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Executive summary 
 
As climate change increases the frequency and severity of extreme weather events, there has been  
increased focus on strengthening the use of forecasts to support early actions that prevent, reduce 
or enable earlier effective response to potential impacts amongst those people most at risk. This 
technical paper documents a methodology designed to support drought forecast-based action 
approach to enhance drought risk management. This approach aims to support the climate risk 
management efforts of both operational agencies and climate-resilience building research initiatives. 
 
The approach was developed within the Towards Forecast-based Preparedness and Action (ForPAc) 
consortium project which sought to strengthen drought and flood early warning in Kenya and the 
Greater Horn of Africa region. ForPAc builds on the Red Cross Red Crescent (RCRC) Movement’s 
Forecast-based Action (FbA) approach. This technical paper outlines how ForPAc adopted an 
approach they termed PIPA+ combined the Participatory Impact Pathways Analysis (PIPA) 
methodology and climate information training to: (i) identify where new and/or improved forecast 
products could strengthen the national and County drought early warning systems (DEWS); (ii) co-
produce actionable prototype forecast products aligned with the DEWS’ existing sector-specific 
indicators and thresholds for action; and (iii) sought to ensure sustainability of the DEWS products 
and Forecast-based Action (FbA) methodology.  
 
Enabling forecasts to strengthen an existing early warning system requires detailed understanding of 
the framing policies and operational realities that shape the system’s effectiveness at local, national, 
regional and international levels. ForPAc adapted established PIPA tools (including: problem tree 
analysis, stakeholder mapping through an adapted livelihood calendar, visioning and Outcome Logic 
Model) and developed a Forecast Preparedness Options Matrix. The Matrix was employed over the 
course of the project to consider how existing forecasts and a range of prototype project-initiated 
products could strengthen preparedness in drought management decision making, providing a basis 
for the potential development of Standard Operating Procedures.  
 
Analysis from employing the PIPA+ approach highlighted that climate forecasts were not aligned with 
or systematically informing the DEWS. Based on this understanding, partners and key stakeholders 
co-developed and trialed a series of new and enhanced forecast products, including an early October,-
November- December (OND) seasonal forecast tailored to support key elements of the DEWS process, 
as well as Standardised Precipitation Index (SPI), Vegetation Condition Index (VCI) and TAMSAT-ALERT 
soil moisture forecasts tailored to support the indicators currently employed within the DEWS.  
 
ForPAc’s approach explicitly recognised the need to create the ‘common ground’ required for co-
developing decision-relevant climate information (encompassing both weather and climate forecasts, 
or short and longer term respectively). Insufficiently addressed in many climate-resilience building 
initiatives, ForPAc’s Climate Information Training sought to strengthen decision-makers’ 
understanding of key climate concepts and confidence in using climate information through a 
dedicated workshop as well as the integration of capacity-building exercises alongside the 
introduction of new forecast products.  
 



 

Learning from ForPAc and related initiatives suggest there are important opportunities to enhance 
Forecast-based Action (FbA) through enabling forecasts to systematically inform drought early 
warning systems. ForPAc has, at the same time, strengthened decision-makers’ understanding and 
confidence to make decisions based on evolving forecasts across time frames even in the absence of 
standardised operating procedures for FbA. Nevertheless, there remains a recognised need to further 
develop methodologies that support more inclusive identification of relevant early actions and 
sustainable, resource-efficient approaches to cost-benefit analysis.  
 
Key words: Early Action, Forecast-based action, Forecast-based financing, Forecast skill, False 
alarm/hit rate 
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DFID  Department for International Development 
EWS  Early Warning System 
FbA  Forecast-based Action 
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MAM  March April May (short) rains - the principal growing season in Kitui 
NDMA  National Drought Management Authority 
OLM  Outcome Logic Model 
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PICSA  Participatory Integrated Climate Services for Agricultures 
PIPA  Participatory Impact Pathways Analysis 
RCRCM Red Cross Red Crescent Movement 
SHEAR  Science for Humanitarian Emergencies and Resilience  
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1.0 Introduction  
 
1.1 Why is Forecast-based Action (FbA) necessary  
 
As climate change increases the frequency and severity of extreme weather events, people whose 
lives and livelihoods are directly impacted by these events have little time and diminishing resources 
to recover and hence are, on occasions, in need of humanitarian support.  A combination of other 
factors, such as urbanisation and population growth, further amplify and interact with the impacts of 
extreme weather events1. At the same time, for the last 20 years disaster risk reduction (DRR) 
accounts for only 0.4% of the total ($13.5 billion) aid financing2. In the recent past there is more 
emphasis on strengthening DRR and preparedness, as included within, amongst others, the Sendai 
Framework for Disaster Risk Reduction, Sustainable Development Goals and World Humanitarian 
Summit’s Agenda for Humanity. 
  
Humanitarian actors have increasingly embraced anticipatory disaster risk management using 
frameworks such as Early Warning Early Action and Forecast Based Financing/ Action. These 
approaches encourage forecast-based action: the use of weather and climate forecasts in disaster 
risk management (DRM) and DRR with the understanding that acting in advance of a hazard offers 
the potential to reduce impacts while saving livelihoods and lives. According to the Food and 
Agriculture Organisation (FAO), the return on investment for early action with comparison to 
response after the disaster in the Greater Horn of Africa region is 1:9 dollars3.  
 
 1.2 What is FbF? 
 
In an effort to embrace anticipatory disaster risk management, the Red Cross Red Crescent (RCRC) 
Movement developed and has been piloting the Forecast-based Financing (FbF) approach (Figure 1) 
in partnership with meteorological and hydrological services and other humanitarian agencies. 
Coughlan de Perez et al. defined FbF ‘as when a forecast states that an agreed-upon probability 
threshold will be exceeded for a hazard of a designated magnitude, then an action with an associated 
cost must be taken that has a desired effect and is carried out by a designated organisation’4. The FbF 
methodology was developed by the Red Cross Climate Centre, however, the approach of acting in 
advance based on forecast thresholds and using pre-positioned finance and plans has been scaled 
out since by a number of different humanitarian agencies. Forecast based Action (FbA) is the umbrella 
term used to describe these broader initiatives.  

 
1 Stoddard, A., Harmer, A., Haver, K., Taylor, G., & Harvey, P. (2015). The state of the humanitarian system. ALNAP. 
Available online: https://www.alnap.org/system/files/content/resource/files/main/alnap-sohs-2015-web.pdf  
2 Kellett, J., & Caravani, A. (2013). Financing disaster risk reduction: a 20 year story of international aid. Overseas 
Development Institute, London  
3 FAO (2018) Horn of Africa Impact of Early Warning Early Action. FAO, Rome. Available online: 

http://www.fao.org/3/ca0227en/CA0227EN.pdf  
4 E. Coughlan de Perez and others, ‘Forecast-Based Financing: An Approach for Catalyzing Humanitarian Action Based on 

Extreme Weather and Climate Forecasts’, Natural Hazards and Earth System Sciences, 15.4 (2015), 895–904  
 

https://www.alnap.org/system/files/content/resource/files/main/alnap-sohs-2015-web.pdf
http://www.fao.org/3/ca0227en/CA0227EN.pdf


 

While FbF efforts to date have primarily focused on flood preparedness, drought usually has a longer 
onset, with implications on the skill and certainty for forecasting this hazard. As well as an extended 
timeframe, drought preparedness involves a complex range of variables that influence how reduced 
rainfall differently impacts geographic areas and social groups.  
 

 

 
Figure 1: Seven-step methodology for designing and implementing an FbF system. Source; RCCC5 
 
1.3 Towards Forecast-based Preparedness Action (ForPAc)  
 
The methodology outlined in this technical paper was developed within the Towards Forecast-based 
Preparedness and Action (ForPAc) consortium project which sought to strengthen drought and flood 
early warning in Kenya and the Greater Horn of Africa region. The project was supported by the UK 
Department for International Development (DFID)/Natural Environment Research Council (NERC) 
Science for Humanitarian Emergencies and Resilience (SHEAR) programme and coordinated by the 
University of Sussex. The project brought together scientific expertise from the Kenya Meteorological 
Department (KMD), the IGAD Climate Predictions and Applications Centre (ICPAC), the UK Met Office, 
Oxford University and King’s College London, with the operational capacities of the National Drought 
Management Authority (NDMA) and the Kenya Red Cross Society (KRCS). The project worked in close 
partnership with national and County Government institutions as well as a range of development 
partners engaged in addressing climate-related risks.  
 
