH�IRU�IROORZ�XS�DQG
refresher training;

� %H�FDXWLRXV�LQ�GUDZLQJ�FRQFOXVLRQV�RQ�VXVWDLQDELOLW\�DV�SURMHFWV
may be funded from a variety of  sources. Hence, a compatible 
exit and handover strategy needs to be agreed upon with 
counterparts;

� &DSDFLW\�>HQKDQFHPHQW@�RI �NH\�RIÀFLDOV�LQ�NH\�GHSDUWPHQWV�DW
provincial and district levelV is recommended; and

� $�PDMRU�FKDOOHQJH�RI �WKH�)003�SURMHFW�LV�UHWHQWLRQ�RI
technical staff  who have knowledge and experience.

2)'$�SURJUDPV��SDUWLFXODUO\�LQ�WKH�DUHDV�RI �ÁRRG�IRUHFDVWLQJ�DQG�
DRR, have a long history of  supporting MRC member countries in 
the Lower Mekong Basin. MRC’s FMMP program in particular has 
been supported by OFDA for several years. It has also been co-
supported by donors such as ECHO, GTZ, ADPC and others at 
various times. 
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2)'$�VXSSRUW�ZDV�VLJQLÀFDQW�LQ�HVWDEOLVKLQJ�WKH�05&·V�ÁRRG�
forecasting system networks through the MRC Flood Forecasting 
Center in Cambodia, the Mekong River Commission’s FMMP and 
the AFN. It has also played an important role in strengthening 
FRPPXQLW\�EDVHG�ÁRRG�IRUHFDVWLQJ�V\VWHPV�WKURXJK�WKH�)003�LQ�
collaboration with the National Red Cross chapters of the MRC 
countries, the American Red Cross, ACF, ECHO, MRC-FMMC 
DQG�RWKHUV��2)'$�DOVR�VXSSRUWHG�05&�WR�GHYHORS�WKH�ÁDVK�ÁRRG�
guidance (FFG) system, which strengthened community-based DRR 
activities. Through these efforts, OFDA programs have supported 
ERWK�WKH�VFLHQWLÀF�XSVWUHDP�GHYHORSPHQWV�RI�05&·V�ÁRRG�IRUHFDVWLQJ�
V\VWHPV��IRU�ERWK�ULYHULQH�DQG�ÁDVK�ÁRRGV��DQG�VRXJKW�WR�VWUHQJWKHQ�
FRPPXQLW\�EDVHG�ULVN�UHGXFWLRQ�PHDVXUHV�OLQNHG�WR�ÁRRG�IRUHFDVW�
systems in target countries.

Some of the key lessons that have emerged IURP�WKH�UHJLRQ�after 
more than a decade of OFDA support �FDn be categorized under WKH�
IROORZLQJ�KHDGLQJV������WKRVH�WKDW�VWUHQJWKHQHG�IORRG�IRUHFDVWLQJ�and 
dissemination networks across LMB countries; (2) those that 
strengthened various levels of government agencies through capacity 
building initiatives; (3) those that raised general awareness and 
increased public education and established processes for fostering a 
´&XOWXUH�RI� 6DIHW\�µ�����WKRVH�WKDW�PDLQVWUHDPHG�IORRG�ULVN�
UHGXFWLRQ�into DRR and development plans; (5) and those that 
mobilized UHVRXUFHV�IRU�'55�DQG�(:6�DFWLYLWLHV��6SHFLILF�OHVVRQV�
LGHQWLILHG�DSSHDU within the categories that follow.

�� 6WUHQJWKHQHG�IORRG�IRUHFDVWLQJ�DQG�GLVVHPLQDWLRQ�V\VWHPV�LQ
05&�FRXQWULHV

� 2)'$�VXSSRUWHG�DFWLYLWLHV�WR�WKH�)003�KHOSHG�HVWDEOLVK
 the MRC Flood forecasting system, which has SURYLGHG�
LPSURYHG�DFFHVV�WR�DQG�GLVVHPLQDWLRQ�RI� IORRG�HDUO\�warnings 
from national to community levels. Some community-OHYHO�
IORRG�IRUHFDVWLQJ�DFWLYLWLHV�KDYH�EHHQ�FRQGXFWHG�WKURXJK�
demonstration projects involving various stakeholders. Flood 
Information Boards and Flood Marks were perceived by 
local authorities and community members as good tools to 
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HIIHFWLYHO\�SUHSDUH�IRU��UHVSRQG�WR�DQG�FRSH�ZLWK�ÁRRGV�
These enhancements were, however, only made on the main 
river, which means that further actions are needed to establish 
WULEXWDU\�OHYHO�ÁRRG�IRUHFDVWLQJ�DQG�GLVVHPLQDWLRQ�V\VWHPV�WKDW�
have interpretive capacities, local references and procedures 
of  operation that enable greater sustainability at all levels of  
society. The need for such programs was especially indicated by 
DW�ULVN�FRPPXQLWLHV�LQ�WKH�ÁRRG�SODLQV�DQG�SURYLGHV�DQ�H[DPSOH�
RI �KRZ�VFLHQWLÀF�GHYHORSPHQWV�FDQ�EH�VXLWDEO\�DGDSWHG�IRU�
effective, concrete societal application.

� $OWKRXJK�+<&26�LV�QRW�VXSSRUWHG�E\�2)'$��LW�LV�D
complementary project funded by others. The phasing out of  
the HYCOS Project is underway, beginning with the handover 
of  operation and maintenance responsibilities from MRC 
stations to member country NHMSs. At this point, however, the 
NHMSs do not have adequate mechanisms to sustain operations 
and maintenance of  the stations. This inadequacy could prove 
critical in the coming years.

� ,QLWLDWLYHV�XQGHU�H[LVWLQJ�SURJUDPV�ZHUH�PRUH�IRFXVHG
on the pilot sites and at the pilot level. What is required, 
however, is to go beyond piloting and move towards a longer-
term programmatic approach and an up-scaling to a wider 
JHRJUDSKLFDO�DUHD�WR�HQVXUH�WKDW�WKH�ÁRRG�PDQDJHPHQW�DQG�
mitigation policy objectives become solidly embedded, or 
mainstreamed, into  the national disaster management strategies 
of  MRC’s member countries.

� $W�WKLV�SRLQW��PDQ\�RI� WKH�IORRG�PDQDJHPHQW�DQG�PLWLJDWLRQ
tools developed by the MRC through existing support programs 
have adopted a basin-wide approach that needs to be adapted, if 
those programs will be able to support local-level interventions. 
Some continued follow-up support is needed, for example, in 
order to integrate basin-wide to local�level interventions for 
community engagement and resilience�EXLOGLQJ.

� :KLOH�H[LVWLQJ�VXSSRUW�SURJUDPV�VWUHQJWKHQHG�DFFHVV�WR�ULYHU
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VWDJH�OHYHO�ÁRRG�IRUHFDVWLQJ�LQIRUPDWLRQ��WKH\�ODFNHG�DGHTXDWH�
data and interpretation to better enable them to assure the 
livelihoods of community members. Continued innovation in 
IORRG�IRUHFDVW�LQIRUPDWLRQ�WKDW�LQFOXGHV�LQWHUSUHWDWLRQ�IRU�
VSHFLILF�VHFWRUV�DQG�OLYHOLKRRG�DFWLYLWLHV��L�H��DJULFXOWXUH��
ILVKHULHV��LQ�WKH�/0%�LV�FUXFLDO��LI� WKH�ULVN�RI� QHJDWLYH�IORRG�
LPSDFWV�RQ�the livelihoods of the people living in the basin is to 
be reduced.

�� 6WUHQJWKHQLQJ�RI� YDULRXV�OHYHOV�RI� JRYHUQPHQW�DJHQFLHV�WKURXJK
FDSDFLW\�EXLOGLQJ�LQLWLDWLYHV

� (QKDQFHG�FDSDFLW\�EXLOGLQJ�LQLWLDWLYHV�IRU�SURYLQFLDO��
district- and community-level disaster management authorities 
working on a number of programs encouraged continued skill 
development and interest by various types of stakeholders. 7KHVH�
SURJUDPV�LQFOXGHG�SODQQLQJ�IRU�IORRG�SUHSDUHGQHVV�DQG�
HPHUJHQF\�PDQDJHPHQW��FRPPXQLW\�EDVHG�IORRG�IRUHFDVWLQJ�
system and risk management, search & rescue, swimming OHVVRQV�
IRU�FKLOGUHQ��DQG�WHDFKHUV�WUDLQLQJ�RQ�VFKRRO�IORRG�VDIHW\�

� ([SHULHQFH�LQGLFDWHV�WKDW�LQFUHDVHG�FDSDFLW\�EXLOGLQJ�LQLWLDWLYHV
IRU�NH\�RIÀFLDOV�LQ�SURYLQFLDO���GLVWULFW��DQG�FRPPXQH�OHYHO�
'LVDVWHU�0DQDJHPHQW��'0��FRPPLWWHHV�KDYH�OHG�WR�EHWWHU�ÁRRG�
preparedness in selected provinces of  MRC member countries. 
,QLWLDWLYHV�IRU�ÁRRG�SUHSDUHGQHVV�DQG�HPHUJHQF\�PDQDJHPHQW�
have also helped targeted provinces to better prepare for 
ÁRRGV��6XFK�LQLWLDWLYHV�ZHUH�IRXQG�WR�EH�SDUWLFXODUO\�LPSRUWDQW�
for enhancing communication, coordination and cooperation 
between stakeholders as well as for making implementation 
of  national disaster management and mitigation policies more 
consistent. 

� $FWLYH�LQYROYHPHQW�RI �QDWLRQDO�JRYHUQPHQWV�DQG�ORFDO
authorities at provincial, district and commune levels in the 
formulation and implementation of Flood Preparedness 
Programs (FPP) has been a major step in ensuring consistency, 
ownership and sustainability. Such involvement has also 
improved the integration of Flood Risk Reduction (FRR) into�
ORFDO�GHYYHORSPHQW�SODQV� 
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� &RPPXQLW\�%DVHG�)ORRG�0DQDJHPHQW��&%)0��WUDLQLQJV�IRU
FRPPXQH�OHYHO�GLVDVWHU�PDQDJHPHQW�RIÀFLDOV�WKDW�ZHUH�DLPHG�
DW�LPSURYLQJ�WKHLU�SUDFWLFDO�VNLOOV�LQ�ÁRRG�PDQDJHPHQW�DQG�
VWUHQJWKHQLQJ�WKHLU�FDSDFLWLHV�LQ�ÁRRG�SUHSDUHGQHVV�SODQQLQJ�
and implementation were deemed useful. These trainings�
HQDEOHG�RIILFLDOV�WR�PDQDJH�DQG�PLWLJDWH�WKH�QHJDWLYH�LPSDFWV�
RI� IORRGV�ZLWK�JUHDWHU�VNLOO�DQG�HQWKXVLDVP�

� 0RUH�IRFXVHG�WUDLQLQJ�RQ�FRPPXQLW\�EDVHG�ÁRRG�IRUHFDVWLQJ
systems, which were not fully touched upon in existing capacity 
building initiatives, are needed. Such systems should include 
PHDVXUHV�WR�HVWDEOLVK�REVHUYDWLRQ�QHWZRUNV��ÁRRG�PDUNHUV���
to develop information sharing and dissemination strategies, 
to enhance risk resource and evacuation maps to link EWSs, 
to produce Standard Operating Procedures (SOP) for local 
communities, and to expand provisions for the interpretation of  
ÁRRG�LQIRUPDWLRQ�IRU�ERWK�OLYHOLKRRGV�DQG�ORFDO�UHIHUHQFH���

�� (IIRUWV�WR�UDLVH�DZDUHQHVV��LQFUHDVH�SXEOLF�HGXFDWLRQ�DQG�HVWDEOLVK
SURFHVVHV�WR�IRVWHU�D�´&XOWXUH�RI� 6DIHW\µ�

� $�QXPEHU�RI �DFWLYLWLHV�RQ�UDLVLQJ�DZDUHQHVV�DQG�SXEOLF�HGXFD��
tion was undertaken in existing programs supported by OFDA 
and others in this area. These initiatives still require up-scaling, 
as with the establishment of  standards for communication and 
coordination along with policy support for wider use. At the 
same time, the activities undertaken remained only within the 
pilot sites and were not used in a widespread manner for various 
reasons, related to governance issues.

� 0RUH�DWWHQWLRQ�LV�QHHGHG�WR�IRVWHU�D�´&XOWXUH�RI� 6DIHW\µ�WKURXJK
D�sustained &RPPXQLW\�%DVHG�'55��CBDRR� as well as through 
awareness programs at the community level. :KLOH�Hxisting 
programs have set a good foundation through ongoing school 
safety initiatives and other activities, such programs need to be 
up-scaled in a systematic manner WR�HQFRXUDJH�ZLGHU�VRFLHWDO�
UHVLOLHQFH�EXLOGLQJ�IRU�IORRG�SUHSDUDWLRQ�
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� 3URPRWLQJ�SXEOLF�SULYDWH�SDUWQHUVKLSV�EHWZHHQ�DXWKRULWLHV�DQG
private sectors for public awareness activities has not yet even 
come close to achieving its potential.

�� /HVVRQV�IURP�WKH�PDLQVWUHDPLQJ�RI� IORRG�ULVN�UHGXFWLRQ�LQWR�'55
DQG�GHYHORSPHQW�SODQV�

� 3URYLQFLDO�DQG�GLVWULFW�OHYHO�GLVDVWHU�SUHSDUHGQHVV�SODQQLQJ
processes have been useful for building both institutional 
FDSDFLW\�DQG�FRQÀGHQFH�DPRQJ�ORFDO�'0�RIÀFLDOV�IRU�
FRQWHQGLQJ�ZLWK�DQQXDO�ÁRRGLQJ��%RWK�SURYLQFLDO��DQG�
GLVWULFW�OHYHO�RIÀFLDOV��IRU�LQVWDQFH��ZHUH�VKRZQ�WR�KDYH�EHWWHU�
coordinated their efforts in recent disaster events than they had 
done in the past. A Flood Preparedness Program manual ZDV�
DOVR�IRXQG�XVHIXO��WKRXJK�WUXO\�UHDOL]LQJ�LWV�EHQHILWV�ZRXOG�
require follow-up guidance, which has been lacking.

� 6WUHQJWKHQLQJ�RI �PDLQVWUHDPLQJ�HIIRUWV�IRU�ÁRRG�ULVN
reduction into DRR and development processes would help 
GHÀQH�WKH�UROHV�DQG�UHVSRQVLELOLWLHV�RI�S URYLQFLDO�GLVDVWHU�
PDQDJHPHQW�RIILFHV��L�H��3&'0��'&'0�6HFUHWDULDW��DV�
ZHOO�as line departments for implementing DRR and disaster 
emergency response.

� 7KH�6HFWRUDO�'55�3ODQ�DQG�LWV�LPSOHPHQWDWLRQ�ZDV
considered a new and innovative approach to ensure the 
PDLQVWUHDPLQJ�RI�'55�LQWR�VSHFLÀF�VRFLR�HFRQRPLF�VHFWRUV��7R�
fully realize the possibility of this approach, each sector must 
allocate or be able to mobilize resources from development 
SDUWQHUV�IRU�LPSOHPHQWDWLRQ��7KH�LQWHJUDWLRQ�RI� ÁRRG�'55�
into local development planning through local socio-economic 
development processes is a crucial step for the sustainability of  
DRR actions; such integration needs to be strengthened in the 
future.
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� 2QH�RI �WKH�NH\�OHVVRQV�WR�HPHUJH�FHQWHUHG�RQ�UHVRXUFH
mobilization for sustaining DRR and EWS DFWLYLWLHV at the 
local level. Such actions require longer-term measures in terms 
of budget availability and mechanisms to better HQKDQFH�WKH 
innovative DQG�HIILFLHQW�PRELOL]DWLRQ�RI�U�HVRXUFHV��0HDVXUHV�RI�
WKHVH�VRUWV�should be put in place at every level, from the 
regional (MRC)�

� &KDOOHQJHV�H[LVW�LQ�WHUPV�RI� WKH�IDFW�WKDW�WKHUH�DUH�LQVXIILFLHQW
resources to support each line department, both for scaling up 
and for implementing DRR Plans at the local level. The 
FKDOOHQJHV� RI� UHVRXUFH� PRELOL]DWLRQ� DOVR� PDNH� LW� GLIILFXOW� WR�
replicate the pilot initiatives in other areas and provinces.

Although dams are not of direct concern to the DRR community, 
they are of concern to the CCA community. We would be remiss not 
to note that several dams are being proposed for the mainstem of 
the Mekong and its tributaries.���'DPV�DUH�NQRZQ�WR�KDYH�
HQYLURQPHQWDO�DQG�ELRORJLFDO�LPSDFWV�XSVWUHDP�DV�ZHOO�DV�
GRZQVWUHDP�WKDW�PXVW�HYHQWXDOO\�EH�FRQVLGHUHG��7KLV�LV�D�FRQFHUQ�WR�
WKH�PLVVLRQV�RI�WKH�'55�DQG�WKH�&&$�FRPPXQLWLHV���&OHDUO\��GDPV�
DQG�RWKHU�ZDWHU�GLYHUVLRQV�SURYLGH�\HW�DQRWKHU�LPSRUWDQW�FRPPRQ�
LVVXH�DQG�UHDVRQ�WKDW�WKHVH�FRPPXQLWLHV�PXVW�EULGJH�DQG�EOHQG�

6RXUFH��VOLGHVKDUH�QHW�&3:)0HNRQJ�VWXDUW�RUU�NH\QRWH

�� /HVVRQV�RQ�UHVRXUFH�PRELOL]DWLRQ�IRU�'55�DQG�(:6�DFWLYLWLHV
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CASE SURVEY: THE HINDU-KUSH HIMALAYAN (HKH) REGION
THE PROJECT

Beginning in the early 2000s, OFDA invested in a number of  
SURJUDPV�WR�H[SORUH�ÁDVK�ÁRRG�ULVN�UHGXFWLRQ�LQ�WKH�+.+�UHJLRQ��
One of  OFDA’s primary DRR contributions in the region was the 
development of  the Asia Flood Network (AFN). From its inception, 
the AFN, an umbrella program that includes various DRR projects 
and initiatives, was supported through an OFDA partnership with 
the Kathmandu-based International Centre for Integrated Mountain 
Development (ICIMOD). Other donor institutions also provided 
funding support for various aspects of  the program, and technical 
support was supplied by the US National Oceanic and Atmospheric 
Administration (NOAA) and the United States Geological Survey 
(USGS).

5HJLRQDO�FRRSHUDWLRQ�IRU�ÁRRG�DQG��PRUH�UHFHQWO\��ÁDVK�ÁRRG�
management is at the core of  the AFN initiative, which has four 
VSHFLÀF�JRDOV�

� 7R�LGHQWLI\�DQG�ILOO�LQ�JDSV�LQ�IORRG�DQG�ULYHU�IRUHFDVWLQJ�DQG
early warnings; 
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� 7R�VWUHQJWKHQ�UHJLRQDO�DQG�QDWLRQDO�LQVWLWXWLRQDO�FDSDFLW\�RQ
hydro-meteorological forecasting;

� 7R�SURPRWH�GDWD�DQG�LQIRUPDWLRQ�VKDULQJ�EHWZHHQ�PHPEHU
states; and

� 7R�LPSURYH�GLVVHPLQDWLRQ�RI� IRUHFDVWV�DQG�ZDUQLQJV�WR�DOO
regional users, including at-risk local populations. 

It should be said that the application of  the fourth goal remained 
limited, as the AFN is, before all, a hydro-meteorological program, 
which focuses on strengthening the climate science regionally for 
ÁRRG�SUHGLFWLRQV�LQ�WKH�+.+�

The AFN has three distinct phases of development, which were 
active between 2001 and 2013. The initial phase—or Phase Zero—
involved preparation in terms of studying the feasibility of a regional 
information-sharing system, identifying gaps at national levels and 
VHWWLQJ�WKH�EDVLV�IRU�IXWXUH�FROODERUDWLRQV�RQ�ÁDVK�ÁRRGLQJ��3KDVH�2QH�
essentially revolved around training, testing and validating satellite 
rainfall estimates (SRE) in selected pilot river basins, and Phase Two, 
ZKLFK�RQO\�UHFHQWO\�HQGHG��IRFXVHG�RQ�VFLHQWLÀF�UHVHDUFK�WR�LPSURYH�
UDLQIDOO�SUHGLFWLRQ�PRGHOV�DQG�IORRG�IRUHFDVWV�DV�ZHOO�DV�WR�HQKDQFH�
knowledge about rHgional climate change impacts.

