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SECTION 1

Introduction

During the summer and autumn of 2015, El Nifio conditions in the east and central Pacific
have strengthened, disrupting weather patterns throughout the tropics and into the mid-
latitudes. For example, rainfall during this summer’s Indian monsoon was approximately
15% below normal. The continued strong El Nifio conditions have the potential to trigger
damaging impacts (e.g., droughts, famines, floods), particularly in less-developed tropical
countries, which would require a swift and effective humanitarian response to mitigate
damage to life and property (e.g., health, migration, infrastructure). This analysis uses key
climatic variables (temperature, soil moisture and precipitation — see section 1.1) as
measures to monitor the ongoing risk of these potentially damaging impacts.

The previous 2015-2016 EI Nifio Impact Analysis was based on observations over the past
35 years and produced Impact Tables showing the likelihood and severity of the impacts on
temperature and rainfall by season. The current report is an extension of this work providing
information from observations and seasonal forecast models to give a more detailed outlook
of the potential near-term impacts of the current El Nifio conditions by region.

This information has been added to the Impact Tables in the form of an ‘Observations and
Outlook’ row. This consists of observational information for the past seasons of JJA 2015,
SON 2015 and Dec 2015, a detailed monthly outlook from 4 modeling centres for Jan 2016
and then longer-term seasonal forecast information from 2 modeling centres for the future
seasons of Feb 2016, MAM 2016 and Jun 2016. The seasonal outlook information is an
indication of the average likely conditions for that coming month (or season) and region and
is not a definite prediction of weather impacts. There is no seasonal forecast information yet
available for Jul-Nov 2016, seasons which include these months are marked by ‘X'.

Summary Table of Observations and Outlook Information

1A SON DJF 15/16 MAM JJA 2016
- SON 2016
2015 | 2015 | P°C° | jan16 | Fep-16 | 2016 | Jun-16 | JA 2016
. Outlook : :
Observations 2 Models | > Models X- No information yet

1.1 Forecast Model Data

The data used to produce the monthly outlook comes from 4! seasonal forecast models. The
models used in this analysis are the Bureau of Meteorology (BoM; Australia), the European
Centre for Medium Range Weather Forecasts (ECMWF; Europe, based in UK), the National
Centers for Environmental Prediction (NCEP; United States) and the UK Met Office (UKMO).
These models were chosen because they are known to be reputable, reliable seasonal
forecast models. Data for the extended range outlook is only available from 2 models (NCEP
and UKMO). The current tables and maps are based on forecasts made in December 2015.

1 No Météo-France seasonal forecast data were available this month. Therefore the analysis for the
monthly outlook is based on 4 models and not 5 models as in previous reports.
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The length and frequency of the forecast data available differs between modeling centres,
the details of these different data are described in section A2.1 of Annex 2.

Seasonal forecasts: The chaotic nature of the atmosphere means that it is hard to predict
exactly what will happen months in advance. There are some aspects of the global weather
and climate system that are more predictable than others and it is because of these that we
are able to make seasonal forecasts. Such forecasts are able to show what is more or less
likely to occur but acknowledge that other outcomes are possible.

Uncertainty at longer forecast lead times: Due to this chaotic nature of the atmosphere, it is
easier to predict what will happen in the near-term over the next month or so than it is to
predict what will happen 3 or 6 months from now. Therefore, as the length of the seasonal
forecast increases, the level of skill decreases. This means we have higher confidence in the
near-term forecasts than in the extended-range forecasts. In addition to this, we have higher
confidence in the monthly outlook because information from more models has gone into the
monthly outlook (4 models) compared with the extended-range outlook (2 models).

Data variables:

Precipitation: In the report and tables this is referred to as rainfall but in fact encompasses
any form of water, liquid or solid, falling from the sky. The seasonal forecasts are compared
to observations from the Global Precipitation Climatology Project (GPCP) from 1979-2014.

Soil Moisture: This is the moisture content in the soil over the top 20cm. The seasonal
forecasts are compared to the global ECMWF Reanalysis (ERA-Interim/Land) of land-
surface parameters from 1979-2010.

