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Demand for more accurate predictions of regional climate necessitates a unified modelling approach explicitly 
recognizing that many processes are common to predictions across time scales. Hurrell et al. (2009: 1819) 

Climate change adaptation and disaster risk reduction policy makers, experts and practitioners must 
communicate and collaborate with each other effectively to ensure a comprehensive risk management approach 
to development at local, national and international levels of government. Tearfund (2008a:15) 

In spite of statements of intent to interact closely with stakeholders and policymakers in climate research and 
applications programs, there is still very little meaningful, two-way, and continuous interaction with user 
communities. WMO (2010:4) 

1. Introduction 

Advocates of closer collaboration are to be found within both climate science and risk 
management.  However, these developments are occurring more in parallel than in concert. 

Climate modellers acknowledge that limited understanding and representation of complex, 
multi-scale atmospheric processes is hampering weather and climate prediction over days to 
decades. Strategies for a more unified approach to climate system prediction include testing 
weather models over seasonal-to-decadal time scales and climate models over days to 
decades (Hurrell et al., 2009). Through this interchange of scales and development of higher 
resolution models it is hoped that important building blocks of weather and climate (such as 
convective processes and cyclones) will be better resolved. 

Likewise, climate change and disaster management communities are beginning to identify 
shared benefits of a co-ordinated approach to extreme events. These include more efficient 
use of financial, human and natural resources; more effective and sustainable outcomes; 
and ultimately reduced climate-related harms to people and property (Tearfund, 2008a). 
Both communities recognise that the poor are disproportionately impacted by climate 
hazards because of uneven distributions of risk and vulnerability (Thomalla et al., 2006). 

Cases of effective coupling of the climate research and “user” communities are much harder 
to find. Some contest that there are very few “proofs of concept” to demonstrate how 
development planners have drawn on climate risk information in practice (Ziervogel et al., 
2008; Wilby et al., 2009). Regional Climate Outlook Forums (RCOFs) are a major exception 
but these are concerned with time-scales of seasons rather than decades1. These groups 
routinely develop consensus forecasts and share real-time weather information that is 
helpful for contingency planning (Hansen et al., 2002) (see Annex 1). Hellmuth et al. (2007) 
provide a compendium of case studies including flood management in Mozambique, malaria 
control in southern Africa, and drought insurance in Malawi. 

More generally, timely seasonal forecasts can assist with scheduling of tillage and planting; 
allocating land to different crops; adjusting stocking rates; and applying inputs of water and 
fertilizer that can capitalise from favourable conditions. Downstream haulage, food 
processing and marketing systems can also scale-up in anticipation of bountiful harvests. 
Conversely, when the outlook is unfavourable, authorities can be forewarned of reduced 

                                                             

1
 For information on Regional Climate Outlook Forums refer to the World Meteorological Organisation: 

http://www.wmo.ch/pages/prog/wcp/wcasp/clips/outlooks/climate_forecasts.html  
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water availability; seed suppliers of demand for drought-resistant cultivars; governments of 
higher commodity prices, the need for greater spending on drought relief programmes, pest 
control, depressed demand for non-agricultural products, and potential rural-urban migration. 
Steps can then be taken to increase preparedness and coordinate effective responses. 

However, there remain several challenges to the effective uptake of climate forecasts as part 
of wider efforts to reduce poverty (Hartmann et al., 2002). First, relatively few countries have 
the technical and financial resources needed to develop and issue bespoke forecasts. 
Second, the utility of forecasts must be maximised for different levels of decision-making: 
from on-farm applications, up to government bodies and international agencies. This 
requires better networking, extension activities, and joint projects involving diverse sets of 
suppliers and users of forecasts. Third, despite significant technical advances, there are 
recognised limits to the accuracy of seasonal forecasts, particularly at finer time and space 
scales. There are also significant land areas for which there is no predictive skill (Figure 1). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Regions and seasons with greatest 
potential predictability in Africa. JAS = Jul-
Sep, OND = Oct-Dec, JFM = Jan-Mar. 
 