While actively receiving support from OFDA, most projects under 
the AFN umbrella focused on enhancing inter-state collaboration and 
technology advancements. Remote sensing techniques were tested in 
several locations for validation and, as of  today, are not operational as 
\HW�IRU�URXWLQH�ÁRRG�IRUHFDVWLQJ��7KH�DGHTXDF\�RI �WKH�65(�IRU�ÁRRG�
forecasting in the HKH region has raised questions, suggesting that 
more tests are still needed to validate the model’s potential. Regarding 
the enhancement of  risk preparedness among local communities 
(i.e., the fourth AFN goal ), the levels gradually improved over the 
course of  the program, though this part of  the program still requires 
considerable attention and resources to be successful.
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CONTEXT AND PROBLEMS

The Hindu Kush Himalayan region extends some 3,500 km across 
Asia and serves as the direct livelihood basis for more than 210 million 
people. It is also the source of 10 large Asian river systems. Flash 
ÁRRGV��ZKLFK�DUH�FKDUDFWHUL]HG�E\�WKHLU�VXGGHQ�RFFXUUHQFH��RYHUDOO�
violent impacts, and predominately localized scale, constitute one of 
the most frequent and disastrous hydro-meteorological hazards in 
WKH�UHJLRQ��0RQW]�DQG�*UXQWIHVW��������$OWKRXJK�ÁDVK�ÁRRGLQJ�FDQ�
be caused by natural factors (e.g. cloudbursts, landslides, dam breaks, 
and JODFLDO�ODNH�RXWEXUVW�IORRGV���GLOFs) and by human factors (e.g. 
settlements in dangerous locations, deforestation and inadequate 
infrastructure), human activities and common development pathways 
have been shown to VXEVWDQWLDOO\�ZRUVHQ�WKH�DOUHDG\�VL]HDEOH�LPSDFWV�
RI� IORRGLQJ�LQ�WKH�UHJLRQ��,Q�IDFW��WKH�FRVWV�RI� IORRGLQJ�LQ�$VLD�DUH�
JUHDWHU�WKDQ�DQ\ZKHUH�HOVH�LQ�WKH�ZRUOG��-RQNPDQ��������DQG�JOREDO�
LQIOXHQFHV�KDYH�RQO\�increased such risks in the HKH region in recent 
years. Anthropogenic global warming, for example, has led to 
increased temperatures and widespread deglaciation, which has 
increased the risk of *LOFs across the region (IPCC 2001). This 
situation is expected to worsen into the future as temperatures 
FRQWLQXH�WR�LQFUHDVH��OHDGLQJ�WR�HYHQ�JUHDWHU�IORRG�DQG�IODVK�IORRG�ULVN�

)ODVK�ÁRRGV�RFFXU�LQ�$VLD�PRUH�IUHTXHQWO\�WKDQ�DQ\�RWKHU�W\SH�RI �
ÁRRG��$W�WKH�VDPH�WLPH��ÁDVK�ÁRRGV�DUH�DOVR�PRUH�GLIÀFXOW�WR�SUHGLFW�
WKDQ�RWKHU�W\SHV�RI �ÁRRGV��HVSHFLDOO\�LQ�WKH�KLJK�PRXQWDLQ�DUHDV�RI
the Himalayan region (Jianchu et al. 2006). Together, these two factors 
PHDQ�WKDW�ÁDVK�ÁRRGLQJ�FDXVHV�D�VLJQLÀFDQW�ORVV�RI �OLYHV�DQG�SURSHUW\�
LQ�WKH�UHJLRQ�HYHU\�\HDU��,Q�UHVSRQVH�WR�ÁDVK�ÁRRGV�DQG�RWKHU�W\SHV�RI �
ÁRRG��HDUO\�ZDUQLQJ�V\VWHPV��(:6��KDYH�EHHQ�GHYHORSHG�WR�DXJPHQW�
RWKHU�ORFDOL]HG�ÁRRG�ULVN�UHGXFWLRQ�PHDVXUHV�LQ�WKH�UHJLRQ��$V�IUDPHG�
E\�SODQQHUV�RI �VXFK�V\VWHPV��WKHLU�SULPDU\�SXUSRVH�LV�WR�LQFUHDVH�ÁRRG�
forecasting capabilities and the speed at which warnings can be issued.

)RUPDWLRQ�RI �ODNHV
DQG�JODFLHU�ODNH
RXWEXUVW�ÁRRGV
�*/2)V���0HGYH]KL
*ODFLHU��3DPLUV�
6RXUFH��ZZZ�JULGD�QR
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Attempts to improve the climate science and enhance forecasting 
capabilities so critical to the EWS have, however, been consistently 
KDPSHUHG�E\�WKH�UHDO�ZRUOG�GLIÀFXOWLHV��)RU�LQVWDQFH�WKH�H[WUHPHV�
of climate and terrain that are found across the rugged HKH region 
make collection of the precise data needed for accurate modeling 
H[WUHPHO\�GLIÀFXOW��FRVWO\�DQG�WLPH�FRQVXPLQJ��$W�WKH�VDPH�WLPH��
regional economic realities also mean that national weather services 
in the region may lack some of the equipment necessary to generate 
let alone analyze the products of such models, resulting in the 
inaccuracies of rainfall prediction that can impinged on the success of 
such forecasting efforts like the regional SRE�program.

In addition to technology gaps and a lack of adequate equipment 
to collect accurate rainfall data across countries in the HKH region, 
the geopolitical context of the region also hampers the capacity 
RI�PRGHOV�DQG�VDWHOOLWH�HVWLPDWHV�WR�SUHGLFW�WKH�RQVHW�RI�ÁRRGLQJ��
)ORRG�DQG�ÁDVK�ÁRRG�HYHQWV�LQ�WKH�UHJLRQ�DUH�RIWHQ�WUDQVQDWLRQDO�
boundary disasters, requiring cooperation and the sharing of hydro-
meteorological information among states. Such collaboration is often 
hampered, however, by the tension and mistrust that exists between 
some neighbor states, which� like India� as a rule tend to classify 
hydrological data that DUH�SUR[LPDWH�WR borders RI Pakistan, China and 
Bangladesh as state-strategic secrets. In such areas, if national GDWD�
VWDWLVWLFV�DUH�PDGH�DYDLODEOH�LW�LV�RIWHQ�RQO\�DIWHU�VLJQLILFDQW�GHOD\V��
further limiting the operational value of those forecasting 
technologies that had been the focus to begin with of regional 
programs like the $)1��7KXV��WKH�TXLFN�RQVHW�QDWXUH�RI� IODVK�IORRGV�
FRQWLQXHV�WR�PDNH�WKHP�YHU\�GLIILFXOW�WR�SUHGLFW��OHDYLQJ�OLWWOH�WLPH�IRU�
DFWLRQ�EHIRUH�WKH\�strike with devastating effects. This makes all the 
more important efforts that prepare populations for timely, proactive 
response before the onset of an event.

The lesson from this situation is that while producing betWHU forecasts 
into the future is an important goal, such improvements might not 
lead to a desired decrease in losses from IORRG�HYHQWV��)RUHFDVWV�DQG�
WKH�VFLHQFH�VXSSRUWLQJ�WKHP�FRQVWLWXWH�RQH�of several components of 
an effective early warning system (EWS).
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Many social factors such as risk preparedness, awareness raising and 
communication of  risks also require equal consideration in developing 
effective EWSs. This is true of  systems that have been operationalized 
LQ�D�ÁDVK�ÁRRG�FRQWH[W�OLNH�WKRVH�REVHUYHG�LQ�WKH�+.+�UHJLRQ�ZKHUH�
forecast predictions are not yet accurate and may not become so in the 
near-term future.

Although the AFN especially focused on improving the climate 
VFLHQFH�IRU�IORRG�SUHGLFWLRQ��GLVVHPLQDWLRQ�RI� LQIRUPDWLRQ�WR�DQG�
ongoing communication with the members of local communities, 
ZKR�DUH�PRVW�DW�ULVN�WR�WKH�LPSDFWV�RI� IODVK�IORRGLQJ��UHPDLQV�
VLJQLILFDQWO\�LPSRUWDQW��,Q�WUXWK��FRPPXQLW\�PHPEHUV�FDXJKW�XS�LQ�D�
GLVDVWHU�VLWXDWLRQ�DUH�WKH�UHDO�´ILUVW�UHVSRQGHUVµ��H�J��FLYLO�GHIHQVH��and 
thus should be referred to as “zero-order responders” (ZORs). 
Past depictions of ZORs is that of individuals as passive victims 
of disaster circumstances. Yet, immediately after the onset of a 
hydro-meteorological disaster people around the world respond 
immediately and actively to protect themselves, their families and their 
communities as best they can. This level of response in the HKH 
region is especially important to identify and record, especially to reach 
areas where hazard forecasts tend to be unavailable or not so accurate 
and where any assistance following disaster can take several days 
or even weeks to arrive. On this matter, separate community-based 
programs (QRW�UHODWHG�WR the AFN) were launched by other aid 
agencies and local NGOs, such as Practical Action in Nepal, to train 
communities on responses to disasters. Coordination between hydro-
meteorological programs such as the AFN and DRR community-
based activities FRXOG��QRQHWKHOHVV��EHQHILW�FOLPDWH�VFLHQWLVWV�DQG�ORFDO�
SRSXODWLRQV��the latter have knowledge and risk management 
experience that would serve in the planning and operation of local 
EWSs.

The ICIMOD��PHQWLRQHG�HDUOLHU� is an important institution in the 
Himalayan region, based in Nepal. It was established in 1983. Since 
then, one of its PDMRU�UHJLRQDO�WDVNV�KDV�EHHQ�WR�LPSURYH�WKH�
PDQDJHPHQW�RI� IODVK�IORRG�ULVNV�DQG�WR�HQKDQFH�ERWK�IRUHFDVWLQJ�
WHFKQRORJLHV�DQG�WKH�preparedness of stakeholders, including those 
in local communities. ICIMOD focuses on generating and sharing 
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NQRZOHGJH�RQ�QDWXUDO�KD]DUGV�WR�SURPRWH�UHJLRQDO�FRRSHUDWLRQ�IRU�
ZDWHU�DQG�IORRG�management in the region. It has been part of several 
bilateral SURJUDPV�RYHU�WKH�SDVW�GHFDGHV�WKDW�KDYH�VRXJKW�WR�ILOO�LQ�
JDSV�LQ�(:6�DQG�WR�LPSURYH�IODVK�IORRG�ULVN�PDQDJHPHQW�in the 
region. As one example, it is part of the WMO’s World Hydrological 
Cycle Observing System (WHYCOS), which was also partially 
supported by OFDA . WHYCOS aims at establishing an HIILFLHQW�DQG�
RSHUDWLRQDO�IORRG�LQIRUPDWLRQ�V\VWHP�EDVHG�RQ�WLPHO\�access to real-
time data at the regional level.

Consistent with the AFN’s main focus, ICIMOD has focused largely 
on improving forecasts, adopting the end-to-end (E2E) approach 
to modeling disaster scenarios. Nonetheless, its strong focus on the 
science stems from a general belief that little can be done without 
JHWWLQJ�WKH�VFLHQFH�SHUIHFWHG�ILUVW��IROORZHG�WKHQ�E\�D�IRFXV�RQ�RWKHU�
related needs such as EWS. The theory behind this E2E approach 
is quite sound, basically asserting that, with improved forecasts, 
communities will generally be less vulnerable to the hazards that 
disrupt livelihoods and result in loss of life and property. Although 
E2E implies there is a feedback loop from the communities to the 
climate scientists in order to improve climate information they receive, 
in practice, the E2E approach tends to consider local communities 
only as recipients of forecasts or potential victims of hazards. 
Recent modeling efforts, including those from ICIMOD, have made 
commendable attempts to better involve local actors and to study their 
local knowledge and responses to hydro-meteorological risk; some of 
these efforts were initiated by OFDA’s DRR programs in the region.

DRR AND THE HKH REGION

$�ÀUVW�LPSRUWDQW�REVHUYDWLRQ�LV�,&,02'·V�NH\�UROH�DV�D�UHJLRQDO�
FHQWHU�LQYROYHG�ZLWK�UHJLRQDO�ÁDVK�ÁRRG�LVVXHV��2)'$�KDV�VXSSRUWHG�
ÁDVK�ÁRRG�SURMHFWV�DW�,&,02'�IURP�WKH�HDUO\�����V��SURYLGLQJ��IRU�
example, catalyst funding to propel the AFN initiative forward from 
its earliest planning stages. Even though its direct funding of  the 
initiative ended, OFDA continued to serve as a “connector” for other 
donor groups that continued to support this long-term initiative. The 
following paragraphs focus on successes and limitations of  the AFN 
from 2001 to 2013.
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The AFN focused heavily on forecasting and WHFKQRORJLFDO�
LPSURYHPHQWV�IRU�IORRG�SUHGLFWLRQ��,W�ZDV�PDQDJHG�primarily by 
ICIMOD with additional technical support provided as needed by 
NOAA and USGS, over the course of its existence. This focus is 
consistent with the E2E approach to modeling that has been primary 
to ICIMOD’s organizational framing of its AFN activities. 7KH�
EHQHILW�RI�PDLQWDLQLQJ�VXFK�D�FRQVLVWHQW�IRFXV�PXVW�EH�H[SDQG��ed to 
enhance the value of the AFN to prepare the forecast system for 
eventual real-world operations. For example, the SRE rainfall 
prediction model is one of the main projects promoted through the 
AFN, yet to become operational. Aside from some observed im- 
provements with the addition into the model in 2008 of the impacts 
RI� FOLPDWH�FKDQJH�RQ�JODFLHU�DQG�VQRZ�PHOW��ZKLFK�FULWLFDOO\�LQÁXHQFH�
VWUHDPÁRZ�DQG�WKHUHIRUH�WKH�RFFXUUHQFH�RI�ÁDVK�ÁRRGV���SUREOHPV�
for SRE estimates persist such as the underestimation of rainfall, 
especially during the monsoon season. Such problems have continued�
VLQFH�WKH�65(·V�ÀUVW�DSSOLFDWLRQ�WHVWV�LQ�WKH�PLG�����V��6XFK�
inaccuracies continued in 2013 when the model was last tested over 
Nepal (Shrestha DQG�%DMUDFKDU\D 2013). These inaccuracies were 
reportedly accentuated in recent tests because of such issues as the 
time lags between the production and the dissemination of data 
generated by the model.

7R�LPSURYH�WKH�65(��LW�LV�QHFHVVDU\�WR�DFW�ÀUVW�RQ�LVVXHV�UHODWHG�WR�
the regional network to collect data for model input. Such issues had 
been anticipated at the outset of  the AFN in 2001 and acknowledged 
GLIÀFXOWLHV�LQ�GDWD�FROOHFWLRQ�WKDW�UHVXOWHG�IURP�UXJJHG�WHUUDLQ��IURP�
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the geopolitics characteristic of the HKH region and from a lack of 
capacities among NHMSs. As a result, these three constraints, among 
others, allowed for disparity to continue among ICIMOD member 
states in terms of infrastructure, information shared, and number of 
skilled staff. An additional constraint is that ground-level data from 
across the HKH region tended to be inconsistent and plagued by 
data gaps, even as remote data-collection and forecasting 
technologies continued to improve over the course of the project.

7KH�ÀUVW�LVVXH³UXJJHG�+.+�WHUUDLQ³UHVXOWV�LQ�LPSRUWDQW�GLIÀFXOWLHV�
WR�FROOHFW�UHOHYDQW�GDWD��GXH�WR�GLIÀFXOWLHV�HQFRXQWHUHG�WR�LQVWDOO�
rain gauges in hard-to-reach areas as well as a shortage of  adequate 
equipment at the few hydro-meteorological stations that were 
embedded in such areas.

7KH�VHFRQG�LVVXH³IRUHLJQ�SROLF\�DPRQJ�UHJLRQDO�VWDWHV³VLJQLÀFDQWO\�
slows down regional cooperation. Wide-ranging data exchange and 
sharing is not as yet widely practiced among HKH countries. For 
example, the apparent reluctance among national governments to 
openly share climatic and hydrological information inhibits the 
potential success of  the SRE and other programs under the AFN. In 
this situation, the example of  Nepal provides a wealth of  climatic and 
hydrological data on the Internet and is the exception to the rule. The 
general absence of  data sharing among ICIMOD’s member states can 
LQ�SDUW�EH�H[SODLQHG�E\�WKH�VSHFLÀF�JHRSROLWLFV�RI �WKH�+.+�UHJLRQ��
This is problematic in light of  the fact that the AFN was founded 
based on an agreement by regional states to collaborate and share 
LQIRUPDWLRQ�WR�PLWLJDWH�ÁRRG�ULVNV�LQ�WKHLU�FRXQWULHV�

These issues culminated in a situation in which member states 
would make differential contributions to the regional EWS, which 
IXUWKHU�OLPLWHG�DSSOLFDWLRQV�RI� WKH�65(�PRGHO�IRU�QDWLRQDO�IORRG�ULVN�
forcasting. Such applications require at minimum a reliable LQWHUQHW 
connection, a necessity that is sometimes unavailable in regions 
within some ICIMOD member states. National disparity affects each 
member state’s capacities to absorb and use rainfall estimate models. 
'LIIHUHQFHV�DOVR�DULVH�LQ�WKH�W\SH�RI�ÁRRGV�WKDW�DIIHFW�HDFK�VWDWH�LQ�
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WKH�UHJLRQ��ZLWK�VRPH�VHHLQJ�ÁRRGLQJ�FDXVHG�E\�H[WUHPH�PRQVRRQ�
UDLQIDOO��RWKHUV�VHHLQJ�ÁRRGLQJ�IURP�*/2)�HYHQWV�DQG�VWLOO�RWKHUV�
VHHLQJ�ÁRRGLQJ�IURP�UDSLG�VQRZPHOW�DV�D�UHVXOW�RI �JOREDO�RU�ORFDOL]HG�
warming. It must be remembered what models like the SRE are 
GHVLJQHG�IRU�LQ�WKH�ÀUVW�SODFH�DQG�WKH�OLPLWDWLRQV�LPSRVHG�E\�WKRVH�
designs. For example, the SRE is designed only for monsoon-affected 
river basins such as those found in Nepal, which means that the model 
PD\�QRW�EH�XVHIXO�IRU�VRPH�PHPEHU�VWDWHV�ZKHUH�ÁDVK�ÁRRGLQJ�LV�
usually a consequence of  rapid snowmelt (e.g. Afghanistan).

Regarding the third issue—forecasting capacities among NHMSs—
numerous capacity building workshops for staff of NHMSs were held 
through the duration of the AFN. Yet, as known, sustainable 
improvements in institutional FDSDFLW\�DUH�GLIILFXOW�WR�DFKLHYH��EHFDXVH�
WKH\�UHTXLUH�ORQJ�WHUP�investments and consistent training sessions for 
the staff. As of today, skilled staff remains a critical need for most of 
the natioNHMSs in their desire to increase their climate monitoring 
capacities. Sustaining personal skill enhancements ZHUH�GLIILFXOW�
GHVSLWH�2)'$·V�RQJRLQJ�VXSSRUW�IRU�WUDLQLQJ�VHVVLRQV��7KH�VKRUW�
OHQJKW�RI�2)'$
V�WUDLQLQJ sessions��LQ�DGGLWLRQ�WR the “brain drain” 
that commonly affects NHMSs in the region (and elsewhere in the 
developing world)� hampered sustainable capacity building training 
within such national institutions. 6HYHUDO�PHWHRURORJLVWV�LQWHUYLHZHG�
IRU�WKLV�UHYLHZ�VSHFLILFDOO\�requested more regularly and more in-depth 
training that might have resulted in sustained capacity building support 
for their institutions. The point is that the capacity building of staff 
requires longer-term investments that could be provided during and 
after the project. In addition, institutional capacity building is also 
needed when models like the SRE are eventually operationalized 
nationally. This is especially necessary in some of the “poorer” 
NHMSs. With regard to the loss of trained personnel, funding 
provisions could be used as incentives in an effort to retain staff at 
their home institutions once they have been trained.

