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Executive summary I The Regional Seasonal Briefs are a new service providing insights into the

upcoming season and could allow more time for MSF teams for decision-making. The product focuses on the 3
months the come and are released at the start of the period covered. The briefings are generated by region and
cover most if not all the countries in that region, with a particular focus on those where MSF has active projects. They
are developed by HACE with the collaboration of regional partners. We provide an overview of the past seasonal
performance and impacts on the region as well as the expected seasonal performance for the months to come at a
regional and national level. This guide provides comprehensive guidance on how to use and interpret HACE
seasonal briefings so those can be used effectively by MSFers from various backgrounds.
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A Practical Guide to Seasonal Briefs
Humanitarian Action for Climate and the Environment (HACE)

1. Regional Seasonal Briefings

1.1. What exactly can we find in them?

Regional Seasonal Briefings contain information on the performance of the past season and its impacts on health,

food, and livelihoods, as well as providing the seasonal forecast and expected impacts. Figure 1a/b show the overall

structure of the briefing and a description of the content that you can find in each section. The first page provides a

regional overview, whilst the second page provides more detailed information at the country level. In the first page,

we also find a section with highlights which list the major findings and point to some recommendations when

applicable.
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Title section: States the region and period under review, the logos of the
MSF groups involved in its development, and an information box linking the
user to this ‘Practical Guide' and a video tutorial.

Highlights: Summarizes the main impacts observed (performance) and
expected (forecasts) for the region and gives general guidance on possible
actions.

Recent context: Reviews the past season performance relative to what was
expected for that season/region and the impacts observed including physical
(e.g., flooding, infrastructure), human (e.g. displacement, diseases, injuries)
and agropastoral (e.g., pests, loss of livestock and crops). . Impact data
obtained from updates from MSF teams (via direct communication or SOUK)
and other actors including, albeit not limited to, WHO, OCHA, IFRC, WFP,
and FAQ.

S nal forecast: Summarizes the forecasted weather conditions for the
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period/region, mostly focusing on temperature and rainfall. It also provides
and overview of expected impacts on health, food and pests. Impact data
obtained from other actors including, albeit not limited to WHO, QCHA,
IFRC, WFP, and FAQ.

Contact section: List of available platforms to contact us for feedback,
questions or requests. It includes link to a feedback form which we
encourage all usersto fill in. See section on ‘Impaortance of feedback loops’

Figure 1a. Diagram explaining sections of page 1 of the Regional Seasonal Briefing.



A Practical Guide to Seasonal Briefs

PROTOTYPE - Pleane shure fredback here

EASTERN AFRICA Title section: States the region and period under review, the logos of the
Climate Seasonal Briefing i MSF groups involved in its development, and an information box linking the
T e March — May 2024 T user to this ‘Practical Guide' and a video tutorial.
TG pyshee.

mm—hwmmw sk sk
X ﬁnnnmu-u 0 by lndacave Farn Dveaom cammed b

& Dk warage ey Pancs, bt a0 of season
w-r»lﬁﬂluylﬁud- o Prats kwﬁ.—-

mgration 1 et Scmaka. Couton urged [IACY

B e lomin i
crmsl e, weh low ik of cwrlom. Heslt Comed ostrasts
mnmuwhuqnmmw—mm

ik of yrpconuied Fdwida nd poor Bvng condom. Food:
Seer i Gt St mch S s 1 S e, K. i, B Gacks, | L s S wors cheecly bmcte by s ot i
Kerachar,

— . evorisaly causing $.700 Senater B Ganaira,
m;ﬂ mm-—-—-uu— n-umm 470 expacted 0 experiencs worering food sty condions 38 rarl

Ly Y — o baststeoka sred 1 duatta, .—-u—ihdu.nm-—wm

o eperind o P S e o e «-qlmlmmmnn—na. culeation,

1o confict, daplscement, s oconomic challenges, it Crisis and Emergency koo hwmﬂn—:uum wrter treeding has staed

prevaiing, patculry sy fewy daplscnd homshokd o Rher Mis, T5% of rewty sk e sl Ses Comt of Sudien, wih aduls Bcly srperig early

Seacsd Ptk ser $55 fod ey, puskng M AT s AJ Durar. Post: | Marth Closs mnereg ind cordasion of seniuling

i sl [EA0) dvised (EALTL

H—u—m i cochc, cpiaceg 4
o s 1318 T, doodeaer coverd 3800 ke’ s s 835§ pcl, oy smindal i Lok Vickorls b s Ty 35 ed 12 8
i Ay, R,
Tonses,

Abows-sesesge
06 Fargu Tuls Em, st Ton Vs QRIRAT) Marh, wan M8 [Fiibepel f WSS Nl S ey ey
encircied by footwaners. Disglscerment, o souttosst coukd s fead

e e e e e e e raruias b S S e Country analysis: Reviews the past season performance (first column) and
Proam 5, e e resmr o rhee! 1 s s b s | seomamr ERAEIAT) Moo o e B et I s the forecast (second column) for each country in the region — countries

wmorget bardere MABER By NovId Shers wen 5 S0% o b masie cas (3800 in FabMardd, WENIT] wihara RACC ha B - i h - P R | e

" s smbruind et e e i measies TG aCioaed TuTess e waey Garroedl where MSF has missions have been prioniized It not enougn space.
mmasien 154, An o Jan 34, of cholers Snnas O B mIrOGPG an CurTedng, and of ok e !
e uni)w{lmwzwvmr“ Camen meporied fom  dsases s matariy dun 15 persssent foodestens, Mo, and high
Varnt, Meara, Tamtnra. ki, 1123, 3 Warkd counties Westerm Ecustoris Siste (101 gt Pt 01t of ik S csart ocuss [EAC]