As an applied research project, ForPAc focused on identifying where new or improved forecast 
products could strengthen existing national and County drought early warning systems. The project 
had to engage with an existing set of sector-specific indicators and thresholds for action. As such, the 
project focused on certain steps of the FbF approach, as outlined in Section 3.0. It is important to 

 
5 https://manual.forecast-based-financing.org/chapter/cash-based-early-action/ 



 

note that while the project engaged and informed KRCS’ evolving forecast-based actions, 
strengthening the Red Cross system was not an initial focus.  



 

2.0   The context for drought early warning decision-making and climate services in Kenya 
 
2.0.1 Drought management in Kenya  
 
Drought Management in Kenya is coordinated by the National Drought Management Authority 
(NDMA), which was established in 2012 and enacted in 2016. At national level, it coordinates the 
Kenya Food Security Meeting (KFSM) and Kenya Food Security Steering Group (KFSSG). KFSM handles 
issues of drought and food security, bringing together around 50 representatives from across national 
government and humanitarian and donor organisations interested in drought-related food security 
matters. The KFSSG is a subset of the KFSM and acts as a technical advisory body. It only involves 
organisations with technical, policy or administrative capability on matters related to drought and 
food security. At county level, NDMA coordinates the County Steering Group (CSG) in the 23 Arid and 
Semi-Arid Land (ASAL) Counties where Kenya’s DEWS operates. 
 
KFSSG currently supports multi-agency food security status monitoring, assessment and prognosis, 
which contributes to drought early warning and is undertaken biannually i.e. Short Rains Assessment 
(SRA) conducted in February and Long Rains Assessment (LRAs) in July.  The assessments analyze the 
impact of the preceding rainy season on existing food security and include a prognosis on how this is 
likely to develop for the next six months. The national report consolidates the individual reports from 
all ASAL counties, themselves informed by data from key sectors in the counties and secondary data 
sets from partner institutions e.g. FEWSNET provides market data and integrated food security 
forecasts, while NOAA Climate Prediction Center provides climate forecasts. As such, the current food 
security status is determined from monitored data while the 6-month prognosis is an expert 
judgement based on the current status and the climate forecasts.  However, there is currently no 
standardised way of integrating climate forecasts in the assessment reports. 

The County reports also contain numbers of people in need of food aid as well as recommended 
response activities per sector, as derived from the County Contingency Plan. The consolidated 
national report provides recommendations of various response activities that key sectors should carry 
out based on the impact of the rains and the food security prognosis. The report also forms the basis 
of national long-term drought management planning and decision making. This includes the 
reallocation of development funds to drought response and presidential declarations of drought as a 
national disaster. This was the case in 2017, when the president declared drought a national disaster 
on 10th February following the release of the SRA in late January. 

2.0.2. County Drought management  

In the ASAL Counties, NDMA operates a form of drought early warning based on county drought 
status classification and also establishes County drought preparedness strategies and contingency 
plans. Devolution saw the creation of Counties in 2011 and transfer of sub national drought 
management from District Steering Groups to County Steering Groups (CSGs). The CSGs are co- 
chaired by the County Commissioner and the County Drought coordinator and have now expanded 
from key sectors, including agriculture, livestock, water and health, to also include additional sectors, 
including education, security and the meteorological department. Representatives from the 



 

meteorological department were co-opted in the CSG in 2013 when the department decentralised to 
have County Directors of Meteorological Services (CDMS) in all the 47 Counties. However, since the 
function is not devolved, CDMS are not wholly integrated in County level activities.  

Through the CSG, each County issues monthly early warning bulletins which synthesise and 
summarise the status of climate and food security. As shown in Table 1, this encompasses: (i) 
biophysical information on climate and vegetation status data, essentially a proxy for crop and 
livestock food production potential and (ii) socio-economic information on key determinants of food 
security: production, access and utilization. This is obtained from sentinel sites monitoring household 
economy and key sectors including education, agriculture, livestock and health. These observed 
indicators are used by the CSG to define the County drought phase status based on threshold values. 
The drought phase is a headline in the monthly Early Warning Bulletin which also indicates 
recommended drought response activities/actions that are to be carried out or scaled up by the 
various sectors. 

Table 1: Drought phase classification, indicators and thresholds  

 

Drought response actions, defined in County Drought Contingency plans (DCPs), are then triggered 
by specific County drought phases. Funds allowing, the CSG undertakes annual reviews of the County 
DCPs and sector-specific response actions for each drought phase, as well as respective budgets. 
Implementation of the county DCP are financed through county budgets and the National Drought 
Contingency Fund (NDCF) which was established by the Ending Drought Emergencies (EDE) 
framework. A drought phase classification of ‘Alarm’ status triggers the activation of funding from 
the NDCF and by the Counties to support their drought response actions.   

As such, the DEWS is based on monitoring evolving conditions and the actions are reactive in response 
to established drought conditions, and not anticipatory. This is the case despite the CDMS’ 
presentation of the weather and climate forecasts in CSG forums. Such forecasts are not 



 

systematically integrated into the DEWS to trigger early drought response actions. It was also notable 
that the county phase classification is decided by the CSG and involves a degree of expert judgement, 
which can override the formal biophysical and socio-economic indicators. Prioritising implementation 
of actions from the DCP is likewise often discretional, and subject to decisions taken at the national 
level with international development partners in in the KFSM and KFSSG. 

2.0.3 Kitui County 
The ForPAc project was implemented in Kitui County. The County is classified among the Arid and 
Semi-Arid Lands (ASAL) Counties that are characterized by high poverty levels. According to the 
County’s   2018 - 2022 Integrated Development Plan, poverty in Kitui is estimated at 47.5 % of the 
population compared to a national average of 36.1%. Food poverty is estimated at 39.4 % compared 
to the national average of 32 % and about 50% of the population does not have access to improved 
water sources6. The County experiences very erratic and unreliable rainfall7, ranging from 500 mm to 
1050 mm. Rains are usually received twice a year in March-April-May (MAM) and October-November-
December (OND). The OND seasonal rains are the most reliable and the County’s most productive 
season. 
 
Kitui has two livelihood zones: Marginal Mixed Farming (MMF) and Mixed Farming (MF). The zoning  
is rainfall dependent with MF zones situated in the  highlands that receive more rainfall compared  to 
the lowlands. Reliance on rainfed agriculture makes farming difficult in more than 90% of the County. 
Additionally, availability of water resources is dependent on rainfall, with most seasonal rivers drying 
up when rains end. These are amongst the challenges that have contributed to severe and recurrent 
droughts in the County and which are sought to be addressed through the NDMA’s Drought Early 
Warning System (DEWS).  

2.0.4 Climate Services for drought management  

The Kenya Meteorological Department (KMD) is the authorised provider of national public weather 
services. Since 2013, KMD operates a decentralised service provision with a CDMSs sitting in each 
county, enabling provision of more localised meteorological services with more accessible 
communication channels (Barrett and Ndegwa, 2016) tailored to the County’s primary livelihood 
groups. Nationally, KMD provides weather and climate forecasts over a range of lead times from 24 
hours to three months ahead. Of KMD’s existing forecasts, those of most relevance to drought 
management are, firstly, seasonal forecasts, which show the likelihood of the total seasonal rainfall 
being above normal, normal or below normal and the expected onset and cessation of the season. 
These forecasts are released about a month or weeks ahead of the main rainfall seasons between 
MAM and OND. Secondly, month ahead forecasts show the likelihood of total precipitation in the 
next month being above normal, normal or below normal. Finally, agrometeorological bulletins 

 
6 “Kitui County Integrated Development Plan 2018-2022” https://www.cog.go.ke/downloads/category/106-county-
integrated-development-plans-2018-2022 
7 “Kitui County Climate Information Services Strategic Plan” 
https://www.adaconsortium.org/index.php/component/k2/item/343-kitui-county-climate-information-services-
strategic-plan 
 

https://www.cog.go.ke/downloads/category/106-county-integrated-development-plans-2018-2022
https://www.cog.go.ke/downloads/category/106-county-integrated-development-plans-2018-2022
https://www.adaconsortium.org/index.php/component/k2/item/343-kitui-county-climate-information-services-strategic-plan
https://www.adaconsortium.org/index.php/component/k2/item/343-kitui-county-climate-information-services-strategic-plan


 

produced every 10 days analyze the effect of observed and predicted weather on crops depending 
on the crop growing stage. 