RISK COMMUNICATION, PREPAREDNESS AND AWARENESS IN THE HKH REGION

At the opposite end from the E2E modeling and data collection of  
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WKH�ÁRRG�HDUO\�ZDUQLQJ�V\VWHP�WKDW�ZDV�SXW�LQ�SODFH�LQ�WKH�UHJLRQ�DUH�
risk communication, awareness and preparedness. These items need 
more attention and investment in time and resources than in the 
SDVW��0DQDJLQJ�ÁRRG�DQG�ÁDVK�ÁRRG�ULVNV�LV�DQ�DFWLYLW\�WKDW�UHTXLUHV�
improved communication between climate experts and civil society. 

Despite pilot activities led by local actors, such as Practical Action 
in Nepal, it seems that such communication and feedback between 
climate scientists and local communities remain a weak spot for DRR 
in the HKH, and is an issue not yet fully addressed let alone resolved 
within the AFN. Moreover, there is need to raise awareness among 
GHFLVLRQ�PDNHUV�DERXW�WKH�VLJQLÀFDQW�GLIIHUHQFH�EHWZHHQ�ÁRRGV�DQG�
ÁDVK�ÁRRG�ULVNV��PRVW�JRYHUQPHQWV�LQ�WKH�UHJLRQ�KDYH�QRW�\HW�GUDZQ�
XS�SODQV�IRU�ÁDVK�ÁRRG�PLWLJDWLRQ��ZKLFK�LV�LQFOXGHG�LQ�JHQHUDO�ÁRRG�
management protocols that are often only appropriate for riverine 
ÁRRGV��6KUHVWKD�DQG�%DMUDFKDU\D��������$OWKRXJK�WKH�$)1�RULJLQDO-
O\�IRFXVHG�RQ�ULYHULQH�ÁRRG��WKH�QHHG�WR�SURYLGH�EHWWHU�SUHGLFWLRQV��
LQIRUPDWLRQ�DQG�VXSSRUW�LQ�UHJDUG�ZLWK�IODVK�IORRG�VWHPV�IURP�WKHLU�
often disastrous consequences. For instance,�SDUWQHUVKLSV�Eetween 
scientists and policymakers could usefully alert the latter about the 

������ǣ����Ǥ�������������Ǥ���
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SDUWLFXODU�DVSHFWV�RI� IODVK�IORRGV��DQG�WR�SURGXFH�FOLPDWH�SURGXFWV�
WKDW�DUH�XVHG�LQ�VFLHQWLILF�UHVHDUFK�DQG�DUH�UHDGLO\�XVDEOH�IRU�GHFLVLRQ�
PDNLQJ�purposes.

To the sustainable success of  any such project the involvement of
local communities in AFN risk reduction activities is of  key impor-
WDQFH��5HFRJQLWLRQ�RI �ORFDO�SHRSOH�DV�NH\�DFWRUV�LQ�ÁDVK�ÁRRG�PLW-
igation has improved over the years and is illustrated in recent ICI-
MOD publications. To date, however, attempts at outreach towards 
local communities as “equal” stakeholders is crucial, to complement 
the technology-centered approach to DRR. Local knowledge about 
risk-related strategies and tactics should be valued. Such knowledge 
KDV�WKH�DGYDQWDJHV�RI �EHLQJ�ORFDOO\�DSSURSULDWH��ÁH[LEOH�DQG�FRVW�HI-
fective. A gradual acknowledgment of  this value seems to be on its 
way, as ICIMOD recently conducted several pilot activities at the local 
level, in partnership with NGOs and the communities. It now needs to 
translate this recognition beyond pilot studies into concrete measures 
and activities.

ILLUSTRATIVE LESSONS

� %HLQJ�D�FDWDO\VW�PXVW�EH�RQH�RI� WKH�NH\�UROHV�IRU�DQ�DLG�DJHQF\�
enabling it to provide an organization with critical initial support 
that may contribute to the future resilience and ownership of  DRR 
activities by the recipient organization.

ICIMOD is an important regional organization, and OFDA funding 
was a crucial catalyst early in the millennium to help the development 
RI� D�UHJLRQDO�IORRG�HDUO\�ZDUQLQJ�V\VWHP��7KRXJK�RWKHU�RUJDQL]DWLRQV�
now provide considerable support WR�ICIMOD’s continued efforts in�
this regard, OFDA’s early support for DRR could be viewed as the 
sine qua non for various future attempts at GHYHORSLQJ�HIIHFWLYH�
UHJLRQDO�IODVK�IORRG�ZDUQLQJ�V\VWHPV�

5DPLÀFDWLRQV��If  an aid agency seek only quick, visible 
outputs from its support for DRR activities (i.e. the number of  
workshops held or the number of  attendees at such workshops) 
instead of  pursuing long term, but less visible outcomes such 
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as the enhanced collective resilience of  communities or DRR 
LQVWLWXWLRQV��WKHQ�'55�HIIRUWV�OLQNHG�WR�D�VSHFLÀF�WLPH�OLPLWHG�
program will likely come to an end when that program ends.

� &OLPDWH�VFLHQFH�PXVW�EH�FRQWLQXHG�WR�EH�DGYDQFHG�WR�VXSSRUW
concrete applications to address regional and local needs.

7KH�$VLD�)ORRG�1HWZRUN·V�ÁRRG�PRGHOLQJ�DQG�IRUHFDVWLQJ�
WHFKQRORJLHV�DQG�WHFKQLTXHV�EHQHILWHG�VLJQLILFDQWO\�IURP�2)'$�
support: for instance, many test research SURMHFWV�were conducted to 
verify the 65(�LQ�GLIIHUHQW�UHJLRQV��+RZHYHU��JLYHQ�WKH�QDWXUH�RI�
IORRGLQJ�LQ�mountainous regions like the HKH, partners involved in 
the program H[SUHVVHG�WKHLU�GRXEWV�UHJDUGLQJ�WKH�65(·V�HIILFLHQF\�
IRU�IORRG�forecasting, and raised issues of time lag in receiving 
relevant data for modeling. 

5LVNV�UHODWHG�WR�ÁRRGV�DQG�ÁDVK�ÁRRGLQJ��DV�KLJK�DV�WKH\�PD\�EH�
today, are expected to increase in future decades. Thus, technological 
improvements will continue to be increasingly necessary, to ensure 
reliable and credible real-world applications of  the SRE model or, 
PRUH�OLNHO\��RI �D�QHZ�PRGHO�WKDW�UHÁHFWV�ORFDO�UHDOLW\�DQG�QHHGV�LQ�
UHJDUGV�ZLWK�ÁRRG�IRUHFDVW��,PSURYHPHQWV��KRZHYHU��PXVW�EH�VKDUHG�
through training with partners so that local scientists can improve the 
capacity to make credible risk predictions at their level; according to 
interviews, it seems that, so far, the AFN has not been able to enhance 
internal capacities among NHMSs, for reasons noted earlier. Such an 
outcome would be a positive step towards national ownership of  risk 
reduction activities if  or when donor support comes to an end.

5DPLÀFDWLRQV��If t echnological improvements are not tailored 
to serve society by providing real-world application tools for 
local level operationalization, disaster risk will likely continue to 
increase in the coming years, regardless of how great the fore- 
casting science improve.



86

Regional collaboration takes place in the HKH region but the region 
also faces geopolitical problems. Some seem intractable as several 
neighboring countries are involved in a range of  political disputes. As 
a result, trust is generally a victim, which in turn means that nations 
are reluctant to share their hydro-meteorological information. Such 
VKDULQJ�ZRXOG�OLNHO\�OHDG�WR�LQFUHDVLQJO\�HIIHFWLYH�DQG�HIÀFLHQW�UH��
VSRQVHV�WR�ÁDVK�ÁRRG�ZDUQLQJV�

5DPLILFDWLRQV��A lack of trust in the HKH region�LV likely 
leadLQJ to increased hydro-meteorological risks, especially for 
vulnerable FRPPXQLWLHV�ORFDWHG�LQ�WKRVH�FRXQWULHV��H�J��IORRG�
SURQH�DUHDV�LQ�India and Bangladesh in June 2013).

� 7KH�FDSDFLW\�WR�FROOHFW�GDWD��PRQLWRU�IRUHFDVWV��DQG�DEVRUE�DQG�DSSO\
new technologies and techniques are very different among HKH 
FRXQWULHV��'LVSDULWLHV�PXVW�EH�DGGUHVVHG�WR�UHGXFH�ELDV�LQ�'55�ÁRRG�
DQG�ÁDVK�ÁRRG�LQLWLDWLYHV�

Disparities exist between countries in the Greater South Asian Region 
with and having a different level of  absorptive as well as adaptive 
capacity. Humanitarian assistance can level the development playing 
ÀHOG�E\�DVVLVWLQJ�WKRVH�FRXQWULHV�PRVW�LQ�QHHG�RI �'55�VXSSRUW�IRU�
capacity building.

5DPLÀFDWLRQV� Such disparities must be addressed at the 
beginning of a regional program. Otherwise the program will 
OLNHO\�EHQHÀW�VRPH�RI�WKH�UHODWLYHO\�PRUH�GHYHORSHG�VWDWHV³
such as Nepal in this region—but not others (i.e. Afghanistan). 
7KHUH�LV�D�ULVN�WKH�ODWWHU�ZLOO�VHH�OLWWOH�EHQHÀW�IURP�LQFUHDVHG�ULVN�
prediction capacities. Disparities may increase the reluctance of 
better off countries to form collaborationV, reinforced by a lack 
of trust between states is already high.

� 6XVWDLQDEOH�FDSDFLW\�EXLOGLQJ�QHHGV�UHSHDWHG�LQYHVWPHQWV�LQ�VWDII �DQG
resources until a favorable tipping point has been reached, if  the 

5HJLRQDO�FROODERUDWLRQ�EHWZHHQ�VWDWHV�WKDW�IDFH�VLPLODU�K\GUR��
meteorological risks are necessary, if better risk predictions and 
effective (:6 are to be shared.  



87

likelihood is to increase of ownership of future regional DRR 
initiatives.

Although ”capacity building” is emphasized everywhere these days, 
it is seldom explicitly presented as a continual task that must include 
ongoing upgrades to the skills of those who had been previously 
trained in DRR. In the HKH region, capacity building activities have 
generally been implemented through short-term, unlinked training 
sessionV. This creates a circumstance in which staff, once trained, 
might seek higher paying positions elsewhere. Effective training of 
trainers, including volunteers, requires investments over a longer-term 
and multiple sessions enabling those trained to train others. Doing 
VR�FDQ�KHOS�WUDQVIRUP��IRU�H[DPSOH��D�QDWLRQDO�ÁRRG�UHODWHG�SURMHFW�
from what may only have been a limited partnership to an ongoing 
commitment grounded in ownership.

5DPLILFDWLRQV��Without identifying ways to sustain 
investments in capacity building for the staff, activities will 
likely end when donor funding ends. Moreover, local staff or 
institutions may not be in a position to absorb and use new 
technologies or techniques that are developed during a project: 
IRU�LQVWDQFH��LQWHUYLHZV�UHYHDOHG�GLIÀFXOWLHV��DPRQJ�1+06V·�
staff, to understand and apply forecasting techniques at the 
national level, after having participated in a workshop. 

� /RFDO�NQRZOHGJH�DERXW�K\GUR�PHWHRURORJLFDO�ULVN�DQG�LWV
management must be studied and included into DRR measures in the 
HKH.

$UJXDEO\��D�QDUURZ�IRFXV�PDLQO\�RQ�WKH�VFLHQWLÀF�DVSHFWV�RI�'55�
and of CCA can overshadow addressing the contemporary needs 
of local communities. Yet, within those communities, there is a 
wealth of knowledge about existing hazards and of local response 
mechanisms that are triggered in times of disaster. Local level inputs 
into future DRR and CCA planning heightens the potential for 
community ownership of projects. Local communities have long 
coped with variable� changing and extreme climate, and can be of 
considerable value to planners for the short- as well as the longer-term�
GHYHORSPHQW� 
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5DPLÀFDWLRQV��Without necessary interactions (a two-way
GLDORJ��EHWZHHQ�ORFDO�SRSXODWLRQV�DQG�VFLHQWLÀF�H[SHUWV��WUXVW�
LVVXHV�ZLOO�EH�D�VLJQLÀFDQW�OLPLWDWLRQ�

� &RPPXQLFDWLRQ�JDSV�LQ�FOLPDWH�LQIRUPDWLRQ�LQFOXGLQJ�HDUO\�ZDUQLQJV
UHPDLQV�VLJQLILFDQW��*DSV�QHHG�WR�EH�LGHQWLILHG�DQG�DGGUHVVHG�IRU�
VFLHQWLILF�LPSURYHPHQWV�LQ�SUHGLFWLRQ�WR�EH�XVHIXO�WR�VRFLHW\�DQG�
especially to those individuals who live in isolated at-risk communities.

Communication and cooperation are vital components of a 
successful DRR program, especially in regards to an effective (:6. 
Clear and reliable communication must also exist between the 
VFLHQWLILF�FRPPXQLW\�DQG�SROLF\PDNHUV�DW�WKH�ORFDO�OHYHO�IRU�GHFLVLRQ�
PDNLQJ��Warnings must be based on the best available science, must 
be timely and must be understandable to the general population.

5DPLÀFDWLRQV��Without establishing communication channels 
that allow for timely, reliable information that is presented in 
D�XVHU�IULHQGO\�IRUP��WKH�VFLHQWLÀF�FRPPXQLW\�UXQV�WKH�ULVN�
of  producing predictions (and other products) that are of  
considerable interest from an experimental research standpoint 
but that are of  marginal use in real-world applications.

� &OLPDWH�&KDQJH�$GDSWDWLRQ�DQG�'LVDVWHU�5LVN�5HGXFWLRQ�PXVW�ZRUN
in partnership, and with a wider focus that includes development 
issues in order to face current and future climate regimes as well as 
pressing socio-economic challenges. Doing so is necessary to improve 
the resilience of  at-risk populations.

A shared focus on climate, water and weather variability from season 
to season and year to year by the DRR and the CCA communities 
would help to bridge their activities in regards to local communities.
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CASE SURVEY: CENTRAL AMERICA AND THE CARIBBEAN
THE PROJECTS

USAID/OFDA has supported various programs in /DWLQ�$PHULFD�
DQG�WKH�&DULEEHDQ��the LAC region� in order to reduce risk by 
enhancing institutional and community capacities to respond to and 
mitigate the effects of disasters, to strengthen the resilience of 
vulnerable communities and to reduce exposure to hazards 
(USAID/OFDA 2012). Among the different projects LPSOHPHQWHG��
WZR�VSHFLILFDOO\�IXQGHG�E\�2)'$�DUH�UHYLHZHG�DV�FDVH�study in thLV 
report.

(1) The Central America Flash Floods Guidance (CAFFG) was 
ODXQFKHG�LQ������WR�LPSURYH�IODVK�IORRG�IRUHFDVWLQJ�LQ�&HQWUDO�
America. This project, focused on technology improvements, aimHG 
at identifying, assessing and monitoring disaster risks and at 
enhancing the Early Warning System (EWS). In this purpose, a 
concept for the implementation of WKH�CAFFG was developed that 
could be used as a diagnostic tool by National Meteorological and 
Hydrologic Services (NMHSs) in the region. The program underwent 
several evaluations and upgrades since its onset and was recently (in 
2013) included into D�IODVK�IORRG�JOREDO�LQLWLDWLYH�WKDW�KDV�EHHQ�
GHYHORSHG�LQ�SDUWQHUVKLS�with the World Meteorological Organization 
(WMO). The CAFFG 

+XUULFDQH�0LWFK���2FWREHU������PDNLQJ�ODQGIDOO�LQ�&HQWUDO�$PHULFD
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 basically met its goals at the completion of  the project.

(2) A process for Natural Hazard Impact Assessment – Environmental 
Impact Assessment (NHIA-EIA) was launched in 2008 in the 
Caribbean and Small Islands in order to increase the resilience of 
development activities and projects. OFDA, in partnership with WKH 
Pan-$PHULFDQ�+HDOWK�2UJDQL]DWLRQ��KDV�SURYLGHG�ILQDQFLDO�VXSSRUW�WR�
WKLV�initiative necessary for the Caribbean Small Islands, highly 
exposed to H[WUHPH�FOLPDWLF�HYHQWV�OLNH�IORRGV�DQG�KXUULFDQHV��7KH�
1+,$�(,$�promotes the introduction of hydro-meteorological 
hazards in project design in order to potentially limit or reduce 
vulnerability to natural hazards. For this purpose a sourcebook was 
developed. It compiles mechanisms for assessing, within EIA, 
potential interactions between a proposed project and natural hazards. 
The sourcebook presents a generic approach to the NHIA-EIA 
process that can be adapted to existing EIA processes at national and 
regional levels. Furthermore, it addresses all natural hazards, including 
those associated with climate change.

CONTEXT AND PROBLEMS

Central America �&$��and the Caribbean regions have been a center 
of innovative DRR activities around the world for many years now. 
They also form one of the most disaster-prone areas, due to unique 
geological characteristics combined with a subtropical location. These 
features predispose this region to a large number of natural hydro-
meteorological and geological hazards, LQFOXGLQJ�KXUULFDQHV��
HDUWKTXDNHV��IORRGV��IODVK�IORRGV��GURXJKWV��landslides and volcanic 
eruptions (USAID 2012a). Such hazards could be exacerbated by 
projected climate changes in the region.

In Central AmeriFD, disasters have continually increased over the past 
three decades. In 32 years (from 1970 to 2002) the region lost DQ�
DQQXDO�DYHUDJH�RI�PRUH�WKDQ������PLOOLRQ�GXH�WR�QDWXUDO�KD]DUGV��
0RUHRYHU��ZLWK�WKH�LQFUHDVHG�IUHTXHQF\�RI�IORRG�HYHQWV��WKH�QXPEHU�
RI�IDWDOLWLHV�IURP�IORRGV�KDV�DOVR�LQFUHDVHG�VKDUSO\��&RQVHTXHQWO\��
delays are now increasingly observed in the process of economic and 
social development (CEPREDENAC 2009). For instance, Hurricane 
0LWFK��LQ�������FDXVHG�FDWDVWURSKLF�IORRGV�DQG�HVWLPDWHG�ORVVHV�ZHUH�
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HTXLYDOHQW�WR�����RI� UHJLRQDO�*'3��7KLV�HYHQW�KLJKOLJKWHG�&HQWUDO�
America’s increasing vulnerability to the occurrence of natural 
hazards. Likewise, inappropriate land use and human settlements in 
hazard-prone areas such as along riverbanks, coastlines and wetlands, 
combined with poor infrastructure and social services, further 
increase risks. Risk areas often constitute places of high concentration 
for vulnerable social groups with poor economic capacity and low 
resilience.

Access to technologies for better warning and to reduce vulnerability 
to natural hazards is critically needed in Central America and the 
Caribbean Islands. Though such technologies have grown more 
and more effective and available in recent years, access remains 
GLIÀFXOW�EHFDXVH�RI�KXPDQ�DQG�ÀQDQFLDO�UHVRXUFH�OLPLWDWLRQV��+HQFH��
implementing effective warning systems in the region remains 
critically QHHGHG�DV�WKH\��(:6��SURYLGH�D�VLJQLILFDQW�WRRO�IRU�
SURGXFLQJ�warnings in a timely manner.

DRR IN CA AND THE CARIBBEAN TODAY

With the support that OFDA provided to the CAFFG, collaboration 
between NHMSs in Central America was enhanced. Moreover, strong 
technological transfers from American institutions to low-income 
countries in the CA region were made possible. As of  today, the 
CAFFG system is (partly) operational in the NHMSs of  the seven 
countries in the Central America region. It can be used as a tool for 

,QIUDVWUXFWXUH�DV�YLFWLP���
6RXUFH�ZZZ�DOOYRLFHV�FRP

5HOLHI�DUULYHV���6RXUFH��ZZZ�XQ�RUJ
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early warning purposes to analyze weather-related events that can lead 
WR�ÁDVK�ÁRRGV��VWULFWO\�GHÀQHG�DV�ÁRRGV�WKDW�FDQ�GHYHORS�LQ�VL[�KRXUV�
or less as a result of  heavy rainfall induced by hurricanes or other 
tropical storms.

Nonetheless, uses of such products have been irregular and 
differential at national levels, with Costa Rica operating CAFFG 
close to its full potential. El Salvador has been established since 
2011 as a second regional center in Central America. It has been in 
an experimental phase and, according to NOAA has since become 
operational. On the one hand, despite promising results from the 
system, constant reviews, validation tests and upgrades remain�
necessary to avoid false alarm rates or problems in obtaining�adequate 
climatological data. On the other hand, disparities persist as a result 
of differences in the structures and levels of technical development 
among regional NMHSs and in their relations to disaster prevention 
DJHQFLHV��6XFK�GLVSDULWLHV�FRXOG�OHDG�WR�VLJQLÀFDQW�ELDVHV�LQ�DFKLHYLQJ�
adequate regional integration. Hence, additional work is required to 
develop CAFFG to its full potential and for it to have a discernible 
impact on risk reduction policies through the improvement of (:6.