A0 of 022 mry Bt 100 b b b s b bk s bl [ The i e bl ke s el e e,

oroms Ugenas, Hsakic mitrnsh [DOIL, USC] wih P st came  svngly i . Hasioh: CCHA [

mr\wwm_],ﬂm-nmnmlmﬂmw rwhge ke 0 malere and darrhoss cawes [DCA] Food Above svenage
e ]

o Kafom, Dwreh of Madinl Feed; frod reited n ranied should boost orop yieks, el may Feghien the sk of lecalsed
lecatned g fousen tus wern baredcet for memueing s, and w0 8 god 0 carest fooding, mepecaly h Kobeko, CbenfL, [P =
usast i epucied Foryandoge. Crarsl, sxected smproverment in food secusty. Rebgees

oot MEEWE NET,

st =154 pogie, 5t
I o e el s Borms, B i, St e, wed Bt | Wi i g i e v

=
5} Mont afmie rogrnn by s ciute Omrma (100 and Amhara  Emargancy (PG 4) maations s sspecied 5 cortinus i conict and
Sosemier afoctnd

I Nfomrhancesd Cen e’ raire bemught more rundall i Boe &0-poae sverage, cousi  Above insfigs fins o expeied for Mar- My,
™

3 sty
narwen oundes s Corz. inersed by [ o foods. Fesd 154 people  and aleciing maostly among deplsced communies. Fosd: Expecied
" arws A 470 54 A Ll o] 1o nescury s 10 I LB S Tagemramart I Fal ey PAnkS o g g sy Saaeor, 1t ey
smummmummlmumwmnnm may w0 noaen ni of foodeg Pests oot of Aek for demer
o W - ot [FADS

UMD ot Byt G BB A ettt ACAPE, P PR, 0, 0, U 0, 0L NS, SASCH, W, sty o

SN St St g ot e, i g e sl M gt e e, e
B0 A0 Bk B SO arad Furtharmars, T 0451 O madbiRa £odins s puimn in waat

Contact section: List of available platforms to contact us for feedback
guestions or requests. It includes link to a feedback form which we
encourage all usersto fill in. See section on Importance of feedback loops’
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Figure 1b. Diagram explaining sections of page 2 of the Regional Seasonal Briefing.

The past season performance section collects at the regional and national level information on how the observed
rainfall and temperature compared with the average conditions for that region and season. The past weather
conditions are then linked to impact on infrastructure, population health, livelihood and agricultural performance.
HACE collects information on impacts from MSF teams directly through bespoken exchanges and operational
updates, complemented by analyses published by other NGOs, governments and UN agencies. In addition, HACE sits
on several international meetings on climate and health with other humanitarian actors. Information shared during
these meetings is also fed into our briefs.

For the outlook of the coming months, we provide detailed information on the likelihood of experiencing wetter
or drier (precipitation), warmer, or colder (temperature) conditions than what we would usually expect for that season
and region, the so-called climatological average. This information is obtained from seasonal forecasts which are
generated by reference international agencies such as the World Meteorological Organization (WMO), Copernicus
(EV), or the International Research Institute for Climate and Society (IRI). HACE analyses the products provided by
these various organizations egularly to communicate the most trustworthy seasonal forecast. To learn more about
what seasonal forecasts are, how are they generated, available products and how HACE uses them, refer to Section
2. Seasonal Forecasts. In addition to climate information, we provide a broad analysis of expected humanitarian
impacts. This is a combination of MSF staff prior experience and knowledge, evidence from the literature linking
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certain weather patterns and the likelihood of disease outbreaks or impacts on wellbeing, existing analyses by other
humanitarian actors and governments and insights from international meetings on climate and health.

Seasonal briefings rely heavily on seasonal forecasts.

1.2. When are they released?
Regional Seasonal Briefings are launched periodically, ahead of the predominant seasons of each region. See
Table 1 for a calendar of the main rainy and dry seasons for each country and the launch time and coverage of the

Regional Seasonal Briefs.

Table 1. Rainy and dry seasons of countries in East Africa and timings of the East Africa Regional Seasonal Briefs

Countries Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Somalia Jilaal (dry) Gu (rainy) Xagaa (dry) Deyr (rainy)
South Sudan Dry Wet
I O O
Ethiopia (North) Belg . Kiemt
Ethiopia (South B Bege

Kenya I

Uganda (North)
Uganda (Central & South)

.

HACE East Africa briefs

MAM2024 [ ]
JJA2024 [ ]
OND2024 [ ]

Source: World Bank Climate Change Knowledge Portal For development Practitioners and Policy Makers

1.3. Who are we?

The Regional Seasonal Briefing products were designed by HACE but count with the valuable input regional
partners, such as the Green Bean team, in the case of the Eastern Africa Seasonal Brief.

The Humanitarian Action for Climate and the Environment (HACE) is an MSF-Canada choice initiative that
aims to bolster Climate Change Adaptation efforts within the movement by developing tailored Climate Services and
products (e.g., Regional Seasonal Briefings, ad-hoc forecasting support, etc.), fostering a community of practice, and
supporting climate change adaptation research. HACE seeks to take tangible steps, engage in partnerships, maintain
scientific rigor, and empower vulnerable communities to adapt to climate change effectively. Our vision, to become
a dynamic hub for climate adaptation expertise at the service of MSF needs and aspirations. Our actions are rooted
in four core values: action-oriented practices, collaborative environment, scientific integrity, and community

empowerment. Read more about what we do and what products we offer on HACE SharePoint.