The national forecasts are communicated through various channels. At the county level, the main 
communication to drought management stakeholders is through the CSGs. CDMSs present the 
forecasts to the CSG and in addition provide ‘tailored’ climate services specific to the range of 
stakeholders in the CSG, which, in Kitui, include downscaling the tercile seasonal forecast to sub-
county level and translating to relevant agro-climatic metrics e.g. probability of receiving rain above 
a crop-specific threshold. The ‘fact-fit’ analysis tool is used for this purpose. However, these forecasts 
are not formally incorporated in County decision making or the DEWS county drought phase 
classification. Neither do KMD seasonal forecasts contribute to the KFSSG assessments or prognosis.  

Furthermore, KMD do not currently include information on the skill, or accuracy, of their forecasts 
and not all forecasts include probabilities, or information on the likelihood of the forecasted 
conditions occurring. In the absence of this, users do not know how skillful the forecast is,  i.e. if they 
took action based on the forecast, how many times their action would have been supported by the 
forecast and how many times their action would have been in vain. Clear communication of both 
forecast probabilities and  skill is an essential component of FbA/F systems because it allows planners 
to associate early actions with avoidable losses and evaluate the forecasts in terms of their potential 
to reduce expected losses from extreme events. 



 

3.0 The ForPAc Approach  
 
The ForPAc project invested significant resources in developing a detailed understanding of the DEWS  
and the use of climate information across the steps in this process. The project focused on co-
producing actionable prototype forecast products aligned with the DEWS’ existing indicators and 
thresholds. It also sought to identify established and innovative preparedness actions that might be 
supported by enhanced forecast products. Engagements throughout the project integrated a 
component of training designed to strengthen decision-makers’ interpretation of and confidence in 
integrating forecast information within drought preparedness planning. Figure 2 provides an 
overview of the project’s interconnected methodologies and activities, each of which is further 
described in the following sections, where section numbering corresponds to the sequence of 
methodologies depicted in the diagram.  

 
 
Figure 2: The ForPAc approach integrating: an adapted PIPA, co-developing, co-piloting and co-
reviewing products tailored to support Kenya’s drought early warning, supported by ongoing 
climate information training and efforts to integrate enhanced products within institutional 
drought early warning and public weather service systems 
 
 
 
 
 



 

1.0 Understanding existing climate services and early warning systems   
 

1.1 Desk-top review of existing national and regional early warning systems 
The ForPAc project was specifically developed to enhance drought and flood preparedness in urban 
and rural contexts. Moreover, the project was committed to support existing national systems, rather 
than to create new or complementary initiatives. Desktop review of the national and regional early 
warning systems and preparedness planning related to drought and flood was conducted to establish 
the baseline and inform project planning. This assessment mapped the structures and capacities of 
drought and flood-related EWS, the weather and climate forecasts that were informing them and 
how these were integrated within the decision-making processes. In addition to the national DEWS 
operated by NDMA, as discussed in the preceding section, the scoping considered a number of the 
other regional and international systems that interconnect with and share common stakeholders with 
Kenya's national DEWS. A number of these systems are referred to in the following sections.  
 
1.2 Key Informant Interviews with drought risk managers to ascertain use and perceptions of 

forecasts 
The understanding from the desk-based assessment was deepened through undertaking Key 
Informant Interviews (KIIs) with national and county-level decision-makers in institutions significantly 
involved in drought early warning including NDMA, KRCS, key ministries such as Agriculture and a 
number of international humanitarian and development agencies. The KIIs were designed to baseline 
and ground truth existing operational practice in regard to the access and use of weather and climate 
forecasts within drought-related decision-making, together with respondents' perceptions on 
forecast accuracy and how they could more effectively support the DEWS.  
 
In general, stakeholders perceived existing forecasts as not very accurate. To enable adequate 
planning, most stakeholders wanted forecasts to be provided with two months’ lead time but 
followed by updates on a monthly, weekly and daily basis to inform the adjustment of contingency 
plans. Respondents also indicated that localised forecast information, such as county seasonal 
forecast and county advisories, are more useful to stakeholders. End line KIIs are due to be 
undertaken to support assessment of project impact across key areas of change.   
 
1.3 Desk-top review of existing forecasting services  
This project aimed to develop new and improved forecasts at different timescales and use the FbA 
approach to integrate these in existing EWS. In order to understand the gaps, challenges and 
opportunities in the region's forecast development, the project conducted a desk-top review of the 
status of forecasting in the Greater Horn of Africa region including Kenya. As discussed in section 
2.0.4, the review found that in Kenya, KMD is responsible for forecast production and communication 
at multiple timescales, from day-ahead to season-ahead.  
 
The review also found that probabilistic forecasts are only issued on seasonal timescales and not for 
at sub-seasonal timescales, i.e. monthly, 7-days or 24 hours. Moreover the probabilities of seasonal 
forecasts are not systematically communicated within KMD products. As mentioned in Section 2.0.4, 
CDMS produce downscaled seasonal forecasts for their County but these do not routinely convey 
forecast probabilities. For all the forecasts, products skill information is not provided to users. In 



 

terms of predictability, the OND season is highly predictable since it is driven by well researched and 
predictable large-scale signals in the oceans. With the high predictability, it is possible to get 
indications of what is expected in the OND season several months in advance, as early as July.  The 
ability to anticipate the MAM season is more limited, since its drivers are not well-known.  However, 
at sub-seasonal (2-4 weeks) timescales, there is considerable potential to make useful forecasts, 
which could extend KMD’s 7-days forecasts and heavy rain advisories and fill the gap to the monthly 
and seasonal outlooks. 
 
 

2.0 Understanding the context and creating common ground 
 
The desk-based review enabled ForPAc researchers to begin assessing existing national and regional 
drought early warning systems and the skill of current forecast products. This helped in identifying 
how enhanced forecasts could strengthen drought decision-making processes. However, this 
approach also required a more detailed understanding of the operational realities that shape the 
system’s effectiveness at local, sub-state as well as national levels.   
 
To do this we employed a tailored version of the Participatory Impact Pathways Analysis (PIPA)8. PIPA, 
is a project management tool that enables partners to jointly identify an issue they together seek to 
address, and to co-develop ‘pathways’ for achieving this. The process is particularly effective at 
supporting inclusive dialogue and decision-making, enabling people to listen and respect each 
other’s’ perspectives and knowledge and creating spaces for formal and informal discussion. 
 
PIPA comprises a series of four tools: (i) Participants identify the ‘determinant problem’, or issue, they 
seek to address using problem trees9, (ii) They then reach a shared overall goal through  a visioning 
exercise, (iii) Partners then develop network maps of key actors concerning the identified issue of 
concern, firstly depicting existing stakeholders, before identifying the new and additional actors 
required to be engaged to achieve the project vision, (iv) The outputs from the three exercises are 
then combined in an Outcome Logic Model (OLM). The OLM identifies the changes in Practice and 
Knowledge, Attitudes and Skills on the part of key actors required to achieve desired project outputs 
and outcomes.  
 
PIPA is sufficiently flexible to be adapted with additional and complementary methodologies. It can 
also be tailored to support different aims across a project. In ForPAc, partners revised the order, type 
and timing of the PIPA tools to support project goals. Partners developed and incorporated an 
additional tool: a Forecast Preparedness Options Matrix, adapted from the PICSA (Participatory 
Integrated Climate Services for Agriculture) approach. Tailored versions of a number of the adapted 
PIPA approaches were re-run over a series of engagements, revised to incorporate ongoing learning 

 
8 Douthwaite, B., Alvarez, S., Keatinge, J. D. H., Mackay, R., Thiele, G., & Watts, J. (2009). Participatory 
impact pathways analysis (PIPA) and research priority assessment. Prioritizing Agricultural Research for 
Development, 8-24. 
9 A problem tree is a participatory tool used to map out and make explicit the causes and effects of 
complex, underlying and inter-connecting issues related to the problem that an initiative seeks to 
address. 