Training wDV provided through OFDA’s funding for the technical staff 
from the NHMSs in the CA region. However, existing disparities 
among regional states in this region also indicate a need for longer-
WHUP�LQYHVWPHQW�LQ�VWDII� WUDLQLQJ�DV�ZHOO�DV�IRU�JDS�LGHQWLILFDWLRQ�DW�
the national level, within nations that are part of  a wider regional 
program. There is also a critical need for longer-term investment in 
capacity building. Moreover, training sessions should not only concern 
the staff  from the NHMS but also stakeholders and policymakers.

Raising awareness about the real potential of EWS LV�LPSRUWDQW�in 
order to avoid false expectations, to promote good interpretations 
and to ensure strong institutional support in these social sectors. 
Missing partnerships with local and regional disaster agencies should 
also be addressed, possibl\ through collaborations and joint training 
programs. In other words, climate scientists should work more closely 
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with policymakers and existing institutions in order for the end-to-end 
JOREDO�ÁDVK�ÁRRG�ZDUQLQJ�V\VWHP�WR�EH�HIÀFLHQW�

Finally, partnerships and collaboration between the NHMSs and 
other groups of society are still required. Appropriate means for 
communicating to individuals in local areas who will actually use the 
ZDUQLQJV�VXEVHTXHQWO\�LVVXHG�E\�10+6V�ZHUH�LGHQWLÀHG�DV�LPSRUWDQW�
issues yet to be addressed. Communication with them and their 
involvement in the program are crucial, if timely steps in emergency 
management are to be taken. Reliable warnings for communities 
depend on strong and fast communication QHWZRUNV�that are focused 
RQ�WKH�ORFDO�OHYHO��7KLV�SRLQW�FRQVWLWXWHV�DQ�LPSRUWDQW�GLIILFXOW\�WKDW�
needs to be overcome in the Central American region, where end 
XVHUV�RI� IRUHFDVW�SURGXFWV�DQG�ZDUQLQJV�DUH�VWLOO�RIWHQ�LQVXIILFLHQWO\�
linked to what is too often still an end-to-end (E2E) and not an end-
to-end-to-end (E2E2E) early warning chain.

Thus, the CAFFG is an important and, so far, successful program
to all partners. Yet, to fully achieve its ultimate goal�ZKDW�LV�QHFHVVDU\ 
an expansion of focus RQ�and support IRU the technical part of the 
EWS chain (the detection, monitoring and prediction of hydro-
meteorological hazards) to encompass to a greater degree awareness 
raising, education DQG�´FRPPRGLILFDWLRQµ�RI�(:6�RXWSXWV�ZLWK�DOO�
VWDNHKROGHUV. Such a shift in focus will enhance levels of response and 
public awareness and, ultimately, community resilience. These socio-
economic (non-technical) issues are sometimes overshadowed in a 
project��WKH\ have to be adequately addressed as an integral 
component of an EWS. Understandably a primary goal is to 
strengthen the capabilities of NMHSs, but for EWS the societal 
aspects must be addressed, especially how best to communicate 
interactively with civil society. They offer opportunities of actions and 
interventions for DRR agencies such as OFDA to save lives, 
livelihoods and property.

3UREOHPV�ZHUH�DOVR�LGHQWLILHG�LQ�WKH�DSSOLFDWLRQ�RI� WKH�1DWXUDO�+D]DUG�
Impact Assessment–Environmental Impact Assessment (NHIA-EIA) 
process in Caribbean Small Islands. To the contrary of the CAFFG 
this initiative does not focus on technology transfer but on improving  
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the resilience of  development programs by integrating disaster risks 
and climate change impacts into project designs. This program, 
therefore, is full of  promises to enhance the resilience of  projects, 
though it is not quite operational yet.

Uncertainties that remain in climate variables hamper the potential 
application of the NHIA-EIA. They are related to the lack of 
historical climatic data to assess particular risks linked to climate 
change. Uncertainties generate fears of potentially unnecessary 
investments in project design. This, consequently, plays against the 
process’V potential application. However, this project is quite young 
and such issues could be addressed through DRR activities that 
promote capacity building. For instance, skills of those working in 
such assessments could be enhanced through training sessions on 
climate change issues designed for the scientists.

Yet, climate scientists are not the only one in need of capacity 
building. A crucial component of DRR activities is at risk to be 
neglected. The review revealed that strong political and institutional 
commitments towards the incorporation of Natural Hazard Impact 
Assessment within development processes remain missing. On this 
matter, raising awareness among policymakers and stakeholder of 
WKH�EHQHILWV�WR�XVH�WKLV�WRRO�WR�DGGUHVV�GLVDVWHU�ULVNV�DQG�VWUHQJWKHQ�
the resilience of development projectV would be of great 
importance. In addition, scientists should give consideration to local 
experience that could be relevant for any climate risk assessment, 
and for identifying relevant indicators and adaptation options. This 
points to WKH�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�GHYHORSPHQW�DQG�
VRFLHWDO�LVVXHV��and natural hazards, a relationship that should not be 
forgotten: environmental and social impacts cannot be DGGUHVVHG 
separately.

LESSONS

&HQWUDO�$PHULFDQ�&$))*�,OOXVWUDWLYH�/HVVRQV

� OFDA has played an important catalytic role in the region for
modeling and data collecting. 
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5DPLÀFDWLRQV�� The absence of  support from OFDA to the 
&$))*�DFWLYLWLHV�ZRXOG�KDYH�PDGH�LW�H[WUHPHO\�GLIÀFXOW�WR�
establish concerted action between donors and recipients to 
carry out the needed transfer of  resources and technology.

� The CAFFG system fosters the integration of  meteorology
and hydrology in real time and, therefore, can serve as a catalyst in 
WKH�LPSURYHPHQW�RI �ÁRRG�ZDUQLQJ�SURWRFROV�LQ�WKH�UHJLRQ�ZLWK�D�
commensurate improvement in DRR policies.

5DPLÀFDWLRQV���The lack of  a system such as CAFFG would 
hinder if  not prevent the development of  effective proactive 
PHDVXUHV�LQ�WKH�ÁRRG�ZDUQLQJ�SURWRFROV�LQ�WKH�UHJLRQ�ZLWK�D�
higher cost in more damages and human casualties.

� Efforts must continue to be adequately supported to improve
science to improve the &$FFG model, understand, forecast and 
warn DW�ULVN�SRSXODWLRQV�DERXW�IODVK�IORRG�SUHSDUHGQHVV��SUHYHQWLRQ�
DQG�mitigation. This is best done by enhancing the development of 
all elements of a holistic EWS from data trans-boundary collection 
and sharing of hydro-meteorological data to effective education, 
training and timely warning dissemination to local. communities. 
Efforts must focus on all parts of the EWS chain, societal as well as 
technological. With regard to science of the models and of 
forecasting and EWS, they must be constantly improved and 
regularly reviewed. 

5DPLILFDWLRQV� To fail to improve the science behind the 
model-based &$FFG will likely lead to a rapid degrading of 
the quality of predictions with a consequent loss of 
reliability. This would negatively impact all the EWS chain.   

� The end user is a vital link in an effective EWS, in that collectively
they can provide feedback to the forecasters. In addition they have 
been coping with a changing climate for the past several decades and 
can provide insights into changes that have occurred at the local level 
as a result of  climate as well as other environmental changes. They 
have survived the impacts of  such changes and can provide feedback 
to modelers and forecasters about the performance and accuracy 
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of  the parameters used in their model-based forecasts of  hydro-
meteorological events.

5DPLÀFDWLRQV� The lack of appropriate feedback would 
become all the effort  in a “blind alley”. The true value of the 
effort would not be properly evaluated, eventually leading to 
a high risk of investing huge�efforts and money with very low 
use of the climate products such as forecasts.

� &$))*�PXVW�VHHN�WR�EHQHÀW�IURP�WKH�EHWWHU�XQGHUVWDQGLQJ�RI
the application of &$FFG for early warnings, of local conditions 
and how best to work closely with local and regional disaster 
managers. Bridging with local communities will convert a top down 
approach to EW6 into a closed system in which a feedback loop is 
provided from the at-risk users to the modelers and forecasters. 

� The transfer of  technology in CAFFG is based on a closed system
with regard to modeling. This means that the NMHSs are not allowed 
WR�PRGLI\�WKH�PRGHOV�WR�ÀW�QDWLRQDO�UHDOLWLHV�DQG�QHHGV��$OWKRXJK�WKLV�
feature has to do with policies of  intellectual property protection, a 
coordinated effort should be established to remove this barrier. 

5DPL LFDWLRQV��0RGHOLQJ�HIIRUWV�DQG�ILQH�WXQLQJ�DUH�UDSLGO\�
evolving and improving worldwide, and some of the NMHSs 
already have their own programs, which run parallel to the use 
of CAFFG. If there were not a way to share results nor to 
be able to introduce the national improvements in modelling 
into CAFFG, this system would become dated and therefore 
obsolete. 

� During the development of  CAFFG, training was necessarily
focused on the technical staff of the NMHSs. While some efforts 
KDYH�IRFXVHG�RQ�RXWUHDFK�WR�XVHUV��WKRVH�HIIRUWV�PXVW�EH�LQWHQVLILHG�
involving the public in general, at risk communities or groups and 
policy makers (e.g., stakeholders).

� Despite the relatively high degree of  regional integration in Central
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America, there remains a high level of disparity among and within 
countries of the region. The adverse impacts of the disparities on 
the effectiveness of the regional EWS in terms of technological and 
VFLHQWLILF�FDSDELOLWLHV��OHYHOV�RI� GHYHORSPHQW��FXOWXUDO�DQG�SROLWLFDO�
GLYHUVLW\�QHHG�WR�EH�LGHQWLILHG�DQG�UHGXFHG�

5DPLILFDWLRQV��If pathways to a more effective integration are 
QRW�SURPRWHG��WKH�DSSOLFDWLRQ�RI� SURMHFW�ILQGLQJV�ZRXOG�EH�OHVV�
possible in those areas with less infrastructure� paradoxically 
those Dreas are the most vulnerable and needy for assistance.  
Moreover, if follow-ups of CAFFG products are not conducted 
taking into account the poorest countries, their usefulness at the 
local level might remain of marginal value. 

� The region’s unique features of  stable political systems, relatively
strong regional cooperation, high level of  cultural integration creates a 
social environment that has enabled OFDA to succeed in developing 
and implementing several important DRR-related activities in the 
region. Now, climate change preparedness must become a challenging 
uncertainty for decision makers. 

� The science of  the models, forecasting and EWS must be
constantly improved and regularly reviewed. However, national 
budgets are constrained to different degrees in different countries 
in the region and support for the transfer of  new technology from 
the international community will likely be required in regional efforts 
to cope with the hydro-meteorological extremes related to climate 
change.

5DPLÀFDWLRQV�� If  improvement in technology and the 
updating of  the science are not continued, the value of  the 
forecasts will decline and the risks to hydrometeorological 
hazards will surely increase. 

� &RQVLGHUDEOH�VFLHQWLÀF�H[SHUWLVH�DQG�H[SHULHQFH�ZLWK�K\GUR�
meteorological extremes exists within the region. Yet, with regard to 
CAFFG it appears that most reports and much training is done in 
English in a region where Spanish is the main language. 
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5DPLÀFDWLRQV� Training activities must increasingly focus on 
the language of the trainees. To greatly improve the value 
and retention of information of the trainees� Spanish-
speaking scientists and experts should be increasingly relied 
upon to carry out the training exercised related to the 
modeling and the forecasting and dissemination of warnings. 
That would be true capacity building focused on the science 
and not just on VFLHQWLILF�FRQFHSWV�H[SODLQHG�LQ�(QJOLVK�

� SWOC7 constraints highlight areas that require attention� some of
which are as follows: the absence of  the optimal hydro-meteorological 
observation network in the region, lack of  giving a high priority 
to education and training on DRR, let alone DRR in the face of  a 
FKDQJLQJ�FOLPDWH��KLJK�OHYHOV�RI �SRYHUW\�LQ�YXOQHUDEOH��ÁRRG�SURQH�
areas, corruption and a lack of  trained personnel focused on DRR.

5DPLILFDWLRQV� SWOC7 reviews of a project in fact 
highlight WKH�QHHGV�WKDW�KDYH�EHHQ�LGHQWLILHG�E\�WKRVH�FORVHO\�
LQYROYHG�in DRR and in CCA activities as well as in 
modeling hydro-meteorological variations, changes and 
trends. Serious consideration must be given to SWOC7 
assessments.
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CASE SURVEY: RANET
CONTEXT AND PROBLEMS

Technology propels the science of  meteorology forward and becomes 
the basis for operational services. The domain of  Information 
and Communications Technologies (ICTs) or more generally 
communications technology, however, is quite broad. It can involve 
core infrastructure for data exchange, dissemination platforms, routine 
IT management, software development, protocol and standards 
GHYHORSPHQW��DQG�RI �FRXUVH��WKH�VSHFLÀF�WHFKQRORJ\�FDQ�UDQJH�IURP�
radio to satellite to internet to telephony. Moreover, technology is 
rapidly evolving. Systems and skills provided today can be easily 
irrelevant in just a few years. The domain is always changing.

$OO�WKH�PRUH�FKDOOHQJLQJ�WR�WKH�FRPPXQLW\�LV�WKDW�WKHUH�DUH�VLJQLÀFDQW�
regional differences in how the public can and does interact in the 
‘information age’, which may not directly affect operational services, 
but certainly affect how the public receive and access the information 
produced by national services. The world of social media, mobile 
devices, and the like are challenging the community in still new 
ZD\V��:KLOH�FHUWDLQO\�WKH�QHZ�WHFKQRORJLHV��RU�PRUH�VSHFLÀFDOO\�
implementations of technologies, offer advantages, these do not come 
without a disruptive price to operations and policy on public 
provision�RI�ZHDWKHU�VHUYLFHV� 
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Quite simply at the core of regional and national meteorological, 
hydrological, and climate services are communications and computing 
technologies. Capacity development of these entities necessitates 
development of ICT capacity in support of operations, as well �DV�
public dissemination and outreach.

THE PROJECT

RANET is an initiative of national meteorological services to improve 
rural and remote community access to basic forecasts, observations, 
and warning information. Initial and continuing funding of the 
SURJUDP�LV�SURYLGHG�E\�WKH�86$,'�2IÀFH�RI�)RUHLJQ�'LVDVWHU�
Assistance (OFDA) through an interagency agreement with the U.S. 
NOAA National Weather Service (NWS) International Activities 
2IILFH��,$2���KRZHYHU�SDUWLFLSDQW�FRXQWULHV�DQG�RWKHU�GRQRU�
FRXQWULHV�KDYH�DQG�FRQWLQXH�WR�SURYLGH�IXQGLQJ�DV�ZHOO�DV�VLJQLILFDQW�
VXSSRUW�LQ�kind resources.

The RANET program grew out of  the Regional Climate Outlook 
Forum (RCOF) of  Africa, where participants noted that the full 
potential of  seasonal forecasts could not be realized, unless there was 
an effort, parallel to the RCOF, attempting to improve information 
access of  the rural poor. As a result the program’s approach to the 
challenge of  communication is largely infrastructure based; focused 
on examining how to best move information from urban centers 
of  production to remote areas with typically limited information 
access due to remoteness, a lack of  resources, or both. Since its 
initial work in Africa, the program has undertaken projects in various 
SDUWV�RI �WKH�$PHULFDV��$VLD��DQG�3DFLÀF�WR�SURYLGH�WUDLQLQJ��HVWDEOLVK�
pilot demonstrations, or build out various systems from HF radio, 
to mobile phone, community radio; of  course web based systems, 
satellite broadcasts, and even satellite telephony.

While the initial mission of  RANET was to address rural and 
remote community access to information, the program does work 
RQ�LPSURYLQJ�FRPPXQLFDWLRQ�FDSDFLWLHV�WKDW�EHQHÀW�WKH�RSHUDWLRQ�
of  meteorological services. Often this is done out of  necessity, as an 
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NMHS cannot attempt to support rural and remote communities, if  
it cannot reliably access information it needs to generate a product 
for the public. Additionally, regional warning centers for cyclones 
and tsunamis often provide the base information that is further 
contextualized for sub-national dissemination.

Despite a technology and infrastructure focus, the program 
traditionally values, and often relies on, efforts that address the social 
science aspects of  communication which stress use, understanding, 
and application of  information products into existing decision 
making processes. Often national services suppose forecasts are the 
most valuable information they can provide. Yet, not only is there 
a structural challenge of  getting information to a remote, mobile 
individual, but there is also the necessity of  engaging users to really 
understand information needs and to provide them with valuable 
climate observations. Moving information from point A to point B is 
not enough.

Similarly, RANET has often found that public warning and alert are 
anathema to many developing countries. Such concepts of warning 
are very Western notions that may not have the same sense of urgen-
cy in developing countries IRU�VXFK�UHDVRQV�DV�WKH�IROORZLQJ: more 
critical demands and needs (e.g.�chronic hunger, disease); unclear 
national regulatory frameworks or ill-GHILQHG�DXWKRULWLHV�DQG�
UHVSRQVLELOLWLHV�IRU�ZDUQLQJ��D�ODFN�RI��UHVSHFW�for national or 
provincial governments, which typically host warning authorities; or 
simply that slow onset �FUHHSLQJ��KD]DUGV�FDQ�EHFRPH�D�GLVDVWHU�LQ�WKH�
ORQJ�WHUP�WKRXJK�OLNHO\�UHPDLQ�RI�OLWWOH�FRQFHUQ�GXULQJ�LWV�FUHHSLQJ��
DFFXPXODWLQJ�SKDVHV�RU WKDW�complex hazards are often PRUH�GLIILFXOW�
WR�DGGUHVV�WKDQ�TXLFN�RQVHW�RQHV�VXFK�DV�IORRGV��WVXQDPL��RU�HYHQ�
YLROHQW�VWRUPV�

At its core, RANET is a small technology transfer program. Only in 
specialized cases, such as management of satellite broadcast capacity, 
does it operate entire systems. RANET began its activities, as the 
development community initially began addressing the ‘digital divide’ 
mid-to-late 1990s. Since�WKHQ, the development and humanitarian 
community’s larger concern about information access, and later 
knowledge management, has undergone several foci; access for the 
sake of access, creation of � information communities, and later 
development of specialized applications. In each phase, 5$1(7
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KDV�participated and learned from its own success and failure. One of 
the program’s advantages today is its longevity. The program has 
spanned various changes in policy, approach, and fads and, in recent 
years, has been able to utilize lessons from earlier attempts at 
technology transfer, and in ICT for development, to direct how it 
proceeds.