Temperature: This is the near-surface temperature (2 metre). The seasonal forecasts are
compared to the global ECMWF Reanalysis (ERA-Interim) from 1979-2014.
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SECTION 2

Description of monthly outlook analysis and
tables

2.1 Monthly Outlook Analysis

The ‘Observations and Outlook’ row of the Impact Tables refers to what has already
occurred in observations during this el Nifio event (JJA 2015, SON 2015 and Dec 2015),
what is forecast to occur for the next Monthly Outlook, in this case January 2016, and the
extended-range forecast over the following five months (Feb 2016, MAM 2016 and Jun
2016). The current season (DJF 2015/16) is broken down into the observations (Dec 2015),
the monthly outlook (Jan 2015) and the remainder of that season (Feb 2016) so that the
near-term monthly forecast, in which we have more confidence and more models have
contributed, can be seen separately. Boxes in future seasons (Jul-Nov 2016) where there is
no information yet available are marked by an ‘X'.

The analysis for the outlook part of the Impact Table takes the forecast of rainfall, soll
moisture and near-surface temperature for the forecast period and compares it with the
observed distribution of the same period over the past 35 years. This method of comparing
the forecast to the observations is explained schematically in Figure 2.1 and more technical
details of this method are described in section A2.2.

Figure 2.1. Schematic representation of the methodology. This is an example for Temperature
comparing the forecast value to the observed distribution. The top colour scales represents that used
for Temperature in the Forecast Maps in Annex 1. The bottom colour scale refers to how this links to
the colours used in the impact tables. See the description of this ‘worked example’ in the text in
section 2.

Observed
Dristribution

Forecast
Value

Min 1od 25t Mt gsn gom ) Max
— I I L
Temperature
WViery Likely Likely Likezly Very Likely
Tempearature Extremaly Cald Mo Extrermealy Hot
consistent
signal
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If the forecast value lies within the middle 50% of the observed distribution (i.e. between the
25" and the 75™ percentile) then there is no deviation from normal conditions predicted and
these regions are left white in the Forecast Maps (see Annex 1) and labeled ‘no consistent
signal’ in the Impact Tables. If, as the example in Figure 2.1 shows, the forecast value is
above the 90" percentile of the observed distribution it will be coloured red in the
temperature maps in Annex 1. An assessment will be made about whether this is a
consistent signal across the models. If it is both a strong signal (above the 90" percentile)
and robust across the forecast models then it will appear as dark red in the Impact Tables
referring to “Very Likely Extremely Hot".

If either the signal is weaker (e.g., only above the 75" percentile) or the signal is not
consistent across all the model forecasts then this would appear in the Impact Tables as
only a “Likely” signal rather than a “Very Likely” signal.

2.2 Interpretation of the Forecast Maps

o The Forecast Maps (Annex 1) are designed to put the current seasonal forecast in
the context of the observed record over the past 35 years by comparing to the same
period in observations (see Figure 2.1).

o In the temperature maps, regions coloured in orange or red indicate areas where it
is forecast to be warm or very warm compared with previous observations of that
period. Blue regions show areas where it is forecast to be cold or very cold compared
to the normal for that period.

o In the rainfall and soil moisture maps, regions coloured blue show areas where it is
forecast to be wet or very wet compared with previous observations of that period.
Brown regions show areas where it is forecast to be dry or very dry compared to the
normal for that period.

2.3 Interpretation of the Impact Tables

For each region/country and variable, the Impact Tables are divided into two separate rows.
The top row, labeled ‘Analysis of Past El Nifio Events’ refers to the mean impact of past,
observed El Nifio events that have occurred over the last 35 years. The bottom row, labeled
‘Observations and Outlook’ refers to what has been happening during this current El Nifio
event. For past seasons/months, JJA 2015, SON 2015 and Dec 2015, this is information
from observations (see section A2.1 for details of the data used). The monthly outlook, in
this case January 2016, is the forecast from 4 models (BoM, ECMWF, NCEP, UKMO). The
following five months of outlook, Feb 2016, MAM 2016 and Jun 2016, is the extended-range
forecast from 2 models (NCEP, UKMO). The ‘X’, marks future seasons where there is no
forecast information yet available.

The remainder of the table, the Risk and Evidenced Impacts columns, refers to analysis of
past, observed EIl Nifio events over the last 35 years and remains unchanged from previous
analysis.

2.4 Impact, Symbol and Level of Confidence Keys

Meteorological Analysis

As in previous analysis, for each country or region, the likelihood of temperature and
rainfall? extremes occurring is shown by the coloured boxes according to the Impact key

2 Rainfall in the Impact Tables refers to analysis of both Rainfall and Soil Moisture.
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below. For example, dark blue colours for temperature — corresponding to “Very Likely
Extremely Cold” conditions — can be interpreted as extreme? cold conditions in that season,
in that country as being at least twice as likely to occur during El Nifio. If the impact is limited
to a particular region of that country then that region is represented in that box (e.g., S
referring to South) and there is no consistent signal in the rest of that region or country.