Source: IRI (2006) 
 

Climate prediction over years to decades is an even more challenging proposition. This is a 
relatively new area of climate science that is striving to bridge the gap between seasonal 
forecasts and multi-decadal climate change. Despite the development of prototype systems 
and rapidly evolving research agenda, decadal prediction remains a science-led activity. 
Indeed, the terms “user” and “stakeholder” are conspicuous by their limited appearance in 
recent review articles (see: Meehl et al. [2009]; Haines et al. [2009]). Nonetheless, 3 to 10 
years is the typical horizon for humanitarian and development planning, so the technology 
may have utility provide that sufficiently skilful forecasts can be produced at regional scales. 

The World Meteorological Organisation recognises that it is important not to consider climate 
services as an end in themselves (WMO, 2010: 2). Furthermore, in adopting a more holistic 
approach dialogue must be maintained between the developers and users of climate 
services. This paper describes different modes by which such knowledge exchange might 
proceed. The suggestions are shaped by the author’s recent experiences of working with 
development agencies in the Middle East and North Africa (MENA) region, and South Asia.  

Sections 2 and 3 provide case studies of the role of the climate scientist: first, in the 
development of a risk management platform for Djibouti; second, in the assessment of 
adaptation strategies for the water sector in Yemen. Section 4 reflects on the key incentives 
and obstacles to such exchange activities, and Section 5 concludes with a few words of 
caution. 
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2. Case study 1: A comprehensive approach for risk assessment in Djibouti 

As part of a broader set of activities on adaptation to climate change under way in the MENA 
region, the World Bank is reviewing risks posed by climate variability and change to Djibouti, 
together with options for strengthening national capacity to understand and adapt to such 
risks. This includes steps being taken by the Government to better integrate risk and disaster 
management within the process of development planning and poverty reduction. 

Djibouti is a small, resource-poor country, strategically located in the Horn of Africa at the 
southern end of the Red Sea. The country is poorly endowed with natural resources, and 
has limited arable land (just 0.1% by area), rainfall, and groundwater reserves. According to 
the United Nations’ 2005 estimate, Djibouti's population is nearly 800,000, of which 
approximately two-thirds live in the capital city. About 40 percent of Djibouti’s population are 
under age 15 and only 15 percent over age 40. Life expectancy at birth is just 43 years. 

The population is vulnerable to a range of weather-related hazards including: multi-year 
droughts that compound the effects of the natural aridity of the climate, exacerbating water 
scarcity; flash floods with attendant loss of life, impact on livelihoods and damage to 
infrastructure (as in Figure 2); epidemics of diarrhoea and cholera following flood episodes; 
and fires fueled by the extended dry periods (Wilby, 2009a). 

  

Figure 2 Flooding of Djibouti by the Oued Ambouli in April 1994. Sources: Photo by Jalludin 
Mohamed and Google Earth image of the delta by Sergio Mora. 

One of the objectives of the project is to develop a Geographic Information System (GIS) to 
integrate different forms of risk information. This involves: identifying hazards through 
historical review and data analysis to establish magnitudes and probabilities; surveying 
existing assets, economic activities, population exposure and vulnerability to natural 
hazards; combining hazard and vulnerability data to evaluate risks and identify “hot spots”; 
visualizing hazard and risk management scenarios using online tools and a printed atlas. 

The role of the climate scientist within the multi-national and multi-disciplinary team was to: 
review available climate risk information, identify the most vulnerable sectors, and critique 
the use of climate scenarios within the risk platform. 

Knowledge exchange between the climate scientist, the wider technical team, and local 
clients occurred via several modes. Prior to a mission to Djibouti, contextual information was 
provided by the World Bank, and teleconferencing helped to consolidate an agreed set of 
objectives. The climate scientist was asked to review the Terms of Reference and to provide 
initial remarks on technical feasibility.  