MAIN LESSONS

� &DSDFLW\�GHYHORSPHQW�LQ�FRPPXQLFDWLRQV��DQG�LQGHHG�PRVW
NMHS functions, is in essence a technology transfer initiative. 
RANET approaches, which emphasize user driven perspective, 
small investments, and a high degree of  decentralization, allow 
the project to explore solutions and identify NMHSs ready 
for assistance, at relatively low cost. In short, it promotes 
community driven innovation that is evolutionary in nature. 
While capacity development in this approach is slow, it often 
LV�OHVV�GLVUXSWLYH�WR�RSHUDWLRQV��FXUUHQW�SROLF\��DQG�ÀGXFLDU\�
capacity;

� &DSDFLW\�GHYHORSPHQW�RI �10+6��DQG�VSHFLÀFDOO\�WKH�VHUYLFHV
provided to the public, often assumes that improvements in the 
SURGXFWV��VXFK�DV�IRUHFDVWV��ZLOO�EHQHÀW�XVHUV��8VHUV�PXVW�EH�
engaged to determine if  information provided is actionable and 
understandable;

� /D\�XVHUV�RI �PHWHRURORJLFDO�LQIRUPDWLRQ�DUH�LQQRYDWLYH�DQG
often informally incorporate information into their decisions. 
Community dialog is critical, but the ability to conduct research 
and speak with many communities is impossible with particular 
funds. Relying on remote training material is necessary for scale;

� %URDGFDVW�FRPPXQLFDWLRQV�DUH�VWLOO�FULWLFDOO\�LPSRUWDQW�DV
telephony and point to point are comparatively expensive for 
national operations;

� 5HJDUGOHVV�RI �UHDVRQ��LW�VHHPV�WKDW�ZKLOH�WKH�PHWHRURORJLFDO
community emphasizes visually intensive products, the rest 
of  the world is moving towards short message platforms. The 
public adoption of  short messages may be forced by form 
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factor, such as a mobile phone, or it may result from 
organically developed norms on social media platforms as 
Facebook or Twitter. Even when images are utilized, often it is 
iconography that quickly imparts a short message and does not 
contain detailed information;

� $Q\�PRYH�WR�VKRUW�IRUP�PDWHULDO�ZLOO�UHTXLUH�LQFUHDVH�SXEOLF
outreach and education on meaning of  messages, jargon, and 
how to access further details; and

� 0XOWLSXUSRVH�V\VWHPV��ZKLOH�KDUG�WR�FRRUGLQDWH�DQG�PDQDJH�
are inherently more sustainable and often lead to growth with- 
out donor support�
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ABOUT LESSONS (INSIGHTS) FROM EXISTING DISASTER RISK 
REDUCTION AND HUMANITARIAN EVALUATIONS

86$,'·V�2IILFH�RI�)RUHLJQ�'LVDVWHU�$VVLVWDQFH�VHHNV�WR�extract 
lessons from its projects�DV�ZHOO�DV looking at how other 
organizations have structured and conducted their assessments 
makes sense. This VHFWLRQ�VXPPDUL]HV�WKH�JRDOV��PHWKRGV��
HYDOXDWLRQ�FULWHULD��ILQGLQJV��and common themes from six 
evaluation reports that were produced by international DRR and 
humanitarian organizations. The IROORZLQJ�six reports included in 
this review were selected from a variety of organizations and 
approaches to evaluation. 

� &DWKROLF�2UJDQLVDWLRQ�IRU�5HOLHI �DQG�'HYHORSPHQW�$LG��������
Programme Evaluation of  DisasterRisk Reduction.

� 8.�'HSDUWPHQW�IRU�,QWHUQDWLRQDO�'HYHORSPHQW��������
Multilateral Aid Review.

� )HGHUDO�0LQLVWU\�IRU�(FRQRPLF�&RRSHUDWLRQ�DQG�'HYHORSPHQW
(2011). German Humanitarian Assistance Abroad.

� 6ZLVV�$JHQF\�IRU�'HYHORSPHQW�DQG�&RRSHUDWLRQ��������
Disaster Risk Reduction in International Cooperation: 

Source: http://thewhitedsepulchre.blogspot.
com/2009/11/target-rich-environment.html
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Switzerland’s Contribution to the Protection of  Lives and 
Livelihoods.

� 6ZHGLVK�,QWHUQDWLRQDO�'HYHORSPHQW�&RRSHUDWLRQ�$JHQF\
(2008). Are Sida Evaluations Good Enough?

� *OREDO�)DFLOLW\�IRU�'LVDVWHU�5HGXFWLRQ�DQG�5HFRYHU\��������
Evaluation of the World Bank Global Facility for Disaster 
Reduction and Recovery�DQG Contribution to the Protection 
of Lives and Livelihoods.

Lessons from these evaluations are summarized below.

GOALS

Most organizations conduct reviews to gain insights into program 
HIIHFWLYHQHVV�LQ�DQ�HIIRUW�WR�EHFRPH�PRUH�HIÀFLHQW�DQG�HIIHFWLYH�LQ�WKH�
future. The UK Department for International Development (DIFD) 
Multilateral Aid Review (MAR) took a slightly different approach: 
selecting quantitative indicators to determine the funding allocations. 
This common interest in program improvement is logical given limited 
funding and widespread anticipation of  greater need for disaster and 
humanitarian aid in the future.

METHODS

Consistent, systematic and transparent methods are important to 
overall credibility. Appropriate sampling and standard protocols lend 
legitimacy to results. Reviews that used unsystematic anecdotal ev-
idence or made unsubstantiated claims lack authority, despite the 
SRWHQWLDO�YDOXH�RI� WKHLU�ÀQGLQJV��0RVW�RUJDQL]DWLRQV�IDFHG�OLPLWDWLRQV�
in the availability of data and consistent reporting. Studies that address 
limitations openly appear more credible because they acknowledge di-
ÀFXOWLHV�UDWKHU�WKDQ�JORVVLQJ�RYHU�FKDOOHQJHV�DQG�HPSKDVL]LQJ�SRVLWLYH�
outcomes.

EVALUATION CRITERIA

'HVSLWH�GLIIHULQJ�JRDOV��ÀYH�HYDOXDWLRQ�FULWHULD�ZHUH�FRPPRQ�WR�PDQ\�
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of  the studies and applicable to a variety of  programs: effectiveness, 
HIÀFLHQF\��VXVWDLQDELOLW\��UHOHYDQFH��DQG�LPSDFW��%HFDXVH�RI �WKH�
different methods used, these criteria were operationalized and 
GHÀQHG�GLIIHUHQWO\�LQ�HDFK�VWXG\��,Q�JHQHUDO��KRZHYHU��FOHDU�GHOLQHDWLRQ�
of  measurement and data collection procedures is essential to the 
credibility of  indicators. Used consistently, such indicators can provide 
D�EDODQFH�EHWZHHQ�VWDQGDUGL]DWLRQ�DQG�ÁH[LELOLW\�

Clear goals that relate to organizational mission should be a 
SUHUHTXLVLWH�WR�DQ�HYDOXDWLRQ��*UHDWHU�GHJUHH�RI �VSHFLÀFDWLRQ�RI �
evaluation criteria before funding is dispersed (as in the case of  the 
Swedish International Development Cooperation Agency’s (Sida) 
standard criteria) can help set expectations, facilitate monitoring and 
evaluation, and foster overall accountability and effectiveness. It is also 
recommended that programs with similar goals be evaluated according 
to the same predetermined metrics and methods. (See Table 2 in the 
full report for a summary of  all the evaluation criteria used.)

FINDINGS & COMMON THEMES

Four common themes emerged from review of  these studies. General 
ÀQGLQJV�DQG�UHFRPPHQGDWLRQV�DUH�VXPPDUL]HG�EHORZ�

1) Tendency to Focus on Positive Lessons
Evaluations studies, particularly those made public, tend to emphasize 
positive outcomes. While focusing on successes is understandable, 
it can lead to conclusions and continued support for programs that 
seem unwarranted or unreliable. Failure to support conclusions with 
adequate evidence erodes credibility�

2) Challenges of Measuring DRR Impact
,PSDFW�LV�DOVR�QRWRULRXVO\�GLIÀFXOW�WR�PHDVXUH��DV�WUDFLQJ�DQG�
attributing causality in complicated systems is nearly impossible. It is, 
therefore, more likely that evaluators are actually assessing outreach 
and outputs as opposed to outcomes, using them as a proxy for 
LPSDFW��,Q�WKH�FDVH�RI �'55��LW�LV�GLIÀFXOW�WR�FRQQHFW�VSHFLÀF�SURJUDPV�
WR�RXWFRPHV�DQG�GLIÀFXOW�WR�PHDVXUH�UHGXFWLRQ�LQ�GDPDJHV�XQWLO�DQ�
event has occurred. A drought in the same place at different points 
in time may have different consequences, as societies, like climate, are 
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dynamic and change in unexpected ways. Assessing what might have 
RFFXUUHG�LQ�WKH�DEVHQFH�RI� DQ�LQWHUYHQWLRQ�LV�GLIILFXOW�DQG�UHVRXUFH�
LQWHQVLYH�

3) The Importance of Regular Monitoring and Evaluation
Having clear goals and measurement criteria before program 
implementation is necessary for consistent monitoring. Collecting 
baseline data, whether from a previous or recent disaster or an 
estimate based upon initial development and capacity patterns is 
essential to monitoring progress. Attempting to determine results after 
D�SURMHFW�KDV�HQGHG�LV�GLIÀFXOW��LI �QRW�LPSRVVLEOH��ZLWKRXW�XQLIRUP�
data and regular reporting.

Of the six organizations, only 6LGD and the Global Facility for 
Disaster Risk Reduction and Recovery had consistently considered 
evaluation prior to project implementation. Sida’s assessment 
guidelines and “Terms of Reference” are a step in the right direction, 
providing uniform standards and pointing project managers towards 
essential goals to be considered.

Consideration of  “unintended consequences” is another important 
step in learning from the past. Along with increased monitoring 
and evaluation, further attention should be given not just to project 
successes and failures, but also to unintended or unforeseen events. 
Some time should be allowed to elapse in order to assess how and 
whether projects persist after the immediate implementation phase. 
Not too much time should elapse, however, as institutional and 
participant memories of  program implementation will fade and 
lessons may be lost.

4) Integration of Humanitarian, Development and Other forms of Aid
The need for “layering, integration, and sequencing” was repeated 
throughout USAID’s 2012 policy guidance document, Building 
Resilience to Recurrent Crisis. The six reports examined here voice 
similar concerns. Development actors around the world are struggling 
with the challenge of synchronizing various kinds of aid and ensuring 
that humanitarian, development and climate variability and change 
adaptation programs are synergistic rather than redundant or 
counteractive. Rather than struggling independently to address these 
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challenges,�agencies and NGOs around the world would do well to 
share experiences and learn from successes and challenges abroad in a 
more formal and structured manner.

������ǣ�����ǣȀȀ���Ǥ������Ǥ���Ǥ��Ȁ
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USABLE CONCEPTS

Concepts or notions can arguably be viewed as “social inventions” 
in that they are not only attempts to describe and inform but are also 
RIWHQ�GHVLJQHG�WR�LQÁXHQFH�LQGLYLGXDO��JURXS�DQG�RU�VRFLHWDO�EHKDYLRU��
6SHFLÀF�LGHRORJLHV��RIWHQ�LQ�WKH�IRUP�RI�¶LVPV·��DQG�VRPHWLPHV�HYHQ�
slogans that appear on placards held by protesters in the streets can 
be categorized as social inventions, if they become rallying points. As 
far as we can tell the roots of the phrase “social invention” go back to 
the mid-1960s and early 1970s and FDQ�EH linked to the notion that 
humanity had entered the “Space Age” (see Mazlish 1965), a slogan 
that RQH�FRXOG�HIIHFWLYHO\�DUJXH�inspired  people to look differently at 
earth’s place in the universe�DQG�SHRSOH
V�UHODWLRQVKLS�WR�WKH�HDUWK.

A key understanding about social inventions is that they often have 
as great an impact on individual, group and societal behavior as does 
the development of  new technologies. Concepts, however, have to 
compete for the attention of  the public and policymakers alike in a 
way similar to how corporations invest in developing popular slogans 
for their products to capture attention and encourage brand loyalty.

In completing this survey and especially in searching for lessons 
learned from climate-, water- and weather-related hazards and 
disasters PDQ\�FRQFHSWV�ZHUH�LGHQWLILHG�WKDW�PLJKW�EH�RI�XVH�LQ�

source: www.
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GHFLVLRQ�PDNLQJ�processes for coping with—as well as planning for—
the adverse impacts on societies and ecosystems of hydro-
meteorological events.

In the following section, examples are provided of WKH� ��� thought-
provoking FRQFHSWV and ideas based on the full report that could be 
viewed as social inventions through which to inform the public and 
policymakers about hazard and disaster situations. $�OLVW�RI�WKH����
FRQFHSWV�DSSHDUV�DW�WKH�HQG�RI�WKLV�VHFWLRQ��7KH�IROORZLQJ�H[DPSOHV�
DUH�PHDQW�WR�EH�LOOXVWUDWLYH�RI� a larger set of usable concepts in the full 
report and are not presented LQ�DQ\�VSHFLILF�RUGHU�RI� SULRULW\��1RWDEO\��
WKHVH�LQYHQWLRQV�PLJKW�DOVR�provide opportunities for disaster-related 
decision makers to more effectively ground their ongoing debates and 
pronouncements in hazard realities as they are and not as distilled 
through abstractions of what is believed “ought to be” their always 
uncertain reality in the modern world. As such, these concepts merit 
serious consideration.

Assigning a “Project Scribe” 

A major problem with identifying lessons from any process relates to 
KRZ��ZKHQ�DQG�ZKHUH�WKRVH�OHVVRQV�VKRXOG�EH�LGHQWLÀHG��6RPH�KDYH�
suggested that lessons that have been learned while a project is still 
LQ�SURJUHVV�FRXOG�EH�LGHQWLÀHG�E\�FRQYHQLQJ�D�PLG�FRXUVH�FRUUHFWLRQ�
SURMHFW�ZRUNVKRS��2WKHUV�VXJJHVW�WKDW�VXFK�OHVVRQV�FRXOG�EH�LGHQWLÀHG�
only after the project has ended. But, how far after a project ends 
should the search for lessons learned begin? All of  these approaches 
have merit but can legitimately be critiqued. For example, the latter 
approach can (and often does) lead to a situation in which people have 
GLIÀFXOW\�UHPHPEHULQJ�PDQ\�RI �WKH�OHVVRQV�WKDW�KDG�EHHQ�LGHQWLÀHG�
over the course of  the project, especially if  it was a multi-year project 
or if  people involved in one phase have since moved on to other, 
unrelated projects. The reality is that for a host of  reasons memories 
and interest fade with time, even in the short term.

One suggestion to counter this persistent problem is to assign a 
“scribe” or “record keeper” who is tasked with regularly recording 
lessons (i.e. daily, weekly, bi-weekly, monthly) that have been suggested 
at those time intervals by project participants. Lessons can be sought 
from individuals or during occasional group meetings as well as 
through observations, interviews or focus groups. Near the end of
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D�SURMHFW��WKH�OHVVRQV�WKDW�KDYH�EHHQ�LGHQWLÀHG�FDQ�WKHQ�EH�UHYLHZHG�
and assessed in terms of their meaningfulness, with useful ones 
being archived in a lessons learned library and shared with agencies 
and donors for consideration and possible implementation. ECHO 
(2010:34) suggests that routine monitoring, even for “leVsons�” will 
assist in keeping a focus on the activity’s deliverables and timeline.

The “3 ‘O’s”

The “3 ‘O’s”—Outreach, Outputs, and Outcomes—provide a simple 
means by which to categorize activities in an organization. 

2XWUHDFK encompasses participation in discussions, lectures, social 
networks, mentoring sessions, trainings and educational experiences, 
and the like. Just about everyone in an organization engages to some 
degree in outreach, either in person or electronically.

Outputs are activities that can readily be counted, such as the number 
of  training workshops held, the number of  participants or countries 
represented in those workshops, the number of  papers published, 
the number of  plans of  action developed, or the number of  people 
assisted directly or indirectly by a project. Managers in organizations 
WHQG�WR�OLNH�RXWSXWV�EHFDXVH�WKH\�FDQ�HDVLO\�EH�TXDQWLÀHG�DQG�DUH�RI��
ten viewed as signs of  success. The longer lasting impact of  outputs 
tends, however, not to be considered.

2XWFRPHV are what are left in place once the “outsiders”—in this 
case, humanitarian emergency aid planners and responders—leave at 
the end of the DRR project. :KLOH outcomes are the most desired 
indicators of sustainable impacts�RI�D�SURMHFW, WKH\ are also WKH�PRVW�
GLIILFXOW�WR�YHULI\�LQ�WKH�VKRUW�WHUP�RU�GLIILFXOW�WR�DWWULEXWH�WR�D�
VSHFLILF�SURMHFW��,Q�IDFW��PDQ\�RUJDQL]DWLRQV�UHJXODUO\�FRQfuse 
outreach and outputs with outcomes in their project assessments. 
This tendency is partially to do with the fact that organizations focus 
much of their efforts on outputs (e.g. workshops, reports, conference 
papers presented, funds dispensed, etc.) as measures of success 
because these are easier to quantify and are visible in the short term. 
It must be stressed, however, that OUTPUTS are not the same as 
287&20(6��7KH�SUREOHP�LV�WKDW�RUJDQL]DWLRQV�RIWHQ�IDYRU�VKRUW��
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term objectives over longer-term ones, and outcomes may not be 
visible in the short-term. Only patience (by donors and recipients) and 
the passage of time can validate the potentially positive outcomes of 
a pilot project or a development activity. The problem is that most 
government agencies and especially donors do not have the time (or 
patience?) to wait for the real outcomes of an activity to emerge over 
time; instead, they tend to count the proverbial “beans” of outputs 
even though those outputs might be pale surrogates in comparison to 
hard-won, successful outcomes�

Satisfice 

7R�VDWLVÀFH�LV�WR�´GHFLGH�RQ�DQG�SXUVXH�D�FRXUVH�RI �DFWLRQ�VDWLVI\LQJ�
the minimum requirements to achieve a goal;” “optimization requires 
processes that are more complex than those needed to merely 
VDWLVÀFH�µ��ZZZ�WKHIUHHGLFWLRQDU\�FRP!

7KH�ZRUG�VDWLVÀFH�ZDV�JLYHQ�LWV�FXUUHQW�PHDQLQJ�E\�+HUEHUW�6LPRQ�
(1956). “To optimize: (1) we usually do not know the relevant 
probabilities of  outcomes, (2) we can rarely evaluate all outcomes with 
VXIÀFLHQW�SUHFLVLRQ��DQG�����RXU�PHPRULHV�DUH�ZHDN�DQG�XQUHOLDEOH��
A more realistic approach to rationality takes into account these 
OLPLWDWLRQV��7KLV�LV�FDOOHG�ERXQGHG�UDWLRQDOLW\�µ��HQ�ZLNLSHGLD�RUJ�
ZLNL��6DWLVÀFLQJ!

7R�VDWLVÀFH�LV�LQ�IDFW�D�QRYHO�FRPELQDWLRQ�RI�WZR�FRQFHSWV�¶VDWLVI\·�DQG�
¶VXIÀFH·�WKDW�KDV�HWKLFDO�DV�ZHOO�DV�HFRQRPLF�LPSOLFDWLRQV��´6DWLVÀFHUV�µ�
WKRVH�ZKR�DUH�VDWLVÀHG�WR�PHHW�PLQLPDO�UHTXLUHPHQWV�WR�DFKLHYH�
their goals through their actions, are usually viewed in opposition 
to ‘maximizers,’ who seek the best result possible from their actions 
WRZDUG�WKHLU�JRDOV��3HUKDSV�WKH�QRWLRQ�RI� ¶VDWLVÀFH·�KDV�D�XVHIXO�UROH�
to play in disaster preparedness, response & recovery, especially in 
designing bridging and blending activities RI DRR and CCA. In fact 
one could argue that the adage “Do not let the perfect become the 
enemy RI� WKH�JRRGµ�FRXOG�VHUYH�DV�D�UHPLQGHU�WR�DJHQFLHV�WKDW�
¶VDWLVILFLQJ·�LV�an option for development activities.
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Decision Making Under Uncertainty (DMUU)

Over a decade ago, the US National Science Foundation developed 
a program to solicit proposals to research the notion of  “decision 
making under uncertainty” (DMUU). DMUU has value for applying 
VFLHQFH�WR�VRFLHWDO�GHFLVLRQ�PDNLQJ�SURFHVVHV��7KH�VFLHQWLÀF�
community’s “job” focuses on what we do not know and on reducing 
XQFHUWDLQW\��/LEUDULHV�DUH�ÀOOHG�ZLWK�ERRNV��DUWLFOHV�DQG�UHSRUWV�DERXW�
uncertainty in decision-making and attempts to reduce it.

DMUU focuses on and highlights what we do not know, as opposed 
to what we do know. This brings to mind the adage about whether
D�JODVV�LV�KDOI�HPSW\�RU�KDOI� IXOO��:LWK�UHJDUG�WR�VFLHQWLÀF�LQTXLU\�ZH�
can ask if a glass is 1/4th empty or 3/4th full. Scientists by nature 
tend to focus on the uncertainties, and on the part of the glass that 
is 1/4th empty. The reality is that most decisions are made with less 
than perfect information in hand. It is important to keep in mind that, 
even with perfect information in hand, there is no assurance that the 
best possible decisions will be made. Perhaps it is useful to consider 
a positive and perhaps more realistic perspective for most decision-
making situations, such as “decision making under foreseeability”�

Decision Making Under Foreseeability (DMUF)

Decision makers always have some information in hand and are RIWHQ�
IRUFHG�WR�PDNH�RQ�WKH�VSRW�GHFLVLRQV��6FLHQWLILF�FXULRVLW\�PD\�KDYH�
WKH�OX[XU\�RI� WLPH�WR�IRFXV�RQ�UHGXFLQJ�DQ\�UHPDLQLQJ�VFLHQWLILF�
uncertainty. However, decisions need to be made and decision 
makers FDQQRW�RIWHQ�ZDLW�IRU�DGGLWLRQDO�VFLHQWLILF�GLVFRYHULHV��$�NH\�
FRQFHSW�for decision makers, then, is “foreseeability.” People can 
relate to the foreseeability of the occurrence of an extreme event that 
had occurred in previous times, even though they do not know about 
the VFLHQFH�EDVHG�SUREDELOLW\�RI� LWV�UHFXUUHQFH�DW�D�VSHFLILF�SODFH�RU�
SRLQW�in time.