Impact Key
Very Likely Likely Likely } Very Likely
Temperature Extremely Cold No Extremely Hot
Soil Moisture Extremely Wet con‘5|stent Extremely Dry
and Rainfall signal

Regional Impacts within each area are denoted by letters:
E.g., S = South.
Outside this region there in no consistent signal.

X = no forecast information yet available

Impact Analysis

An extensive literature search has been carried out. Scientific literature has been reviewed
using the science direct, web of knowledge and google scholar databases. Grey literature
and media reports were also analysed (e.g., NGO reports). In addition specific case study
details were analysed using databases of past natural disasters (e.g., EM-DAT —
International Disaster Database).

Potential socio-economic impacts that were identified in the literature search have been
categorized by sector e.g., ‘Food Security’ and ‘Health’. The evidenced impacts, based on
past events, are summarised using sector symbols (see the Symbol key below). The
uncertainty of the impact in these sectors is represented by the coloured borders around the
symbols: red, green and beige correspond to high, medium and potential impacts
respectively (see Level of Confidence key below).

Time evolution of Impacts

It is not possible to break the sector impacts down by season because each event is slightly
different and therefore the timing or occurrence of particular impacts can vary considerably.
However, in some regions there is a clear distinction between the impacts that occur during
the developing phase of El Nifio (June— February) and those which occur during the
decaying phase of El Nifio (March- November of the following year). Where impacts differ
significantly between the developing and decaying phases this is made clear in the Risk
column of the Impact Tables. For example, in Indonesia, analysis of previous events shows
that drought is likely during the developing phase of the El Nifio while flooding is likely during
the decaying phase after the peak of the event. Where this distinction is appropriate it is

3 In the grey dotted boxes extreme refers to an event being in the upper or lower quatrtile - the bottom or
top 25% of the observed record for that country for that season.
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made clear on the Impact Table by showing sector symbols for the ‘developing’ phase and
‘decaying’ phase separately. If there is no clear distinction between impacts in the
developing and decaying phases then the impacts are assumed to occur most strongly
during the peak of the El Nifio event.

Symbol Key
Analysis of Past El Nifio events
Symbol Description of threat Level of Confidence
%{ Crop productivity i;] | High -
V well evidenced
Water availability 1 | Sediion —
Flooding S}{ some evidence
/ — possible
Drought v pathway to impact

Migration /displacement of people

Developing —
Infrastructure Phase of El Nifio up to and including the
peak (June — February).
Economy
Decaying —
Phase of El Nifio after the peak (March -
Health November of the fallowing year).
Food Security

BOo&Hwy~ OF e
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SECTION 3

Impact tables with November 2015 monthly
outlook

Below are Impact Tables by region. The information is split into (a) ‘Analysis of Past El Nifio
Events’ — based on past, observed El Nifio events over the last 35 years, and (b)
‘Observations and Outlook’ — based on current observations of this El Nifio event for past
seasons and seasonal forecast information for the next 6 months (month 1 from 4 models
and months 2-6 from 2 models). The ‘X’, marks future seasons where there is no forecast
information yet available.

3.1 Southern Africa

SON DIF 15/16 MaM MASE son

1A 2015
Country Variable Type . Dec15 | Jan-16 | Feb-16 b Jun-16 1A 2016 206, Risk Evidenced Impacts

Analysis of ) ™o ™o
Past El Nifio consistent ‘consistent| consistent ]m % £
Events signal signal | signal L S g

X X
Observations Reduced water

and Outlook availability, reduction in
: . crop yields. Increased
i P“":';‘;’f' ! ] risk of droughtrelated
o [ : humarnitarian disaster.
Events signal signal

no no no X X
consistent | consistent |
signal | signal signal

‘Analysis of 3 no no o
= P B T ) )

Events signal signal signal

Rainfall

and Outlook |

Observations
and Outlook

Increase water stress,
reduction in crop vields
(e£, Maize and
Soybean). Below normal
instances of Malaria

‘Analysis of
Past El Nifio
Events

Rainfall

Observations

consistent| consistent|
and Outlook

signal signal

‘Analysis of
Past El Nifio |c
Events

il T onE

Observations
and Outlook
“Analysis of
Past El Nifio |c

Events signal signal signal signal signal signal signal signal signal

[Drought, and crop failure]
leading to potential food|
shortages.