2. Seasonal forecasts: what are they and how to use them

1.1. What are seasonal forecasts?

In general, climate and weather forecasts provide information about what to expect in the future with more or less
certainty, depending on how they have been generated and the complexity of the phenomena they are forecasting.
With a prediction lead time (how far ahead the forecast is for) of usually 3-6 months, seasonal forecasts lie somewhere
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in between conventional weather forecasts (in the range of days) and climate change predictions (in the range of
years to decades).

Seasonal forecasts answer the question “how likely it is that the coming season will be
wetter or drier, warmer, or colder than ‘usual’ for that time of year?”. Or in other words, they
tell us about the likelihood of climate anomalies, i.e. deviations from the long term (30 year)
mean, for a particular month or season.

1.2. Why are seasonal forecasts possible?

Seasonal forecasting models exploit slow and predictable behaviour of some of the Earth system
components, including atmospheric and oceanic circulations. The most influential component is sea-surface
temperature (SST) which is the temperature at the water’s surface. SST alters the temperature of the air above the
ocean and consequently atmospheric circulation and lobal weather systems over land are affected. The slow
fluctuations of SST can be predicted up to 6 months ahead, allowing us to generate seasonal forecasts. The strongest
and most well-known link between SST and seasonal weather is associated with the El Niflo Southern Oscillation
(ENSO) phenomenon, acting as the main source of predictability at the seasonal time scale. ENSO is one of the most
important climate phenomena on Earth due to its ability to change the global atmospheric circulation, which in turn,
influences temperature and precipitation across the globe. It is characterized by variations in sea surface temperatures
(SSTs) and atmospheric pressure in the equatorial Pacific Ocean. It consists of three primary phases: El Nifio (cooling

of the ocean), La Nifia (warming of the ocean), and neutral conditions.

Other global scale climate phenomena include Indian Ocean Dipole (IOD) which influences rainfall patterns in
regions bordering the Indian Ocean, Southeast Asia, and eastern Africa, the North Atlantic Oscillation (NAO)
affecting weather patterns in Europe, North America, and North Africa, the Pacific Decadal Oscillation (PDO)
affecting mostly the Pacific region and the Madden-Julian Oscillation (MJO), characterized by the eastward drive

of large regions of enhanced and suppressed tropical rainfall, affecting mostly tropical and subtropical regions.

The El Nino-Southern Oscillation (ENSO)

ENSO is a large-scale climatic phenomenon originating in the equatorial Pacific and affects global climate
and weather patterns. The cycle is the consequence of slow feedback in the ocean-atmosphere system acting
alongside the strong air-sea interaction processes in the tropics that allow the growth of small disturbances to
the large-scale ocean state. El Nifio events occur quasi-periodically at two- to seven-year intervals. Below a
description of each phase of the ENSO phenomenon:

e El Nifio: This phase occurs when SSTs in the central and eastern Pacific Ocean become anomalously warm.
It disrupts normal weather patterns, leading to increased rainfall in some regions and droughts in others.

e La Nina: La Nifia is the opposite phase of El Nifio, characterized by cooler-than-average SSTs in the central
and eastern Pacific Ocean. It often leads to enhanced rainfall in the western Pacific and drier conditions in
the central and eastern Pacific, as well as affecting weather patterns around the globe.

e Neutral Conditions: These are periods when SSTs and atmospheric conditions in the equatorial Pacific are
near their long-term averages, neither exhibiting El Nifio nor La Nifia characteristics.
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ENSO has significant impacts on weather and climate patterns worldwide, influencing temperature, precipitation,
and atmospheric circulation across multiple continents. It can affect health and livelihoods, making it a crucial
focus phenomenon to monitor. The maps below show the rainfall impacts (and months) expected during an El
Nino and La Nina events, respectively.

El Nifio and Rainfall

El Nifio conditions in the tropical Pacific are known to shift rainfall patterns in many different parts of the world. The regions and seasons shown on the map below
indicate typical but not guaranteed impacts of La Nifia. For further information, consult the probabilistic information* that the map is based on
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La Nifia conditions in the tropical Pacific are known to shift rainfall patterns in many different parts of the world. The regions and seasons shown on the map
below indicate typical but not guaranteed impacts of La Nifia. For further information, consult the probabilistic information* that the map is based on
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1.3. How are seasonal forecasts generated?

Weather forecasts are generated by computer models (or dynamical models) that simulate the evolution of the
atmosphere using mathematical equations. The equations at the heart of dynamical models are designed to mimic
the natural processes at work in the atmosphere and oceans all around the globe. They are based on well-known
processes that take place in the atmosphere and oceans. The models include initial conditions in the form of

observational data, which can come from a wide range of sources, most commonly from satellites and weather
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stations. Once we have provided the model with the latest information about the status of the system, the model can
start solving the equations and identifying weather patterns that are likely to occur in the future.

Since they rely on large-scale atmospheric and oceanic processes, they are often based on coupled ocean-
atmosphere integrations with a global or regional spatial catchment area and produce predictions at a
relatively coarse resolution ranging from 25 to 100km?. The use of coarse resolution helps to minimize the
computational expense of the modelling, while being able to capture broad atmospheric and oceanic processes.
Regional seasonal models may have higher resolutions, reaching down to a few kilometres, depending on
computational capacities and forecasting requirements. Local weather patterns are influenced by smaller-scale
features that seasonal models are unlikely to capture due to its lower resolution. Consequently, interpreting local

values directly from such maps can be misleading.