The notion of foreseeability is used in the law as a qualitative 
expression of probability to determine accountability or fault when 
someone has been injured or killed (or when property has been 
damaged).
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Thus, a FORESEEABLE RISK could be viewed as a risk “whose 
consequences a person of  ordinary prudence would reasonably expect 
might occur…”

The concept of  foreseeability clearly applies to hydro-meteorological 
hazards and disasters. It is uniquely relevant for dealing with the 
uncertainties surrounding potential hazards spawned by climate, water 
and weather variability, extremes, and change. By its application we 
can foresee not only which adaptation measures should be considered 
for implementation and when, but can also identify in advance adap- 
tation’s ripple effects in environment and society.

Re-Functioning

While many organizations consider re-structuring, few consider re�
functioning, that is, changing their mission about what they actually 
do. Given contemporary concerns about climate change and its 
likelihood of increasing the number as well as the frequency and�
intensity of extreme climate-related events, humanitarian aid agencies, 
pursuing a “business as usual” scenario to prepare populations at-risk 
WR�FOLPDWH�FKDQJH�ZLOO�KDYH�GLIÀFXOW\�NHHSLQJ�XS�ZLWK�GHPDQG�IRU�
disaster-related emergency assistance.

Donor agencies will have to consider re-functioning, that is, re-
thinking not only how they provide emergency assistance or approach�
DRR programs but also what tools they keep, discard or add to their 
disaster-avoidance or disaster-mitigation “toolbox.” Re-functioning is 
especially important, considering the likelihood that national budgets 
of humanitarian aid agencies PD\ likely increase LQFUHPHQWDOO\�DW�ORZ�
OHYHOV�RYHU time ZKHQ the need for such aid is expected to increase DV 
the impacts of climate change become more apparent in the coming 
years and decades.

“Partnership in” vs. “Ownership of” Projects (that seek to bridge DRR 
and CCA)

Having ownership of  an activity is different from being a partner in 
that activity. The difference relates to possession and responsibility. 
2QFH�D�SDUWQHUVKLS�LQ�D�VSHFLÀF�DFWLYLW\�HQGV��QHLWKHU�SDUW\�LV�REOLJDWHG�
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to continue to work with the other party on that activity. This 
applied to projects or programs related to DRR�and/or CCA. The 
goal of the partnership may itself be time limited (2 or 3 years is 
common), which means that whether an objective has been reached 
to the satisfaction of the partners, the project ends. Thus, a 
partnership can be time-limited without any commitment to its 
continuance by either partner.

The problem with a partnership is that it does not require a strong 
commitment, which suggests that once a project comes to an end the 
motivation to continue pursuing its goals, especially if  doing so would 
require the recipient partner to use its own funds, might be lost. This 
might be so even if  the other partners (and funders) had expectations 
that the pilot project would continue once funding ended.

Another problem is that donors sometimes come to realize that there 
is a lack of  commitment on the part of  a partner, even though the 
donor might be very committed to the activity’s goals (DRR, CCA or 
both). At the end of  the project, the donor might then choose to seek 
a new partner, e.g., to “re-partner.”

Ownership differs from partnership, because taking ownership to 
address a longer-term issue requires a commitment to the project 
by donor and recipient that does not hold for mere partnerships. 
Ownership suggests that each actor must be committed to contribute 
its own resources to continue the activity until it succeeds. It also 
demonstrates that the recipient of  a donor’s funding really did place 
D�KLJK�SULRULW\�RQ�WKH�DFWLYLW\�DV�EHLQJ�RI �EHQHÀW�WR�WKH�VWDNHKROGHUV�
affected by it.

Re-educate 

Once is not enough. Approaches must be devised to continuously 
educate at-risk populations about hazards they are likely to face and 
about DRR practices that might help them prepare for and mitigate 
hazard impacts. People trained in DRR or CCA at the village level will 
require refresher courses every few years to be brought up to date on 
new technologies and techniques they might use.
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Resilient Adaptation

7KH�FRQFHSW�RI� ´UHVLOLHQW�DGDSWDWLRQµ�LV�ERUURZHG�IURP�WKH�ÀHOG�RI�
VRFLDO�SV\FKRORJ\��,W�UHSUHVHQWV�WKH�QHHG�IRU�D�ÁH[LEOH�GHFLVLRQ�PDNLQJ�
approach in the face of an uncertain future. It can be applied as an 
approach to coping with climate-related changes to regional and local 
hazards as well as to the SRVVLELOLW\ to foresee disasters. This is NOT a 
simple merging of the two climate change concepts of ‘adaptation’ 
DQG�¶UHVLOLHQFH�·�,W�UHSUHVHQWV�D�IOH[LEOH�DSSURDFK�WR�VRFLHWDO�DQG�
individual adjustments to the potential, but still uncertain, impacts�of 
climate change. Pursuing a Resilient Adaptation approach in response 
to the uncertainties to come in the years ahead certainly merits 
consideration by humanitarian and development assistance agencies. It 
requires, however, the ability of decision makers to change policy 
direction as new evidence about climate change impacts becomes 
available.

Climate Change Risk Disclosure (CCRD)

CCRD provides a qualitative as well as a quantitative way of  
LGHQWLI\LQJ�DQG�H[SOLFLWO\�FDWDORJXLQJ�ÀUVW��DQG�VHFRQG�RUGHU�ULVNV�D�
society might face from hydro-meteorological hazards. CCRD would 
potentially be of  value to communities and governments, because it 
provides a useful way for individuals and communities to explicitly 
identify risks in urban and rural settings as well as for providing early 
warning of  potential hazards and disasters. It would be useful for 
DRR as well as for CCA.

An important addition to CCRD is CCR(B)D. Although it is nearly 
WKH�VDPH�DV�&&5'��LW�LQFOXGHV�D�VHDUFK�IRU�WKH�SRWHQWLDO�EHQHÀWV��%��
RI �D�FKDQJLQJ�FOLPDWH�WKDW�PLJKW�EH�LGHQWLÀHG�DQG�H[SOLFLWO\�DFNQRZO��
edged. For longer-term strategic development purposes, a systematic 
assessment of  climate change risks AND BENEFITS disclosed to 
donors, their partners and their funded recipients as partners could 
enhance the sustainability of  humanitarian and development responses 
well into the future.
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Late Warning Systems

Certain segments of any population tend more toward being “risk 
takers”—or even “risk makers”—than other segments, which can be 
considered risk-averse. Risk�takers delay taking action, even when�
reliable information or an early warning of an impending hazard is in 
hand. Thus, the idea to establish a late warning system (LWS) separate 
from an early warning system (EWS) is based on observations
as well as a belief that most people do not respond to early warnings 
but only respond as the seriousness of subsequent warnings increases. 
A need exists for developing late warning systems, because those risk�
takers who wait to be sure that they must respond to an impending, 
forecasted disaster usually require different information in different 
formats than the traditional EWS warnings (watches and alerts) that is 
typically provided in a succession of early warnings.

E2E+Feedback

The model of an “end-to-end” (E2E) forecast system is prominent in 
hydro-meteorological communities. In it, a forecast of climate, water 
or weather conditions in the near term is generated and disseminated 
to prospective users in various socio-economic sectors, including 
decision makers in government ministries. Hence, the direction of 
IORZ�RI� LQIRUPDWLRQ�LV�IURP�IRUHFDVWHU�WR�XVHU��7KH�(�(�PRGHO�
became well established in the early 1990s, when attempts were 
being made to emphasize the importance to societies of hydro-
meteorological forecasts. What has not, however, been made explicit 
in the model, even today when better understanding has become 
available, is the calling for the feedback that “the users” can provide to 
FRUURERUDWH�DQG�ÀQH�WXQH�WKH�XVHU�IULHQGOLQHVV�RI�WKH�IRUHFDVWV�

Adding an explicit third “end” --- feedback from userV���� to early 
warning forecasters to the “end-to-end” model addresses if not 
resolves this particular communications issue, with feedback from civil 
society being not only legitimized as possible but also increasingly 
sought after by those responsible for hazard- and disaster-related 
forecasts and warnings to improve their models for more reliable 
forecasts, e.g., an E2E+feedback forecast system.
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Dialogue taken from Slumdog Millionaire
Q: “How could you answer 12 difficult questions?”
A: “They asked me the 12 things I do know.”
Ordinary Knowledge is Usable Knowledge for Descision Making

“Ordinary Knowledge” as Usable Science

/LQGEORP�DQG�&RKHQ�����������GHILQHG�RUGLQDU\�NQRZOHGJH�DV�
´NQRZOHGJH�WKDW�GRHV�QRW�RZH�LWV�RULJLQ��WHVWLQJ��GHJUHH�RI�
YHULILFDWLRQ��WUXWK��VWDWXV��RU�FXUUHQF\�WR�GLVWLQFWLYH�«�SURIHVVLRQDO�
WHFKQLTXHV��EXW�UDWKHU�WR�FRPPRQ�VHQVH��FDVXDO�HPSLULFLVP��RU�
WKRXJKWIXO�VSHFXODWLRQ�DQG�DQDO\VLV�µ�/RFDO��LQGLJHQRXV��DQG�
WUDGLWLRQDO�NQRZOHGJH�DUH�VXEVHWV�RI�RUGLQDU\�NQRZOHGJH�WKDW�GUDZ�
RQ�´NQRZOHGJH�RI�WKLQJV�EH\RQG�WKH�ORFDO�VHWWLQJ�µ�

Regrettably, communication between scientists and the public has been 
inadequate for a very long time. As H.G. Wells (1904) wrote, “many 
RI� WKRVH�VFLHQWLÀF�SHRSOH�XQGHUVWDQG�WKH�PHDQLQJ�RI�WKHLU�RZQ�SDSHUV�
quite well. It is simply a defect of expression that raises the obstacle 
between us.”
Incorporating ordinary knowledge into research facilitateV a social 
discourse that surpasses top-down strategies of the past in favor of 
more equitable possibilities for action and understanding that can 
emerge only when voices from D�UDQJH�RI stakeholders are heard.

'HFLVLRQ�PDNHUV�DUH�OLNHO\�WR�UHO\�KHDYLO\�RQ�WKHLU�RZQ�DFFXPXODWHG�
RUGLQDU\�NQRZOHGJH��<HW��WKH\�KDYH�D�UHVSRQVLELOLW\�WR�OLVWHQ�WR�WKH�
SXEOLF
V�YLHZV�DOVR�EDVHG�IRU�WKH�PRVW�SDUW�RQ�LWV�FROOHFWLYH�RUGLQDU\�
NQRZOHGJH�DERXW�'55�DQG�&&$�LVVXHV�WKH\�PLJKW�IDFH��$QG�
VFLHQWLVWV��KDYH�D��UHVSRQVLELOLW\�EH\RQG�WKHLU�UHVHDUFK�WR�PDNH�FOHDU�
WR�QRQ�VFLHQWLVWV�WKHLU�UHVHDUFK��FRUUHFW�PLVSHUFHSWLRQV�RI�
HQYLURQPHQWDO�FXHV�DQG�PHGLD�UHSRUWV�DQG�WR�IRVWHU�VFLHQWLILF�
LQGLFDWRUV�LQ�ZD\V�WKDW�UHLQIRUFH�RU�FDOLEUDWH�´RUGLQDU\µ�NQRZOHGJH�
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USABLE CONCEPTS FOR DRR
We consider the following concepts to be usHful WR�'55�DQG�&&$�for 
identifying and using the so-called “lessons learned” from OFDA’s 
DRR�programs, projects and other activities.�7KLV�5HSRUW�SURYLGHG�D�
JOLPSVH�RI�VRPH�RI�WKHVH�FRQFHSW��$OO�WKRVH�QRWHG�EHORZ�DUH�GLVFXVVHG�
LQ�WKH�ZRUNLQJ�GUDIW�RI�WKH�����SDJH�%DVH�5HSRUW��86$,'�2)'$�
DUFKLYHV���

�� The ‘Rs’ of  DRR

�� 6DWLVÀFH
�� )RUHVHHDELOLW\
�� 5H�IXQFWLRQLQJ
�� ´6RFLDO�,QYHQWLRQVµ
�� ,PSURYLVDWLRQ
�� /HVVRQV�,GHQWLÀHG���/HVVRQV�/HDUQHG
�� &UHHSLQJ�(QYLURQPHQWDO�3UREOHPV��&(3V�
�� 'URXJKW�IROORZV�WKH�SORZ��')3�
��� 5H�HGXFDWH
��� Resilient Adaptation

��� *UDLQ�6WRUDJH�,PSURYHPHQWV
��� &OLPDWH�&KDQJH�5LVN�'LVFORVXUH��&&5'�
��� &&5��%�'�GHYHORSPHQW
��� /DWH�:DUQLQJ�6\VWHPV
��� 6XQVHWWLQJ�'55�$VVLVWDQFH�3URJUDPV
��� 5HYHUVHG�7ULDJH��+HOS�WKH�ERWWRP�JURXS�ÀUVW
��� +RWVSRWV��)ODVKSRLQWV��KRWVSRWV�S\UDPLG�
��� ´7KH���¶2·Vµ
��� 'LVDVWHU�5LVN�5HGXFWLRQ��'55��%DQN
��� )RUHFDVWLQJ�E\�$QDORJ\��)%$��DQG�WKH�VHDUFK�IRU�´OHVVRQVµ
��� 0LWLJDWLQJ�WKH�LPSDFWV�RI �&&$��&OLPDWH�&KDQJH�$GDSWDWLRQ�
��� $VVLJQLQJ�D�´3URMHFW�6FULEHµ
��� ´HQG�WR�HQG�IRUHFDVWµ��(�(�)RUHFDVW�6\VWHP�
��� '55�5$11��5HVHDUFK�$SSOLHG�WR�1DWLRQDO�1HHGV�
��� ´2UGLQDU\�.QRZOHGJHµ�DV�D�FRQFHSW
��� :RUNLQJ�ZLWK�D�FKDQJLQJ�FOLPDWH��QRW�DJDLQVW�LW
��� ´3DUWQHUVKLS�YV��2ZQHUVKLS��RI� SURMHFWV�WKDW�VHHN�WR�EULGJH�'55�

and CCA�
��� &OLPDWH�3URRIQJ
��� 5LVN�7DNLQJ��ULVN�DYHUVLRQ����DQG�ULVN�PDNLQJ
��� 'HFLVLRQ�0DNLQJ�8QGHU�8QFHUWDLQW\
��� 'HFLVLRQ�0DNLQJ�8QGHU�)RUHVHHDELOLW\
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QUICK EXECUTIVE SUMMARY OF COMMON FINDINGS FROM 
THE CASE STUDIES AND RAMIFICATION STATEMENTS

The comments in the following section are based on crosscutting 
observations drawn from case surveys, interviews and desktop 
research activities. Note that the recommendations in this section 
DUH�IROORZHG�E\�EULHI� UDPLÀFDWLRQ�VWDWHPHQWV�DERXW�WKH�IRUHVHHDEOH�
consequences (i.e. those having a high likelihood of resulting) if those 
recommendations are, for whatever reason, not implemented. The 
reason for including foreseeability is to remind—if not inform—
decision makers that not taking action is no less a form of action.  In 
truth, most reports that identify the so-called “lessons learned” from a�
project or event response do not take the next step in actually 
OHDUQLQJ�IURP�VXFK�OHVVRQV�LGHQWLÀHG�E\�PDNLQJ�H[SOLFLW�WKH�SRVVLEOH�
UDPLÀFDWLRQV�RI�G�LVUHJDUGLQJ�VXFK�OHVVRQV�LQ�SUHSDULQJ�IRU�DQG�
responding to future events. This axiom is especially true in regards 
to measures involving disaster risk reduction and climate change 
adaptation. The selected comments are meant to be illustrative and 
not exhaustive of key points that have been touched upon in the full 
report.
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PARTNERSHIP IN VS. OWNERSHIP OF PROJECTS (THAT SEEK TO BRIDGE DRR 
AND CCA)

/HVVRQV��$V�QRWHG�HDUOLHU��Kaving ownership of an activity is different 
from being a partner in that activity. The difference relates to 
possession and responsibility. Once partnership activity ends, neither 
party is obligated to continue to work with the other party on that 
activity or to maintain the activity on their own. This general axiom 
especially applies to projects or responses related to DRR and climate 
change adaptation CCA. For such projects, the goal of the 
partnership may itself be time-limited (two or three years is common), 
meaning that, whether or not objectives have been met to the satisfac- 
tion of either or both of the involved partners, the project ends when 
the project end date has been reached.�

Importantly, ownership suggests that the aid recipient is committed to 
using its own resources to continue the activity until it takes hold. 
Continued commitment by the recipient also demonstrates that it 
actually values the activity and FRQVLGHUV�LW�RI� EHQHILW�WR�LWV�DIIHFWHG�
VWDNHKROGHUV�

5DPLÀFLDWLRQV��7KH�UDPLÀFDWLRQ�RI �QRW�UHDOL]LQJ�WKH�GLIIHUHQFH�
between forming a partnership to undertake a DRR project and 
having the recipient eventually take ownership of  it exposes the 
activity to abandonment or considerable delay once funding for 
the initial partnership between donor and recipient comes to 
an end. The potential for ownership, which is not guaranteed 
at the outset of  the DRR project, is one of  the most important 
factors in determining whether a collaborative pilot project or a 
program is sustainable in the long term.

TEACHABLE MOMENTS, TEACHABLE MOMENTS, TEACHABLE MOMENTS

/HVVRQ��Glances into the future can be had in the present. The 
K\GUR�PHWHRURORJLFDO�IXWXUH�RI �DQ�DUHD�WKDW�LV�VXEMHFW�WR�D�VSHFLÀF�
hazard can often be glimpsed in the disasters that occur each year 
ZKHQ�VLPLODU�KD]DUGV�RFFXU�LQ�RWKHU�SODFHV�RQ�WKH�SODQHW��)ORRGV��ÁDVK�
ÁRRGV�DQG�GURXJKWV��IRU�H[DPSOH��RFFXU�DW�GLIIHUHQW�ORFDWLRQV�RQ�HYHU\�
continent each year. What few people seem to appreciate is that each 
of  these events can be framed as a “teachable moment” that provides 
information on the consequences of  extreme hydro-meteorological 
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hazards and disasters as well as on the strengths and weaknesses that 
have previously surrounded coping with such hazards.

Using such concepts as “forecasting by analogy” and “foreseeability,” 
as pointed out earlier, societies can gain some insights about 
improving the possibility to lessen the adverse impacts on society and 
on ecosystems of  such events.

5DPLÀFDWLRQV��Failure to attempt to glimpse the future, 
for example, by looking at recent past experiences of  the 
ways in which other societies or cultures have dealt with 
the consequences of  their hydro-meteorological extremes 
needlessly exposes societies to risks that might otherwise have 
been reduced or avoided. Put differently, the history of  hydro-
meteorological hazards and disasters can be said to have a future 
value to those who capitalize on using that history as “teachable 
moments.” 

COMMUNICATION, COMMUNICATION, COMMUNICATION

/HVVRQ��Make early warning systems “(w)holistic.” In contexts of 
disaster preparedness and response, communication comes down to 
ensuring that each sub-component of an early warning system works 
well in and of itself but also as a functional part of a true system.�
The forecast of an impending hazard is only one, albeit important, 
part of an early warning system that also includes dissemination and 
clarity of the warning, timely reception and response to the forecast, 
and feedback to the forecasters about the use as well as relevance of 
their products to various sectors and at various levels of civil society. 
These and other important components beyond the forecast itself 
(e.g., timeliness and clarity of warning, methods of dissemination)  
are often neglected because forecasting and communication hardware 
(e.g., technology) are typically considered as the answer to society’s�
risk reduction needs. A focus on the technological aspects of an EWS 
prompts one to ask from the societal side the following: “Technology 
is the answer, but what is the question?”�
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5DPLÀFDWLRQV��Reports evaluating early warning systems 
usually point out failures in various aspects of  the 
communications of  technical, forecast-based early warnings 
to key, need-to-know, at-risk recipients. Such failures tend 
WR�UHVXOW�IURP�WKH�XVH�RI �FRPSOH[�FRQFHSWV�DQG�VFLHQWLÀF�
terminology (jargon), time lags in warning-delivery-systems 
and lack of  knowledge among populations about the potential 
EHQHÀWV�SURYLGHG�E\�DV�ZHOO�DV�WUXVW�LQ�QDWLRQDO�ZHDWKHU�VHUYLFH�
forecasts. Failing to view early warning systems as a part of  a 
broader system, by analogy, would be like failing to understand 
that a chain can only be as strong as the weakest link and that 
that weak link in EWSs typically has to do with effectively 
communicating with the public.