Rainfall

Observations

and Outlook g

signal signal
Analysisof | no o
Past El Nifio

Events signal | signal

[V«

Observations

and Outlook Drought affecting crap

) productivity.

“Analysis of ) o o o ™o
Past El Nifio i
Events signal | signal | signal | signal | signal

Rainfall

Observations
and Outlook

Analysisof | no
Past El Nifio
Events signal

[ieem

Observations

and Outiook Increase water stress,

crops vulnerable to
drought. Increase East
Coast Fever in cattle.

Zambia

“Analysis of no
Past El Nifio
Events signal

Rainfall

Observations
and Outlook

signal

‘Analysis of no

Past El Nifio
Events signal

VIR

Observations | "
and Outlook

Drought leads to
significantly reduced
Maize yield

signal

‘Analysis of no

Past El Nifio | consk
Events signal

Rainfall

Observations | "
and Outlook

signal | signal signal | signal | signal

B feading e, Walker 7k High ” Medium |
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3.2 West Africa

asos| oM DIF 15/16 mam 1A 206 son
Country Variable Type 2085 | per1s | Jan16 | Feb-1s | 2018 Jun-16 1a2016 | 2718 Risk Evidenced Impacts
Analysis of no no no no —=
Past El Nifio consistent consistent| i i ¥ Ll_n{\ {r,: dr/ 1@ m %
Events signal signal | signal | signal
Observations no N no X X Risk of drought and
and Outiook consistent| consistent| reduced crop
West Africa signal signal productivity. Drought-
Analysis of related migration
Past El Niiio leading to increased
Rainfall Events disease risk.
e = s ERE
and Outlook signal signal
Analysis of no no no no no no no —
Past El Nifio i consistent| consistent| consistent consistent] i ¥ @ m
Events signal signal signal signal signal signal signal
i E no N 5 5 E] no X X Drought results in
il thitiok consistent| consistent| reduced Maize yields.
Nigeria signal signal Drought-related
Analysis of no N no no no k3 no migration increases risk
Past El Nifio i consistent | consistent | consistent| i of spreading infectious
Rainfall Events signal signal signal signal signal disease.
; E] no E] N ] L no X X
Observations consistent, consistent]
and Outlook signal signal
Analysis of no no = S £ no no
Past El Nifio i consistent| i i
Events signal signal signal signal
. no N 5 5 X X
(;T(')‘uﬂll:: CGH_S'IS(EM consistent| significantly less rain in
i May-Jun major rains.
‘Analysis of S Reduced water
Past El Nifio availability and drought.
Rainfall Events -
Observations
and Outlook
Analysis of ]
Pﬁst‘gls:ilh consistent| consistent | consistent| ¥ mm]
Events signal signal | signal | signal | signal
. no no no no no X X
::E;m“z: consistent | consistent| consistent| consistent| consistent| Some risk of drought
Sierra Leone el sienal signal Sencd sendt Reduced Rice and Maize
Analysis of no no no no no no
, e - 5 crop yields.
Past El Nifio consistent, consistent| consistent|
Rainfall Events signal signal signal signal signal signal
B no no no X X
l:::(':l“:: consistent consistent] consistent
g‘ﬁ“:;ﬁli?'g ERomE, \‘!@!!ﬁ,ﬁ’" o Medium |
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3.3 East Africa