 

or consider how various prototype forecast products could strengthen the existing drought early 
warning system. 
The adapted PIPA used in ForPAc comprised the following principal methodologies:  
 

2.1 Adapted Livelihood calendars for mapping the drought early warning system 
 
ForPAc had already achieved a detailed understanding of the process and actors engaged across the 
existing national drought early warning system. The PIPA workshop thus started by mapping the 
DEWS decision-making process, developing an adapted ‘livelihood calendar’ to map key processes 
related to drought-preparedness in Kitui County including: 
  
(i) the principal annual rains;  
(ii) seasonally-related livestock and agricultural livelihood decisions;  
(iii) seasonally-related food security;   
(iii) the drought early warning system process; and  
(iv) currently available climate services. 
 
Participants then ‘ground truthed’ their mapping of how the process is intended to work, by 
considering how the climate information had actually informed the County’s most recent drought 
event, in this case the 2017 October, November and December season.  
 
As depicted in Figure 3, the mapping highlighted specific important opportunities for climate 
information to strengthen existing drought preparedness processes. While the mapping was focused 
on Kitui County, the issues identified predominantly concerned how climate information could better 
support the national drought early warning system more broadly. For example, Drought Contingency 
Planning (DCP) includes a series of steps10 where additional relevant climate information could 
strengthen the process. Likewise, at the outset of the ForPAc project, the DEWS did not fully integrate 
KMD’s seasonal forecast and sub-seasonal updates.  
 
It was recognised that relevant climate forecast information could inform planning for climate-related 
human and animal health risks within both the DEWS and DCP. The mapping also made clear that the 
issuing of climate information did not align with the NDMA’s Long and Short Rains Assessment. These 
Assessments did not include a seasonal forecast, with climate information inputs limited to a review 
of the performance of the past season and a general outlook for the coming season. 

 
10 The NDMA Drought Contingency Planning process includes context analysis, seasonal calendars, sector-based 
scenario building, Strengths, Weaknesses, Opportunities, Threats (SWOT) analysis, identification of early warning 
triggers, sector plans and budgeting, and M&E framework. There are opportunities for climate information to better 
support each of these steps.  



 

 
Figure 3: Seasonal calendar, for Kitui County mapping (from top to bottom) climate, livelihoods, 
drought management decision making process and early warning system information flows, and 
existing forecast provision. The stars indicate where forecasts are needed to inform Contingency 
Planning and the Long and Short Rains Assessments, where forecasts can inform food prognosis for 
the next six months. 

As well as being used in the initial PIPA workshop, the mapping of drought preparedness decision-
making was reviewed in subsequent engagements, to ensure that proposed project outputs were 
appropriately targeting relevant decision-making timeframes and processes. The mapping was also 
vital in providing a reference tool to guide and prioritise project research and activities.  

2.2 Problem Tree Analysis 
 
A problem tree is a participatory tool used to map out and make explicit the causes and effects of 
complex, underlying and inter-connecting issues related to the problem that an initiative seeks to 
address. Rather than the established problem tree approach (where the roots or ‘causes’ and 
branches or ‘effects’ of a problem are mapped out), ForPAc instead employed the four ‘whys’. Here 
participants are given an issue of concern, in this case: ‘Why are weather and climate forecasts not 
effectively supporting drought decision-making in Kitui County?’ and asked to consider four times 
why this issue exists. This allows participants to drill down into the underlying causes of the problem. 
In the process participants identify issues that lie outside the control or remit of the project but 
ultimately reach one or two ‘determinant issues’ or problems that the specific initiative can address.  
 
Undertaken in small groups, the problem tree exercise highlighted a wide range of challenges related 
to forecast usage within drought-related decision making. As illustrated in Figure 4, identified 



 

constraints encompassed, amongst other, the relevance, usability, credibility, reliability and 
timeliness of forecasts, as well as willingness to change current practice and lack of standard policy 
and procedure to use forecasts within decision making. Workshop participants (key stakeholders) and 
project partners then reviewed discussion outputs to identify the specific issues that the ForPAc 
project was able to address. These included: forecast lead time, forecast skill and format, 
strengthened communication, appreciation and appropriate use of probabilistic forecasts, and 
improved alignment with drought decision-making processes.  
 

 
Figure 4: Problem tree from Kitui PIPA workshop 
 

2.3 Visioning 

Participants were then asked to work in small groups to envision the future situation in which the 
identified problem has been successfully resolved. Participants jointly formulated a sentence or series 
of phrases to describe the ideal process or system through which forecasts may to the greatest extent 
possible systematically support County drought decision-making processes. 

There was considerable consensus across the groups focused on two areas: 

• Development and implementation of Standard Operating Procedures and policies to support 
use of climate information in county drought preparedness planning and decision-making 
processes; and 

• Strengthening the provision of timely, accurate, reliable and credible climate information 
 
 



 

2.4 Forecast Preparedness Options Matrix 

Drawing on the Participatory Integrated Climate Services for Agriculture (PICSA11 methodology), 
ForPAc developed a Forecast Preparedness Options Matrix that was used in adapted formats over 
the course of the project to consider how existing forecasts and a range of prototype project-initiated 
products could strengthen drought-decision making. Outputs from the Matrix were used to inform 
both the project’s Outcome Logic Model and build understanding amongst partnering meteorological 
and research institutions, government institutions and development actors of the changes in 
institutional practice required to develop County and national Standard Operating Procedures for 
Drought Forecast-based Action.  

In the initial PIPA workshop, as illustrated in Table 2, the Matrix considered initial drought phase; 
preparedness actions undertaken with forecasts of 3 months and 1 month lead times, probability 
thresholds, level of investment required, organisational lead, sources of financing and risks and 
challenges. 

Table 2: The Forecast Preparedness Options Matrix, employed in the initial PIPA workshop. This 
considers preparedness actions that can be undertaken with existing seasonal forecasts (with 3 
months’ lead time) and monthly updates (with 1 month lead time), alongside the level of 
investment and forecast probability threshold of below average rainfall required to support 
preparedness actions 

 

 
11 https://research.reading.ac.uk/picsa/wp-content/uploads/sites/76/Manuals-Resources/PICSA-Manual-
English.pdf 

https://research.reading.ac.uk/picsa/wp-content/uploads/sites/76/Manuals-Resources/PICSA-Manual-English.pdf
https://research.reading.ac.uk/picsa/wp-content/uploads/sites/76/Manuals-Resources/PICSA-Manual-English.pdf


 

Discussion following completion of the Matrix in the initial adapted PIPA workshop highlighted that 
the preparedness options proposed on the basis of existing forecasts were neither new nor ‘earlier’ 
than the sequencing within Kitui’s existing DCP. Rather the forecasts were seen to support strategic 
planning, heightened risk awareness and resource mobilization. The difficulty of identifying more 
effective forecast-based preparedness actions was a recurring issue encountered during the ForPAc 
project.  

Completion of the Matrix and discussion around setting the forecast probability thresholds required 
to justify investment in preparedness activities raised the need to link thresholds to the differing 
levels of investment for individual preparedness activity (where some activities may require no or 
limited investment, but others require significant financing). The exercise raised the importance of 
ensuring sufficient resources for proposed preparedness activities. Within the draft 5-year County 
Integrated Development Plan (CIDP), for example, there is a budget line to support the development 
of pasture along areas between Kitui and Tana River Counties, with the aim of addressing resource 
conflicts where pastoralists cross between counties during periods of drought/reduced availability of 
pastures. A representative of the County Ministry of Finance participated in the PIPA workshop and 
workshop discussion occurred in time to inform CIDP review. 

Discussion around the Matrix also noted that thresholds may vary dependent on forecast skill and 
institutional tolerance for ‘acting in vain’. These issues were further addressed within the climate 
information training workshop (see Section 3.5). 