1.4. Sources of uncertainty

Forecast models are a simplification of a much more complex system, and as such, the equations used do not
perfectly replicate all the natural processes in place. Seemingly, the initial conditions are likely to suffer from patchy
coverage, measurement error and inadequate representativeness, among other limitations. Thus, small discrepancies
in the initial condition and the real-world conditions can result in large errors in the predictions. This is sometimes
known as the butterfly effect, and it arises due to the strong dependence of the model to the selected set of equations
and initial conditions. This set up is affected by two types of errors: random and systematic errors which cause the

model outputs to deviate from the reality.

Random errors refer to the aleatory deviation between the forecast and the observation which would not repeat
if the model were to be run again. Systematic errors, on the other hand, arise due to the presence (or absence) of
certain circumstances which cause the deviance to persist for as long as they are present in the system, such as model
initial conditions, external forcing, and model structure. For example, measurement inaccuracies in the initial
conditions will likely lead to errors in the model outputs. This error would persist if the model were to be run again.
Due to the complexity of the climate system, small uncertainties in measuring initial conditions become significantly
magnified in long range forecasts. External forcing refers to the effects of external factors that were not taken into
consideration when the model is run. Seasonal forecasts models are a simplification of the reality, the extent to which
key variables are missed will affect the performance of the model. Finally, the structure of the model will impact the
forecast skill. A clear example is the use of grids or modelling boxes to simplify the computational expense of resolving
the equations, treating the boxes as independent forecasts. This is a simplification of the reality where processes

occur in a continuous manner.

1.5. Type of seasonal forecast approaches

There are two types of dynamic models: deterministic and ensemble.

The deterministic model is a dynamic modelling which is ran only once with a given set of initial conditions and
equations, using all available computing power to generate a forecast at the highest resolution possible. The result,
a singular snapshot to one of many possible futures which heavily relies on the initial conditions and equations
provided. Deterministic models perform relatively well in short-range forecasts yet quickly lose reliability as we move

forward in time; often showing unreliable forecasts beyond 10 days lead time.
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A probability forecast can give a Climatology

percentage of how likely a defined event is Ensembles / ™ |
to occur, which can help users to assess the Deterministic
. . . . forecast I
risks associated with weather events to which b !

Initial condition > /
they are sensitive. Ensemble models are uncertainty :
designed to estimate these probabilities by
sampling the range of possible forecast
outcomes. By doing so, they address the

chaotic nature of the system and account for

the multiple sources of random error in the \

model, to help us to understand the \

L Ti . '3
uncertainty in the forecast. To do so, the e e qae=v Fomcast

uncertainty

forecast model is run not once, but many
times, using slightly different initial Figure 2. Diagram of the differences between deterministic and ensemble.
conditions and sometimes slightly different set of equations (Figure 2). The mode outputs are then summarized into
a measure statistic, such as ensemble mean or median, and a measure of uncertainty, known as ensemble spread
or uncertainty.

Running the forecast model using different sets of initial conditions and equations, leads to different random
model errors. This allows us to quantify the forecast certainty linked to random errors. This is typically measured
through ensemble spreads, which quantify the variability among individual forecasts or ensemble members. A wider
spread or a substantial disagreement between ensemble members indicates higher uncertainty, whereas a narrower

spread or high agreement between ensemble members implies greater agreement among forecasts.

Systematic errors, on the other hand, often persist across ensemble member models. And so, although ensembles
give a useful guide of possible futures, they cannot provide a perfect representation of probability. To address this,
we quantify the systematic error. This is achieved by comparing retrospective forecasts (reforecasts or hindcasts)
with observations. The same forecast system is run for several starting points in the past in the same way as a
forecast would be run (with only knowledge of the starting point), for the same length of time as an equivalent
forecast. The differences between predicted and observed data, usually referred as biases, can be used to correct
the real-time forecasts.

In short, ensembles (or probabilistic models) are preferred over deterministic models because they provide a more
comprehensive understanding of uncertainty and variability within the data, leading to better capture of complex
patterns, robustness in predictions, and improved estimation of model uncertainty.

Finally, multi-system ensembles combine different ensemble model outputs to predict seasonal climate patterns.
These ensembles integrate forecasts generated by ensemble models from different agencies, each of which
represents a distinct set of assumptions, parameterizations, and initial conditions. By combining forecasts from
various ensembles, multi-system ensembles aim to capture a broader range of potential outcomes and provide more
robust predictions of seasonal climate variations. The concepts of uncertainty measurement and model aggregation
in multi-system ensembles mirror those found in individual ensemble models. This approach helps address
uncertainties inherent in both individual models and ensembles, thereby enhancing the reliability and accuracy of

seasonal climate forecasts.

At HACE we rely on multi-system ensemble forecasts for the Regional Seasonal Briefing products.
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1.6. How well can we predict seasonal climate?

