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Introduction 

This document is part of a series of guidance documents developed by FEWS NET on integrating advanced sectoral 
concepts and techniques into scenario development. Scenario development is an important methodology 
underpinning FEWS NET’s food security analysis and projections of the evolution of food security in a particular area. 
The eight-step process (outlined below) involves the development of specific assumptions about key factors or 
shocks (anomalies), analysis of how these factors will impact food and income sources of the populations of concern, 
and consideration of likely responses by various actors. FEWS NET analysts combine these assumptions with a strong 
understanding of current conditions to estimate future food security outcomes and designate the level of acute food 
insecurity using the Integrated Food Security Phase Classification (IPC), the global standard for classifying food 
security. FEWS NET uses the scenario development methodology to prepare its Food Security Outlook reports, which 
provide decision makers with early warning and projections of food security outcomes eight months ahead. For a 
detailed explanation of the scenario development process, see the FEWS NET Scenario Development for Food 
Security Early Warning Guidance Document.  

Assumptions – about factors such as rainfall, price behavior, conflict, income opportunities, and harvest prospects, 
among many others – are at the core of the scenario development process. The strength of a scenario depends upon 
the development of evidence-based and well-informed assumptions about the future. FEWS NET has created this 
series of guidance documents on the most critical assumptions to help food security analysts develop robust 
scenarios. 

In developing assumptions, FEWS NET analysts rely on FEWS NET’s knowledge base of historical and contextual 
information and data related to the main sectors that typically influence food security: rainfall, markets and trade, 
nutrition, and livelihoods. Analysis also includes a range of other political, social, and economic information relevant 
to a particular situation/area. FEWS NET’s analysis is livelihoods-based: all steps of scenario development are 
grounded in an understanding of how households in an area access food, earn income, and cope with shocks.  

FEWS NET’s Steps to Scenario Development  

 

STEP 1:
Set scenario parameters

STEP 2:
Describe and classify 
current food security

STEP 3:
Develop key assumptions

STEP 4:
Describe impacts on 

household income sources

STEP 5:

Describe impacts on 
household food sources

STEP 6:

Describe and classify 
projected household food 

security

STEP 7:
Describe and classify 
projected area food 

security

STEP 8:
Identify events that could 

change the scenario

http://www.fews.net/our-work/our-work/integrated-phase-classification
https://www.fews.net/sites/default/files/documents/reports/Guidance_Document_Scenario_Development_2018.pdf
https://www.fews.net/sites/default/files/documents/reports/Guidance_Document_Scenario_Development_2018.pdf
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This guidance document focuses on the process and approach used by FEWS NET to develop assumptions about the 
performance of rainfall (onset, totals, distribution, cessation) at various points in the year, including before a season 
begins, once forecasts are available, and throughout the season.1  

By using this guidance, readers should be able to do the following:  

1. Develop strong and evidence-based assumptions about how rainfall will perform based on an 
understanding of sea surface temperatures and relevant climate modes, forecasts, and remote sensing 
imagery;  

2. Know the main sources of information related to rainfall climatology, forecasts, and ongoing seasonal 
monitoring; 

3. Apply special tools and resources available to help FEWS NET analysts make rainfall assumptions (e.g., the 
web-enabled Agroclimatology Analysis Tool and the FEWS NET monthly seasonal forecast call). 

Notes on use of this guide 

This guide assumes a basic understanding of the remote sensing products used by FEWS NET (e.g., CHIRPS, RFE2). 
FEWS NET analysts should refer to the “Rainfall Assumption Checklist” in Annex I for consultation during the process 
of developing assumptions as part of scenario development. Annex II provides a complete example of the progress 
of a rainfall assumption using the four steps detailed in this guide. For a list of key terms used in this guide, see the 
Glossary in Annex III. 

  

                                                                 

1 This guidance covers analysis of the rainy season and potential impacts on crop and pasture production as determined through observational 
monitoring, but it does not go into specific details on assumptions regarding agricultural production and harvest prospects. 

http://earlywarning.usgs.gov/fews/climate-workshop
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Overview of the Steps to Developing Rainfall Assumptions  

Commonly used by planners, policy-makers, and researchers of various disciplines, scenario development is a 
methodology for projecting future events. It relies on analysis of the current situation, the creation of informed 
assumptions about the future, a consideration of their possible effects, and the likely responses of various actors. At 
its core, scenario development is an “if-then” statement—but one that gains rigor through analysis. Using a 
consistent eight-step process, FEWS NET analysts use the scenario development process every four months to 
estimate food security outcomes for the coming eight months. Analysts use the Scenario Summary Table (SST) 
presented in Annex IV to conduct scenario development. 

Understanding the agroclimatology context and formulating rainfall assumptions inform several steps of scenario 
development. In Step 2A of scenario development (below), analysts summarize evidence of current food security 
conditions. This step almost always involves a summary of the agroclimatological context – seasonal progress to date 
and/or the impact of past rainfall or seasonal events (e.g., floods, dry seasons, hurricane season, etc.) on the current 
situation.  

In Step 3 of scenario development (below), analysts formulate assumptions about critical events that are expected 
to occur during the projection period. This guidance document is focused on the development of rainfall assumptions 
for this step. Assumptions about typical rainfall patterns would be included in Step 3A. Anomalous rainfall – including 
an early or late start to the season, or atypical rainfall totals – would be included in Step 3B. The impacts of the 
assumptions about rainfall – and any other expected anomalies or shocks – then filter into the succeeding steps of 
scenario development, and ultimately the projected food security outcomes and classification of the levels of food 
insecurity.  

 

Step 2 of scenario development 

2A Summarize evidence of current food security conditions (e.g., seasonal progress, recent harvests, food prices, 

humanitarian assistance, etc.). (Current means beginning of the first month of the scenario period.) 

2B Summarize evidence of current household food 
consumption and livelihood change. This could be direct 

evidence, like the result of a food security survey, or inferred 

evidence, like the outcome of livelihoods-based analysis. 

Food consumption: 

Livelihood change: 

2C Based on the response to 2A and 2B, classify the current 

food insecurity of the chosen household group (1B) using the 

IPC 2.0 Household Scale.  

Household group (1B) classification:  

2D Based on the household classification (2C), and available 
nutrition/mortality data, classify the overall area (1A) using 

the IPC 2.0 Area Scale. 

Description of available nutrition information:  

Description of available mortality information:  

Area classification:  

In the absence of emergency assistance would this 

classification be at least one phase worse?  

Step 3 of scenario development 

3A List the key factors relevant to food security that are expected to behave normally during the scenario period.  

3B List the key shocks or anomalies that are expected to occur during the scenario period and that will affect food security. 

These events should be relevant to the chosen household group (1B). For each event, describe level of severity and 

expected timing as specifically as possible.  

3C Is humanitarian assistance during the scenario period planned, funded, and likely? If so, describe these assistance plans 

(location, planned number of beneficiaries, type of program, amount, duration, and frequency). 
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Steps to Developing Rainfall Assumptions 

This guidance separates the process of developing rainfall assumptions into four basic steps, summarized below and 
discussed in detail in subsequent sections. Annex II provides a complete example of a rainfall assumption formulated 
using these steps. 

Step 1: Understand the Climatology for the Area of Concern 

Implemented far in advance of start of season (SOS) or as needed 

▪ Determine typical start/end of season and periods of peak rainfall 

▪ Determine mean cumulative rainfall for a season and maximum dekadal rainfall, and identify 

seasons that had the most and least rainfall 

▪ Evaluate spatial and temporal variability: calculate the standard deviation and coefficient of 

variation, and describe the variability 

▪ Develop assumptions about rainfall performance based on climatology 

 

Step 2: Evaluate Climate Modes 

Added when SOS is less than three months away and until end of season (EOS) 

▪ Understand key climate modes and their impacts on the area of concern 

▪ Use sea surface temperature anomalies to identify climate mode(s) impacting the area of concern 

▪ Indicate the typical impacts of the climate mode(s) 

▪ Revise assumptions given current and projected climate modes 

 

Step 3: Interpret Available Forecasts 

Added when SOS is less than two months away and until EOS 

▪ Obtain available forecast information from international forecast centers  

▪ Obtain forecasts from regional Climate Outlook Forums and regional and national meteorological 

agencies 

▪ Interpret forecasts with support from the USGS FEWS NET Regional Scientist and FEWS NET 

monthly seasonal forecast call 

▪ Examine the changing probability of rainfall events over the course of the season 

▪ Revise assumptions based on forecast information and forecast call 

 

Step 4: Incorporate Monitoring Data from Remote Sensing and Other Sources 

Added from SOS to EOS 

▪ Assess when the season started and how that compares to usual 

▪ Monitor observed rainfall to date and assess how rainfall aligns historically 

▪ Evaluate remote sensing and on-the-ground information on seasonal progress 

▪ Continually revise assumptions based on remote sensing observations, updated 

forecast information, and field data 
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STEP 1: Understand the Climatology for the Area of Concern 

 

The first step to making rainfall assumptions – 
understanding climatology – takes place well in advance 
of the start of the rainfall season (SOS), and serves as a 
reference to current conditions throughout the season. 
Climatology refers to weather (conditions of the 
atmosphere over a short period of time) averaged over 
a long period of time for a particular area, including 
rainfall totals and distribution, temperature, humidity, 
and atmospheric circulation (winds). This guidance 
focuses on climatology related to rainfall totals and 
distribution, though climatology also includes other 
variables (e.g., temperature, wind).  

Although climatology can be understood as average 
conditions, it includes the consideration of all possible 
rainfall intensities, spatial distributions, and temporal 
distributions for a region. Knowing which years were, 
for example, the wettest and driest over the last 30 years provides points of comparison and thresholds for 
understanding the historical rainfall record.  

An understanding of climatology (average conditions and variability) provides the context and foundation for making 
and updating rainfall assumptions over the course of the rainfall season. In advance of forecast information, an 
understanding of climatology allows an analyst2 to make an assumption about average rainfall accumulation,  

                                                                 

2 This document uses the term “analyst” to include FEWS NET National Technical Managers (NTMs), Assistant National Technical Managers 
(ANTMs), Decision Support Group analysts, or other food security analysts conducting scenario development.  

Step 1 Overview 

▪ Determine typical start/end of season and 

periods of peak rainfall 

▪ Determine mean cumulative rainfall for a 

season and maximum dekadal rainfall, and 

identify seasons with most/least rainfall 

▪ Evaluate spatial and temporal variability: 

calculate the standard deviation and 

coefficient of variation, and describe the 

variability 

▪ Develop assumptions about rainfall 

performance based on climatology 
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variability, distribution, and timing. Quantitative thresholds (such as terciles) based on climatology provide a basis 
for interpreting seasonal forecasts. Once a season is underway, an understanding of climatology allows analysts to 
interpret seasonal performance within the context of historical performance. (As climate change becomes a more 
evident feature of climate patterns worldwide, the climatology itself may change, particularly for specific regions. 
Average rainfall 50 years ago in certain regions, for example, may no longer represent the contemporary average.)  

FEWS NET analysts use rainfall data to evaluate key aspects of climatology, such as:  

▪ The typical start and end of the rainfall season 

▪ Average dekadal (10-day period) and seasonal rainfall totals 

▪ Climate variability (mean and range of possible outcomes) 

Climate variability refers to the fluctuation of the 
climate (rainfall, temperature, etc.) over seasons and 
years. FEWS NET focuses on two main dimensions of 
climate variability: spatial and temporal variability of 
rainfall. Spatial variability refers to rainfall 
distribution across a landscape or over space. 
Temporal variability refers to rainfall distribution 
over time, and can refer to change within a season or 
over many years. Changes over many years may 
define a trend; trends over long periods (e.g., more 
than 30 years) may be due to natural climate 
variability (discussed later in this document) or to 
climate change. Trends can be a symptom of climate 
change, but not necessarily. Rainfall variability 
between years is referred as interannual variability 
(Figure 1), while changes within a season reflect 
intraannual (or intraseasonal) variability (Figure 2). 

Statistical calculations such as the standard deviation 
(SD) and coefficient of variation (CV) are important 
tools for understanding rainfall variability in a 
particular region. Standard deviation is the typical or 
average distance a value is from the mean, and 
identifies how much variation or dispersion from the 
mean exists within a dataset. In creating assumptions 
based on the average (climatology), standard 
deviation gives insight into how much the value may vary from year to year. It also helps describe how much rainfall 
is expected in an average year since most events (68 percent) will fall within one SD (+/- 1 SD). Ninety-five percent 
of all events fall within +/- 2 SDs of the mean.  

For example, Figure 3 shows the distribution of two datasets with the same mean, but a different standard deviation. 
The top graph is very narrow, indicating that most values are close to the mean. The bottom graph is spread out, 
meaning that many values are far from the mean. If this were an annual (or seasonal) rainfall dataset, we could 
assume that although average annual rainfall is approximately the same, annual rainfall in the top graph is much less 
variable than in the bottom graph.  