2.5 Outcome logic model 

The Outcome Logic Model (OLM) outlines the changes in Practice and Knowledge, Attitudes and Skills 
required to achieve a project’s aims. ForPAc’s OLM outlines the required changes on the part of key 
actors, including KMD, NDMA, County Ministries, development partners and the County Assembly for 
forecasts to better support Kitui County drought preparedness and effective response. It also 
identifies the project’s strategies for bringing about these required changes. ForPAc partners drafted 
an OLM using outputs from the adapted PIPA exercises and brought this to the subsequent climate 
information training workshop for review and revision (Table 3). The document was then used 
alongside the project’s Theory of Change to guide project planning. 

Table 3: Outcome Logic Model from Kitui PIPA+ workshop 



 

 
 

3.0 Climate information training: Why is it necessary? At what point in the process of co-
developing climate services is it best undertaken?  

 
Experience amongst ForPAc partners highlighted the importance of creating the ‘common ground’ 
required for co-developing decision-relevant climate information. Establishing this requires decision-
makers to have sufficient appreciation of existing climate information services, and the skill of these 
services, in order to support their active engagement in the process of co-producing improved climate 
services. The process of strengthening decision-makers’ understanding of climate information has co-
benefits for researchers and disaster managers, as they identify important opportunities for both 
improving climate products and their communication. It is frequently assumed that decision-makers 
have sufficient existing understanding of forecast probabilities and skill, and that forecasts routinely 
communicate this information.  
 
Early in the project, ForPAc held a workshop to strengthen decision-makers’ understanding of key 
climate concepts and confidence in appropriately using climate information. As outlined below, the 
training encompassed: a foundational overview of the main drivers of climate in Kenya; climatology 
and the meaning of "above normal” and “below normal" in different regions of Kenya; the differences 
between weather and climate;  the probabilistic nature of weather and climate information, including 
seasonal forecast terciles; forecast skill and false alarm/hit ratios. The trainings employed 
participatory approaches, designed to support experiential and peer learning and build confidence in 
practical application of climate information in decision-making. ForPAc integrated further capacity-
building exercises over the course of the project and particularly alongside the introduction of new 



 

or enhanced forecast products.  Rather than conducting a formal training needs assessment, the 
content and focus for the climate information training was informed by a combination of observation, 
scenario exercises, responses within the baseline KII and a brief survey. 
   
The questions in the survey sought to assess decision-makers’ understanding and perceptions of 
existing forecasts. A sample of questions asked included: ‘In the forecasts that you receive, are the 
probabilities included? To what extent can you trust KMD forecasts?  Does an El Niño forecast always 
mean it will flood?’.  
 

3.1 Sources of predictability and systems driving rainfall in Kenya  
 
Engagement with Kitui’s County Steering Group highlighted the need to reinforce understanding of 
key climate concepts underpinning the predictability of Kenya’s climate. For stakeholders to fully 
understand variability in rainfall amounts from year to year and from season to season, as well as the 
uncertainty in rainfall forecast, the climate information training took stakeholders through the 
systems that influence rainfall in Kenya. The connection between the ocean and atmosphere was 
explained, in that Oceans store heat for longer and this heating can determine what happens to the 
atmosphere in months to come. Thus, the state of the ocean can be used to predict the climate for 
the several months ahead including a season.  This was then followed by an explanation of processes 
such as El Niño, La Niña and Indian Ocean Dipole (IOD) that happen in the Ocean and influence the 
Kenya climate. The presentation explained how a positive IOD results in increased rainfall in Kenya 
while a negative IOD results in decreased rainfall and how El Niño can lead to increased rainfall while 
La Niña can lead to decreased rainfall over Kenya.  
 
The initial climate training was done in mid-2018 following a very wet MAM season that resulted in 
extensive flooding in Kenya leading to destruction of infrastructure and displacement of people. 
Participants were keen to understand what ‘went wrong’, since the seasonal forecast issued in 
February 2018 indicated that below average rainfall was expected over the Country.  It was explained 
that although the Indian and Pacific Ocean control the rainfall in Kenya, the link is stronger with the 
OND rainfall hence the weak predictability of MAM season. However, within the MAM season there 
are systems that can help predict rainfall patterns up to two weeks in advance (sub seasonal) and this 
was utilised by KMD in the season to issue advisories which many found useful. This system is called 
the Madden Jullian Oscillation (MJO) and is a band of convective cloud and rain that moves from West 
to East and circles the globe on a 30-60 day timescale. Research has shown that phase 2-4 of the 
system are associated with wet conditions over East Africa while phase 6-8 are linked with dry 
conditions. 
 

3.2  Forecast terciles  
To explain terciles, 15 participants were each assigned one in a series of 15 years. They were asked 
to line up in descending order based on the years. Once in line, their different heights were equated 
to total annual rainfall and were used to explain interannual rainfall variability. The participants were 
then asked to line up from shortest to tallest. They were divided into three groups, representing 
below normal for the short group, normal for the middle group, and above normal for the tallest 



 

group. These groupings represented forecast terciles of ‘below normal’, ‘normal’ and ‘above normal’ 
rainfall. 
 
Linking with the exercise above, the differences between the height of men and women were used 
to explain the difference of ‘above normal’ and ‘below normal’ for different geographical regions. For 
example, a ‘below-normal’ height man might not be the same height as a ‘below-normal’ height 
woman, in the same way that below-normal rainfall in one region might not count as below normal 
in another.  
 

3.3 Forecast probabilities  

Participants undertook an exercise demonstrating the implication of the probabilities presented in 
forecasts. A bag was filled with equal numbers of red, yellow and blue tokens. The chips corresponded 
to below-normal, normal and above-normal rainfall respectively. With the chips being equal for all 
colours (categories), the probability of picking each colour (category) was 1 in 3. Each participant 
picked a counter randomly, moving to a different part of the room depending on the outcome. The 
total number of people in each category indicated the effect of sampling variability. The exercise was 
then repeated after increasing the number of tokens in the red/below normal to two thirds. The 
resulting distribution had a large number of people with "below-normal"/red, demonstrating the 
impact of a shift in the probability distribution. But, it was emphasised that even with a large shift in 
probabilities, a low-probability outcome could still occur. That is, even if the chance of dry conditions 
has doubled, a wet season is still possible. 

3.4 Forecast skill  

To demonstrate the variation of skill with lead times, layers of translucent bags and coloured chips 
were used. When the chips were inside many layers of bags the participants could not tell what was 
in the bags, but as bags were pulled off and the layers reduced,  participants were able to start telling 
there were coloured objects in the bag.  When the bags were reduced to one, participants could now 
see there were coloured round chips in the bag. This was likened to a season and day ahead forecast.  
With a seasonal forecast, things are still very hazy but with a 24 hour ahead forecast one can almost 
certainly tell what will happen. 

To explore the skill of different forecast probabilities in an operational seasonal forecasting system, 
an activity dubbed "Forecast snap" was undertaken. For the first level of the activity participants were 
paired up and handed a seasonal forecast. In this case the KMD tercile probabilistic seasonal forecast, 
for one of the historical years between 2005 and 2017. Each team was given time to discuss if they 
would take additional preparedness action in their year, based on this forecast. The teams were then 
given the observations that matched their forecast year. Some participants were happy to have acted 
on the forecast because the resulting observation matched the scenario predicted. 

Then a 2x2 contingency table (Figure 7) was introduced. This table is used in forecast verification to 
calculate hit rate and false alarm ratio. A forecast hit rate is calculated by dividing the number of hits 
by the number of hits plus misses. while a false alarm ratio is calculated by dividing the number of 
false alarms by the number of hits plus false alarms. In the context of FbF/A, the table has been 



 

adapted to show stakeholders when they would have taken worthy actions and actions in vain. 
Worthy action is when a stakeholder acts on a forecast and a disaster happens, similar to a forecast 
hit.  Action in vain is when a stakeholder acts on a forecast and a disaster does not occur, similar to a 
false alarm. A miss is when a stakeholder does not take action and a disaster happens, this is 
considered expensive since a lot of money has to be used to respond to the disaster. 

  

  
  Did the hazard occur? 

    YES NO 

Was action 
taken? 

YES 

HIT 
Worthy 
action 

FALSE ALARM 
Action in vain 

NO 
MISS 

Fail to act  

CORRECT 
REJECTION 

Worthy inaction  

Figure 7: Sample 2x2 contingency table  

The teams then used the results to fill a 2x2 contingency table (Figure 8) and calculate hit rate and 
false alarm ratio.  With the hit rate representing the events that were correctly predicted and false 
alarm representing events that were predicted and did not happen leading to people acting in vain. 