Forecast predictability (skill) measures how often a forecast issued in the past was correct. The skill of a
forecast varies depending on the variable forecasted, season, forecast window and place over where they forecast.
Temperature is relatively easier to forecasts than rain; some regions may be easier to forecast in winter than summer,
short seasonal forecasts of the range of 1-3 months are often better than those forecasting the far future (5-6
months), and some locations are easier as the atmospheric signals are stronger. For example, the strongest links
between SST patterns and seasonal weather trends are found in tropical regions, and it is here that seasonal
forecasting skill is highest. Figure 3 shows where 3-month forecasts are consistently good at predicting seasonal
rainfall for at least one season of the year. This is based on the International Research Institute for Climate and Society
(IRl) 3-month seasonal forecasts, but similar patterns are observed across other forecast suppliers. The strongest and
most reliable signals are found in the tropics. Areas marked in red (well) and yellow (somewhat well) can confidently
use seasonal forecasts; whilst areas in grey (not well) and white (unknown) should take seasonal forecasts with care
and compliment it with short-range forecasts.

Unknown Not well Somewhat well Well

Figure 3. Map showing the model skill to predict seasonal patterns. Note: based on
IRI seasonal prediction products only. Source: IRI.

1.7. What information do they provide us with and how to interpret it?

Seasonal forecasts are reported as departures from the expected weather patterns (i.e, wetter/drier, or
colder/hotter) for a given are and time, what is known as anomalies. The advantage of using anomalies with respect
to model climate for graphical products is that they are independent of observational datasets. The disadvantage is
that the climate base period for anomalies cannot be chosen independently of the re-forecast period. So, defining a
baseline to derive the anomalies is an instrumental step. The baseline periods often consider at least 20 years of
data, to avoid biases from extreme isolated events and give a general idea of long-term patterns. The exact baseline
used varies by provider and the decision is often based on availability and quality of historical data and consistency
across their products. Refer to each data provider to see the baseline used. A baseline exists for each forecast
parameter, lead time and calendar start date, resulting in 100+ hindcasts that can be used to understand the expected
weather patterns at different time points.

Forecasts differ in their reporting methods for predictions, yet anomaly maps are the most common instrument
for visualizing anomalies and uncertainties. Spatial maps are produced showing the model-predicted anomalies
in seasonally averaged quantities. Each plot is labelled with the months for which it is valid or forecast period, often

using a three-letter code composed of the first letter of each month forecasted, e.g. MAM 2024 is the three-month


https://iridl.ldeo.columbia.edu/maproom/START/seasonalforecastskill.html
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period March 2024 - May 20243. Information on the time when the model was released, or base time, is also provided
to give an indication of the lead time of the model, i.e., the time between the forecast publication and the forecast
period (Figure 4). For the above example, a base time of Feb 2024, indicates that the model was run in February 2024,
and thus, the forecast we obtained has a lead time of 1 month.

FORECAST LEAD TIME
Time between the forecast
publication and forecast period

#- FORECAST OR TARGET PERIOD / / /
O— >

ISSUE OR BASE TIME
When the forecast is released

Figure 4. Diagram depicting the three key temporal labels in seasonal forecasts products. Source: OCHA

Below, we review some of the most common maps used and which agencies use them. To determine how a
forecast reports its values, you can refer to the methodology report or summary provided by the data provider. These
resources offer insights into the specific reporting approach used by the forecast and enable an accurate
interpretation of the forecasted values.

1.7.1. Ensemble mean anomalies
The maps display the average of the ensemble mean anomalies. In other words, the average of the anomalies
between each ensemble member forecast and the baseline value for that cell and time. Produced by:

Copernicus.

1.7.2. Percentile-category probability maps

These maps indicate the probability that the seasonal variable of interest, usually rainfall or temperature, will
exceed or fall under a set of categories that summarize the climatological distribution. These categories are
defined from the 20+ years of baseline data (i.e., 100+ re-forecasts models specific of that forecast parameter,
lead time and calendar start date). For each grid point, the distribution of values of the baseline data is analysed
and divided in categories. These categories are defined as percentiles of the baseline data, and so, they represent
equal probabilities of occurrence. When we analyse the forecast, we're essentially checking how many of the
predicted outcomes fall above or below the thresholds delimiting the categories defined from the baseline data.
Under normal circumstances, we would expect that about X% of forecasts, where X is the percentile used to
define the categories, exceed the threshold without any specific external influences. However, if there are factors
in the climate system that are exerting a particular influence, the probability of exceeding this threshold can

deviate significantly. Depending on the percentiles used, we distinguish different probability maps.

Tertile summary maps divide the distribution in three equal-sized categories or tertiles, each representing
33.3% changes of occurrence. The lower tercile is the value below which the outcome occurs in 1 out of 3 cases
in the baseline data, and the upper tercile is the value which is exceeded in 1 out of 3 cases. When we analyse
the forecast, we're essentially checking how many of the predicted outcomes fall in each category. For example,
if 60% of ensemble members predict above-normal precipitation for a specific location, the probability of above-
normal precipitation in that area would be 60%. Similarly, the probabilities for below-normal and near-normal
categories are determined based on the proportion of ensemble members falling into those categories. For
mapping purposes, 40% is often used as a threshold to represent substantially strong signals above and below,
yet it may vary between products. Produced by: IRI, Copernicus and WMO.


https://centre.humdata.org/our-new-climate-guidance-series/
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Outer-quintile category probability maps are useful tools to identify areas where the distribution of likely
outcomes is shifted substantially from the climatological average, indicating the possibility of extreme conditions.
For that, instead of using tertiles which are too broad of a category, larger percentiles are used, most often
quintiles. For the quintiles, the baseline is categorized in five equal-sized categories, each representing a 20%
chance of occurrence. In this case, the focus is on the extreme conditions, that is the upper and lower 20t
percentiles. The probabilities of exceeding or being below the upper or lower 20t percentile is calculated based
on the proportion of ensemble member models falling in each category (like the tertile summary maps). The
results are mapped separately for the upper and lower 20t percentile, each coloured based on the probability

of occurrence. Produced by: Copernicus.