iisme] Som DIF 15/16 MAM JA2016 SON
2015 2016 2016
Country Variable Type Dec15 | lan16 | Feb-16 Jun-16| JA 2016 Risk I Evidenced Impacts
Analysis of no
Past El Nifio consistent|
= Events signal
P no X Risk of flooding causing
and Outiook consistent| damage to infrastructure]
: signal and displacement of
East Africa N H
Analysis of people. Increase risk of
Past El Nifio Rift Valley Fever, Malaria|
and Cholera.
Rainfall Events - -
Observations s
and Outlook
signal
>
Analysis of no no no
Past El Nifio consistent| i
Events signal | signal | signal
Observations N mn;snnent * % Risk of flooding causing
and Outlook signal displacement of people.
Ethiopia = e Increase incidence of Riff]
Analysis of b st Valley Fever, Malaria
P“E::I“:m caqsﬂ:m cnnslsu:m and Cholera.
si signal
Rainfall ~i =
. N no no X X
and Ou e mmm consistent| consistent|
signal signal
Analysis of no no SE SE no no no
Past El Nifio | consistent | c consistent] i i
- Events signal | signal signal | signal | signal
. no no no no X X
“':E;M'om consistent| consistent| consistent | consistent| Flooding affecting
— o signal signal infrastructure and acces
Analysis of no to basic relief for
Past El Nifio |consistent| wulnerable people.
Rainfall Events signal < .
- no no no
Observations consistent, ‘consistent| consistent|
and Outlook .
signal signal signal
Analysis of no no no no no
Past El Nifio | consistent| ‘consistent| consistent| i i
r Events i signal signal signal
Obscrvations e x X !
and Outlook consistent) Flooding affecting access|
. signal to food. Increase risk of
e “Analysts of I Rift Valley Fever, Malaria)
Past El Nifio i and diarthoea.
ignal
Rainfall Everts -
Observations mnﬂn:mnt
and Outlook
signal
e R R B o))
Past El Nifio | consistent| consistent | consistent | consistent| consistent| consistent| consistent |consistent] .o [
e Events signal signal signal signal signal signal signal signal
o no no no no no X X e -
Observations i L RN e LR Significant dlsplacerment
and Outlook signal of people following
Uganda e flooding and landslides.
" Ell Nis e Increase risk of Cholera
Eventsm :nqsule and highland Malaria.
Rainfall —
Observati " g X *
- consistent| consistent| consistent| consistent]
and Outlook -
signal
Analysis of no no
Past El Nifio |consistent
- Events signal
Observations B .
e g
Somalia = - :
Analysis of collapse and flooding.
Past El Nifio |consistent i Increase risk of RVF.
signal
Rainfall Events Enal - .
postion mn::lem mmr:Ern mrﬁingmm mn;:uent
and Outlook E 5 :
signal signal signal
Analysis of no no
Past El Nifio | consistent | consistent|
. Events signal signal
Observati o
o ‘consistent| consistent| consistent| Flooding and mudslides
and Outlook N S
— signal cause displacement of
Analysis of no no people and affects
Past El Nifio |consistent consistent | consistent| consistent access to food.
karall Events signal signal | signal | signal
Observations & ” i N
consistent | consistent | consistent
and Outiook 5 = =
signal signal signal
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Analysis of W no no no no
Past El Nifio consistent | consistent| consistent consistent}
Events signal signal signal signal
Te Flooding during el Nifio
. E no no no X X
Observations = = o peak_Warm
consistent consistent| -
and Outlook signal sgnal signal temperatures during
Tanzania - Mar-May lead to
Analysis of no no no LI
= & B g decreased crop
Past El Nifio consistent :
Events signal | signal | signal productivity. Increase
Rainfall = = e RVF risk.
et f:" n n:l nt r!umm ’!"m it ! g
i consistent consiste conss! consisten
signal signal signal signal
Analysis of no no no no no no
Past El Nifio |consistent consistent | consistent| consistent consistent| consistent|
= Events signal signal signal signal signal signal
no no na no no no no X X
vations . : n : Flooding destroys homes]
Py consistent | consistent | consistent | consistent| consistent consistent and schools and leads to
nda ook | Gonal | signal | signal | signal | signal | sinal | signal large numbers being
Analysis of no no no no displaced. Increased
Past El Nifio i consistent] i i incidents of highland
Events signal signal signal ignal Malaria.
Rainfall e = L
i no no no no no X X
Ot consistent | consistent | consistent consistent consistent|
and Outlook 5 3 Z B >
signal signal signal signal signal
BB Reading Eimn,  Walkerid Medium
nazors| SOM DIF 15/16 MAM AA 2016 SON
2015 2016 2016
Country Variable Type Dec15 | Jan-16 | Feb-16 Jun-16] JA 2016 Risk I Evidenced Impacts
Analysis of no no no no
Past El Nifio | consistent consistent| i i
Events signal signal signal signal
P i o = X X Flooding during
Observations R Pk e [P G PR developing phase.
and Outlook 2 = & Increased Rift Valley
B signal signal signal signal %
Central Afri e Fever risk. Reduced crop|
alysis no no Z
roductivity during hot
Past El Nifio consistent i PSRy Cue
e ; e temperatures in
Rainfall e enal decaying phase.
rati no no no no no no no X X
191 | consistent | consistent | consistent| consistent| consistent| consistent| consistent]
and Outlook t E £ 2t i
signal signal signal signal signal signal signal
Analysis of no 3 no no no
Past El Nifio | consistent consistent| i i
Events signal signal signal signal
. no no no no X X
. et consistent consistent| consistent | consistent|
Democratic and Outlook Z %
Republic of signal signal signal signal
Congo Analysis of SE no no no no no
Past El Nifio consistent | consistent | consistent| consistent| consistent
signal signal signal signal signal
Rainfall Events o = enal | e - : .
e consisten congiten] consiste consoten]
and Outlook 5 3 2 3
signal signal signal signal
o [ —
Bicing OF===  Walkerd) bigh || M |
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3.5 MENA — Middle East and North Africa