The coefficient of variation (CV) is typically used for comparing rainfall regimes (or rainfall variability) between 
different administrative units or regions. Coefficient of variation is the standard deviation as a percent of the mean: 

CV= (SD / mean) * 100 

Figure 1. Interannual rainfall variability 

 

Source: FEWS NET/USGS 

Figure 2. Intraseasonal rainfall variability 

 

Source: FEWS NET/USGS 
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With coefficient of variation, analysts can make a 
comparison among different magnitudes of variation 
or between regions with different means. It is 
important to note the units: standard deviation as 
precipitation is expressed in mm (the same unit as the 
mean), while coefficient of variation is a percent 
value. Areas with large variability relative to the mean 
(i.e., a high CV) represent locations especially 
vulnerable to seasonal variation. Coefficient of 
variation is a useful statistic for comparing the degree 
of variation from one data series (or one location) to 
another, even if the means are very different from 
each other. 

In Table 1, the coefficient of variation tells us that 
rainfall will vary up to +/- 24 percent from the mean 
of 721 mm 68 percent of the time (+/- 1 SD). 

The figures below demonstrate how two areas with 
similar standard deviations (Figure 4) may have very 
different coefficients of variation (Figure 5). Using the 
coefficient of variation, an analyst can understand 
that rainfall variability is much higher in Free State, 
South Africa than in Bie region, Angola (both locations 
are circled on the map in red). 

Figure 4. Standard deviation for annual 

rainfall totals 

Figure 5. Coefficient of variation for annual 

rainfall totals 

  

Source: USGS FEWS NET Source: USGS FEWS NET 

 Mean rainfall (mm) SD CV 

Bie region (Angola) 1153 69 6 

Free State (South Africa) 482 95 20 
 

Figure 3. Distribution of two datasets with the same 

average but different standard deviation 

 

Table 1. Coefficient of variation results 

SD Mean CV 

171 mm 721 mm 24% 
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How to use the FEWS NET agroclimatology knowledge base to understand 

climatology 

To understand climatology for a particular area, FEWS NET 
analysts rely on satellite-derived rainfall datasets managed 
by the FEWS NET science partners: the U.S. Geological 
Survey (USGS), the University of California, Santa Barbara 
(UCSB), and the National Oceanic and Atmospheric 
Administration Climate Prediction Center (NOAA CPC). 
These datasets include the Climate Hazards Infrared 
Precipitation with Stations (CHIRPS), Rainfall Estimates 
Version 2.0 (RFE2), and Africa Rainfall Climatology Version 
2 (ARC2). Annex V provides details on the features of these datasets. FEWS NET most commonly uses CHIRPS, as 
these data have several advantages compared to the other datasets: there are significantly more station data inputs; 
the spatial resolution is higher (5 km versus 10 km); the period of record is longer (CHIRPS covers 1981 to present 
whereas RFE2 covers 2001 to present); and the data are unbiased by using a long-term mean. However, RFE2 and 
ARC2 datasets are available daily, whereas CHIRPS data are available every five days.  

USGS has developed three web-based tools, described below, that allow analysts to easily access and interpret 
rainfall information for FEWS NET countries.  

USGS Agroclimatology Assumptions for Scenario Development (agroclimatology analysis) web tool 

For Africa, Central America, and Central Asia, USGS created a web tool that automatically generates key climatology 
data. The Agroclimatology Assumptions for Scenario Development tool provides data at the Admin 1 (typically states 
or provinces) and Admin 2 (typically district) levels on average rainfall (using both the RFE2 and CHIRPS datasets; 
RFE2 is included only for Africa), cumulative rainfall for a 10-year period and the mean rainfall; the mean annual 
eMODIS Normalized Difference Vegetation Index NDVI, and statistics for annual cumulative rainfall using RFE2 
and/or CHIRPS. This tool automatically calculates the standard deviation and coefficient of variation for a given area.  

Here is an example of data provided for a given area: 

 
 

From this information, an analyst could make the following assumption: 

Mean annual rainfall in this area is 166 mm. The rainy season typically begins in June and ends in October. 
Rainfall peaks in July and August. Rainfall is typically between 131–202 mm annually. 

USGS Interactive Map Viewer 

An alternative tool is the USGS Interactive Map Viewer. The basic steps to accessing information on an area are to: 

Where to access rainfall data 

• USGS FEWS NET data portal 

• NOAA Africa Weather and Climate 

• NOAA South Asia Weather and Climate  

• NOAA Central America and the Caribbean Weather 

and Climate 

http://earlywarning.usgs.gov/fews/climate-workshop
http://earlywarning.usgs.gov/fews/mapviewer?region=af
https://earlywarning.usgs.gov/fews
http://www.cpc.ncep.noaa.gov/products/international/africa/africa.shtml
http://www.cpc.ncep.noaa.gov/products/international/sasia/sasia.shtml
http://www.cpc.ncep.noaa.gov/products/international/camerica/camerica.shtml
http://www.cpc.ncep.noaa.gov/products/international/camerica/camerica.shtml
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1. Turn on the overlay of interest (administrative 
area or crop zone) on the left-hand side of the 
map viewer.  

2.  Select the desired unit of analysis from the 
“Time series” drop-down menu at the top of 
the map. 

3. On the map, click on the specific area of 
interest; a single graphing window opens with 
each measure (eMODIS NDVI time series, the 
cumulative rainfall estimate (RFE) line graph, 
and the dekadal RFE bar graph) on a separate 
tab (see the example in Figure 6, which shows 
the cumulative RFE and dekadal RFE graphs).  

4. Review when the rainfall season(s) typically 
starts and ends. 

5. Consider the temporal distribution of rainfall: 
note the months of peak rainfall and when 
rainfall tapers off. 

6. Note the mean cumulative rainfall amount.  

7. Analysts can also click on the drop-down menu 
in the upper left-hand corner of the window to 
select or deselect particular years, for comparison purposes. 

Using the example above, the rainfall regime for this area of southeastern Kenya could be summarized as follows: 
rainfall is bimodal (i.e., two distinct seasons per year); the October to February season, on average, shows maximum 
rainfall in November of approximately 50 mm, and cumulative rainfall of approximately 250 mm for the season. The 
second season is from March to June, with maximum rainfall in April. The cumulative graph shows that, on average, 
the region receives about 400 mm during the year.  

Early Warning Explorer (EWX) 

USGS’s EWX is an interactive web-based mapping tool that allows users to visualize continental-scale RFE, land 
surface temperature (LST), and normalized difference vegetation index (NDVI) data and anomalies at varied time 
steps and to review time series analyses. These datasets can be very useful in evaluating the climatology for an area 
(see example in Figure 7), as well as assessing seasonal progress once the rainy season is underway.  

Figure 7. Democratic Republic of the Congo, Province Orientale, 3-month rainfall for 

various years 

 
Source: FEWS NET/USGS 

Figure 6. Cumulative RFE and dekadal RFE data from Map 

Viewer 

 
Source: FEWS NET/USGS 
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Contextualizing climatology 

With an understanding of the basic aspects of climatology for a region, analysts should consider how the climate 
interacts with and affects factors such as crop and pasture development. Climatology can be contextualized by asking 
questions such as: 

▪ What are the water requirements (mm) for staple crops in this area? 

▪ Consider the crop phenology3 for staple crops (for example, during which weeks or months are the water 
requirements the highest)? 

▪ When are crops or pasture most vulnerable to the effects of below-average rainfall?  

▪ What is the length of the growing period for staple crops and how does this coincide with the rainfall 
season? 

▪ Are there any typical dry spells during the season and how does this affect crops? What are the effects of 
extended dry spells on staple crops? 

Examples of assumptions based on climatology 

Kenya: [January assumption]: In Kenya’s Eastern region, rainfall is expected to be near the average of 201 mm during the 

March through June rainy season (CHIRPS data). Rainfall is likely to peak in April (with average rainfall of 38 mm per dekad) 

and decline significantly in May. CHIRPS historical data indicates that cumulative rainfall during the March to June rainy 

season ranges from 122–266 mm. This indicates a very high level of variability. 

Guatemala: [February assumption] In Totonicapán, rainfall during the April to November rainy season is expected to be 

near the average of 1,078 mm (CHIRPS data). Annual cumulative rainfall (from April to November) ranges from 815 to 

1456 mm, indicating a high degree of variability. Rainfall generally begins in the first dekad of April, peaks around the first 

dekad of June, and peaks again in the third dekad of September. Rainfall declines during July and August, with the canicula, 

or mid-season dry spell, typically occurring for about 10 days between July and August. Maize crops are particularly 

vulnerable to the impacts of dry spells in July, during the first growth stage to the flowering stage. 

 

  

                                                                 

3 Crop phenology is the study of periodic plant lifecycle events and how these are influenced by seasonal and interannual variations in climate, 
as well as habitat factors (such as elevation). 

Step 1 Summary  

▪ The building blocks for an assumption for a particular area include an understanding of average rainfall 

accumulation, spatial variability (where is rainfall strongest/lightest), temporal variability (how does rainfall 

change within a season; how does rainfall vary from year to year), distribution (what are the months of peak 

distribution), and timing (when does the rainy season begin and end).  

▪ Standard deviation of seasonal precipitation provides insight into interannual rainfall variability. To compare 

interannual variability between two different areas, calculate the coefficient of variation (CV= (SD / mean) * 

100). 

▪ Use the USGS Agroclimatology Assumptions for Scenario Development web tool or the USGS Interactive 

Map Viewer to obtain basic rainfall information and/or data. 

▪ Climatology should be combined with an understanding of the agroclimatological context of a particular 

area, including water requirements for staple crops, crop phenology and vulnerability to water deficits, and 

length of the growing period for staple crops, among other factors.  
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STEP 2: Evaluate Climate Modes 

 

Step 2 – evaluating climate modes – starts several 
months before the start of the rainy season as 
information on sea surface temperatures (SSTs) and 
climate modes relevant to the season becomes 
available. Climate modes are key drivers of the weather 
and climate, and are one aspect of the way Earth’s 
climate behaves. Climate modes are often indicative of 
the general climate pattern that is likely to influence the 
forecast. The climate mode with the greatest effect on 
climates worldwide is the seasonal cycle, followed by El 
Niño-Southern Oscillation (ENSO). 

Climate modes are identified through variations in one 
or more of the following key parameters: SST, 
atmospheric temperature, precipitation, and wind. These variations are often represented by oscillatory behavior. 
Oscillation is the regular variation, typically over time, of some measure around a central value (often a point of 
equilibrium) or between two or more different states, similar to a pendulum. A climate oscillation is any recurring 
cyclical pattern within the global or regional climate. These fluctuations are typically periodic, often occurring on 
interannual, multiannual, decadal, multidecadal, centennial, millennial, or longer timescales. 

Many climate modes are measured using SSTs. SSTs, which are determined using remotely sensed data or in situ 
temperature monitoring, exhibit some of the most regular and predictable changes in the Earth’s climate system. 
Changes in SSTs are one of the main controls of how much energy enters the atmosphere (energy is absorbed in 
the process of evaporation and released through the process of condensation). This is very important to the global 
atmospheric circulation, which in turn is responsible for the behavior of the atmosphere and precipitation. We 
monitor SSTs because they are a strong indicator of possible rainfall patterns. 

Step 2 Overview 

▪ Understand key climate modes and their 

impacts on the area of concern 

▪ Use SST anomalies to identify climate 

mode(s) impacting the area of concern 

▪ Indicate the typical impacts of the climate 

mode(s) 

▪ Revise assumptions given current and 

projected climate modes 
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Many climate modes have three distinct phases: positive, 
negative, and neutral, representing the different phases 
of the oscillation. Several climate modes can be active 
(i.e., not neutral) at the same time. In some cases, the 
impacts of two or more active climate modes operate 
independently of each other, while in other cases, 
simultaneous climate modes produce specific impacts on 
climate patterns. For example, a positive Indian Ocean 
Dipole event in combination with an El Niño event will 
strengthen the El Niño impacts. 

Climate mode indices 

The phases of a climate mode are often represented by 
indices that quantify changes in the climate mode’s 
identifiable characteristics and can indicate the intensity 
of the climate mode. These indices often use a single 
number to represent the identifiable characteristics of the 
climate mode, such as temperature or pressure.  

Although climate modes are generally determined by measurements made in a localized area, they can have impacts 
worldwide. The way in which these climate modes influence the atmosphere over long distances is called 
teleconnection (climate connections over distances). Thus, although El Niño is measured only in the tropical Pacific, 
it has a substantial impact over much of the globe through teleconnections. 

Understanding SST patterns and their impacts 

The pattern of SSTs is important in understanding regional rainfall and temperature patterns. In certain regions, SST 
patterns impact rainfall patterns even if the criteria for a climate mode are not met. Analysts should be aware of SST 
patterns that affect rainfall in their region, in addition to understanding the criteria for climate modes. For example, 
in the Central America region, although an El Niño event was not declared during the 2014 rainfall season as 
expected, above-average SSTs in the eastern Pacific Ocean during the course of the Primera season nonetheless 
impacted rainfall patterns in the region, resulting in significant rainfall deficits. A given SST pattern may have a well-
defined effect on the climate at some location at a certain time of year, but then as the season progresses, the same 
SST may have a different effect, or may no longer have any effect. Oftentimes, SST patterns and likely climate modes 
are apparent before regional forecasts are available. This allows analysts to revise assumptions based on likely 
general climate behavior, well in advance of the season.  