1.7.3. Flexible seasonal forecasts

Flexible seasonal forecasts are probability maps that allow the user to manually define the percentiles. In a
traditional tertile or outer-quintile probability maps, the data providers define the categories, and so the user is
constricted to that information. For example, in tertile summary maps, we obtain information on the likelihood
that temperature or rainfall will be above, near-normal or below the third of the historical climatological
distribution. Yet, we do not get any hint on how far above or below that rainfall or temperature will be. Flexible
seasonal forecasts aim to address that limitation by giving the user the possibility to explore the likelihood of
different percentiles. For example, we may be interested only in very extreme temperature events. In this case,
we could explore the likelihood of temperature exceeding the 80" or 90t percentile of the climatological average.
In addition, there is also the possibility to set the categories not in percentiles but in absolute quantities. Using
the example from above, we may be interested in knowing how likely it is that the temperature in the next three
months exceeds 35°C as we may have identified this temperature as being a threat to population wellbeing.
Produced by: IRI.

Percentile category maps and mean anomaly maps provide complementary information.
Whilst percentile category maps provide information relative to the certainty in the predictions
of exceeding or being below a certain normality expected for that time and period; ensemble
mean anomaly maps give information on what the model is predicting in absolute terms,
deviations in °C for temperature and mm for rainfall, for example.

1.8. Different seasonal forecast products available

Seasonal forecasts are produced by several agencies. Here, we focus on multi-system ensembles which are freely
available as either charts/maps or digital data. Among the most well used ones we want to highlight: the Copernicus
Climate Change Service (C3S) ensemble, the International Research Institute (IRI) North American Multi-
Model Ensemble Project (NMME), and the World Meteorological Organization (WMO) Probabilistic Multi-
Model Ensemble (MME). See Table 2 for details.

1
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Table 2. Widely used multi-system ensemble models and information on their products.

Model Source Ensemble members Products
North International e NOAA NCEP CFSv1 (retired Oct 2012) Available maps include:
American Research o NOAA NCEP CFSv2 e Tertile summary maps
Multi-Model  Institute (IRI) for e IRI ECHAMA and ECHAMF (retired Aug 2012) ¢ Flexible seasonal maps
Ensemble Climate and e NASA Goddard Space Flight Center (GSFC) GEOS5 e Verification plots
Project Society; e NCAR/University of Miami CCSM3.0
(NMME) -- Columbia e GFDL CM2.1 Available here.
multi-system  Climate School e GFDL CM2.5 [FLORa06;FLORb01] (joined Mar 2014)
ensemble ¢ Environment Canada CanCM3 and CanCM4
(joined Sep 2012)
Copernicus Copernicus e European Centre Medium-Range Weather Available maps include:
Climate Forecasts (ECMWF) e Ensemble mean anomaly
Change e The Met Office UK maps
Service (C39) o Météo-France e Tertile summary maps
— Multi- e German Weather Service (Deutscher Wetterdienst, e Extreme 20th percentile
system DWD) maps
ensemble e Euro-Mediterranean Center on Climate Change e Verification plots
(Centro  Euro-Mediterraneo sui Cambiamenti
Climatici, CMCCQ) Maps available here. Individual
o US National Weather Service's, National Centers systems raw data available
for Environmental Prediction (NCEP) here. Verification plots
e Japan Meteorological Agency (JMA) available from here.
e Environment and Climate Change Canada (ECCC)
Probabilistic =~ World e Beijing ¢ Moscow Available maps include:
Multi-Model = Meteorological e CMCC ¢ Offenbach e Tertile summary maps
Ensemble Organization e CPTEC e Pune
(MME) - (WMO) Centre e ECMWF e Seoul Available here.
Multi-system for Long-Range e Exeter e Tokyo
ensemble Forecast Multi- e Melbourne e Toulouse
Model Ensemble e Montreal e Washington

3. How to go from seasonal forecasts to seasonal planning

2.1. What is Seasonal planning?

Seasonal planning is a strategic process aimed at improving performance and outcomes for specific seasons. For
MSF, this could translate into planning that aims to ensure that we deliver high-quality, effective, and
successful interventions considering expected conditions for a specific season. It involves the development and
implementation of plans and activities tailored to capitalize on seasonal opportunities and mitigate associated risks.
Seasonal planning may involve various aspects such as resource allocation, scheduling, and operational adjustments.
Seasonal forecasts are fundamental to seasonal planning as they provide a snapshot of expected weather conditions differing
from the expected for the season and region. By leveraging the information from seasonal forecasts and other relevant variables,

seasonal planning can be a useful tool for MSF to better prepare for, respond to, and potentially benefit from on seasonal changes