FEEDBACK, FEEDBACK, FEEDBACK

/HVVRQ� 8sH WKH�end-to-end+feedback notion to encourage users to 
provide feedback regularly. The E2E model in which forecasters 
produce a forecast and pass it on to climate-, water- and weather-
sensitive socio-economic sectors and civil society in general has 
within it an implied chance to provide feedback. However, an explicit 
seeking of a feedback links society back to the forecasters. Such a 
connection ZRXOG�QRW�RQO\�HQDEOH�IRUHFDVWHUV�WR�ILQH�WXQH�HDUO\�
ZDUQLQJV�WR�EHWWHU�meet the needs and the language of potential users 
of the forecasts and especially the early warnings. Such improvements 
would in turn increase the usability of information in terms of ���������������t�WKH 
world that “is.”

5DPLÀFDWLRQV��In terms of  feedback, to pursue a “business as 
usual” scenario that lacks explicit recognition of  the importance 
of  the knowledge and opinions of  at-risk stakeholders 
perpetuates a message that input from civil society may neither 
be needed nor wanted by forecasters using an E2E model of  
the world. In contrast, E2E+feedback as a model include civil 
partners in the development and operation of  early warning 
systems for hydro-meteorological extremes. The absence of  an 
open encouragement for feedback from end-users can weaken 
user trust in the forecast system. This, in turn, can lead to less 
effective warning systems and sub-optimal outcomes in terms 
of  delayed responses to those warnings.



124

IDENTIFY, IDENTIFY, IDENTIFY

/HVVRQ��7KH�SURFHVV�WR�LGHQWLI\�OHVVRQV�PXVW�VWDUW�RQ�WKH�ILUVW�GD\�RI�
D�SURMHFW��ZLWK�WKH�GHVLJQDWLRQ�RI�VRPHRQH�LQ�WKH�SURMHFW�DV�WKH�
SURMHFW
V�¶VFULEH�·�,GHQWLI\LQJ�DQG�VXSSRUWLQJ�D�´OHVVRQV�OHDUQHG�
VFULEHµ�IRU�WKH�GXUDWLRQ�RI�D�SURMHFW�LV�D�SRVLWLYH�VWHS�WRZDUGV�
DVVXULQJ�WKDW�OHVVRQV�FDQ�EH�LGHQWLILHG�UHJXODUO\��HVSHFLDOO\�ZKLOH�VXFK�
OHVVRQV�DUH�RQ�WKH�PLQGV�RI�SURMHFW�SDUWLFLSDQWV��,W�DOVR�HQVXUHV�WKDW�
OHVVRQV�FDQ�EH�DSSOLHG�DV�WKH�SURMHFW�SURJUHVVHV��$W�WKH�HQG�RI�WKH�
SURMHFW��WKH�FROOHFWHG�VHW�RI�OHVVRQV�FDQ�WKHQ�EH�UHYLHZHG��DVVHVVHG�
DQG�SULRULWL]HG�

5DPLÀFDWLRQV��Many articles about lessons learned warn of  the 
problems encountered when the search for lessons from a proj-
ect has been undertaken months or years after the project had 
ended; memories fade, the interests of  donors and aid recipients 
in past lessons wane, and people tend to “discount
the past” in the belief  that we are smarter now than those who 
worked previously on such DRR issues.

USABLE SCIENCE, USABLE SCIENCE, USABLE SCIENCE

/HVVRQ��´8VDEOH�VFLHQFHµ�UHTXLUHV�WKDW�VFLHQWLÀF�DQG�WHFKQRORJLFDO�
HIIRUWV�DUH�EULGJHG�ZLWK�VRFLHWDO�QHHGV��,W�DOVR�UHTXLUHV�WKDW�VFLHQWLÀF�
forecasts be translated into user-friendly climate products. In truth, a 
considerable amount of  information that could be useful for decision 
PDNHUV�WRGD\��UHPDLQLQJ�VFLHQWLÀF�XQFHUWDLQWLHV�QRWZLWKVWDQGLQJ��LV�
already available. Moreover, cheap usable technologies, techniques and 
concepts already exist that can help bridge stakeholders (e.g., RANET, 
mobile phones, MP4 players, smartphones, etc.), especially those in 
the poorest communities. Finally, identifying ways to explain clearly 
and plainly concepts and products that emerge within the research 
community and that affect civil society, the ranks of  which are not 
WUDLQHG�RU�HGXFDWHG�DW�WKH�OHYHO�RI �WKRVH�LQ�WKH�VFLHQWLÀF�FRPPXQLW\�
is important.

5DPLÀFDWLRQV��It is important to understand that the 
terminology and concepts (jargon) used in disciplinary research 
or operational activities require translation into user-friendly 
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(locally understandable) ideas in order to assure that science 
builds bridges of  awareness with civil society in other cultures. 
If  this does not happen, the risk is high that following a 
workshop of  outreach and outputs, no sustainable longer-term 
outcome will be likely. If  the science is not “user-friendly,” in 
other words, understanding will be low as will public trust in 
forecasts and forecasters. The result will likely be a low use-value 
of  climate products for society.

PRIORITIZE, PRIORITIZE, PRIORITIZE:

/HVVRQ��Distinguish what is interesting from what is essential. 
Effective prioritization in the context of hazard and disaster research 
disWinguishes between humanitarian emergency assistance that is 
essential for DRR and for longer-term CCA and assistance that is 
wanted by recipient countries but is less essential. The economic 
QRWLRQ�RI� ´VDWLVÀFLQJ�µ�ZKLFK�VHHNV�OHVV�WKDQ�RSWLPDO�VROXWLRQV�E\�
accepting improvements that are considered “good enough,” is worthy 
of consideration in this context.

5DPLÀFDWLRQV� Not prioritizing according to what is essential 
can lead to a situation in which aid and recovery resources 
become so thinly distributed that what is provided can have 
little more than marginal impact in regards to sustainable and 
EHQHÀFLDO�GHYHORSPHQW��$V�:LQVWRQ�&KXUFKLOO�RQFH�UHPDUNHG�
about country X putting just enough troops into combat to 
lose, so too in the context of  DRR and CCA can countries put 
just enough resources into DRR or CCA to squander those 
resources without making any reasonable or sustainable headway 
in reducing the consequences of  climate-, water- and weather-
related hazards and disasters.

OUTCOMES, OUTCOMES, OUTCOMES

/HVVRQ� All 3 ”Os”—outreach, outputs and outcomes—are necessary 
for sustainable development to be an achievable goal. The outcomes 
RI �D�'55�RU�GHYHORSPHQW�SURMHFW�DUH�PRUH�GLIÀFXOW�WR�LGHQWLI\�DQG�
assess because an adequate amount of  time must pass before the true 
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sustainability of a project can be determined and they are more�
GLIILFXOW�WR�DVVHVV�DQG�DWWULEXWH�WR�DQ\�SDUWLFXODU�LQWHUYHQWLRQ��7R�WKH�
three “Os”, however, should be added a + 1, which refers to project 
ownership. As noted above, ownership refers to the time in the life of 
a project when the initial phase (and project funding) comes to an end 
DQG�WKH�EHQHILFLDULHV��UHFLSLHQWV��RI� WKH�SURMHFW�SHUFHLYH�LWV�REMHFWLYHV�
as being so worthwhile that they choose to mainstream the project 
activities into their own development agendas at their own expense. At 
the outset of a project one can assume that it is expected that success 
would be followed by continued support by the original donor or a 
new donor and perhaps by the recipient, though funding would likely 
be a constraint for the latter.

5DPLÀFDWLRQV� Without explicit and adequate consideration 
about what might be the follow-up scenarios once the initial 
project has ended, chances are great that a project will end 
when the funding runs out without the project having 
sustainably reduced disaster risk in the project area.

CAPACITY BUILDING, CAPACITY BUILDING, CAPACITY BUILDING

/HVVRQ� Capacity building needs a “phase 2“ because “Once is not 
enough.” As learning is a lifelong experience from “K to Grey,” (from 
kindergarten to the elderly) repeated capacity building activities are 
necessary. This means that once a training or awareness workshop has 
been held, the task of  capacity building must not end. Re-education— 
of  at-risk populations, of  mid- and high-level decision makers, and 
of  climate scientists—is a necessity in the form of  refresher training 
activities that build capacity among the public. Of  course, the rub 
often is that sustained capacity building requires sustained funding, 
which is not always forthcoming.

5DPLÀFDWLRQV��Refresher courses are a “must” for people who 
have been once trained in disaster risk reduction. Otherwise, 
retention becomes the greatest enemy of  sustainable DRR. 
The problem is that those who have been trained learn some 
things but their retention of  information after some period 
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diminishes. It’s only natural for this to happen. Capacity building 
PXVW�DOVR�RYHUFRPH�GLIÀFXOWLHV�RI �FRPPXQLFDWLQJ�FRQFHSWV��DV�
noted above), however, as trainers must pay attention to the fact 
that the ranks of  civil society are composed of  those from all 
educational levels.

FORESIGHT, FORESIGHT, FORESIGHT

/HVVRQ��When has enough information for decision-making been 
made available? DMUF (Decision Making Under Foreseeability): 
Most if  not all decisions are made with less than perfect information 
in hand. Foreseeability can be seen as a qualitative expression of  
probability or of  the likelihood that some event will occur. Scientists 
tend to focus on reducing uncertainty and to use quantitative 
expressions of  probabilities; however, most people do not have the 
training necessary to understand probabilities. But everyone can 
appreciate analogy, especially those that describe similar situations of  
hydro-meteorological risk and hazard. 

5DPLÀFDWLRQV��While researchers focus on reducing 
uncertainties in their projections, civil society and political 
OHDGHUV�XVXDOO\�FDQQRW�ZDLW�XQWLO�DOO�VFLHQWLÀF�LQIRUPDWLRQ�LV�
in hand before making decisions. In truth, to delay making 
decisions in order to have more timely or perfect information 
may not be prudent in regions that are at risk to the impacts of  
today’s variability under changing climates. DMUF is a positive 
way to look at decision making in that it focuses on information 
at hand as opposed to lamenting the absence of  perfect 
information. 

MISSION, MISSION, MISSION

/HVVRQ��Serving as a catalyst by funding a pilot project is an important 
role that a humanitarian organization can perform. It supports 
DRR experiments that, if successful, could produce longer-term 
EHQHÀFLDO�RXWFRPHV��*RYHUQPHQW�OHDGHUV�WKDW�SURYLGH�VXSSRUW�WR�
their humanitarian and development assistance agencies must realize 
that the pilot projects they might support initially for DRR and CCA 
might receive further support from other humanitarian or sustainable 
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development agencies if  those pilot projects are seen as leading to 
potentially promising to their organization’s long-term mission. New 
donors can and have built on the progress that was made during pilot 
projects. Thus, it is important for decision makers to understand  the 
important contributions of  pilot projects, when they evaluate the 
effectiveness of  their respective country’s foreign assistance programs.

5DPLÀFDWLRQV� The failure of  governments to support agency 
start-up programs that do not produce visible outcomes in the 
short term puts sustainable development prospects at risk.

DEMYSTIFY, DEMYSTIFY, DEMYSTIFY

GH�P\V�WL�I\��YHUE�
0DNH��D�GLIÀFXOW�RU�HVRWHULF�VXEMHFW��FOHDUHU�DQG�HDVLHU�WR�
understand (e.g., “this book attempts to demystify technology”).

MDU�JRQ���QRXQ�
Special words or expressions that are used by particular 
SURIHVVLRQV�RU�JURXSV�DQG�WKDW�DUH�GLIÀFXOW�IRU�SHRSOH�RXWVLGH�
RI �WKRVH�VSHFLÀF�SURIHVVLRQV�RU�JURXSV�WR�XQGHUVWDQG�

Every profession has its own set of  concepts that others in the same 
profession understand and use in daily conversations. To outsiders, 
however, those concepts often constitute incomprehensible jargon 
that is for others similar to hearing to an unknown language. In 
addition, concepts, phrases and words can also be homonymous, 
sounding the same but having different meanings (e.g. read and red), 
which only adds to the confusion of  the uninitiated.

Even more confusing, climate science, natural hazards and 
development communities have similar jargon, but use those 
specialized words in different ways, complicating communication 
across disciplines. For example, the word “mitigation” has nuanced 
but important differences in meaning for climate and disasters 
researchers. The problem is that each profession uses its ‘jargon’ and 
assumes that others in different professions understand their nuanced 
PHDQLQJV��7KLV�LV�RIWHQ�QRW�WKH�FDVH��'HP\VWLI\LQJ�SURIHVVLRQ�VSHFLÀF�
jargon to outsiders must be a one of  the tasks of  every professional. 
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Exacerbating the problem of  jargon is that professionals must not 
only communicate amongst themselves but also with decision makers
and members of  civil society: their target audiences. Most people 
in civil society have neither the time nor the expertise to demystify 
VFLHQWLÀF�WHUPV��ZKLFK�PHDQV�WKDW�GRLQJ�VR�IDOOV�XSRQ�WKH�K\GUR�
meteorological community to discuss their climate, hazards and 
development concerns in a language that is clearly understandable 
WR�ORFDO�FRPPXQLWLHV��:LWKRXW�VXFK�FODULÀFDWLRQ��OLWWOH�KHDGZD\�FDQ�
likely be made to enhance understanding of  and preparedness for the 
consequences of  human-induced climate change.

5DPLILFDWLRQV� Despite over a decade of discussion in various 
countries—industrialized, graduated developing  and 
developing—about the importance of educating the public 
about various aspects of the science and impacts of climate 
change and about the need for enhancing disaster risk reduction 
at local levels, reviews of projects that have attempted to do 
VR�FRQWLQXH�WR�QRWH�WKH�GLIÀFXOWLHV�HQFRXQWHUHG�LQ�HGXFDWLQJ�
villagers about important aspects of DRR and of CCA projects. 
If more effective ways of demystifying and communicating 
science-based terms to the at-risk communities are not sought 
then attempts to demystify and communicate an important 
aspect of building resilience at the local level will remain 
strained and the hoped-for outcomes will suffer.

VARIABILITY, VARIABILITY, VARIABILITY

A major goal of  climate science impacts and applications research 
is related to coping with variability within a season, between seasons 
and inter-annually. Despite this goal, climate change continues to 
dominate science news today and is in large measure a recurring news 
story in major electronic and printed media. In this same vein, climate 
change also dominates climate science funding. As a result, modelers 
have continued to focus considerable attention on improving their 
computer-based projections of  plausible scenarios about changes in 
the global to local climate regimes to the end of  this century—about 
87 years from now. From a societal needs perspective, however, 
efforts to improve socio-economic tactics and strategies to cope with 
climate variability will likely require just as much concern as well as 
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a substantial sustainable resource stream as do responses to climate 
change decades into the future. At this point, neither this concern nor 
that resource stream appear to be immediately forthcoming.

Climate scenarios modeled nine decades into the future are not im- 
mediately relevant to most policy makers or civil actors. To be honest, 
most people in the world today, whether rich or poor, from developed 
or developing nations, only concern themselves with seasonal 
variations and changes that will occur during their lifetimes, which
is generally far less than 87 years. Improvements to science-based 
forecasts must be coupled with effective communication and 
dissemination procedures so that seasonal to inter-annual forecasts and 
their associated early warnings are effectively relayed to communities 
and socio-economic sectors at-risk to hydro-meteorological variability 
and extremes and acted upon.

5DPLÀFDWLRQV��Along with climate change, variability issues 
must be kept on the proverbial front burner of  development 
issues. If  societies, communities and individuals cannot improve 
their ability to coping with today’s variability they are unlikely
to be able to cope with climate change related variability in 
future decades. An over-focus on climate change concerns at 
the expense of  paying adequate attention to the science and 
impacts of  variability can hinder interest in climate change of  
local communities about future climate change as they are most 
concerned about the inter-annual variability, both its “knowns 
and unknowns.”

TRAINING, TRAINING, TRAINING

Training, like education, is not a one-time event, though clearly some 
training is better than none at all. This applies to training for DRR, for 
CCA and for linking (whether bridging, blending or integrating) them 
in a meaningful way. DRR training of trainers who in�turn are in a 
position to train volunteers in at-risk communities must be undertaken 
on a continual basis. New ideas and more effective approaches seem 
to overshadow “accepted best practices,” especially in light of the 
fact that the climate is always changing. A concern exists now that 
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climate changes are occurring at a more accelerated pace than in the 
recent past. Training of  trainers would help to incorporate a top-down 
infusion of  new information and a reconsideration of  approaches 
to DRR and CCA with a bottom-up infusion of  the strengths, 
weaknesses, constraints and opportunities existing in different 
communities with different socio-economic and cultural settings.

5DPLÀFDWLRQV��Updating initial training of  people at the 
local community level shows trainees that the country has a 
commitment to them and an awareness of  their value to society
in educating the general public about climate and the climate 
change-related risks they face. Conversely, not to do so sends the 
wrong message to trainees in that there would be no assurance 
after the initial training has ended that the trainer will remain 
in his or her job. It suggests that the funders did not really care 
HQRXJK�WR�XSJUDGH�WKHLU�WUDLQLQJ�VNLOOV��DV�QHZ�VFLHQWLÀF�DQG�
other information becomes available. Commitment by trainers 
to their tasks will have been weakened.

IMPROVISATION, IMPROVISATION, IMPROVISATION

At-risk populations are potential victims in situations where hazards 
become disasters. They are on the proverbial frontlines when a 
GLVDVWHU�VWULNHV��$V�YLFWLPV��GHÀQHG�KHUH�DV�SHRSOH�OLYLQJ�LQ�WKH�GLVDVWHU�
affected area, can be viewed as Zero-Order Responders (ZORs). 
They are immediately forced to improvise and innovate in order to 
feed their families, help other affected people and to survive under 
harsh conditions. To respond—using whatever has not been buried 
under mud and debris, washed away or contaminated—people must 
survive and adapt on their own in dire, life-threatening situations for 
KRXUV�RU�GD\V��VRPHWLPHV�HYHQ�ZHHNV��EHIRUH�WKH�ÀUVW�UHVSRQGHUV�FDQ�
reach them. This raises the question whether people can be taught to 
improvise in the face of  disaster. Here introducing the concept of  an 
improviVatory is relevant.

An “improvisatory” is analogous to a laboratory or collaboratory. It is 
D�SODFH�ZKHUH��LQ�D�À[HG�ORFDWLRQ�RU�YLUWXDOO\�YLD�WKH�,QWHUQHW��VWRULHV�
about improvisation in the face of  hydro-meteorological hazards 
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and disasters can be collected, catalogued, and shared. They can be 
compiled based on formal interviews and anecdotal comments on 
their observations.

5DPLÀFDWLRQV��Viewing those affected by hydro-meteorological 
GLVDVWHUV�RQO\�DV�YLFWLPV�DQG�QRW�DV�WKH�WUXH�ÀUVW�UHVSRQGHUV³DV�
zero-order responders—misses the opportunity to teach at-
risk communities to identify and to practice innovative ways 
WR�VXUYLYH�WKRVH�ÀUVW�KRXUV��GD\V�RU�ZHHNV�DV�WKH�QHHG�PD\�EH�
XQWLO�WKH�RIÀFLDO�ÀUVW�UHVSRQGHUV�DUULYH�RQ�WKH�VFHQH��,W�ZRXOG�
mean that an important aspect of  disaster risk preparedness 
training—self  help through learning to improvise—would 
remain unaddressed.

source: https://nbstcloud.lpplus.net/schools/lincroft/website/Pages/Performingarts.aspx
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EL NINO AND LA NINA AS POTENTIAL “HAZARD-SPAWNERS” 
WITH VALUE FOR DRR AND CCA

Forecasting ENSO extremes ((O�1L R and D�1L D) provides a 
relatively bright spot in forecast-based hydro-meteorological warnings 
to societies about the potential occurrence of an (O�1L R or a D�
1L D event. Each ENSO extreme, whether (O�1L R (a warm event) or 
D�1L D (a cold event), is associated with a cluster of likely impacts --- 
GURXJKWV��ÁRRGV�DQG�ÀUHV�����RQ�VRFLHWLHV�DQG�HFRV\VWHPV�DURXQG�WKH�
globe. Despite the general value to some countries of  the forecast of  
these events, missed forecasts are to be expected. Nevertheless ENSO 
researchers continue to improve their forecasting skill including their 
early warning systems.