The climate modes most relevant to FEWS NET regions include ENSO, the Indian Ocean Dipole (IOD), the Western 
Pacific (WP), and the Subtropical Indian Ocean Dipole (SIOD). These climate modes have an oscillation pattern on a 
multiannual time scale; that is, they occur every few years. FEWS NET also monitors the Atlantic Multidecadal 
Oscillation (AMO) and the Madden-Julian Oscillation (MJO).  

How to incorporate climate modes into agroclimatology assumptions 

Analysts should work with USGS and NOAA scientists on a regular basis to be aware of climate mode developments. 
FEWS NET scientists share information on climate mode phases and development during the weekly weather hazards 
call and the monthly seasonal forecast call (described in the next section on Step 3). Knowing how to interpret this 
information is important for having an accurate understanding of seasonal progress and forecasts. This, in turn, 
allows analysts to clearly communicate the issues in decision-support products such as alerts, and to formulate 
appropriate assumptions in Outlooks and Outlook Updates. With an understanding of active climate modes in a 
particular region, analysts can revise rainfall assumptions that were based on climatology alone. The next section of 
this guidance details the specific effects of climate modes on different regions. Annex VI provides a summary sheet 
of climate mode impacts that analysts can use as a reference.  

  

Climate modes in brief 

• Climate modes are measured by variations in sea 

surface temperature, atmospheric temperature, 

precipitation, and wind; most are measured using SSTs 

• The climate mode with the greatest effect on climates 

worldwide is the seasonal cycle, followed by ENSO 

• Many climate modes have three distinct phases: 

positive, negative, and neutral 

• Several climate modes can be active (i.e., not neutral) 

at the same time 

• SST patterns can impact rainfall patterns even if the 

criteria for a climate mode are not met 

• SST patterns and likely climate modes are often 

apparent before regional forecasts are available  
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Climate Modes in Detail 

  

El Niño Southern Oscillation (ENSO) 

  

ENSO is most easily identified through changes 
in SST, over the tropical Pacific Ocean. ENSO 
comprises two opposing phases. The positive 
phase is called El Niño, characterized by 
warmer-than-average SST over the tropical 
Pacific Ocean. The negative phase is called La 
Niña, characterized by cooler-than-average 
SST over the tropical Pacific Ocean. 

The simplest way to measure ENSO is through 
averages of SST anomalies over areas of the 
tropical Pacific Ocean. Three common 
measurements of ENSO, the Niño3 index, the 
Niño3.4 index, and the Niño4 index, are shown 
in Figure 8. The Niño3.4 index (Figure 9) is the 
most widely used index of ENSO. Positive 
values of the Niño3.4 index (above 0.5˚C) 
indicate El Niño events and negative values 
(below -0.5˚C) indicate La Niña events.  

Neutral ENSO conditions, when the Niño3.4 
value does not exceed the +0.5˚C/-0.5˚C critical 
value for five consecutive months, refer to 
times in which there is not an active El Niño or 
La Niña event. An El Niño or La Niña event 
occurs, on average, every 3–7 years and each 
typically lasts for 1–2 years. 

Changes in SST are one of the main controls of 
how much energy enters the atmosphere, 
which in turn results in changes to the global 
atmospheric circulation, precipitation, and 
temperature patterns. Therefore, ENSO events 
have a major influence on the global climate. 
Table 2 lists the typical impacts of El Niño and 
La Niña events on specific seasons in specific 
regions. Annex VII shows the relationships 
between El Niño and La Niña during 
December–February and June–August.  

Figure 8. Three of the Niño SST regions used to measure 

ENSO 

 
Source: NOAA/ESRL/PSD 

Figure 9. Niño3.4 index, 1950–2010 

 

Source: NOAA/ESRL/PSD 

Table 2. ENSO impacts 

Region Season El Niño  La Niña 

East Africa Oct–Dec Wetter than 

average 

Drier than 

average 

East Africa Mar–May Drier than 

average 

Wetter than 

average 

Central 

America and 

the 

Caribbean 

Jun–Aug Drier than 

average 

Wetter than 

average 

Southern 

Africa 

Nov–Mar Drier than 

average 

Wetter than 

average 

West Africa July–Sept Drier than 

average 

Wetter than 

average 

Central Asia Oct–May Wetter than 

average 

Drier than 

average 

 

 

Source: NOAA/ESRL/PSD 
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West Pacific Gradient (WPG) 
  

Changes in SST over the Western Pacific, 
combined with El Niño and La Niña events, have 
far-ranging consequences across the globe. 
Simultaneous changes in the Western Pacific 
and ENSO events are measured by an index 
called the West Pacific Gradient (WPG). The 
WPG (Figure 10) is measured as the difference 
in SST between the Niño4 region and the 
Western Pacific. Figure 11 shows the temporal 
variations of the WPG.  

When the Western Pacific is warm during La 
Niña events (a negative WPG), the impacts on 
rainfall across the globe can be extreme. Table 
3 lists the typical impacts when a warm 
Western Pacific and a La Niña event occur at the 
same time during specific seasons in specific 
regions. 

Figure 10. Western Pacific and Niño4 regions 

 

Source: NOAA/ESRL/PSD 

Figure 11. WPG index, 1950–2010 

 

Source: NOAA/ESRL/PSD 

Table 3. Impacts of a warm Western Pacific and a La Niña event 

Region Season Impact on rainfall 

East Africa Oct–Dec Drier than average 

(strong) 

East Africa Mar–May Drier than average 

(strong) 

Southern Africa Nov–Mar Wetter than average 

(strong) 

West Africa July–Sept Wetter than average 

(strong) 

Central America 

and the Caribbean 

Jun–Aug Wetter than average 

(strong) 

Central Asia Oct–May Drier than average 

(strong) 

Central Asia Jul–Aug Wetter than average 

(strong) 

 

Source: NOAA/ESRL/PSD 
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Indian Ocean Dipole (IOD) 

  

The IOD quantifies the difference in SST between 
the western and eastern areas of the Indian 
Ocean (Figure 12). The IOD has positive, negative, 
and neutral phases. During the positive phase, the 
western Indian Ocean is warmer than the eastern 
Indian Ocean, whereas the reverse is true during 
the negative phase of the IOD (Figure 13). The IOD 
varies irregularly in time but is usually strongest 
during August–November.  

While the IOD is not always strong during ENSO 
events, it is unlikely for the IOD to be negative 
during El Niño and positive during La Niña. A 
positive IOD event in combination with an El Niño 
event enhances the El Niño impacts. Likewise, a 
negative IOD event in combination with a La Niña 
event enhances the impacts of the latter.  

The IOD strongly influences precipitation over 
East Africa during the October–December season: 
a positive IOD results in enhanced precipitation 
over East Africa while a negative IOD results in 
reduced precipitation, as illustrated by the 
December precipitation anomalies in Figure 14. 
The impacts of a positive or negative IOD on FEWS 
NET regions are shown in Table 4. 

Figure 12. Indian Ocean Dipole regions 

 

Source: NOAA/ESRL/PSD 

Figure 13. SST patterns of positive and negative IOD 

 

Source: NOAA/ESRL/PSD 

Figure 14. Precipitation impacts of the IOD in December 

 

Source: NOAA/ESRL/PSD 

Table 4. IOD impacts 

Region Season Positive IOD Negative IOD 

Eastern Horn Oct–Dec Wet Dry 

Southern Africa Nov–Mar Minimal impact Minimal impact 

West Africa Apr–Jul Minimal impact Minimal impact 

Central America and the Caribbean Jun–Aug Minimal impact Minimal impact 

Central Asia Oct–May Wet Dry 

Central Asia Jul–Aug Minimal impact Minimal impact 

Note: The East Africa March–May season is not included in this table, as a negative or positive IOD is a very 
unlikely occurrence in this region at that time. 

Source: NOAA/ESRL/PSD 
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Subtropical Indian Ocean Dipole (SIOD) 

  

The SIOD quantifies the difference in SST 
between the southwest and eastern areas of the 
Indian Ocean. The SIOD has positive, negative, 
and neutral phases. Figure 15 shows an example 
of a positive SIOD pattern. The SIOD varies 
irregularly and can be strong during any season.  

A positive SIOD results in enhanced precipitation 
over Southern Africa, while a negative SIOD 
results in reduced precipitation (Figure 16). The 
impacts of the SIOD on the Southern Africa 
region are summarized in Table 5.   

Figure 15. Positive Subtropical Indian Ocean Dipole pattern  

 
Note: Boxes indicate where the SIOD is measured. 

Source: https://en.wikipedia.org/wiki/Subtropical_Indian_Ocean_Dipole  

Figure 16. Precipitation impacts during positive and negative 

SIOD 

 
Source: NOAA/ESRL/PSD 

Table 5. SIOD impacts 

Region Season Positive IOD Negative 

IOD 

Southern 

Africa 
Nov–Mar Wet Dry 

 

Note:  Only the Southern Africa region is included here, as the SIOD has 

minimal to no impacts on other regions. 
Source: NOAA/ESRL/PSD 

Wet 

Positive 

Wet 

Negative 

Dry 

https://en.wikipedia.org/wiki/Subtropical_Indian_Ocean_Dipole
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Other Climate Drivers 

FEWS NET also monitors two additional climate drivers, the Madden-Julian Oscillation and the Atlantic Multi-Decadal 
Oscillation.  

Madden-Julian Oscillation (MJO) 

The MJO is a disturbance of clouds, rainfall, winds, and pressure that appears as a dipole of enhanced and reduced 
precipitation along the equator.  The MJO travels eastward along the equator between the western Indian Ocean 
and the central Pacific Ocean and returns to its starting point every 30–60 days, on average. Since there can be 
multiple MJO events within a season, the phenomenon is best described in terms of intraseasonal tropical climate 
variability.  

The locations of the MJO precipitation dipole are grouped into eight different geographically based phases; the 
rainfall pattern associated with each of these phases is shown in Figure 17. The MJO produces notable effects on 
precipitation across sub-Saharan Africa and Central Asia. MJO phases 1–2 are related with enhanced precipitation 
over East and Southern Africa while MJO phases 5–6 are related with reduced precipitation over East and Southern 
Africa. MJO phases 1, 2, and 8 are related with enhanced Central Asia precipitation while MJO phases 3–5 are related 
with reduced Central Asia precipitation. 

Atlantic Multi-Decadal Oscillation (AMO) 

The Atlantic Multi-Decadal Oscillation (AMO) is a mode of natural SST variability occurring in the North Atlantic 
Ocean that shifts between positive and negative phases every 20-30 years.  A positive AMO signature is defined by 
warm SST anomalies in the North Atlantic while a negative AMO signature is defined by cool SST anomalies in the 
North Atlantic. Among FEWS NET regions, the AMO impacts the West Africa and Sahel regions. A positive AMO is 
related with enhanced precipitation over West Africa and the Sahel, while a negative AMO is related with reduced 
precipitation over West Africa and the Sahel. 

Examples of assumptions modified with climate mode information 

Kenya: [January assumption] In Kenya’s Eastern region, mean cumulative rainfall during the March through June rainy 

season is 201 mm. Given the NOAA CPC indication that there is a 63 percent chance for a La Niña event during the 

March through June period, rainfall is expected to be above average, which historically refers to cumulative rainfall from 

202–266 mm. 

Guatemala: [February assumption] In Totonicapán, rainfall during the April to November rainy season averages around 

1,100 mm. However, with a high likelihood of an El Niño developing between July and September, cumulative April to 

November rainfall is expected to be below average, which historically refers to rainfall between 815 and 1,077 mm. 

 

Figure 17. Precipitation anomalies during each phase of the MJO (mm/day) 

 

 
Source: NOAA/ESRL/PSD 
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Step 2 Summary  

▪ Climate modes are key drivers of the weather and climate and are often indicative of the general 
climate pattern that is likely to influence the forecast. 

▪ Many climate modes are measured using sea surface temperatures (SSTs). The phases of a climate 
mode are often represented by indices that quantify changes in the climate mode's identifiable 

characteristics and can indicate the intensity of the climate mode. 

▪ Analysts should be aware of SST patterns that affect rainfall in their region, in addition to 
understanding the criteria for climate modes. Oftentimes, SST patterns and likely climate modes are 

apparent before forecasts are available. This allows analysts to revise assumptions based on likely 
general climate trends, well in advance of the season.  