and trends.
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https://www.cpc.ncep.noaa.gov/products/NMME/users_guide.html
https://www.cpc.ncep.noaa.gov/products/NMME/users_guide.html
https://www.cpc.ncep.noaa.gov/products/NMME/users_guide.html
https://iri.columbia.edu/our-expertise/climate/forecasts/seasonal-climate-forecasts/
https://iri.columbia.edu/our-expertise/climate/forecasts/seasonal-climate-forecasts/
https://iri.columbia.edu/our-expertise/climate/forecasts/seasonal-climate-forecasts/
https://iri.columbia.edu/our-expertise/climate/forecasts/seasonal-climate-forecasts/
https://iri.columbia.edu/our-expertise/climate/forecasts/seasonal-climate-forecasts/
https://iri.columbia.edu/our-expertise/climate/forecasts/seasonal-climate-forecasts/
https://iri.columbia.edu/our-expertise/climate/forecasts/seasonal-climate-forecasts/
https://iri.columbia.edu/our-expertise/climate/forecasts/seasonal-climate-forecasts/
https://climate.copernicus.eu/how-read-c3s-seasonal-forecast
https://climate.copernicus.eu/how-read-c3s-seasonal-forecast
https://climate.copernicus.eu/how-read-c3s-seasonal-forecast
https://climate.copernicus.eu/how-read-c3s-seasonal-forecast
https://climate.copernicus.eu/seasonal-forecasts
https://climate.copernicus.eu/charts/packages/c3s_seasonal/
https://cds.climate.copernicus.eu/cdsapp#!/search?type=dataset&keywords=((%20%22Product%20type:%20Seasonal%20forecasts%22%20))
https://confluence.ecmwf.int/display/CKB/C3S+seasonal+forecasts+verification+plots
https://www.wmolc.org/seasonPmmeInfo/information
https://www.wmolc.org/seasonPmmeInfo/information
https://www.wmolc.org/seasonPmmeInfo/information
https://www.wmolc.org/seasonPmmeInfo/information
https://www.wmolc.org/seasonPmmeUI/plot_PMME
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2.2. What do we need to do seasonal planning?

Depending on the specific risks being addressed, you will need a different combination of data sources to inform
your strategies. A useful way to approach this is using the determinants of risk model (Figure 4). According to this
model, risk is expressed as the likelihood of loss of life, injury, destruction, or damage of some sort on a group of
people from a disaster. It is a result of the interaction between the likelihood of the hazard or disaster occurring, and
the characteristics of the group and/or place of interest, including their vulnerability and exposure. When
investigating the risk, it is important to consider each of these elements. The better the information and data we can
obtain to describe each of these elements, the better we will be able to assess the risk.

For instance, when assessing the threat of flooding, a fundamental component is the hazards. We can obtain this
information from seasonal forecasts. However, to assess the risk of this being impactful to MSF missions and
communities where we work, we need to consider vulnerability and exposure indicators. For exposure, we may want
to assess whether communities have flood-resilient buildings or whether the harvest period is over to understand
potential impact on crops. For vulnerability, we may want to include factors such as fluctuations in food prices or local
health indicators. Examining food price fluctuations provides clues about potential food security challenges arising
from flood-induced crop failures or shortages. Soil moisture data offers critical information regarding agricultural
productivity and water availability, crucial for informing irrigation practices and crop management strategies.
Additionally, local health data can highlight vulnerabilities and health risks exacerbated by drought conditions,
facilitating targeted interventions and healthcare resource allocation.

By integrating information from various sources, you can have more robust and adaptive strategies to mitigate
the impacts of a given hazard and ensure preparedness and readiness of your teams and activities.
Diagram 1. Hazards, exposure and vulnerability B Local Knowledge

sources of data in conjunction to Seasonal

forecast to support decision making B Other Knowle-l;lge

e

o Government Census, e.g. Population witho

Historical disaster impact data:

Coping capacities data:

Internet US@‘S»TO‘D' e celular subscriptions, Social Protection, access to clean water
government effectiveness, physicians Human Development  and sanitation,
density Index (HDI), Disability adjusted lif
Vuinerabi“ty Index of Sustainable expectancy (DALE),
Economic Welfare Calorie intake per
(ISEW), Water Poverty capita, AIDS/HIV%,
Index (WPI), literacy rate, political
Observatory household economy stability, food prices
networks \ approach surveys etc. fluctuation, soil
Observation b Historical Maistre elc:
communitiesy forecast data Weather and DISASTER Knowledge- Population without
River Gauges Climate Events RISK Attitudes-Practice access to sanitation
up-downstream Surveys, Participatory  and to safe water,
Farmer's Risk Assessment etc. hygiene practices,
vulnerable

measurements /

infrastructure,
community beliefs
and risk
perceptions.

Exposure

OpenStreetMap Specific Governments
Community Mapping departments data,
e.g. Buildings, roads, Government Census
e.g. Population, bridges etc e.g. Population, Livestock,
agricultural land etc crops, health facilities,

evacuation sites etc.

Figure 4. Diagram of the determinants of risk model with its three components: vulnerability, exposure, and
weather/climate events, as well as examples of data to consider for each component. Source: IFRC.
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4. Support for seasonal planning

5.2. Regional Climate outlook forums (RCOFs)

The Regional Climate Outlook Forums (RCOFs) convene key stakeholders, including National Meteorological
Services and various sectors, to generate consensus seasonal forecasts for significant regional seasons worldwide.
Combining diverse forecast methods—Ilocal statistical analyses, analogue year comparisons, global dynamical
forecasts, and local expertise—participants develop consensus outlooks for temperature and rainfall conditions,
expressed as probability distributions across tercile categories. RCOFs serve as vital platforms for disseminating
seasonal climate information. However, caution is advised in utilizing forecasts that lack assessed skill. Despite
potential indications from dynamical forecasts, RCOFs often lean towards forecasting normal conditions rather than
bold probabilities for deviations. Additionally, RCOFs typically offer forecasts for all rainy seasons in a region without
considering varying predictability levels. For instance, in East Africa, higher predictability during the October-

December season may foster greater trust in forecasts compared to other periods. A map and accompanying list of

all RCOFs can be found in Figure 5 and Table 3.