 

Figure 8: False Alarm and Hit Rate when taking preparedness action with KMD’s OND seasonal 
forecasts from 2005 to 2017 

The demonstration then incorporated the FbA approach of automatically acting every time a 
probability threshold was crossed. New contingency tables were developed based on participants  
acting on >35% and >45%  of below normal in the forecast used above. For >45% only a single action 



 

was taken (a hit), demonstrating the relationship between trigger sensitivity (probability threshold) 
and potential for false alarms and misses (Figure 9) 

 

Figure 9: False alarm and Hit rate when taking preparedness action with KMD OND seasonal 
forecasts 2005-2007 with thresholds of 35% and 45% Below Normal 

  

3.5  Forecast Preparedness Options Matrix 

Building on the Preparedness Options activity undertaken in the PIPA workshop (see 2.4) participants 
worked in groups to develop Standard Operating Procedures (SOPs) for integrating forecasts within 
drought preparedness decision-making processes. Two groups focused on the NDMA drought 
preparedness processes and one group considered Ministry Agriculture Water Livestock 
Development preparedness decision making.  Each group was assigned an initial phase, either normal 
or alert. Working with experimental forecasts provided 1) OND issued in June and 2) November 
monthly update issued in October, each group proposed SOPs for how each forecast could inform 
drought preparedness decision making.  

Each group completed a table identifying a) the specific decision making process and b) actions that 
the forecast could inform. It was suggested that these could be either new actions not currently taken, 
or earlier activation of action usually undertaken in a different/later phase, for example destocking 
at an earlier phase. The groups also indicated the required level of investment of the specific forecast-
based preparedness actions, whether high, medium or low. The groups were then asked to identify 
the False Alarm Ratio, or tolerance for acting in vain, and assign roles and responsibilities for ensuring 
integration of forecasts within decision making processes indicating whether this takes place at 
headquarter or County level.  



 

Participants considered that the proposed early OND could: inform supplementary County budgeting 
and enable earlier scale up of drought preparedness through triggering release of emergency funds. 
Table 4 shows the potential changes in the NDMA decision making process identified by participants. 
It was noted that the threshold for FAR was lower for actions that required a higher level of 
investment. 

Table 4: Forecast Preparedness Options Matrix, it considers preparedness actions that can be 
undertaken in the drought management process using earlier issued seasonal forecasts and 
enhanced monthly updates, alongside the level of investment, false alarm ratio and institutional 
roles and responsibilities 
 

 
 
 

4.0 Co-identifying new products that could support existing drought EWS 
 

ForPAc’s desktop and adapted PIPA analysis of the DEWS showed that climate forecasts are not 
systematically used to inform drought management.  The existing KMD forecasts are not well aligned 
with the county drought management processes, neither in timing nor the forecast metrics.  The 
current release of seasonal forecast is not synced with the drought management post-season 
assessments. Additionally, KMD currently provides a probabilistic rainfall forecast however, the 
drought management process uses a range of bio-physical indicators such as Standardised 
Precipitation Index (SPI) and Vegetation Condition Index (VCI), as discussed in section 2. In designing 
the DEWS, thresholds were set for the different indicators to trigger drought phase classification. For 
example, SPI below -0.09 and VCI below 35 trigger alert drought phase classification (Table 5). 

Analysis of different forecasting systems revealed that it is possible to get early indications of an 
anomalously wet or dry OND season several months before the current release of the KMD short 
rains seasonal forecast. Skillful OND forecasts can be produced as far ahead as July, providing a longer 
early action window for drought preparedness. The current ability to anticipate the Long Rains is 
however more limited as discussed in section 3.1.  Further, to support use of forecasts and design of 
early actions, forecast skill information is necessary in deciding which forecasts are useful as well as 
which early actions to prioritize based on cost and false alarm of the forecast. 



 

 Table 5: Drought phase classification indicators and thresholds 

 

On the basis of the identified gaps between rainfall forecasts and indicators currently informing the 
DEWS, the researchers in the project worked with the Kitui County drought management 
stakeholders to co-produce a suite of new prototype products. These prototype products used the 
best global forecast models to provide tailored, timely information to directly inform key drought 
management decisions. The forecasts are for metrics used in drought classification and are 
probabilistic in nature with associated skill information.  

4.1 Vegetation Condition Index (VCI) Forecasts 

Currently, NDMA uses the 3-month Vegetation Condition Index (VCI3M) in the DEWS as one of its 
main biophysical indicators to classify drought phases guided by different thresholds. ForPAc, 
together with the AstroCast project12, developed a machine-learning method13 to skillfully forecast 
VCI3M for every county in Kenya, up to 12 weeks ahead of time (Figure 10). 

 
12 Applying Astronomy Data Analysis to Enhance Disaster Forecasting (AstroCast) http://astrocast.org.uk/  
13 Barrett, A. B., Duivenvoorden, S., Salakpi, E. E., Muthoka, J. M., Mwangi, J., Oliver, S., & Rowhani, P. 
(2020). Forecasting vegetation condition for drought early warning systems in pastoral communities in 
Kenya. Remote Sensing of Environment, 248, 111886.  

http://astrocast.org.uk/


 

 

Figure 10: Example of the weekly VCI3M forecast reports that are currently being generated. 

4.2 Standardized Precipitation Index 

The project undertook skill assessment of various global seasonal forecast models and demonstrated 
improvement in forecast skill achieved by combining those models assessed as having the most skill.  
The approach was used to develop prototype improved seasonal/ monthly forecasts of the metrics 
used in the DEWS (probability of 3month –SPI thresholds and probability of 80% of rainfall) with 
bolder probabilities through the July-October period (Fig. 11).  The skill information of the prototype 
forecasts was also provided (False Alarm Ratio (FAR) at different probability thresholds) alongside the 
forecasts in order to aid decision making and action as well as exploration of possible forecast 
probability trigger thresholds for various early actions. 

 

Figure 11: OND 2019 SPI-3 forecast for Kitui issued in September 



 

  4.3 TAMSAT-ALERT soil moisture forecasts 

We explored the possibility of forecasting soil moisture to inform end of season drought risk. Given 
the climatology, current state of the land surface and the season so far, the TAMSAT-ALERT14 product 
provides forecasts of seasonal soil moisture, updated weekly throughout the season. At the county 
and country scale, TAMSAT-ALERT seasonal soil moisture correlates highly with estimates of VCI (r > 
0.8) and maize yield (r > 0.5). TAMSAT-ALERT forecasts also skillfully anticipate end-of-season soil 
moisture with 4- and 8-week lead-times for MAM and OND seasons, respectively. The TAMSAT-ALERT 
forecast product was trialled in Kitui county during the 2019 OND season, successfully identifying the 
anomalously wet conditions by mid-October, and was incorporated into the NDMA’s November and 
December bulletins. 

 
5.0 Co-pilot and co-explore use of prototype products  

The prototype products and FbA approach were piloted in real time during the OND 2019 short rains 
season in Kitui county. The pilot kicked off with a stakeholder training on the characteristics of the 
new actionable forecast products, associated skill and use in designing preparedness action. Kitui was 
already suffering from the drought of 2018-19 and was in Alert phase in July, reaching Alarm phase 
in September. In a series of workshops in July, September and October (Figure 12), forecast updates 
were released and stakeholders explored the potential for carrying out early drought management 
actions based on the forecast.  
 
 

Figure 17: Schematic of drought phase classification from mid 2019, workshops conducted during 
the OND pilot and sample prototype forecast products issued during the pilot.  

 
14 Tropical Applications of Meteorology using SATellite data and ground-based observations. 
http://www.tamsat.org.uk/  

http://www.tamsat.org.uk/


 

"The prototype forecasts, including the early OND forecast issued in July, indicated a wetter than 
average OND season. By September 2019, the official KMD forecast for OND also indicated high 
probability for a wetter than average. The probabilities for SPI thresholds that are used to trigger alert 
and alarm worsening (Figure 17, bottom row) also indicated lower probabilities for a worsening 
drought situation. The drought phase in Kitui was at alarm by then. Recognising that the county has 
two livelihood zones, marginal and mixed farming, and limited resources for implementing early 
actions, stakeholders were divided into two groups to consider each zone. The stakeholders were 
asked to list early actions that they would implement based on the prototype forecast products and 
KMD official forecast, firstly, with resources available and, secondly, those they would implement if 
there was enough funding for anticipatory action. Table 6 shows the actions that were listed for the 
mixed farming livelihood zone.   
 