▪ Several months before the rainy season starts, analysts should follow information on SST patterns and 

trends shared by USGS FEWS NET Regional Scientists during the weekly weather hazards call and 
the monthly seasonal forecast call. 
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STEP 3: Interpret Available Forecasts 

 

Step 3 – forecast interpretation – generally begins 2–3 
months before the start of the season, and continues 
over the course of the season. Before the season begins, 
medium-range (~1–3 month) and long-range (~3-
months or longer) climate forecasts, rather than near-
term (~1–2 week) weather forecasts, are used to inform 
the development of rainfall assumptions. Near-term 
forecasts predict weather, or the state of the 
atmosphere with respect to factors such as wind, 
temperature, moisture, and pressure. Medium- and 
long-range forecasts, on the other hand, assess climate, 
or average weather, over a longer period of time, in this 
case a rainy season. Forecast interpretation for the 
development of rainfall assumptions takes place as long-
range seasonal forecasts are available, at least three 
months before the start of season, and through the end 
of the season as forecasts are updated.  

Forecast interpretation is closely linked with an 
understanding of SSTs and climate modes, since, as noted previously, SSTs are a fundamental driver of climate. For 
this reason, an understanding of climate modes and anomalous SST patterns will support analysts’ interpretation of 
rainfall forecasts.  

As forecasts become available, analysts should rely on a convergence of evidence for assumptions on forecasts and 
seasonal progress. A strong assumption will be supported by several different forecasts. 

Step 3 Overview 

▪ Obtain available forecast information from 

international forecast centers (e.g., NOAA, 

IRI, ECMWF)  

▪ Obtain forecasts from regional Climate 

Outlook Forums (COF) and regional and 

national meteorological agencies 

▪ Interpret forecasts with support from the 

USGS FEWS NET Regional Scientist and 

FEWS NET monthly seasonal forecast call 

▪ Examine the changing probability of rainfall 

events over the course of the season 

▪ Revise assumptions based on forecast 

information and forecast call 
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Forecast types 

Knowing the different types of forecasts used by FEWS 
NET to inform agroclimatology assumptions is an 
important starting point. All of the forecasts that FEWS 
NET uses are probabilistic forecasts. This type of forecast 
assigns a probability to a set of outcomes, and the 
complete set of probabilities represents a probability 
forecast. For example, a forecast may indicate that there 
is a 45 percent likelihood of above-average rainfall during 
a particular period, a 35 percent likelihood of average 
rainfall, and a 20 percent likelihood of below-average 
rainfall. In this example, as with all other probabilistic 
forecasts, “average,” “above-average,” and “below-
average” refer to historically observed climate, usually a 
recent 30-year period.  

Climate and weather forecasts have a large amount of uncertainty due to the chaotic nature of the atmospheric 
system. Given this uncertainty, probabilities for seasonal rainfall are usually presented as tercile probabilities, 
rather than the simple categorical forecast used for daily weather forecasts (e.g., 70 percent chance of rainfall 
tomorrow). Tercile forecasts are discussed in more detail later.  

FEWS NET generally relies on several different types of probabilistic forecasts – dynamical, statistical, and ensemble– 
described briefly below.  

Forecast type Description Example 

Dynamical forecasts Use laws of physics; predict Earth’s 

future climate conditions by 

combining information about the 

Earth’s current climate with laws that 

govern the behavior of the Earth’s 

climate. 

European Centre for Medium-Range 

Weather Forecasting (ECMWF) 

Statistical forecasts Use mathematical relationships to 

forecast conditions; use numerical 

relationships between two or more 

variables to estimate future 

conditions.  

Most national and regional 

meteorological organization forecasts 

International Research Institute for 

Climate and Society (IRI)  

Ensemble forecasts Use a collection of dynamical or 

statistical model runs based on a 

collection of different models, or use 

one model that begins from slightly 

different initial conditions; differences 

of these forecasts are used to test the 

overall strength of a forecast. 

North American Multi-Model 

Ensemble (NMME) 

Ensemble forecasting generates a sample of the possible future states of the climate, based on representative 
forecasts. Ensemble forecasts are generated from a collection of different models (e.g., NMME) or using one model 
initialized from slightly different initial conditions, such as humidity or temperature (e.g., ECMWF). A collection of 
ensemble forecasts that agree with one another is indicative of a robust forecast.  

Ensemble forecasts can be interpreted by looking at their mean and their spread. Figure 18, for example, is a forecast 
of SST anomalies averaged over the Niño3.4 region from many different ensemble members produced by different 
models. Each of the ensemble members forecasts a different outcome, and in some cases, these outcomes may be 
different. In this case, the spread of the forecasts between individual ensemble members is large, but two factors  

Forecasts in brief 

• SST anomalies are a fundamental driver of climate and 

are an important component of forecasts 

• Tercile probabilities are frequently used in forecasts to 

represent the probability of rainfall falling within lower, 

middle, and upper thirds of climatological values 

• Keep the principle of "convergence of evidence" in 

mind: rely on several forecast sources to develop 

assumptions 

• Appropriate analogue years can be used to run 

potential scenarios for rainfall  
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signal a general agreement across the ensemble 
members: 1) 90 percent of the ensemble members 
predict that the Niño3.4 index will increase in the same 
temporal pattern; and 2) 90 percent of the ensemble 
members predict an above-average Niño3.4 index.  

Forecast skill 

Forecast skill refers to the accuracy of a forecast, and is 
quantified by the degree of agreement between past 
forecasts and observed rainfall. Forecast skill can be 
measured in various ways. One way of quantifying 
forecast skill is by calculating the difference between a 
model forecast and observations. Another method of 
quantifying forecast skill, which is used by NMME, is by 
calculating the temporal correlation between a model 
forecast and observations. An acceptable threshold of 
skill is chosen by a person responsible for running a 
model; in other words, no generally agreed upon definition of what constitutes “skill” exists, as the threshold is 
subjective. Model forecasts that historically exceed the defined threshold of skill are considered to have skill and are 
therefore reliable for predicting the climate. 

Some forecasts, such as NMME and CFSv2 forecasts, have the option of using “skill masks,” which mask out areas in 
which the forecast has not demonstrated skill in the past (see Figure 19 compared to Figure 20). Always use the skill 
mask option when it is available. Other forecasts, such as ECMWF forecasts, do not apply skill masks but use 
confidence intervals. In this case, confidence intervals are the same as in basic statistics – they are the statistical 
confidence calculated using each of the ECMWF ensembles. In other words, the lower the variability in model runs, 
the higher the confidence. Forecast interpretation should consider the skill level or confidence intervals of a forecast, 
when relevant.  

Figure 19. CFSv2 standardized anomaly forecast without 

skill mask applied  

Figure 20. CFSv2 standardized anomaly forecast with 

skill mask applied  

  
Source: NOAA CPC/FEWS NET Source: NOAA CPC/FEWS NET 

 

  

Figure 18. A forecast of Niño by multiple models and 

their ensembles from NMME 

 
Source: NMME via NOAA/NCEP/CPC 
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Forecast sources 

FEWS NET generally relies on the following forecast sources (consult Annex VIII for links and details) for medium- 
and long-term forecasts: 

▪ International forecast centers (these forecasts are generally dynamical) 

- National Oceanic and Atmospheric Administration (NOAA) Climate Prediction Center (CPC) 

- European Centre for Medium-Range Weather Forecasts (ECMWF) 

- United Kingdom Meteorological Office (UKMO) 

- Australia Bureau of Meteorology  

▪ Regional Climate Outlook Forum (COF) forecasts, including: 

- Southern Africa Regional Climate Outlook Forum (SARCOF) 

- Greater Horn of Africa Climate Outlook Forum (GHACOF) 

- Prevision Saisonnière en Afrique Soudano-Sahélienne (PRESASS) [Regional Climate Outlook 
Forum for Sudano-Sahelian Africa] 

- Prevision Saisonnière pour le Golfe de Guinée (PRESAGG) [Regional Climate Outlook Forum for 
the Gulf of Guinea Countries 

- Central America Climate Outlook Forum (CA-COF) 

- Caribbean Climate Outlook Forum (CARICOF) 

- South Asian Climate Outlook Forum (SASCOF) 

▪ National and regional forecasts (these forecasts tend to be statistical) 

When developing assumptions, analysts should consult forecasts from several sources. National-level forecasts can 
be more “assertive” and detailed than regional forecasts and make stronger statements about expected conditions. 
In general, FEWS NET recommends giving more weight to national-level forecasts than to regional forecasts.  

Near-term forecasts (up to 14 days) can also be used 
throughout the season to refine assumptions. Forecast 
sources include national meteorological services, the 
NOAA Global Forecast System (GFS) and Global Ensemble 
Forecast System (GEFS) forecasts (7- and 14-day 
forecasts), and the NOAA GFS 6-day forecasts (updated 
daily) (see Annex VI). 

Climate Outlook Forum (COF) Forecasts 
A Regional Climate Outlook Forum (RCOF) is a meeting 
that brings together regional and national climatologists 
to produce a consensus probabilistic forecast. RCOFs 
operate around the world, mainly serving developing 
countries.  

To produce a COF forecast, COF participants review the 
national forecasts produced for each participant country 
as well as available forecasts from international sources 
(ECMWF, UKMO, etc.). Each country within a given region 
may produce its own forecast independently, using 
different methods to arrive at a preliminary consensus 
national forecast, usually a statistical forecast. Reviewing 

Figure 21. Example of a GHACOF forecast 

 

Source: Greater Horn of Africa Regional Climate Outlook Forum 
(SARCOF) 
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the various national-level forecasts, and also incorporating knowledge of how different climate factors affect their 
area, COF participants then deliberate to reach a consensus forecast. Invariably, the final COF forecast will not agree 
with all of the national forecasts. Compromises are thus required, such as along national boundaries where forecasts 
may diverge.  

COF forecasts use terciles to represent the probability of realizing a three-month accumulation in each tercile for 
the season ahead (see example in Figure 21). In COF forecasts, the numbers represent the statistical likelihood of 
rainfall being in a specific tercile. The top-most number refers to the probability of rainfall in the above-average 
tercile, the middle number is the probability of rainfall in the middle tercile, and the lower figure is the probability 
of rainfall in the below-average tercile.4 The section below discusses terciles in more detail, and how to interpret a 
tercile forecast.  

Understanding terciles 

A key aspect of forecast interpretation lies in understanding the significance of tercile probabilities. Terciles are 
three ranges, or intervals, of values of a variable (e.g., precipitation or temperature) that describe the lower, middle, 
and upper thirds of the climatologically expected distribution of values. The main source of tercile forecasts used by 
FEWS NET analysts is the NOAA CPC NMME Probabilistic Forecasts.  

As mentioned above, tercile probabilities are made in reference to historical rainfall distribution. For example, with 
30 years of seasonal rainfall totals, each of these can be ranked from lowest to highest, and then divided into three 
equal groups of 10. The lowest one-third (10 years with the lowest rainfall) defines below-average rainfall, the middle 
tercile defines average rainfall, and the highest tercile (10 years with the highest rainfall) reflects above-average 
rainfall. (Note that the distribution could also be divided into quartiles or other divisions, but terciles are most 
commonly used.)  

The use of tercile probabilities indicates the direction of the forecast relative to climatology. Without a forecast, or 
with a forecast that has no skill, we expect climatology – an equal chance (33.3 percent) of rainfall in the lower, 
middle, and upper ranges.5 However, with forecast clues, such as the presence of an El Niño event, the probabilities 
of the terciles are likely to deviate from climatology. Probabilistic forecasts redistribute the climatological 
probabilities based on current conditions. For example, a forecast of 30 percent for the lower tercile, 30 percent 
for the middle tercile, and 40 percent for the upper tercile suggests that above-average rainfall is more likely than 
usual (and correspondingly, below-average and average rainfall are slightly less likely than usual). In this case, the 
probability for above-average precipitation is still less than 50 percent, though it is the most likely category.  

Tercile forecasts rarely give a forecast greater than 50 percent for a given tercile. Instead, they indicate a tilt in the 
odds favoring the categories of above, near, and below-average rainfall. Higher probability shows greater confidence 
in a particular outcome. The section below titled “Generate tercile ranges for probabilistic forecasts” describes how 
to use rainfall data to interpret tercile forecasts. 

  

                                                                 

4 Note that in Southern Africa (SARCOF), numbers represent a ranking rather than a probability: 40 = most likely; 35 = 2nd most 
likely; 25 = least likely. There is rarely a departure from these three numbers. 
5 It should be noted that a forecast of “climatology” is not the same as a forecast of “average” rainfall, even though average 
rainfall may be used as the scenario assumption in both cases. When we assume climatology, there is an equal chance of 
below-average, average, and above-average rainfall; we assume average rainfall in the scenario as the most conservative option 
but our confidence in this assumption should be relatively low. On the other hand, a probabilistic forecast that gives the highest 
probability to “average” rainfall would also result in an average rainfall assumption, but we would have relatively more 
confidence in this assumption than in the previous example. 

http://www.cpc.ncep.noaa.gov/products/international/nmme/probabilistic_seasonal/nmme_precip_probabilistic.shtml#GLOBAL
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Making Assumptions about Rainfall Quantities 

Sometimes, probabilistic rainfall forecasts do not indicate below-average, average, or above-average rainfall. Instead, they 

may indicate “average to above-average rains,” or “below-average to average rains.” Note that these types of ranges 

cannot be used as assumptions for scenario building in specific areas because they are too ambiguous. For 

example, it is difficult for an analyst to estimate the likely impacts of an average to below-average rainfall season on maize 

production. Therefore, when available forecasts are unclear, FEWS NET analysts should develop a more specific 

assumption for their most-likely scenario based on the outputs of the most recent seasonal forecast call, which considers 

available forecasts, climatology, and the expert judgement of FEWS NET science partners.  