uazoss| SON DIF 15/16 MAM YA 2016 SON
N 2015 2016 2016 = B
Country Variable Type Dec15 | Jan-16 | Feb-16 Jun-16 JA 2016 Risk Evidenced Impacts
‘Analysis of no o ™o N
Past El Nifio consistent consistent| consistent
Events signal signal signal
rvations nn nn m nn nn nn X X Potential fuf-ﬂnodlng
and Outh consistent | consistent consistent ‘consistent| consistent| before el Nifio peak.
& signal signal signal signal Potential for drought
Analysis of no following peak, resulting|
Past El Nifio | consistent in reduced crop
signal roductivity.
Rainfall Events T — — P )
vations consistent | consistent | consistent it
and Outlook . . . .
signal signal signal signal
Analysis of no no no no no
Past El Nifio |consistent | consistent | consistent | consistent i
Events signal signal signal signal signal
. no no no
Observations | ictent consistent| consistent| consistent| consistent]
and Outlook : B : < :
Libya signal signal signal signal signal
Analysis of no no no no no N
Past El Nifio | consistent consistent | consistent| i consistent
signal signal signal signal signal
Rainfall Events e c enal | oo e
ris no no no no no no no X X
1905 | consistent | consistent | consistent | consistent it consistent| consistent|
and Outlook E s i = E i
signal signal signal signal signal signal
Analysis of no no no no no no
Past El Nifio | consistent| consistent | consistent | consistent i consistent consistenqmm]%
Events signal signal signal signal signal signal signal
5 no no no X X
Observations A ErmitiiE] G Agricultural land and
and Outlook & houses flooded during el
Eavpt signal signal signal Nii K Reduction i
Analysis of no N N E N DRSS e
= i Maize and Wheat crop
Past El Nifio | consistent| yields.
signal
Rainfall Events gnal
- no no no S X X
100 | consistent consistent ‘consistent,
and Outlook - i =
signal signal signal
Analysis of no no no S S no I
Past El Nifio | consistent| consistent ‘consistent, i b
Events signal signal signal signal
Observations L0, consten Ssent|corisent o
and Outlook - e il il Affected by reduced
Algeria e £ = = crop productivity and
Analysis of ES no no no no no no no drought.
Past El Nifio consistent | consistent| i ‘consistent| consistent| L i
signal signal signal signal signal signal ignal
—— Events e igna g i ign ign: sign:
i S no no no N no N X X
A consistent | consistent | consistent ‘consistent,
and Outlook - i &
signal | signal signal signal
‘Analysis of no no no no no no
Past El Nifio consistent | consistent | consistent i consistent| consistent
Events signal signal signal signal signal signal
- no no no no no no X X
Ch:E;mmm consistent, consistent | consistent| i consistent| consistent)| Flooding and high winds
S n ond Outlook | ) signal | signal | signal | signal | signal during el Nifio peak
Analysis of no destroys infrastructure
Past El Nifio | consistent| and disrupts power.
Rainfall Events signal . .
. no no no no no
fvations consistent consistent | consistent| it consistent
and Outlook . . N . N
signal signal signal signal signal
Analysis of E no no no no no no no no
Past El Nifio consistent | consistent | consistent i consistent| consistent| i i %
Events signal signal signal signal signal signal signal signal
rvntliuns cm::lem oum:(em m:nem i cnnslste’!o nt mn;sonent ! g
Ll signal signal signal signal signal Flash flooding
Jordan experienced before el
Nifio peak.
Rainfall
no no no no X X
consistent | consistent| i consistent|
signal signal signal
—— ==
no no no no =
Past El Nifio | consistent | consistent | consistent | consistent consistent| i L ﬁ
Events signal signal signal signal signal signal signal
. no no no no no no X X
d(;':lmm consistent consistent | consistent| i ‘consistent| consistent|
Palestinian and Outlook |~ ) signal | signal | signal | signal | signal
Territories Analysis of no
Past El Nifio | consistent
Events signal
Rainfall e
reati no no no no no no X X
1005 | onsistent consistent | consistent| i consistent| consistent|
and Outlook i 5 5 .
signal signal signal signal signal signal
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s i e comsten constn consen s o[BI
Past El Nifio consistent | consistent | consistent| consistent i consistent b
= Events signal signal signal signal signal signal
= no E no no no no X X
Observations | . ent consistent| consistent i consistent| Heavy rein caUSIE
and Outlook signal signl signl flooding prior to peak.
Syria —_— Drought following el
aly 2 = 'ju Nifio, reduced water
Past El Nifio I
B E availability.
Rainfall Events signal signal
no no no X X
Observations . ) 3 y
y consistent| consistent consistent|
and Ou signal signal signal signal signal
Analysis of no no no no no no
Past El Nifio consistent| consistent | consistent| consistent i consistent| i i
o Events signal | signal signal signal signal signal signal signal
. no no no no no x X
“‘T{’:"“" consistent consistent] consistent | consistent| consistent] Flooding destroyed
- and Outlook | o signal | signal infrastructure and
G Analysis of no NW NW NW causes displacement of
Past El Nifio |consistent people.
Events signal
Rainfall = — —
(ﬂl:ervmmm consistent consistent| consistent consistent|
and Outlack |~ o oy signal | signal | signal | signal
Analysis of no no no no no no no no
Past El Nifio |consistent consistent | consistent| consistent i consistent| i i
T Events signal signal signal signal signal signal signal signal
no no no na no X X
Observations | one consistent | consistent| consistent i Potential for flooding
and Outlook signal signal during developing phase|
i - of el Nifio causing
Analysis of no ¥
Past El Nifio |consistent lamage to crops,
o s o livestock and homes.
Rainfall e - . .
no no no no
Observations % : ,
consistent consistent consistent|
e signal signal signal signal
Univarsicyof oioret Comere o
B Reading EmER. Walker Y Medium
azos| SOM DIF 15/16 MaM NA 2016 SON
Country Variable Type 2015 Dec15 | Jan-16 | Feb-16 2016 Jun-16| JA 2016 2016 Risk Evidenced Impacts
Analysis of no no no
Past El Nifio consistent| i i Drought during
- Events signal signal signal developing phase,
PRI nn X X reduf:holT in water
consistent availability, crop
signal production, threat of
forest fires with health-
related risk. Flooding
Rainfall and \andslid:s following
peak with increased
Dengue Fever.
Univarsicyof "Mool Covereor ),
g Reading T wﬂ.l\l\(rc.].. e | Medium
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3.7 Southeast Asian Peninsular