Based on observation during the pilot, most of the early actions that were listed by the stakeholders 
were those that are in the DCP, the only difference was that decision-makers proposed undertaking 
them earlier. Also, the early actions that could be implemented with existing resources were low cost 
ones such as surveillance and awareness creation and the high cost actions can only be implemented 
with availability of unlimited anticipatory funding.   " 
 
Table 6:  Early actions for mixed farming livelihood zone based on OND forecast released in 
September  

Sectors Realistic Actions Ideal Actions 

Livestock ● Distribution of pasture seeds and 
recruiting farmers 

● Training framers (980 farmers) 
● Breed improvement 
● Carrying out Artificial Insemination 

(A.I) 
● Veterinary health services/advisories 
● Disease surveillance 

● Releasing supplement support 
● Distribution of pasture and pellets for 

livestock sustainability 
● Pasture seed distribution for the whole 

county 
● Support restocking 
● Enough supplement distribution for the 

whole county 
● Treatment and Vaccination 
● Tractor ploughing for Pasture 



 

Agriculture ● Tractor ploughing 
● Purchase and distribution of solar 

water pumps (40) 
● Extension services 
● Crop insurance 
● Soil and water conservation works 

● Procurement and distribution of hybrid 
seeds 

● Procurement and distribution of 
horticulture 

● Rain water harvesting for crop and 
livestock production 

● In situ – soil and water conservation 
works 

Water ● Borehole support i.e. repairs and 
servicing 

● Water trucking to schools and health 
facilities 

● Excavation/desilting of earth dam 

● Excavation of mega earth dams in all 
wards 

● Distribution of water tanks 
● Pipeline extension 

Health ● WASH activities – ODF campaigns 
● Disease surveillance 
● Supplementation/supplementary 

feeding 
● Screening and treatment of ear and 

skin infections 
● Deworming in schools 
● Sensitization of menstrual hygiene 

management 

● Mass screening for malnutrition 
● Integrated health outreaches 
● Mass deworming 
● Provision of Vitamin A for over 5 

 
6.0 Learning and Review  

 
After the OND 2019 pilot, the project held a review and learning workshop to give the stakeholders a 
platform to review the FbA methodology and the prototype products. To facilitate open discussion, 
the workshop ran in a café style format, where small groups of stakeholders had to visit different 
tables hosted by a small number of the project team. Each small group of stakeholders visited each 
table for about 20 minutes. The review tables focused on: 1) the FbA methodology and early actions 
2) Soil moisture and VCI forecasts 3) Probability and skill analysis 4) Forecast products. 

The stakeholders considered that the FbA approach made a lot of sense. However, the big challenge  
is to convince those in power, such as governors, ministry directors and chief offers, that this is the 
best approach for disaster management. Convincing them is key so that they can allocate funds for 
preparedness actions. Finances and limited institutional coordination were cited as the major 
challenges in implementing early actions. It was noted that currently, the forecast is released when 



 

the budget time has elapsed, especially the OND forecast issued in September. This makes it hard to 
rely on forecasts for planning.  National and county budgeting starts from June to July the following 
year. Additionally, stakeholders note that, despite the county setting up an emergency fund, it is 
mostly used for response and not preparedness. This points to the need for advocacy so that the fund 
can in future be used based on a forecast. 

Due to the ForPAc engagement through OND 2019, stakeholders felt that early actions were 
implemented unlike in the past where actions were taken after climatic shock had already happened. 
Based on the enhanced forecast, actions were taken to utilize the good rains and these included; 
planting more maize than is usually planted, vaccinating of livestock against Rift Valley Fever which is 
more prevalent during a wetter than usual season, WASH sensitization since water sources get 
contaminated during heavy rains and desilting of water pans in preparation for heavy rains and 
enhanced water harvesting. 

With regard to the soil moisture and VCI forecasts, the stakeholders’ felt that the information is 
relevant to different sectors at different times. For example, forecast information is most important 
for crops before the start of the season to inform seed type and planting date and at harvest time to 
inform harvest date and post-harvest management practices. For the livestock/pastoral sector, 
regular updates throughout the season are helpful to inform activities. Further, stakeholders agreed 
that the information would be more helpful if provided at ward level to cater for different 
climatological and livelihoods / agro-ecological zones in the county. There were suggestions that key 
messages should be included in the forecast bulletins and, if possible, the messages should be 
translated into local languages.  

Because of the capacity building the project had conducted, stakeholders found it easier to interpret 
probabilistic information. However, there is a need for additional capacity building in interpretation 
of forecast skill and how to apply the same when prioritizing early actions. The stakeholders found it 
easier to interpret the tercile forecast products since they have been exposed to this forecast format 
for longer. The stakeholders had higher confidence in the KMD forecast during the OND 2019 season 
and this was as a result of constant engagement with ForPAc and the fact that the ForPAc prototype 
products and KMD were indicating a wetter than average season, which was borne out in the season. 

In plenary the stakeholders advocated that the climate training, FbA approach and the prototype 
forecast products be scaled to other ASAL counties. They also recommended that the project process, 
outcomes and learnings be documented so that this can be shared with key stakeholders as well as 
used in advocacy. Finally, they recommended that the DCP be revised to incorporate forecasts and 
FbA.  

 

 

 

 



 

 

7. Ensuring sustainability and integration of new and improved products within operational 
services  

 
To ensure the sustainability and operationalization of the prototype products for the DEWS and the 
systematic integration of forecast in the DEWS, the project sought audience with the directorate of 
senior management in KMD and NDMA. 

The Director of KMD noted that the development of the prototype products was in line with the 
department’s climate services vision. The Director however noted the need to build institutional 
capacity to ensure the provision of the products continues after the project. There is also keen 
interest in integrating the production process of such products in the curriculum of the Institute of 
Meteorological Training and Research (IMTR) for capacity to be transferred to a larger audience.  
There is also good will from the department to pilot the products during OND 2020 with the support 
of ForPAc. The department also agreed to convene a meeting with major drought management 

Box 1 

In an interview with the project team, Mr Francis Koma, NDMA Kitui County Drought Coordinator, had this to 
say on the ForPAc engagement and prototype products; “During the time the Kitui County Steering Group 
(CSG) has interacted with the project, the capacity of the technical personnel in the County ministries has 
really improved, they now appreciate and can interpret probabilistic forecasts and relay the same to the lower 
administrative levels and to farmers for better decision making in what to plant.” 

“The prototype forecast products provided through OND 2019 enhanced preparedness and added value to 
what KMD usually gives. Stakeholder confidence to use the KMD forecast increased: it indicated an increased 
probability for enhanced rainfall just like the ForPAc prototype products. The soil moisture forecast was a very 
good addition and it was integrated into the monthly bulletins. The CSG was very happy with the product, it 
was a dream come true as they had frequently asked for information to indicate expected crop yield.” 

“To sustain the use of the prototype products in DEWS, KMD should mainstream the products in their regular 
forecast updates. The forecasts should also be coming early to allow time for relevant stakeholders to 
downscale the forecasts to different livelihoods in the County. This too would provide time for further 
interaction with the forecast and provide time to answer the questions from various levels for informed 
decision making. My request is that KMD collaborate to upscale these products so that we do not lose the 
gains made so far.” 

“To scale the use of the new products in all ASAL Counties, NDMA together with ForPAc need to train County 
Drought Coordinators (CDCs) and County Drought Information Officers (CDIOs) on the FbA approach as well 
as interpretation of the existing and new forecast products” 

 



 

stakeholders to map out the way forward in integrating the prototype forecast products in drought 
management. 