Acceptable assumptions for rainfall quantity include: 

▪ Significantly below-average 

▪ Below-average 

▪ Slightly below average 

▪ Average (defined as Mean) 

▪ Slightly above-average 

▪ Above-average 

▪ Significantly above-average  

OR 

▪ Below-normal (lower tercile of the historical rainfall distribution) 

▪ Normal (middle tercile of the historical rainfall distribution) 

▪ Above-normal (highest tercile of the historical rainfall distribution) 

How to incorporate forecast information into assumptions 

In conjunction with the relevant USGS FEWS NET Regional 
Scientist, analysts should first rely on the forecasts 
discussed above to revise their assumptions for an area of 
concern. Analysts can take the additional steps discussed 
below to understand and interpret forecast information.  

Contextualize the forecast 
Analysts should undertake qualitative analysis of 
forecasts by contextualizing the forecast with respect to: 

▪ Climatology of the area 

▪ Location-specific characteristics (e.g., flood-
prone, annual dry spells) 

▪ Current conditions (e.g., low/high soil moisture levels, good/poor vegetation/pasture conditions, 
high/low river/dam levels) 

▪ Recent events that can be affected by rainfall (e.g., drought, recurrent low production, saturated soils) 

▪ High probability of dry spells, or vulnerability to flooding 

Choose analogue years with USGS FEWS NET Regional Scientists 
With forecasts in advance of the season, USGS FEWS NET Regional Scientists can work with analysts to choose 
appropriate analogue years, or past years when rainfall performed in line with current forecasts. Regional Scientists 
will select analogue years based on similarities in SSTs and large-scale circulation conditions, based on current 
observations and forecasts from coupled ocean-atmosphere climate models. Analogue years can be used to run 
potential scenarios for rainfall and to help estimate potential impacts of forecast rainfall on cropping. Analogue years 
are also useful in evaluating likely distribution of rainfall (in addition to the cumulative rainfall forecast). 

Using forecast information to build assumptions 

• Contextualize the forecast with qualitative information 

• Choose an analogue year, if applicable 

• Review the output of the FEWS NET monthly seasonal 

forecast review 

• If the information is available, make assumptions about 

spatial AND temporal distribution 

• Calculate the tercile thresholds to understand the 

relative probabilities for a tercile forecast 
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Review the output of the FEWS NET monthly seasonal forecast review  
The FEWS NET monthly seasonal forecast review process can confirm or revise working agroclimatology or rainfall 
assumptions. The steps include: 1) field staff and home office staff develop rainfall assumptions; 2) a review 
committee composed of FEWS NET science partners discusses the assumptions and forecasts; and 3) science 
partners and food security analysts discuss revisions to the assumptions via a monthly webinar. If there are questions 
about a specific forecast, the webinar also serves as a forum in which these can be discussed with the science 
partners. 

Generate tercile ranges for probabilistic forecasts 
In situations in which 1) the agroclimatology context is a driving factor influencing food insecurity and 2) forecasts 
with strong signals and a convergence of evidence are available, analysts may work with the USGS FEWS NET 
Regional Scientist to generate specific rainfall parameters. This provides more precision to an assumption and allows 
for expected impacts – particularly in terms of agricultural production – to be developed in more detail.  

To understand what specific rainfall amounts are referred to in a probabilistic 
forecast, analysts can develop tercile ranges based on the rainfall record. For 
example, Figure 22 shows sample RFE data from 2001–2015 sorted into terciles. 

In a tercile forecast for rainfall in this area, above-average rainfall would refer to 
rainfall greater than 531 mm, average rainfall would refer to rainfall between 457 
and 531 mm, and below-average rainfall would refer to amounts less than 457 mm.  

The USGS Agroclimatology Assumptions web tool provides the tercile ranges for 
most parts of Africa, Central America, and Central Asia. Once an analyst has 
selected an area, the “Forecasts” tab provides full year tercile bounds based on 
CHIRPS and RFE2 data. The CHIRPS data provide a longer timeframe (35+ years). 
The tercile ranges show a lower bound and upper bound, which divide the rainfall 
data into three parts. This can be used to provide specific tercile ranges for forecast 
rainfall.  

If data for an area are not included in the web tool, analysts can generate tercile 
ranges themselves using rainfall data, as follows: 

▪ With RFE2 or CHIRPS data, order the rainfall data for a given area (for 
example, a 30-year record) from lowest to highest values. 

▪ The lowest value is ranked 1, the second lowest 2, and so forth. Assuming 
30 values, the lowest third of the 30 values (i.e., the lowest 10 values) 
compose the range of the lower tercile. The middle 10 values (the 11th- 
to the 20th-ranked values) compose the range of the middle tercile, and 
the highest 10 values (ranks of 21 to 30) compose the range of the upper 
tercile.  

▪ Define the tercile cutoffs by calculating the average of the two main 
cutoff values that define the tercile. For example, for the lower tercile 
boundary, calculate the average of the highest observation in the lower 
tercile and the lowest observation in the middle tercile (i.e., the average 
of the 10th and the 11th ranked observations). Interpolation eliminates 
the gap between the two observations (assuming that they are not the 
same) by halving the difference.  

▪ With the two borderlines defined, any forecast can be classified into one of the three terciles.  

▪ The values that partition the historical data into terciles are applied to the forecast distribution. 

Figure 22. Sample tercile 

ranges (rainfall in mm) 

▪  

http://earlywarning.usgs.gov/fews/climate-workshop
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Updating rainfall probabilities as the season progresses 

Analysts need to update assumptions regularly throughout the season. Rainfall assumptions may need to be updated 
more frequently than other assumptions due to the inherent variability in the weather. Areas with regular, stable, 
and predictable rains leave little uncertainty about the growing conditions at the end of the season. On the other 
hand, in those locations where the amount and timing of rainfall are highly variable and irregular, a wide range of 
possible seasonal outcomes exist. Seasonal forecasts can reduce the uncertainty in seasonal outcomes. Furthermore, 
as the season progresses, there is a reduction in the uncertainty in remaining rainfall and increasing clarity in the 
conditions at the end of the season. In other words, the more that has already happened, the less uncertainty there 
is. This “narrowing cone” of outcomes is based on the seasonal accumulation to date combined with the potential 
variability remaining in the season. Eventually there is a near-complete reduction of remaining variability and the 
boundaries of the uncertainty converge, at which point the season-to-date conditions become the EOS conditions. 

Analyzing the narrowing cone of outcomes helps to answer the following types of questions: 

▪ What did the previous wet (or dry) dekad do to the chance of seasonal failure? 

▪ How did the probability of above-average or below-average rains change as the season progressed? 

▪ Even though the season has been bad so far, is a “normal” season still a possibility? 

▪ When can we reasonably rule out seasonal failure for this year?   

As shown in Step 1, at the beginning of the season climatology is used to define the average (as well as the standard 
deviation, tercile boundaries, and other properties of seasonal performance) and the range of expected outcomes. 
An example of this is shown in Figure 23, where historical seasons for 14 different October to March rainfall seasons 
for the Central District of Botswana are plotted along with climatology. Looking at cumulative totals as the lines 
approach the y-axis on the right conveys the average (~400 mm) and range (250–600 mm) of possible rainfall 
outcomes (based on climatology) for this zone. 

Observations and/or data from the current season can be merged with historical rainfall data or analogue years to 
anticipate outcomes in seasonal precipitation. This is shown in Figure 24, where February–March rainfall from 14 
past seasons (future possibilities) is appended to actual October–January rainfall for the 2013/14 growing season. 
This provides an update to the range of possible seasonal outcomes. For example, given rainfall to date, the likely 
range of seasonal rainfall totals has declined from 250–600 mm to 325–575 mm. In addition, at the start of the 
season, there were four historical seasons with less than 350 mm of total rainfall, but as of January 2014 only one 
past February/March season would result in a seasonal total below 350 mm, which would likely result in a failed 
short-season maize crop. This suggests that the likelihood of experiencing a season with cumulative rainfall less than 
350 mm is far less at the end of January 2014 (1/14=7 percent), compared to the start of October 2013 (4/14=29 
percent). The cumulative rainfall plots presented in the figures help convey this.  

Figure 23. October–March cumulative rainfall records 

for Central District of Botswana  

Figure 24. 2013/14 rainfall shown through the end of 

January for Central District of Botswana 

  

Note: Figure shows 14 historical seasons (2000/01 through 
2013/14) (black lines) and climatology (blue line)  

Note: Figure shows 2013/14 rainfall in black, then augmented with 
February and March data from the 14 seasons (climatology in blue) 

Source: FEWS NET/USGS Source: FEWS NET/USGS 
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How to update assumptions as current season data become available 

Analysts should use the USGS Agroclimatology Assumptions web tool to determine how the probability of an average 
or above-average season changes as the season progresses: 

▪ Select an area of interest on the map by clicking on the appropriate administrative unit. 

▪ Click on the “Forecasts” tab. 

▪ The “Cumulative Forecast Probabilities (mm)” section provides current year rainfall to date compared to 
historical rainfall using RFE2 and CHIRPS. As the season progresses, analysts can observe how the possible 
future range of rainfall totals changes.  

▪ Update the assumptions in the Food Security Outlook or Food Security Outlook Update based on the 
changing probabilities. 

Examples of assumptions modified with forecast information 

Kenya: [February assumption] NOAA CPC indicates that there is an above-average chance for a La Niña event during 

the March through June rainy season in Kenya’s Eastern region, which is associated with above-average rainfall during 

this time for this area. The NMME average of various forecast models indicates a likelihood for average to above-average 

cumulative rainfall during the second half of the rainy season; some experts in the region maintain an increased likelihood 

for irregular temporal distribution. Similarly, the Kenya Met Department forecast suggests that rains in the Eastern region 

during the March to June period are likely to be slightly above average, with a late onset and erratic distribution of rains. 

Given the concurrence of the forecast sources, FEWS NET expects that rainfall during the March through June period 

will be slightly above-average, with a late onset and erratic distribution of rains. Based on the CHIRPS climatology, rainfall 

is likely to range from approximately 215–230 mm. 

Guatemala: [March assumption], According to the Central America Climate Outlook Forum and most recent ECMWF 

forecasts, seasonal rainfall in Totonicapán is likely to be below-average from April to November. There is currently a 67 

percent chance of an El Niño event during the July to September period, which is associated with below-average rainfall 

for this area. Forecasts by Colorado State University and the U.S. National Hurricane Center show average hurricane 

activity during this year's hurricane season (from June through October), both in the Atlantic/Caribbean basin and in the 

Pacific. Given these forecasts, below-average rainfall (815–1077 mm) is expected from April to November in the 

Totonicapán region. 

 

Step 3 Summary  

▪ Forecast interpretation is closely linked with an understanding of SSTs and climate modes, since 
SSTs are a fundamental driver of climate. A good understanding of climate modes and anomalous 

SST patterns will support the analyst's interpretation of rainfall forecasts. Rely on a convergence of 
evidence when interpreting forecasts.  

▪ Forecasts often refer to tercile probabilities. Terciles are three ranges, or intervals, of values of a 

variable (e.g., precipitation or temperature) that describe the lower, middle, and upper thirds of the 
climatologically expected distribution of values. The use of tercile probabilities provides the direction 

of the forecast relative to climatology.  

▪ FEWS NET analysts can use the USGS Agroclimatology Assumptions web tool to view tercile ranges 
for a given area; alternatively, they can generate ranges on their own using rainfall data. Tercile 

ranges can help to translate the tercile probabilities into specific rainfall amounts for a given area.  

▪ Analysts should work with USGS FEWS NET Regional Scientists to choose appropriate analogue 

years and contextualize the forecast with qualitative information.  

  

http://earlywarning.usgs.gov/fews/climate-workshop
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STEP 4: Incorporate Monitoring Data from Remote Sensing and Other Sources 

 

Over the course of the rainfall season, rainfall 
assumptions should be revised based on monitoring 
data from remote sensing and other sources, including 
field observations. Thus, once the season begins, the 
analysis shifts from a reliance on climatology and 
forecast information to also include observational 
monitoring of what has actually happened. The main 
focus areas for observational monitoring are the 
quantity of rainfall received and the spatial and temporal 
distribution of rainfall. 