PICOF

FOCRAII(EASGOF)

Figure 5. Map of the location of the World Meteorological Organization (WMO) Regional Climate Outlook Forums

(RCOFs). Source: WM0O2013

Table 3. Full name of the World Meteorological Organization (WMO) Regional Climate Outlook Forums (RCOFs). Source:

WMO2013
Association of Southeast Asian
Nations Climate Outlook Forum
(ASEANCOF)
Central American Climate Outlook
Forum (CACOF)
Caribbean Climate Outlook Forum
(CariCOF)

East Asia winter Climate Outlook
Forum (EASCOF)

Forum on Regional Climate
Monitoring, Assessment and
Prediction for Regional Association
(FOCRAII)

Greater Horn of Africa Climate Outlook
Forum (GHACOF)

Mediterranean Climate Outlook Forum
(MedCOF)

Polar Arctic Regional Climate Outlook
Forum (PARCOF)

Pacific Islands online Climate Outlook
Forum (PICOF)

PREvisions climatiques Saisonniéres en
Afrique centrale (PRESAC)

PREvisions climatiques Saisonniéres en
Afrique, pays du Golfe de Guinée
(PRESAGG)

PREvisions climatiques Saisonniéres en
Afrique du Nord (PRESANORD)

PREvisions climatiques Saisonniéres en
Afrique Soudano-Sahélienne
(PRESASS)

Pacific Islands online Climate Outlook
Forum (PICOF)

South Asian Climate Outlook Forum
(SASCOF)

Southeastern Europe Climate Outlook
Forum (SEECOF)

Southeast of South America Climate
Outlook Forum (SSACOF)

Southwest Indian Ocean Countries
Climate Outlook Forum (SWIOCOF)

Western Coast of South America Climate
Outlook Forum (WCSACOF)
Southern African Regional Climate

Outlook Forum (SARCOF)

North Eurasian Climate Outlook Forum
(NEACOF)

14


https://sustainabledevelopment.un.org/content/documents/2176RCOFs_RCCs_and_early_warning_systems_WMO.pdf
https://sustainabledevelopment.un.org/content/documents/2176RCOFs_RCCs_and_early_warning_systems_WMO.pdf

A Practical Guide to Seasonal Briefs

5. The importance of feedback loops

Feedback loops are essential in seasonal forecasting as they ensure that (i) our work remains relevant to the needs
of our users; (ii) information is communicated in an accessible, understandable, and inclusive manner; (iii) the
communication strategy including timescale and platform are adequate; and that (iv) the information provided allows
users to act. Finally, it is also an opportunity to assess how users perceive the forecast's accuracy as well as how they
were impacted by the weather and the actions they did or did not take. This is all incredibly valuable information

to continue improving the product together.

HACE has several platforms available to ensure feedback is collected and integrated to our products.

We encourage our users to submit any concerns/comments/requests using either of the below:

>SharePoint: Contact us

>Emails: |eo.tremblay@toronto.msf.org ; aina.roca.barcelo@london.msf.org

>Survey: Seasonal Briefs Form

6. Glossary

Lead time

The duration between the time a forecast is made and the time for which the forecast
is predicting. It represents the advance period over which future values are estimated.

Temporal coverage

The period of time for which a forecast is providing predictions.

Spatial coverage

The geographical area for which a forecast is providing predictions.

Uncertainty Refers to the inherent variability and unpredictability associated with predicting
weather patterns, climatic conditions, and other seasonal phenomena over extended
periods, typically spanning several months, associated to random or systematic errors,
among others.

Weather Atmospheric condition of a particular place over a short period

Climate Average weather condition over a long period of at least 30 years.

Forecast Measure of the agreement between the forecast and the observed reality. It gives a

predictability (skill)

sense of accuracy or skill of the forecast to predict a given variable. It uses past forecasts
and compares them with past observed data to generate indicators of accuracy.

Forecast certainty

Level of agreement between members of a forecast model ensemble. It gives a sense
on how certain we are that the forecast is likely to occur. If many members agree, then
we are relatively certain about that the forecast; if many members disagree, the forecast
is uncertain.
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7. Useful links

General concepts and knowledge:

Different types of seasonal forecasts and their interpretation:

https://iri.columbia.edu/news/flexible-forecasts-for-decision-makers/

MetOffice information on seasonal forecasts:

https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/business/international/wiser/video script_fi

nal.pdf
IFRC practical guide to seasonal forecasts:

https://www.anticipation-

hub.org/Documents/Manuals_and Guidelines/A practical guide for seasonal forecasts SHEAR.pdf

Scientific publication on seasonal forecasts:

https://www.sciencedirect.com/science/article/pii/S1878029610000071

Seasonal forecasts documentation by C3S platform

https://confluence.ecmwf.int/display/CKB/Seasonal+forecasts+and+the+Copernicus+Climate+Change+Service

OCHA Climate Guidance on Precipitation Forecasts

https://centre.humdata.org/our-new-climate-guidance-series/

Validation of models:

How well can we predict seasonal climate?

https://iridl.Ideo.columbia.edu/maproom/IFRC/FIC/seasonalforecastskill.html

IRIs Seasonal Forecasts Verifications page

https://iri.columbia.edu/our-expertise/climate/forecasts/verification/

C3S Seasonal Forecasts Verifications page

https://confluence.ecmwf.int/display/CKB/C3S+seasonal+forecasts+verification+plots
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