The NDMA CEO applauded the project for the effort to provide information that can fill the gaps in 
the DEWS. The CEO acknowledged that the current bulletins and DCP updates do not utilize climate 
information. However, with the long lead OND in July, that information would be utilized in the DCP 
updates. Similarly, soil moisture, VCI and rainfall forecast updates, if provided monthly, could be used 
to improve the current bulletin to make it an early warning tool that is forecast and not monitoring 
based. The CEO was keen to see the improvement in the bulletin and proposed to set up a technical 
committee that would together with the project team work on improving the bulletin by integrating 
the prototype products. This was followed by a caution that the project has to work with the 
mandated forecasting institution to ensure continuous supply of the products.  Additionally, it was 
recommended that key sectoral messages to be communicated to farmers will be crafted based on 
the information in the improved bulletin. Once the review of the bulletin is complete and KMD has 
agreed to continuously generate the products, capacity building would then be rolled out to other 
ASAL counties targeting NDMA county staff and key county ministries such as water, agriculture, 
livestock, education and health. 
 
 



 

4.Discussion 
 
ForPAc’s efforts to strengthen drought preparedness in Kenya have highlighted the complexity of 
enabling systematic forecast-based action within the country’s DEWS. Co-production of climate-
information intended to support Kenya’s DEWS has highlighted the wide range of variables beyond 
forecasts that shape current and potential drought preparedness action.  
 
ForPAc’s approach has provided an important methodology for identifying opportunities where 
forecasts can better support drought preparedness. As outlined in this technical brief, the adapted 
PIPA methodology encompassess a series of tools supporting key steps in the process of co-
developing decision-relevant climate information, as well as providing a guiding framework that 
values the process as much as the resulting product or output.  Moreover, the tools can be adapted 
to address context and emerging need.  
 
As outlined in Section 1, the project particularly focused on identifying how improved or new 
forecasts could strengthen the existing DEWS, aligning with the Red Cross FbF/A manual Step 2 on 
‘Identifying relevant Forecasts’ (see Figure 2 in Section 1).  ForPAc’s approach has also assisted 
dialogue between climate information producers and decision makers to identify danger levels (Red 
Cross FbF/A manual, Step 3) in terms of forecast probability and skill, based on existing Drought 
Contingency Plan and DEWS vulnerability thresholds. Similarly in terms of Steps 4-6, ‘Formulating 
early actions’, ‘Develop the early action protocol SOP’ and ‘Validating the protocol with key actors’, 
ForPAc relies on activating, rather than fully reviewing, existing contingency plans and the DEWS 
system.  
 
PIPA tools made very evident the significant changes in individual and institutional understanding and 
practice required to systematize forecast-based early action in Kenya’s drought decision-making. 
Based on assessed need, ForPAc developed  a climate information training, designed to strengthen 
decision-makers’ understanding of key climate concepts, including forecast probabilities and skill, and 
build confidence in how probabilistic risk information could appropriately inform drought decision-
making processes. This enabled partnering decision-makers to proactively engage in the co-
production of decision-relevant climate information that could enhance their existing drought 
decision-making processes. This has been identified as a key missing step within the existing RCRCM 
manual.  
 
The PIPA Outcome Logic Model, together with the project’s monitoring, evaluation and learning 
framework, was also particularly helpful in enabling the project to identify and track individual and 
institutional changes amongst partnering meteorological and climate research agencies and decision-
maker bodies related to both specific activities (such as workshops) and across the longer-term 
project.  
 
It is, however, recognised that the adapted PIPA approach documented in this technical brief requires 
further development, particularly as regards supporting more inclusive identification of relevant early 
actions as well as including a process enabling decision-makers to more easily compare the relative 
costs and benefits of potential early action.  



 

Focused on strengthening the existing system, ForPAc’s approach had limited success in enabling 
participants to identify new forecast-based early actions. Participants identified existing 
preparedness activities that could be done earlier, but not new types of actions. A methodology 
enabling this has been developed in research15 to support the complementary Innovative Approaches 
to Response Preparedness (IARP) project16, supporting the development of national Early Action 
Protocols in a number of countries (including Kenya, Uganda and Ethiopia).  

This research employed a series of tools designed to enable people whose lives and livelihoods are 
directly impacted by climate-related risks to themselves identify potential forecast-based early 
actions. The methodology combines livelihood and crisis calendars, consideration of how crisis 
differently affects different social groups, and mapping these against organisational operational and 
forecast product timelines to identify windows of opportunity for forecast-based early actions (Levine 
et al, 2020). The EAP research has enabled at risk people to themselves identify new or earlier 
preparedness actions that have the feasibility to be triggered by forecasts, and elements of its 
methodology could be usefully integrated alongside the approaches employed by ForPAc to support 
drought forecast-based action initiatives. Enabling active local participation, tools from the EAP 
research more broadly offer potential to strengthen inclusivity and identification of innovative early 
actions within Step 4 of the current RCRC FbA/F approach, ‘Selecting early action’.  
 
Experience in ForPAc and learning from related initiatives to date suggest there are specific 
opportunities to develop Standard Operating Procedures for forecast-based early action. The NDMA 
has recognised the potential to integrate forecasts within the DEWS monthly bulletin, enabling it to 
move from a monitoring to a forecasting tool. Both KMD and NDMA recognise that this process is, in 
turn, dependent on ensuring continuity of ForPAc-initiated products and alignment of forecasts and 
monthly bulletin production schedules. Another area offering future potential for strengthening the 
DEWS is a review of NDMA’s methodology for developing County Contingency Plans to identify how 
forecasts may more systematically inform the steps in this process.  
 
At the same time, ForPAc has strengthened decision-makers’ understanding and confidence to 
themselves make decisions based on evolving forecasts across timeframes. It may be less realistic to 
develop SOPs that cater for the complex range of contexts that forecasts can inform. The initial and 
preceding socio-economic situation, political concerns and resources all shape the potential for 
forecast-based action, while forecasts are available at different time and geographic scales, with 
varying levels of certainty and skill. A severe constraint in terms of developing SOP for early action is 
ensuring access to guaranteed financing. FbA can support preparedness planning, but guaranteeing 
specific preparedness actions systematically triggered by specific forecast thresholds becomes 
extremely difficult in often resource-constrained drought-risk environments.  
 
In terms of opportunities to employ ForPAc’s methodology within new contexts, it should be noted 
that the approach does require that partners are confident in facilitating extended participatory 

 
15 Levine, S., Gray, B., Visman, E. (2020), Potential uses of forecasts for early action in Kenya, report for the IARP Early 
Action Protocol research (unpublished). 
16 https://ui.adsabs.harvard.edu/abs/2019EGUGA..2112734B/abstract.  

https://ui.adsabs.harvard.edu/abs/2019EGUGA..2112734B/abstract


 

approaches. Given the complexity of drought early warning, the process also requires significant 
investment of time to ensure sustained engagement with a core group of decision-makers over an 
extended period. To enable effective engagement, there is a need to sufficiently invest in 
preparations for and during climate producer-user engagements. To maximise learning there is 
equally a need to ensure opportunities for post-engagement review and enable reflection on 
engagement outcomes with the wider team to ensure that ongoing learning informs project planning 
and research prioritisation.  
 
More generally, experience in ForPAc highlights the need to review the impact requirements and 
ethics of research aiming to strengthen climate-resilience. Where research is piloting approaches 
amongst already at-risk populations, there remains a vital need to maintain or establish safety nets 
alongside efforts to strengthen existing EWS. Given concerns about decision-makers acting on 
forecasts that had not yet been shown to be effective or endorsed as official KMD services, ForPAc 
initially proposed piloting new and improved forecast products through a ‘shadowing’ approach, 
where researchers would review forecast performance over the project period in parallel to, rather 
than directly with, decision-makers. As the project developed, researchers became more confident 
that project prototype products could be shared with partnering decision-makers as long as it was 
made clear that they were ‘prototype’ rather than ‘official’ products. Sharing the prototypes with 
decision-makers enabled researchers to learn much more about the potential and remaining 
constraints to taking action based on the project-initiated products. Although ForPAc prototypes 
were shared with decision-makers, there were difficulties in decision-makers justifying forecast-
based action on non-official climate products. There therefore remained constraints in the research 
being able to demonstrate actual rather than potential benefits of improved forecast products. 
Demonstrating the benefits of forecast-based early action requires initiatives over an extended time 
period, and even more so where these focus on efforts to address drought-related risks. 
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