When consulting remote sensing imagery to evaluate 
seasonal progress, analysts should use more than one 
independent source of rainfall data. CHIRPS, RFE2, and 
ARC2 are independent rainfall data sources. In some 
cases, the analyst may also have access to rain gauge data that are not already incorporated into the satellite derived 
rainfall estimates. When evaluating these, analysts need to determine if there are important areas of convergence 
or divergence. Using multiple independent data sources increases the confidence in the conclusions about seasonal 
progress. Note that given the combination of its long historical record, and the un-biasing of its rainfall estimates, 
CHIRPS is considered to be the most reliable rainfall estimate. However, as CHIRPS is only produced every five days, 
daily estimates from RFE2 and ARC2 can be used for high-frequency monitoring. 

Spatial and temporal distribution of rainfall 

Start of the season  
The onset of rains product (available from the USGS FEWS NET data portal) should be used to assess if the criteria 
for the start of season (SOS) have been met and how the current period aligns historically (SOS anomaly product).  

Step 4 Overview 

▪ Assess when the season started and how that 

compares to usual 

▪ Monitor observed rainfall to date and assess 

how rainfall aligns historically 

▪ Evaluate remote sensing and on-the-ground 

information on seasonal progress 

▪ Continually revise assumptions based on 

remote sensing observations, updated 

forecast information, and field data  

https://earlywarning.usgs.gov/fews
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This should be corroborated with field information, as lack 
of inputs or other factors may result in actual planting that 
varies from the SOS determined by the product.  

Early in the season, short-term rainfall accumulation and 
dekadal distribution of rainfall imagery (using the map 
viewer time series and EWX image anomalies) should also 
be used to determine how the start of the current season 
compares with climatology.  

Spatial distribution of rainfall 
As the season continues, several types of remote sensing 
imagery can be used to evaluate cumulative rainfall totals, 
including spatial and temporal distribution. The seasonal, 
local, and regional context is important to consider, as is 
the relationship between the timing of the rains and the crop phenology. Drier than average conditions will have 
varying impacts at different points in the season, depending on crop water requirements and other factors. For some 
crops, early season deficits will have a more significant impact than later in the season, or vice versa.  

To evaluate spatial distribution of rainfall, analysts should assess dekadal, monthly, and seasonal accumulated 
rainfall and anomaly imagery (using CHIRPS, ARC2, RFE2, or other rainfall datasets) at regular intervals over the 
course of the season (see Figure 25 and Figure 26, examples of CHIRPS accumulation and CHIRPS anomaly dekadal 
images). These images can be accessed from both the USGS Early Warning Explorer and the USGS FEWS NET data 
portal. 

Figure 25. CHIRPS (mm), October 1–10, 2017 Figure 26. CHIRPS anomaly (mm), Oct 1–10, 2017 

  
Source: FEWS NET/USGS Early Warning Explorer Source: FEWS NET/USGS Early Warning Explorer 

Temporal distribution of rainfall 
To evaluate temporal distribution, dekadal rainfall graphs (available from the USGS Map Viewer time series) should 
be used (see example in Figure 27). Time series graphs of cumulative rainfall can be used to describe how the start 
of the current season and total seasonal precipitation compare with climatology or with a defined analogue year 
(see example in Figure 28). Time series data are a useful visual depiction of how dekadal rainfall varies over the 
course of the season, and how rainfall accumulation compares to average.  

Monitoring data in brief 

• Rainfall anomalies should be monitored in relation to 

the historical, local, and regional context to 

determine the severity of deficits or surpluses. 

• Ground reports of rainfall performance should be 

factored into the interpretation of monitoring 

products and development of assumptions. Field 

information can provide a more nuanced picture and 

validate the situation presented in satellite imagery. 

• FEWS NET USGS Regional Scientists can help 

reconcile any apparent disagreements between field 

information and satellite imagery.  

https://earlywarning.usgs.gov/fews/software-tools/1
https://earlywarning.usgs.gov/fews
https://earlywarning.usgs.gov/fews
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Figure 27. Mashonaland West, Zimbabwe dekadal 

rainfall, mean and 2013–2014 

Figure 28. Mashonaland West, Zimbabwe cumulative 

rainfall, mean and 2013–2014  

  

Source: FEWS NET/USGS Source: FEWS NET/USGS 

NOAA time series data (available for parts of Africa at 
this link toward the bottom of the page, “ARC 2.0 
Satellite Precipitation Estimates: Grid Point and Box 
Averaged Rainfall Time Series”) are also very useful in 
understanding temporal rainfall distribution compared 
to climatology (see example in Figure 29). The top 
figure shows the accumulation of rainfall over the 
specified period compared to climatology, represented 
by the dotted line. Yellow shading below the line shows 
deficit amounts, while blue shading above the line 
depicts surplus amounts. The bottom figure shows 
daily rainfall amounts in millimeters over the specified 
time period for the location.  

Other remote sensing products, including the 
Standardized Precipitation Index (SPI), location of the 
Inter-Tropical Convergence Zone (ITCZ), and Daily 30-day Rain and Dry Days products can be used to evaluate the 
progress of the rainy season and the spatial and temporal distribution of rains. Analysts should work with USGS FEWS 
NET Regional Scientists to obtain and evaluate these products.  

Summary of relevant remote sensing products 

As remote sensing and field observation data are collected on SOS and observed rainfall, analysts can assess how 
these parameters align with climatology. The table on the next page summarizes the remote sensing-derived rainfall 
products that should be used throughout the course of the season to refine and adjust rainfall assumptions as 
needed. 

.

Figure 29. NOAA RFE2 data compared to climatology 

 
Source: FEWS NET/NOAA 

http://www.cpc.ncep.noaa.gov/products/international/africa/africa.shtml
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Remote Sensing Rainfall Products – Analyst Reference Sheet 

Product  

(and derivatives) 
Description Using the imagery Questions to ask 

Onset of season/ start of 

season (SOS) 

SOS anomaly product 

SOS indicates the optimal 

period for start of the 

season, or planting, based on 

the criteria for adequate 

rainfall   

RFE-derived product for 

Africa, CHIRPS-derived 

product for Central America 

and Haiti   

Access from the WRSI 

(Water Requirements 

Satisfaction Index) 

product on the USGS 

FEWS NET portal  

Use early in the season 

to determine SOS 

▪ Is the product reflecting a typical or late start of season?   

▪ Does field information indicate that farmers have 

planted in line with the SOS determined by the product, 

or did they plant earlier/later than the rainfall-derived 

SOS?   

CHIRPS (Africa, C. America 

& Haiti) 

ARC2 (Africa, Central and 

South Asia) 

RFE2 (Africa) 

Dekadal, 30-day, seasonal, and 

cumulative images 

Rainfall anomaly and percent of 

normal images 

Daily 30-day Rain and Dry Days 

and Anomalies 

Rainfall time series data 

CHIRPS, ARC, and RFE2 

provide information on 

spatial and temporal 

distribution of rainfall in 

millimeters 

30-day Rain and Dry Day 

imagery can help in the 

analysis of rainfall distribution 

Use imagery early in the 

season to determine 

SOS, and throughout 

the season to assess 

rainfall performance, 

totals, and distribution 

▪ How do rainfall totals compare to average/ last year/ 

appropriate analogue year? 

▪ How does rainfall distribution compare to average/ last 

year / appropriate analogue year? 

▪ What do the time series data indicate about the 

temporal distribution of rainfall, and compared to 

average?  

▪ How has rainfall performance during the last season 

influenced the current season (e.g., was soil moisture 

below average at the SOS? Was there excess 

moisture?) 

▪ Consider other contextual factors mediating and 

influencing the impact of rainfall: method of farming 

(rainfed, irrigated), crop type and phenology, soil type, 

inputs used, area planted, etc.  

▪ How do field information/assessments align with the 

situation presented in the rainfall imagery?  

Standardized Precipitation 

Index (SPI) 

Drought monitoring index 

based on the precipitation 

record for a location and 

chosen period 

Use throughout the 

season to evaluate 

rainfall performance in 

the context of historical 

rainfall totals 

▪ Does the SPI over several dekads indicate the presence 

of a wet or dry spell? 

▪ Does the SPI over several months indicate a drought?  If 

so, how does the drought compare to other years? 
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Caveats on use of remote sensing data 

Analysts should always refer to the time period covered by a product when interpreting satellite imagery. Likewise, 
the time period used to calculate the mean or average is important. Given climate change, means are changing for 
some FEWS NET regions of interest. For example, in East Africa, rainfall over the last 10 years has been less than the 
long-term average. This means that anomalies look less severe when compared to the recent 10-year mean than 
when compared to remote sensing products using a longer time series (e.g., the CHIRPS or ARC2 datasets covering 
early 1980s to the present).  

For anomaly images, notable differences may arise between the rainfall “difference from average” and “percent of 
average” images. Keep in mind that the “difference from average” product is useful for quantifying deficits and 
surpluses in the same units as the original observation. The “percent of average” is useful for showing relative 
differences across the image. Refer to both to have a more complete understanding of seasonal progress. For 
example, a 50-mm deficit over a three-month period has very different consequences for areas that receive (on 
average) 400 mm compared to an area that receives 900 mm during that three-month period. Likewise, 75 percent 
of average rainfall may have very different consequences for each of these areas.  

Incorporating local knowledge and field observations 

Local knowledge and field observations (i.e., ground reports of rainfall performance) should be incorporated into 
the interpretation of monitoring products. Field information can provide a more nuanced picture and validate (or 
condition) the situation presented in the satellite imagery. For example, although satellite imagery may indicate 
poor rainfall along the coast, ground reports may indicate adequate precipitation. If there is disagreement between 
field information and the situation presented in satellite imagery, work with the USGS FEWS NET Regional Scientist 
to reconcile the difference. Oftentimes, stronger weight is given to reliable field information than to remote sensing 
products, though if field information is suspect, remote sensing should be given comparable weight in developing 
assumptions. 

Examples of assumptions revised based on observational monitoring 

Kenya: [April assumption] Thus far, the March through June rains have been erratically distributed both spatially and 

temporally across the Eastern region. Cumulative rainfall as of the first dekad of April is 81 mm, which is slightly below 

(10 mm) the 10-year average for this point in the season. The remainder of the rains in April and June are forecast to be 

above average with erratic distribution. Cumulative rainfall through the end of the season (June) is therefore expected 

to range between approximately 205–235 mm, which is slightly above the average of 201 mm. 

Guatemala: [June assumption] Rainfall through May in Totonicapán has been near average, with rains starting on time. 

According to the Central America Climate Outlook Forum and most recent ECMWF forecasts, the probability of an El 

Niño has declined to a 50 percent chance of an El Niño event during the July to September period. Given this forecast, 

average rainfall (around 1,100 mm) is expected in the Totonicapán region.  
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Annex I. Rainfall Assumption Checklist for FEWS NET Analysts 

✓ Have you included adequate detail?  For example, do your assumptions clearly specify time periods (e.g., for 
the rainy season, a dry spell), locations, and amounts (if relevant)? If the season is ending early, have you 
indicated how early?  If anomalies are expected, have you specified where?   

✓ Have you consulted a range of forecasts? Have you considered the forecast skill?  

✓ Do your assumptions throughout the season rely on a convergence of evidence? 

- Did you utilize several independent sources of rainfall data to confirm assumptions about ongoing 
seasonal monitoring?  

- Have you incorporated any available field reports or ground observations to see how they align with the 
satellite imagery?  

✓ Have you revised your assumptions throughout the season?   

✓ Have you discussed and confirmed your assumptions with the USGS FEWS NET Regional Scientist for your 
region? 

✓ Have you considered which agroclimatological events or factors should be included in Step 8 of scenario 
development, “events that could change the most likely scenario”? Refer to the FEWS NET Scenario 
Development Guidance for more information on the type of information that analysts include in Step 8.  

https://www.fews.net/sites/default/files/documents/reports/Guidance_Document_Scenario_Development_2018.pdf
https://www.fews.net/sites/default/files/documents/reports/Guidance_Document_Scenario_Development_2018.pdf
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Annex II. Example: Progress of a Rainfall Assumption 

The following steps show the progress of a rainfall assumption using the 
four steps outlined in this guidance. This example covers the 2013–14 
Southern Africa rainfall season, for the Mashonaland West State of 
Zimbabwe (see map at right). Assumptions were made covering the 
period from September 2013 to January 2014. (Note that some of the 
images created for this example were downloaded after that time.) 

Step 1: Understand the climatology for an area of concern 

Average rainfall (mm) by month, CHIRPS Average cumulative annual rainfall (mm), CHIRPS 

  
Source: FEWS NET/USGS Source: FEWS NET/USGS 

Mean start of season 

 
Source: FEWS NET/USGS 

Working assumption based on climatology alone (August 2013) 

In Mashonaland West State, light rains will likely be received in October and November, intensify from December to 

March, and withdraw in April. Cumulative October to April rainfall is likely to be near normal, between 600–800 

millimeters (mm), over the course of the season. 
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Step 2: Evaluate current climate modes 

Assessing the state of the SIOD climate mode 

 

SIOD impact on Southern Africa rainfall 
 

Region Season Positive IOD 
Negative 

IOD 

Southern 

Africa 
Nov–Mar Wet Dry 

Revised assumption based on climate mode information (September 2013): 

In Mashonaland West State, as is typical, the light rains will likely be received in October and November. They will intensify 

from December to March, but the rains will be slightly less intense than usual due to the presence of the negative Southern 

Indian Ocean Dipole (SIOD). By April, there will only be light rains. Cumulative October to April rainfall is likely to be 

moderately below average over the course of the season, but still over 500 millimeters. 
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Step 3: Interpret available forecasts 

ECMWF, January-March, 2014 

 

SARCOF, January-March, 2014 NMME, January-March 2014 

 

 

  

Revised assumption based on forecast information (early October 2013): 

In Mashonaland West State, as is typical, the light rains will likely be received in October and November They will intensify 

from December to March, but the rains will be slightly less intense than usual due to the presence of the negative Southern 

Indian Ocean Dipole (SIOD). By April, there will only be light rains.  