It is important to keep in mind that forecasting the onset or duration 
of an (O�1L R even is different than forecasting the consequences of 
that (O�1L R once the onset of an event has been observed. ENSO 
extremes have likely impacts in certain countries or regions based on 
observed physical linkage or from statistical assessments, e�g� 
Australia DQG�WKH�6RXWK�3DFLILF�,VODQGV��WKH�3KLOLSSLQHV�DQG�6RXWKHDVW�
$VLD��Zimbabwe and southern Africa, the West coasts of the 
Americas, 1RUWKHDVW�%UD]LO��DPRQJ�RWKHU�VSHFLILF�ORFDWLRQV�

Once an (O�1L R, for example, has been forecast likely impacts 
can be prepared for, because we have a reliable glimpse of the 
“teleconnections” between (O�1L R or /D�1LxD and droughts, 
tropical VWRUPV��IORRGV��DQG�IRRG�LQVHFXULW\��7KH�EULGJLQJ�RU�EOHQGLQJ�
RI�'55�DQG�&&$�DFWLYLWLHV�FDQ�EHQHILW�IURP�(162�NQRZOHGJH��DV�
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the phenomenon has both longer term impacts and on the “here and 
now” need for preparedness for hazards and disasters. ENSO 
extremes forecasts need not be perfect for preparedness of local 
communities to take action. It is important to note that the impacts of 
global warming on ENSO are not as yet known.
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In mid-March 2015, the UNISDR will facilitate development of  a 
post-2015 framework for DRR. The process, to be held in Sendai, 
Japan, is a 10-year follow-up to the HFA (Hyogo Framework for 
$FWLRQ���6LQFH�WKH�ÀUVW�+)$�6XPPLW��PXFK�ZRUN�KDV�EHHQ�GRQH�
worldwide on DRR by a wide range of  organizations. Outcomes from 
these activities have been printed in the form of  “lessons learned.” 
Identifying lessons is important and it seems that every organization 
directly or indirectly engages in lessons learned activities. They do so 
WR�LPSURYH�HIÀFLHQF\�DQG�HIIHFWLYHQHVV�RI �RSHUDWLRQV�RU�DFWLYLWLHV�
Lessons also appear as recommendations and comments. These 
LGHQWLÀHG�OHVVRQV�QHHG�WR�EH�VKDUHG�DPRQJ�WKRVH�LQYROYHG�LQ�GLVDVWHU�
risk reduction and in longer-term development.

In order to promote such knowledge sharing, we believe it is 
LPSRUWDQW�DQG�EHQHÀFLDO�WR�FRQYHQH�D�/HVVRQV�/HDUQHG�6XPPLW�
(hopefully in advance of  the UN Conference on DRR and 
Resilience). The Summit would provide avenue for discussions 
among representatives of  government agencies, corporations, and 
communities about the prospects for and problems with identifying, 
evaluating, storing, sharing, re-using and updating lessons related 
to DRR. This effort would include discussion of  how to effectively 
bridge or blend DRR with CCA in order to enhance the resilient 
adaptation of  societies to a changing climate.

7KURXJK�WKH�6XPPLW��OHVVRQV�DOUHDG\�LGHQWLILHG�DQG�WKH�ZD\V�DQG�
means of collecting them could be shared among governmental and 
non�governmental organizations, corporations, and civil society� 

Is it time 
for a 
DRR-CCA 
“Lessons Learned” 
Summit?
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Learning from others could help to provide insights and serve as 
a guide to future behavior of  individuals, communities, groups, 
and governments in the face of  hydro-meteorological hazards and 
disasters.

ABOUT LESSONS LEARNED

:K\�
Philosopher Santana was noted as having said, “Those who do not 
learn from history are doomed to repeat it.” There are now variations 
on this theme, uttered by famous as well as the not so famous 
individuals, but the core message remains: people must know history 
in order to learn from it. People around the globe, through trial and 
error, KDYH forever�EHHQ learning tactical and strategic responses�WR 
their local and regional hydro-meteorological hazards and disasters. 
0XFK�of what they have learned in their local environments could 
be of value to others facing similar hazards and disasters far away.

:KR�
Corporations, government ministries and agencies, the military and 
other security organizations and educators, among others, have 
engaged in formal searching for and collecting of  lessons resulting
from reviews of  their activities. There is in fact what might be called 
D�VXE�ÀHOG�RI �UHVHDUFKHUV�LQ�XQLYHUVLWLHV�DQG�LQ�FRUSRUDWLRQV�IRFXVHG�
on the theory and practice related to learning lessons. A search on 
WKH�,QWHUQHW�LGHQWLÀHV�WKH�UDWKHU�ZLGHVSUHDG�LQWHUHVW�DQG�ZULWLQJV�LQ�
science, culture, politics and the application of  science to societal 
concerns. Lessons can be positive as well as negative, though interest 
leans toward the latter.

:KHQ�
Some organizations wait until a project has ended in order to seek 
lessons or guidance with regard to future responses to hazards and 
disasters. Others undertake mid-course reviews of  their activities to 
change those activities that seem in need of  correction. Still others 
favor using a scribe from the outset of  an activity to record possible 
lessons throughout the duration of  the project for later evaluation. 
The scribe approach circumvents the problems associated with a loss 
RI �PHPRU\�DERXW�OHVVRQV�WKDW�PLJKW�KDYH�EHHQ�LGHQWLÀHG�EXW�QRW�
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recorded by participants.

:KHUH�
In just about every local community country, corporation or 
government ministry around the globe lessons are sought in one form 
RU�DQRWKHU��)RUHLJQ�DVVLVWDQFH�DJHQFLHV��VSHFLÀFDOO\��RIWHQ�UHYLHZ�WKHLU�
projects to identify and evaluate the impact of their work, matching 
progress againVW the project’s mission statement.

+RZ�
Searching for lessons can be undertaken in a formal, structured and 
routine way. It can also be undertaken in an informal, ad hoc way 
(whenever someone in authority believes there is a need to search for 
lessons). Some organizations collect lessons, organizing and guarding 
them for re�use at a future time. To some organizations, a “lessons 
learned” process intends to produce information about lessons for 
internal, and “our-eyes-only” use, not wanting to expose to outsiders 
bad corporate management practices.



138

REFERENCES

$KPHG��$��.�����������&RQFHSWV�DQG�3UDFWLFHV�RI�¶5HVLOLHQFH·��$�
&RPSLODWLRQ�IURP�9DULRXV�6HFRQGDU\�6RXUFHV��86�,27:6��,QGLDQ�
2FHDQ�7VXQDPL�:DUQLQJ�6\VWHP��3URJUDP�'RFXPHQW�����
,27:6����

Alexander, D. (2013). Resilience and disaster risk reduction: an
etymological journey. Nat. Hazards Earth Syst. Sci., 13, 2707-2716.

Archer� E.R.M. (2003). Identifying Xnderserved Hnd-Xser Jroups in the 
Srovision of Flimate Lnformation. Bulletin of the American Mete-
orological Society. 11(84), 1525–1532.

Bailey, R. (2013). Managing Famine Risk: Linking Early Warning to 
Early Action. A Chatham House report, London, UK.

Birkmann, J.�DQG�K. Teichman (2010). Integrating disaster risk 
reduction and climate change adaptation: key challenges—scales, 
knowledge, and norms. Sustainability Science, 5(2), 171–184.

Catholic Organisation for Relief and Development Aid (2010). 
Pro-gramme Evaluation of Disaster Risk Reduction.�

CEPREDENAC (2009). Proyecto: Política Centroamericana de 
Gestión Integral del Riesgo de Desastres: hacia la Reducción del 
Impacto de los Desastres y su contribución al Desarrollo Seguro y 
Sostenible. Secretaría Ejecutiva Centro de Coordinación para la Pre-
vención de los Desastres Naturales en América Central. 16 pp.

Carr, E.H. (1939: reprinted 1964). The Twenty Years’ Crisis, 1919-
1939; an Introduction to the Study of  International Relations. New 
York: Harper & Row.



139

Clark, H. (2012). Building resilience: the importance of  prioritizing di-
saster risk reduction. UN Hopkins Lecture, University of  Canterbury, 
UK, August 15, 2012.

Cogels, O. (2005). “Welcome Speech by the CEO of the MRC.” 3rd 
Annual Flood Forum. Vientiane, Lao PDR (April 7). Retrieved from: 
http://www.mrcmekong.org/news- and-events/speeches/3rd-annu-
DO�PHNRQJ�ÁRRG�IRUXP���

Donahue, A. and R. Tuohy (2006). “Lessons We Don’t Learn: A Study 
of the Lessons of Disasters, Why We Repeat Them, and How We 
Can Learn Them” in Journal of Homeland Security Affairs, Volume 
II No.2 (July). Retrieved from: www.hsaj.org/?fullarti- cle=2.2.4

(&+2���������&DSDFLW\�EXLOGLQJ�IRU�ÁRRG�SUHSDUHGQHVV�SURJUDPV�
�VXE�FRPSRQHQW����RI� IORRG�0DQDJHPHQW�DQG�0LWLJDWLRQ�3URJUDP��
End of Project Evaluation of ECHO Supported Project. European 
Commission Support to Mekong River Commission (March 17), 65 
pp.

Federal Ministry for Economic Cooperation and Development (2011). 
German Humanitarian Assistance Abroad.

FEMA (2013). Lessons Learned Information Sharing. Retrieved from:
https://www.llis.dhs.gov

Gaillard, J. C. (2010). Vulnerability, capacity and resilience: Perspectives 
for climate and development policy. Journal of  International Develop-
ment, 22(2), 218–232. doi:10.1002/jid.1675

Glantz, M.H. (G��(1988). Societal Responses to Regional Climate 
Change: Forecasting by Analogy. Westview Press, Inc, Boulder, 
Colorado.



140

Glantz, M.H. (2009). Coping with a changing climate: considerations 
for adaptation and mitigation in agriculture. UNFAO, Rome, Italy.

Global Facility for Disaster Reduction and Recovery (2010). Evalu-
ation of  the World Bank Global Facility for Disaster Reduction and 
Recovery.

Holling, C. S. (1973). Resilience and stability of ecological 
systems. Annual 5eview of (cology and �6\Vtematics, 4, 1–23.

Hansen, J. W., S.J. Mason, L. Sun, DQG�A. Tall (2011). Review of 
seasonal climate forecasting for agriculture in sub-Saharan Africa. 
Experimental Agriculture, 47 (Special Issue 02), 205–240.

Hyogo Framework for Action (2005). Building the Resilience of  
Nations and Communities to Disasters. Retrieved from: http://www.
unisdr.org/we/coordinate/hfa

IPCC Third Assessment Report (2001). Climate Change 2001: Im-
pacts, Adaptation, and Vulnerability. IPCC.

IRI (2001). Regional Climate Prediction and Risk Reduction in the 
Greater Horn of  Africa: A Proposal to the United States Agency for 
International Development. New York, USA.

Jianchu X., M. Eriksson, J. Ferdinand� and J. Merz (eds.) (2006)� 
Man-aging Flash Flood and Sustainable Development in the 
Himalayas, Report of an International Workshop in Lhasa, PRC, 
October 23-2�, 2005. ICIMOD, KTM, Nepal

Jonkman, S. N. (2005). Global perspectives on loss of human 
life FDXVHG�E\�IORRGV��1DWXUDO�+D]DUGV��������������



141

Klein, R. J. T., Nicholls, R. J., DQG )��Thomalla (2003). Resilience to 
natural hazards: How useful is this concept? Environmental Hazards, 
5(1), 35–45. doi:10.1016/j.hazards.2004.02.001

Lindblom, C.E. and D.K. Cohen �1979�. Usable Knowledge: 
Social Science and Social Problem Solving. New Haven: Yale UP.

Lothar, S. Ed., (2003). Resilience and Vulnerability: Adaptation in the 
&ontext of &hildhood $dversities. Cambridge, UK: Cambridge 
Univer-sity Press.

Martino, J.P. (1972). Introduction to Technological Forecasting. NY: 
Gordon & Breach Science Publishers.

Mazlish, B (Ed.) �1965�. The Railroad and The Space 
Program. Cambridge, MA: MIT Press.

Miller, F., +��Osbahr, (��Boyd, )��Thomalla, 6��Bharwani, *�� 
Ziervogel, et al. (2010). Resilience and vulnerability: complementary 
or conIOLFWLQJ�FRQFHSWV��(FRORJ\�DQG�6RFLHW\������������

Milton, N. �2009�. “What is a lesson learned?” May 6. Retrieved 
from: www.nickmilton.com/2009/05/what-is-lesson-learned.html

Mitchell, T. and M. van Aalst (2008). Convergence of  disaster risk 
reduction and climate change adaptation. A review for DFID, 1–22.

0RQW]��%��(��DQG�(��*UXQWIHVW���������)ODVK�IORRG�PLWLJDWLRQ��
UHFRP-mendations for research and applications. In Global 
Environmental�&KDQJH�3DUW�%��(QYLURQPHQWDO�+D]DUGV��������������



142

MRC (Mekong River Commission) �2009�� Annual Flood Report. 
Retrieved from: http://www.mrcmekong.org/free_download/
research.�htm

MRC �2009b�. Adaptation to Climate change in the Countries in the 
Lower Mekong Basin: regional synthesis report. MRC Technical Paper 
No. 24 (September). Also printed as MRC Management Information 
Booklet Series #1.(September 2009).

MRC �2013�. Flood Management and Mitigation Program. 
Retrieved from: http://www.mrcmekong.org/about-the-mrc/
programmes/IORRG�PDQDJHPHQW�DQG�PLWLJDWLRQ�SURJUDPPH�

NATO (2011). Lessons Learned Handbook �2011�� 2nd Ed. Joint 
Anal-ysis and Lessons Learned Centre, September. Retrieved from: 
www.�jallc.nato.int/newsmedia/docs/
lessons_learned_handbook_2nd_edi-tion.pdf

Ngugi, R.K., S.M. Mureithi, and P.N. Kamande (2011). Climate Fore-
cast Information: The status, needs and expectations among small-
holder agro-pastoralists in Machakos District, Kenya. International 
Journal of Current Research ����������� (November).

O’Brien, K., L. Sygna, R. Leichenko, W.N. Adger, J. Barnett, T. Mitch-
ell (2008). Disaster risk reduction, climate change adaptation and 
human security. Report prepared for the Royal Norwegian Ministry 
of Foreign Affairs by the Global Environmental Change and Human 
Security Project, GECHS Report.

Schwartz, E. (2006). “A Needless Toll of  Natural Disasters” (26 
March), Boston Globe Op Ed. Cited in Wikipedia.

Shaw, R., J.M. Pulhin, and J.J. Pereira (2010). Climate change adapta-
tion and disaster risk reduction: overview of  issues and challenges. 
Community, Environment and Disaster Risk Management, 4, 1-19.



143

6KUHVWKD��$��%��DQG�6�5��%DMUDFKDU\D���������&DVH�VWXGLHV�RQ�ÁDVKÁRRG�
ULVN�PDQDJHPHQW�LQ�WKH�+LPDOD\DV��,Q�VXSSRUW�RI �VSHFLÀF�ÁDVK�ÁRRG�
policies. ICIMOD, Kathmandu, Nepal.

Simon, H.A. �1956�. Rational choice and the structure of the 
enviroQment. Psychological Review, ���2�, 129-138.

Spilsbury, M. J. , C. Perch, S. Norgbey, G. Rauniyar� and C.Battaglino 
(2007). Lessons Learned from Evaluation: A Platform for Sharing 
Knowledge. UNEP Special Study Pa- per Number 2, January. See Also 
“UNEP. Evaluation and Oversight Unit (EOU) database of lessons 
derived from evaluations conducted over the past several years www.�
XQHS�RUJ��HRX�3RUWDOV����5HSRUWV�/HVVRQV���/HDUQHG���USW�SGI

Swedish International Development Cooperation Agency (2008). Are 
Sida Evaluations Good Enough?�5HWULHYHG�IURP��ZZZ�RHFG�RUJ�
GHUHF�VZHGHQ����������SGI

Swiss Agency for Development and Cooperation (2011). Disaster Risk 
Reduction in International Cooperation: Switzerland’s Contribution to 
the Protection of  Lives and Livelihoods.

Tearfund (2008). Linking climate change adaptation and disaster risk 
reduction, Teddington: Tearfund. 1–19.

Than, M. (2006). Intra-Regional and Cross-Border Economic Coop-
eration in The Mekong Arranged & Rearranged. M.S.I. Diokno and 
N.V. Chinh (Eds.). Changmai, Thailand: Mekong Press, p.141.

Truss, L. (2006). Eats, Shoots and Leaves: The Zero Tolerance Ap-
proach to Punctuation. New York, Gotham Books.

UK Department for International Development (2011). Multilateral 
Aid Review.

UNISDR �2013a�. 81,6'5�WHUPLQRORJ\�RQ�'55��See at: 
http://www.unisdr.org/we/inform/terminology



144

UNISDR �2013b�.  +\JR�)UDPHZRUN�IRU�$FWLRQ��See at: www.unisdr.org/we/
coordinate/hfa

UNISDR �2013c�. Building Resilience to Disasters through 3artner-
ships: Lessons from the Hygo Framework for Action. Thematic think 
piece from IOM, ITU, OHCHR, UNESCO, UNEP, UNISDR, UNF-
PA, WMO.

UNU (1996). Regional Development for the Mekong Basin: Report of  
the International Symposium, December 1994. Convened by the Unit-
ed Nations University and by the Global Infrastructure Fund Research 
Foundation Japan. Tokyo

USAID/DCHA/OFDA, (2012a). Annual Program Statement (APS) 
No. OF- DA-FY-13-000003.

USAID (2012). Building Resilience to Recurrent Crisis. Retrieved 
IURP��KWWS���ZZZ��XVDLG�JRY�VLWHV�GHIDXOW�ÀOHV�GRFXPHQWV������
USAIDResiliencePolicyGuidanceDocument.pdf

Weber, R., D.W. Aha, H. Munoz-Avila, DQG�L.A. Breslow (2000). An 
In-telligent Lessons Learned Process. Expert Systems with 
Applications, �������17-34.

Wells, H.G., (1904). The Country of  the Blind. The Strand Magazine.



References for Illustrations

Title page: www.fcw.com/articles/2013/07/08/exectech-operational-
resilience.aspx
p.8: www.globalgage.ibo.org
p.10: emergency-room-nurse.blogspot.com
p.12a: Leo Posillico Illustration, 2005
p.12b: www.uowblogs.com
p.13: www.atoi2voir.com/atoi/visu_article.php?id_art=29
p.18: www.forbes.com
p.19: www.hahdang.blogspot.com
p.20: 2014 Munchener Ruckversicherungs-Gesellschaft, GeoRisk
Research, 2014
p.26: http://glennpasch.com/manangement-coaching-and-
communication/
p.30: www.nalakagunowardene.com
p.36: http://cobaltpm.com/lessons-learned-on-projects/
p.42: www.reliefweb.int
p.57: www.radionilo.com
p.59: www.ilri.org/ilrinews/index.php/archives/tag/usaid
p.61: www.getittravel.com
p.62: www.archive.constantcompact.com
p.64: www.maszol.ro
p.73: www.slideshare.net/CPWFMekong/stuart-orr-keynote
p.74: www.icimod.org
p.76: www.grida.no
p.80: www.heraldsun.com
p.83: www.preventionweb.net
p.89: NOAA
p.91a: www.allvoices.com
p.91b: www.un.org
p.104: www.thewhitedsepulchre.blogspot. com/2009/11/target-rich-
environment.html
p.108: www.esunet.uji.es/
p.109: www.saptstrengh.com
p.132: www.nbstcloud.lpplus.net/scholls/lincroft/website/Pages/
Pertormingart.aspx
p.134: Centre de Prediction du Climat-NCEP, NOAA

145


	Blank Page