During the mission, essential climate information was collated from primary and secondary 
data sources. These were subject to quality assurance and analysis on behalf of the wider 
project team. Downscaled climate change scenarios were also produced. Face to face 
meetings with local academics, government officials and Ministers, donor bodies, and field 
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technicians further ensured that indigenous knowledge and views were captured in a 
synthesis report on climate change risks and adaptation options. Field visits to monitoring 
stations and flood defence infrastructure also helped to ground truth the work. 

Following the mission, the climate scientist compiled a final synthesis report, incorporating a 
set of recommended actions pertaining to the long-term project plan of action, as well as 
options for strengthening data collection, training and climate risk assessment. Several 
members of the project team (including scientists and development planners) produced a co-
authored conference paper for the hazards session of the forthcoming Congress of the 
International Association for Engineering Geology. The climate scientist continues to be 
consulted about future directions of the technical aspects of the programme, such as 
improved contingency planning for dealing with the impact and aftermath of extreme events, 
or higher resolution risk mapping for the coastal zone. 

 

3. Case study 2: Climate change impacts on water and agriculture in Yemen 

The World Bank is assisting the Government of Yemen to evaluate the impacts of climate 
change on its sector policies, through a number of linked studies. More specifically, the Bank 
has been asked to provide assistance in designing and implementing programs that 
enhance the climate resilience of the country.  

Regardless of climate change, Yemen is facing a water resource crisis. Per capita water 
availability is just 150 m3/yr – well below the average for the MENA region (1250 m3/yr), and 
United Nations threshold for classifying regions as water scarce (1000 m3/yr). Agriculture 
accounts for 93% of the country’s potable water consumption, and production of Qat uses 
40% of available water. By year 2000, total annual water use in the country was ~50% more 
than estimated renewable water resources. Available supplies are placed under further 
duress by high population growth, poor management practices, groundwater contamination 
from untreated wastewater, saline intrusion to coastal aquifers, low investment in 
infrastructure, and low efficiency in water use (Wilby, 2008; 2009b). 

The original objective of the study was to quantify the impacts of climate variability and 
change (both in physical and in economic terms) on agricultural and water sectors in Yemen. 
This was intended to help inform the choice of policy and project level initiatives for 
anticipatory adaptation. 

The role of the climate scientist was to contribute to the development of a detailed baseline 
data set comprising historical climate information, surface, and groundwater resources. 
These data were then used to evaluate impacts of climate variability and to develop climate 
change scenarios for the 2030 and 2050 time horizons. The final step was to identify 
appropriate adaptation options given data constraints, government policies on water 
management, and known uncertainties in regional climate change projections. 

The study had several modes of knowledge exchange in common with Djibouti. As before, 
there was early consultation about the project specification and objectives. This was 
conducted through regular email exchange and teleconferencing over the course of several 
months. During this period a local contractor was also hired. This appointment was 
invaluable with regards to negotiating access to data and brokering dialogues with 
stakeholders, including government ministries and agencies. 

However, given the large uncertainty in projected changes in rainfall, these discussions soon 
triggered a wider debate within the team about the feasibility of scenario-led adaptation 
planning in the region. Subsequent data collection, quality assurance and analysis confirmed 
that the data were poorly suited for conventional quantitative analysis and impacts 
modelling. Nonetheless, through assembly of primary data from recent extensions to the 
monitoring network it was possible to develop a simple weather generator tool for 
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extrapolating to data sparse areas. These synthetic data and downscaled scenarios were 
made available to local contractors for sensitivity testing and impacts assessment. 

Over the course of two years the climate scientist joined three missions to Yemen as a 
technical aide to the World Bank team, and as a speaker at workshops and conferences 
hosted by local officials (Figure 3). These exchanges were invaluable for gauging the 
sensitivities and feasibility of different adaptation options, potential sources of conflict 
between institutions, and key knowledge gaps. The experiences and research findings were 
consolidated in a series of synthesis reports which provide a common reference point for a 
range of stakeholders and institutions. To date, none of the analyses have appeared in the 
peer reviewed scientific literature, but this remains and option for the future. 