The ECMWF, NMME, and SARFOF forecasts do not converge (see figures above). Generally, FEWS NET prefers to give 

more weight to the local/regional forecasts, in this case for the SARCOF forecast for above-average rainfall; however, 

given the lack of forecast convergence, there is a significant level of uncertainty in the forecast. Considering the SARCOF 

forecast for average to above-average rainfall for January–March, and even with the presence of a negative SIOD (tendency 

toward dry), cumulative October to April rainfall is likely to be near average over the course of the season, over at least 

500 mm. 
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Step 4: Incorporate monitoring data from remote sensing and other sources 

Dekadal rainfall (mm) to date Cumulative rainfall (mm) to date 

  

Start of season anomaly 

 

Revised assumption based on remote sensing and other sources (January 2014): 

In Mashonaland West State, rains in October and November were slightly below average (115 mm versus the mean of 

125 mm) and the rains did not intensify as they typically do in early December. However, given the SARCOF forecast for 

average to above-average rainfall for January–March, even with the continued presence of a negative SIOD, cumulative 

October to April rainfall is likely to be near average (600-800 mm) over the course of the season.  
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Annex III. Glossary of Key Terms 

This document provides definitions of key terms used in the context of agroclimatology. Where a source is not 
indicated in parentheses, USGS has provided the definition. 

Anomaly 
There are different types of anomalies: 

Difference from average: This is the actual observation minus the predefined average. Difference from average is 
useful for quantifying deficits and surpluses in the same units as the original observation.  

▪ 0 = no difference; positive means above average; negative means below average 

▪ For example, a rainfall difference from average value of -20 means 20 mm less than the average 

Percent of average: This is the actual observation divided by the predefined average, and multiplied by 100 (to 
convert to percent). Percent of average is useful for quantifying deficits and surpluses in a relative manner.  

▪ 100 = same as average; >100 means above average, <100 means below average  

▪ For example, a rainfall percent of average value of 120% means that rainfall is 20% above average 

Standardized anomaly: This is the difference from average divided by the standard deviation. The standardized 
anomaly captures the likelihood of occurrence by translating a rainfall amount to a standard normal variable (mean 
= 0, SD = 1). The Standardized Precipitation Index (SPI), a commonly used drought measure, used a standardized 
anomaly and can be used to convert a rainfall amount to a likelihood of occurrence. An SPI of 0.0 means that half 
the events are greater and half are less than the observed amount. A SPI value of -1, indicates that the event is 
approximately the 16th percentile, or roughly a 1-in-6 dry event. An SPI value of -1.5 or lower would occur only six 
percent of the time (based on the time scale used to calculate the SPI). y. 

Atmospheric circulation 
The flow, or movement, of a fluid (e.g., liquid or gas) in or through a given area or volume. (NOAA National Weather 
Service) 

Climate  
Average weather over a long period of time: the composite or generally prevailing weather conditions of a region, 
throughout the year, averaged over a series of years. 

Climate mode 
A description of one aspect of the way Earth’s climate behaves. Identifiable characteristics include variations in 
temperature, precipitation, and wind speed/direction. An example of a climate mode is the El Niño Southern 
Oscillation (ENSO).  

Climatology 
The study of climate, scientifically defined as weather conditions averaged over a long period of time. However, 
when we say we expect climatology in terms of forecasts, these are not simply average conditions, but include the 
range of variability in rainfall quantity, spatial distribution, and temporal distribution that are historically possible 
for a region. 

Coefficient of variation 
The standard deviation divided by the mean. This measure puts the variability in a context of the average rainfall. 
Areas with large variability relative to the mean represent locations especially vulnerable to seasonal variation. 
Coefficient of variation is a useful statistic for comparing the degree of variation from one data series, or one 
location, to another, even if the means are very different from each other. 

Crop phenology 
Crop phenology is the study of periodic plant lifecycle events and how these are influenced by seasonal and 
interannual variations in climate, as well as habitat factors (such as elevation). 
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Dekad 
Ten-day period, usually referring to a period of rainfall, starting on the first day of the month. Every month is 
composed of exactly three dekads. The last dekad of the month comprises days 21 through the end of the month, 
and can contain 8 or 9 days (in the case of February), or 10 or 11 days (in the case of the other months of the year). 

Dipole 
Two opposing patterns in space. 

Dynamical forecasts  
Dynamical models use laws of physics and observed conditions to estimate future conditions. 

Ensemble forecast 
An ensemble forecast is either 1) a collection of model runs (using the same model) started from slightly different 
initial conditions, or 2) a collection of model runs using different models. This tests the strength of forecasts; if 
ensembles give similar results (a convergence of evidence), then we have confidence in the forecast. 

Forecast skill 
Skill is measured by calculating the difference between a model forecast and observed conditions. An acceptable 
threshold of skill is chosen by a person responsible for running a model. The threshold for skill is subjective. Model 
runs exceeding the defined threshold of skill are considered to have skill and are therefore reliable for predicting the 
climate. 

Gradient 
A temperature gradient (e.g., sea surface temperature) is a quantity that describes in which direction and at what 
rate the temperature changes the most rapidly around a particular location. The temperature gradient is expressed 
in units of degrees (on a particular temperature scale) per unit length. 

Inter-tropical Convergence Zone (ITCZ) 
The ITCZ is the point at which air from both hemispheres comes together. When air comes together at the ITCZ, it is 
forced to rise, which results in clouds and precipitation. The ITCZ moves north and south with the seasons, and is 
the primary cause of weather/climate and rainfall over the tropics. 

Inter-tropical Front (ITF) 
The leading edge of the ITCZ. The rainfall associated with the ITCZ is always equator-ward of the ITF. 

Mean 
Same as average. 

Meridional 
In meteorology, a flow, average, or functional variation taken in a direction that is parallel to a line of longitude; 
along a meridian; northerly or southerly. (American Meteorological Society) 

Monsoon 
A thermally driven wind arising from differential heating between a land mass and the adjacent ocean that reverses 
its direction seasonally. (NOAA National Weather Service) 

Oscillation 
In physics, a regular variation in magnitude or position around a central point. In meteorology, oscillation is a shift 
in the position of high and low-pressure systems, usually in the same place. These are often described using an index 
(often a single number that represents the distribution of temperature and pressure over a wide area, usually over 
the oceans, such as the El Niño-Southern Oscillation, North Atlantic Oscillation, or Pacific Decadal Oscillation). 

Probabilistic forecast 
Identifying the likelihood of a specific event. Probabilistic forecasts capture the likelihood of rainfall being in a given 
tercile of the historical distribution. It allows the forecaster to identify shifts in the likelihood of events based on 
certain conditions.  
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Remote sensing 
Remote sensing is the collection of data on an object or area using sensors that can be hand-held or mounted aboard 
drones, airplanes, or most commonly, satellite systems. Sensors on satellites orbit around Earth to observe climate 
and vegetation dynamics. Sensors detect and classify objects on land and oceans and in the atmosphere by receiving 
signals (e.g., electromagnetic radiation reflected from Earth). Remotely sensed data are useful for assessing crop 
conditions and drought severity, among a range of other climatic and phenological factors. 

Spatial variability 
Changes in a climatic variable (e.g., rainfall, temperature) across a landscape. 

Standard deviation  
The standard deviation (SD) is the typical or average distance a value is to the mean, and shows how much variation 
or dispersion from the mean exists. The standard deviation is heavily influenced by outliers. A low standard deviation 
indicates that the data points tend to be very close to the mean. A high standard deviation indicates that the data 
points are spread out over a large range of values. About 68 percent of all values in a sample fall within +/-1 SD, and 
approximately 95 percent of all values in a sample fall within +/-2 SDs. 

Mathematically, it is the square root of the average squared deviation from the mean of the samples.  

Statistical forecast 
Statistical forecasts use previously derived mathematical relationships between two or more variables to produce 
an estimate of one of those variables given knowledge of the other variables. 

Teleconnections 
The concept of interrelated climate conditions that cross long distances. 

Temporal variability 
Changes in a variable over time. Temporal variability can include changes in the mean over time (i.e., trend), or the 
range (i.e., variability). Changes between years are referred to as interannual variability, and changes within a season 
are intraannual variability. 

Tercile 
Any of the three groups among an ordered distribution, each containing a third of the units. 

Weather 
The state of the atmosphere with respect to wind, temperature, cloudiness, moisture, pressure, etc. Weather refers 
to these conditions at a given point in time. (NOAA National Weather Service). 
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Annex IV. Scenario Summary Table Template  

STEP 1: Set parameters  

A Identify the specific geographic area of focus 

and provide the area’s population. 
       C Choose scenario type6        

B Identify the household group that this 

scenario will focus on.7 Provide the 

population estimate for this group and 

calculate what proportion of the area 

population this represents. 

      
D Define scenario duration and 

timing. 
      

 
STEP 2: Describe and classify current food security 

A Summarize evidence of current food security 

conditions (e.g., seasonal progress, recent 

harvests, food prices, humanitarian assistance, 

etc) (Current means beginning of the first 

month of the scenario period) 

      

 

B Summarize evidence of current household 

(HH) food consumption and livelihood 

change. This could be direct evidence, like the 

result of a food security survey, or inferred 

evidence, like the outcome of livelihoods-

based analysis. 

Food consumption:       Livelihood change8:       

 

C Based on the response to 2A/2B, classify the 

current food insecurity of the chosen HH 

HH Group (1B) Classification: Choose an item. 

                                                                 

6 The default option for FEWS NET scenario building is a most-likely scenario. In specific cases, additional scenarios can be developed.  
7 The default option for FEWS NET scenario building is the poorest wealth group, typically the “Poor”, under the assumption that this group faces the most severe food insecurity and accounts for at 
least 20% of the area’s population. Scenarios can also be built for livelihood groups (e.g., nomadic pastoralists) or other groups (e.g., IDPs). 
8 This should describe the different strategies households use to respond to current or expected food consumption deficits – this may include expansion of current livelihoods strategies (e.g. 

increasing livestock sales) or the implementation of additional, new strategies (e.g. sale of agricultural tools). Livelihoods change, however, is not: consumption-based strategies (e.g. reducing number 
of meals or portion size, shifting to less preferred foods – these fall under Food Consumption); nor is it the loss of livelihoods or extreme loss of assets due to a shock; nor is it a shift in livelihoods 

for reasons other than current or expected food consumption gaps. 
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group (1B) using the IPC 2.0 Household 

Scale.9   

D Based on the HH classification (2C), and 

available nutrition/mortality data, classify the 

overall area (1A) using the IPC 2.0 Area Scale. 

Description of available nutrition information:       

Description of available mortality information:       

Area Classification: Choose an item. 

In the absence of emergency assistance would this classification be at least one phase worse? Choose an item. 

 

STEP 3: Develop key assumptions 

A List the key factors, relevant to food security, 

that are expected to behave normally during 

the scenario period.  

      

B List the key shocks or anomalies that are 

expected to occur during the scenario period 

and that will affect food security. These 

events should be relevant to the chosen 

household group (1B). For each event, 

describe level of severity and expected timing 

as specifically as possible.10  

      

C Is humanitarian assistance during the scenario 

period planned, funded, and likely? If so, 

describe these assistance plans (timing, size, 

mechanism, location). 

Remember, we are interested in programs that 

together will reach the majority of the households 

covered by this scenario (1B) and provide 

substantial food or income. 

      

                                                                 

9 When assigning the classification, consider what household food consumption typically looks like during this period. For example, if the analysis indicates that food consumption during the current 
lean season is typical, but, during a typical year, food deficits exist during this period, the household group might still be classified in a phase other than IPC Phase 1. 
10 Examples of key topics to be covered in Step 3 include: FUTURE rainfall, temperature, crop production, market functioning and staple food prices, conflict, labor wages, labor demand. 
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STEP 4: Describe impacts on HH income sources 

A List the sources of 

cash income 

typically used 

during the 

scenario period. 

B Typically, 

how 

important is 

each income 

source 
during the 

first four 

months of 

the scenario 

period 

(ML1)? 

C Given the 

assumptions made 

in Step 3, how will 

income from this 

source compare 
to average (4B) 

during the first 

four months of 

the scenario 

period (ML1)? 