  

Figure 3 A sub-regional workshop on climate change and adaptation, Sana’a November 2009. 

Involvement in the Yemen studies was professionally and personally enlightening for the 
climate scientist. Faced with the chronic water scarcity and shortcomings of the available 
data, plus the large variability in the precipitation regime and uncertain climate outlook, it 
soon became evident that nearer term responses are the priorities. In fact, many of the 
identified options are compatible with humanitarian disaster avoidance, preparedness and 
planning (Table 1). Furthermore, these measures are also generally low regret and robust to 
uncertain climate change narratives (Wilby and Dessai, 2010). 

Table 1 Examples of “low regret” adaptation measures for water management in Yemen 

Scientific and climate risk information 

• Centralise meteorological data collection, 
quality control and dissemination 

• Support meteorological data rescue and 
digitization 

• Monitor baseline and environmental 
change (indicators) at reference sites 

• Improve surface and groundwater models 
for more reliable resource estimation 

• Improve understanding of regional climate 
controls and land surface feedbacks 

• Develop remote-sensing, real-time, 
seasonal and decadal forecasting 
capabilities 

• Improve the dissemination and uptake of 
forecasts for emergency management 

• Survey topography to high resolutions for 
coastal and fluvial flood zoning 

Water management practices 

• Improve water governance and methods 
of allocation 

• Undertake source protection from pollution 
and salinization  

• Increase agricultural (and urban) drainage 
water re-use 

• Manage artificial aquifer recharge 
• Undertake asset management and 

maintenance (leakage control) 
• Improve water efficiency (domestic, 

agricultural, industrial sectors) 
• Develop faster growing and/or more 

drought resistant crop cultivars 
• Employ traditional water harvesting and 

retention techniques (such as terracing) 
• Test contingency plans and improve 

systems for post disaster management 
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The work in Yemen involved a degree of shared learning amongst all of the project partners. 
What began as a classic top-down, climate change impact assessment, has gradually 
matured into a deeper understanding of the practical limitations of such approaches. The 
next section considers other ways of facilitating such knowledge exchange and overcoming 
obstacles to cooperation. 

 

4. Practical suggestions for incentivising exchange and removing obstacles 

Whilst it is too early to comment on the long-term outcomes of the Djibouti and Yemen 
knowledge exchange several insights are offered for those devising exchange activities. 
These reflect the views of ONE climate scientist and are based on cooperative ventures with 
international organisations such as DFID, Tearfund, the World Bank, WWF and others. 

An essential pre-requisite for exchange is that the climate scientist shares a common vision 
of disaster risk reduction as part of wider efforts to alleviate poverty. In practice, it can 
sometimes be hard to identify shared goals with regards responses to climate change 
(Hulme, 2009). The natural inclination of the climate scientist will be to approach the issue 
from a technocratic perspective. Therefore, it is important to “marry” the right climate 
scientist with the right humanitarian organisation. We should not assume that all climate 
scientists are universally useful to such bodies. 

Second, if not the academic climate scientist, his/her line manager will certainly be 
concerned about research ranking and “impact” in the context of the UK Research 
Excellence Framework (REF). Ideally, exchange activities would yield publishable outputs, 
co-authored with international partners outside of academia. Bodies such as the UK 
Collaborative on Development Sciences assert that outcomes-based metrics should be more 
widely applied in academic reward structures (Wilby et al., 2007). 

Third, in advocating exchange schemes, it may be useful to highlight the potential for 
professional and personal development. As noted above, the author has been challenged by 
questions raised though interactions with development and humanitarian organisations. 
These dialogues and associated encounters with unfamiliar cultures and places also provide 
abundant teaching material for undergraduate and postgraduate programmes. 

Fourth, the benefits to both parties will be greater if there is a long-term commitment to the 
exchange relationship. This enables the steady accumulation of mutual understanding and 
trust. The climate scientist will develop a keener sense of the needs of the humanitarian 
agency; whereas the latter will better understand the limitations of existing science and 
boundaries to the knowledge of the partner scientist! High turnover rates at either host 
organisation can sometimes be a confounding factor, but this may be addressed by 
formalising the arrangement through contracted advisory services. 

Fifth, the climate scientist may need to develop additional skill sets. For example, further 
training in foreign languages or science communication may be desirable. However, given 
time constraints this is unlikely to happen unless there is a long-term commitment to 
cooperative working in a particular region. Other logistical concerns about the provision of 
security and insurance cover may be a deterrent to some in-country deployments. 

Finally, perhaps the greatest obstacle to overcome is the need for block-time for overseas 
missions or exchange activities. This can be particularly challenging to accommodate within 
busy research and teaching portfolios. However, assuming that provisions can be made for 
temporary cover, 6-12 month secondments would no doubt be an appealing prospect for 
some. In the final analysis, there is no substitute for exchange activities that are built around 
a shared objective, whether it is the co-production of a data set, tool, or publication. 
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5. Final remarks 

The previous sections cite examples of the potential benefits and modes of knowledge 
exchange between climate scientists and humanitarian organisations. However, it is 
appropriate to close with a few cautionary remarks. 

As well as benefits, there may also be dangers of closer cooperation between the two 
communities. The role of the scientist as an “honest broker” could become confused amidst 
the advocacy work of the partner organisation (Pielke, 2007). There may also be temptations 
to stray into political agendas outside his/her technical competency. 

If exchange activities are established with climate scientists, other professional bodies might 
rightfully claim equal treatment. Climate-related hazards are as much about social, 
economic, technological, and demographic change as about the physical processes of the 
climate system (see for example: WHO [2009]; Pielke et al. [2008]). 

Finally, hard as it can be for a climate scientist to admit, the humanitarian and environmental 
issues can be so immediate, so pressing, as to obviate the need for long-term scenarios. 
Even so, climate scientists can still advise on the available techniques for analysing and 
extending meagre data sets or predicting shorter term variability. The most challenging 
cases are where the prediction is “blank” (as in Figure 1). In these cases, preferred actions 
may, in fact, be climate-neutral and rest upon routine monitoring and adaptive management. 
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Annex 1 Seasonal rainfall forecasts for the State of Ceará, NE Brazil 

The north-east of Brazil is particularly prone to intermittent droughts leading to famine and 
mass migration. For example, severe droughts in the early 1980s affected 18 million people 
and cost ~US$1.8bn in emergency programmes (Tearfund, 2008b). 

Rainfall and river flow anomalies have relatively high predictability over NE Brazil (Nobre et 
al., 2006). Several centres presently issue seasonal climate outlooks for South America by 
means of a two-step procedure. First estimate tropical sea surface temperatures (SSTs) for 
the next four to six months; second, use these SSTs to initiate dynamical climate model 
forecasts. The Ceará State Foundation for Meteorology and Water Resources (FUNCEME)2, 
in partnership with the National Institute for Space Research (INPE) downscale forecasts 
and customizes outputs to the specific needs of local users. 

Each year FUNCEME issues forecasts for the rainy season following an established format. 
The process begins in November with a review of Tropical SST anomalies. These are 
carried forward as boundary conditions for dynamical forecasts of rainfall anomalies in 
January-February-March. Developments of the SST fields along with forecasts from several 
dynamical models are then reviewed at a December/January workshop attended by a panel 
of experts and users. The forecasts are published at the end of the workshop. 

According to the most recent forecast for March-May 2010 (see below)3, there is a 45% 

probability of rainfall below the historical average, 35% probability of near average, and 20% 

probability of above average rainfall in Ceará4. These categories are translated into absolute 

rainfall amounts based on the past 60 years of historic data. 

 

 

                                                             

2
 http://www.funceme.br/  

3
 http://www.funceme.br/noticias/probabilidade-maior-de-chuvas-abaixo-da-media-no-ceara  

4
 http://www.funceme.br/noticias/el-nino-deve-reduzir-chuvas-no-ceara-ate-maio-de-2010-1  