D Typically, 

how 

important is 

each income 

source 
during the 

second four 

months of 

the scenario 

period 

(ML2)? 

E Given the 

assumptions made 

in Step 3, how will 

income from this 

source compare 
to average (4B) 

during the second 

four months of 

the scenario 

period (ML2)? 

F If the level of income from a specific source will be 

different than usual, please explain why. 

Choose an item. Choose an item. Choose an item. Choose an item. Choose an item.       

Choose an item. Choose an item. Choose an item. Choose an item. Choose an item.       

Choose an item. Choose an item. Choose an item. Choose an item. Choose an item.       

Choose an item. Choose an item. Choose an item. Choose an item. Choose an item.       

Choose an item. Choose an item. Choose an item. Choose an item. Choose an item.       

      Choose an item. Choose an item. Choose an item. Choose an item.       

      Choose an item. Choose an item. Choose an item. Choose an item.       

G List any atypical 

sources of cash 

income likely to 

be used during the 

scenario period.11 

H How important will each income 

source be during the first four 

months of the scenario period (ML1)? 

J How important will each income 

source be during the second four 

months of the scenario period (ML2)? 

K Describe the evidence which suggests each atypical 

income source will be used. 

      Choose an item. Choose an item.  

      Choose an item. Choose an item.  

      Choose an item. Choose an item.  

L Given the assumptions in Columns C 

and H, how will total household 

income compare to normal during 

ML1? 

Choose an item. M Given the assumptions in Column E 

and J, how will total household 

income compare to normal during 

ML2? 

 

Choose an item. 

                                                                 

11 This should include any humanitarian assistance provided as cash or voucher. 
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STEP 5: Describe impacts on HH Food sources 

A List the sources of 

food typically 

consumed during 

the scenario 

period. 

B Typically, how 

important is 

each food 

source during 

the first four 

months of the 

scenario 

period (ML1)? 

C Given the 

assumptions made 

in Step 3, how will 

food from this 

source compare to 

average (5B) during 

the first four 

months of the 

scenario period 

(ML1)? 

D Typically, 

how 

important is 

each food 

source during 

the second 

four months 

of the 

scenario 

period 

(ML2)? 

E Given the 

assumptions made 

in Step 3, how will 

food from this 

source compare to 

average (5B) during 

the second four 

months of the 

scenario period 

(ML2)? 

F If the level of food from a specific source will be different 

than usual, please explain why. 

Choose an item. Choose an item. Choose an item. Choose an item. Choose an item.       

Choose an item. Choose an item. Choose an item. Choose an item. Choose an item.       

Choose an item. Choose an item. Choose an item. Choose an item. Choose an item.       

Choose an item. Choose an item. Choose an item. Choose an item. Choose an item.       

Choose an item. Choose an item. Choose an item. Choose an item. Choose an item.       

      Choose an item. Choose an item. Choose an item. Choose an item.       

      Choose an item. Choose an item. Choose an item. Choose an item.       

G List any atypical 

sources of food 

likely to be 

consumed during 

the scenario 

period.12 

H How important will each food source be 

during the first four months of the 

scenario period (ML1)? 

J How important will each food source 

be during the second four months of 

the scenario period (ML2)? 

K Describe the evidence which suggests each atypical food 
source will be used. 

      Choose an item. Choose an item.  

      Choose an item. Choose an item.  

      Choose an item. Choose an item.  

    

    

L Given the assumptions in Columns C 

and H, how will total household food 

consumption compare to normal during 

ML1?  

Choose an item. M Given the assumptions in Column E and 

J, how will total household food 

consumption compare to normal during 

ML2?  

 
Choose an item. 

                                                                 

12 This should include any humanitarian assistance provided as food. 
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STEP 6: Describe and classify projected household food security 

A Given current conditions and outcomes 

(Step 2) and projected access to food and 

income (Steps 4 and 5) describe the 

evolution of household food consumption 

and livelihood change during the two 

scenario periods, for the chosen HH group.  

This description should not recap information 

provided in earlier steps. Rather, it should 

answer the following key questions: 1. On 

average, will households be able to meet basic 

food requirements during the scenario period? 2. 

Will households have adequate income to afford 

key non-food expenditures and protect their 

livelihoods?  

Classify food consumption into one of the 

five HEA categories described in the IPC 

Reference Table (e.g., small or moderate 

“Livelihood Protection Deficit” <80%).  

ML1 Food consumption:       

ML1 Livelihood change:       

HEA category: Choose an item. 

ML2 Food consumption:       

ML2 Livelihood change:       

HEA category: Choose an item. 

B Based on the response to 6A, classify the 

chosen HH group (1B) in this area using the 

IPC 2.0 Household Scale. 13   

HH Group (1B) Classification for ML1: Choose an item. HH Group (1B) Classification for ML2: Choose an item. 

                                                                 

13 When drawing these final conclusions, be sure to consider what household food consumption typically looks like during the period of interest. For example, if the analysis indicates that food 
consumption during the lean season will be typical, but, during a typical year, food deficits exist during this period, the household group might still be classified in a phase other than IPC Phase 1. 
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STEP 7: Describe and classify projected area food security 

A Describe how malnutrition and mortality are 

likely to evolve in this area during the 

scenario period. Consider current levels of 

malnutrition and mortality (2D), projected 

changes to food access (Step 6A), and other 

factors that may affect malnutrition (e.g., 

seasonality, disease, and local caring 

practices). 

      

B Based on Step 6B and Step 7A, classify this 

area according to the IPC 2.0 Area Scale. 

Remember to provide classification for the 

entire scenario period. 

Note that malnutrition and mortality are relevant 

to IPC classification as supporting evidence of 

food access constraints.  

Area classification for ML1: Choose an item. 

 

If the emergency assistance described in Step 3C did not 

occur would this classification be at least one phase 

worse?  

Choose an item. 

Area classification for ML2: Choose an item. 

 

If the emergency assistance described in Step 3C did not 

occur would this classification be at least one phase 

worse? 

 Choose an item. 

 
STEP 8: Identify events that could change the scenario 

If the scenario developed above is a “most likely” 

scenario, list key events that would 

significantly change the projected outcomes 

described in steps 6 and 7. In addition to local 

events, consider national, regional, and 

international events. Select events that: 

Are possible, but are not included in the 

scenario. Extremely unlikely events should not be 

included here. 

Would result in a change in the IPC classification 

for this area.  
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Annex V. Rainfall Datasets Used by FEWS NET 

Dataset/Source Input Sources 
Time 

Period 

Spatial 

Resolution 
Coverage Availability 

CHIRPS 

(USGS/ UCSB) 

InfraRed (unbiased by 

climatology), Global 

Telecommunications 

System (GTS) and 

additional stations 

1981–present ~5 km Global  

50N-50S 

5-day totals, 

subsequently 

disaggregated 

to daily data 

 

RFE2 

(NOAA CPC) 

InfraRed, microwave, 

GTS stations 

2001–present ~10 km Africa, 

Central and 

South Asia 

Daily 

ARC2 

(NOAA CPC) 

InfraRed,  

GTS stations 

1982–present ~10 km Africa, 

Central and 

South Asia 

Daily 
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Annex VI. Climate Mode Impacts 

El Niño-Southern Oscillation  

(ENSO) 

Indian Ocean Zonal Dipole  

(IOD) 

 
 

Region Season El Niño  La Niña 

East Africa Oct–Dec Wetter than 

average 

Drier than 

average 

East Africa Mar–May Drier than 

average 

Wetter than 

average 

Central 
America and 

the 

Caribbean 

Jun–Aug Drier than 

average 

Wetter than 

average 

Southern 

Africa 

Nov–Mar Drier than 

average 

Wetter than 

average 

West Africa July–Sept Drier than 

average 

Wetter than 

average 

Central Asia Oct–May Wetter than 

average 

Drier than 

average 

 

 

Region Season Positive 

IOD 

Negative 

IOD 

Eastern 

Horn 

Oct–Dec Wet Dry 

Southern 

Africa 

Nov–Mar Minimal 

impact 

Minimal 

impact 

West Africa Apr–Jul Minimal 

impact 

Minimal 

impact 

Central 

America 
and the 

Caribbean 

Jun–Aug Minimal 

impact 

Minimal 

impact 

Central 

Asia 

Oct–May Wet Dry 

Central 

Asia 

Jul–Aug Minimal 

impact 

Minimal 

impact 

Note: The East Africa March–May season is not included in this 
table, as a negative or positive IOD is a very unlikely occurrence 

in this region at that time. 

West Pacific  

(WP) 
Subtropical Meridional Indian Ocean Dipole 

(SIOD) 
 

Region Season Impact on rainfall 

East Africa Oct–Dec Drier than average 

(strong) 

East Africa Mar–May Drier than average 

(strong) 

Southern Africa Nov–Mar Wetter than average 

(strong) 

West Africa July–Sept Wetter than average 

(strong) 

Central America 

and the Caribbean 

Jun–Aug Wetter than average 

(strong) 

Central Asia Oct–May Drier than average 

(strong) 

Central Asia Jul–Aug Wetter than average 

(strong) 

 

Region Season Positive 

IOD 

Negative 

IOD 

Southern 

Africa 

Nov–

Mar 

Wet Dry 

Note: The East Africa March–May season is not included in this 
table, as a negative or positive IOD is a very unlikely occurrence 
in this region at that time. 

 Source: NOAA/ESRL/PSD 
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Annex VII. ENSO Impacts 

El Niño Impacts on Rainfall, June-September 

 

Source: USGS 

 

El Niño Impacts on Rainfall, October-March 

 

Source: USGS 
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La Niña Impacts on Rainfall 

 
Source: USGS 
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Annex VIII. Seasonal Forecasts 

This annex provides links to key sources of international climate and weather forecasts, along with an overview of 
how to find information relevant to FEWS NET food security analysis.  

International Seasonal Forecasts 

International Research Institute for Climate and Society (IRI) 

http://iri.columbia.edu/our-expertise/climate/forecasts/seasonal-climate-forecasts/ 

▪ Initial map: whole world with precipitation for the three-month period following the current month 

▪ Legend: presented in terms of terciles with color-coded subintervals of probability 

▪ At the top left, under Forecast Type, choose Precipitation or Temperature from a drop-down list 

▪ Above, under Region, choose from map extents for Africa, Asia, South America, and others 

▪ Future three-month periods can be viewed by selecting from options in the drop-down list below Target 
Season 

European Center for Medium-range Weather Forecasting (ECMWF) 

http://www.ecmwf.int/   

(Choose: Forecasts, Charts, Long Range, Spatial Maps) 

▪ Initial map: for the Tropics with 2-meter air temperature for the three-month period following the current 
month 

▪ Legend: in terms of terciles with color-coded subintervals of probability  

▪ On the left in the Spatial maps list, choose Rain instead of 2m temperature 

▪ Above, under Area, choose from map extents for East Asia, Africa, or South America 

▪ Future three-month periods can be viewed by selecting from the list below Lead time 

NOAA Climate Prediction Center (CPC) 

NOAA CPC Tercile Forecasts for NMME outputs 

North American Multi-Model Ensemble (NMME) 
▪ An experimental multi-model seasonal forecasting system 

▪ A suite of coupled models from NOAA, National Center for Atmospheric Research (NCAR), NASA, and 
Canada’s Canadian Meteorological Centre (CMC) 

▪ The ensemble multi-model forecasts tend to be superior to any single model  

The NMME option offers two more possible pathways: 

MULTI-SEASON DISPLAY 

▪ One can choose maps from the ensemble or from the individual models that compose the ensemble 

▪ Maps are provided for six three-month periods, each successively farther into the future 

MULTI-MODEL DISPLAY  

▪ One can choose a future season of interest and obtain the maps for each ensemble member model, and for 
the ensemble mean 

http://iri.columbia.edu/our-expertise/climate/forecasts/seasonal-climate-forecasts/
http://www.ecmwf.int/
http://www.cpc.ncep.noaa.gov/products/international/nmme/nmme.shtml
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▪ Standardized anomalies can be masked for skill 

Examples of Regional Seasonal Forecasts 

▪ IGAD Climate Prediction and Applications Center (ICPAC)  
-  http://www.icpac.net/ 

▪ African Center of Meteorological Applications for Development (ACMAD) 
- http://www.acmad.net/new/ 

▪ Southern African Development Community (SADC) Climate Services Center 
- http://www.sadc.int/news-events/newsletters/climate-outlook/ 

▪ Centro Regional de Recursos Hídricos (Central America) 
- http://www.recursoshidricos.org/ 

▪ Caribbean Regional Climate Centre 
- https://rcc.cimh.edu.bb/caricof/  

Examples of National Seasonal Forecasts 

▪ Kenya Meteorological Department 
-  http://www.meteo.go.ke/ 

▪ Ethiopia Meteorological Agency 
- http://www.ethiomet.gov.et/other_forecasts/seasonal_forecast 

▪ Instituto Nacional de Meteorologia (INAM), Mozambique 
-  http://www.inam.gov.mz/ 
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