— DIF 15/16 MAM A MG SON
. 2016 2016 - =

Country Variable Type Dec-15 | Jan-16 | Feb-16 Jun-16{ JA 2016 Risk Evidenced Impacts
Analysis of no no no no
Past El Nifio [consistent consistent | consistent| consistent|

Events signal signal signal signal
no X X
Observations o
Southeast and Outlook signal Increased risk of drought]
Asian > land forest fires. Reduced
Btk Analysisof | no 5 ’f° "" L OBpTEh
Past El Nifio |consistent | consistent
ignal | | ignal
Rainfall Events signal signal signal signal
rati no no no X X
i Consistent | consistent | consistent| consistent,
and Outlook & E &
signal signal signal
Analysis of E no no no HW no no no il [ ~ ] m
Past El Nifio CONSiSTent | Consistent| consistent| consistent i i ILML_'
Events signal signal signal signal signal signal
no no NW no K no X X
Observations ¢ . A B Flooding resulting in
consistent consistent consistent
and Outlook |7 i s o displacement of people.
China - Reduction in Maize crop
Analysis of no N N i
E M . productivity. Increase
- m"_‘ A risk of dysentery in east.
5 Events signal
Rainfall
= no E no N no X X
Observations | et consistent i
and Outlook § g %
signal signal signal
‘Analysis of )
Past El Nifio [consistent
Events signal
no no no X X
I consistent | consistent it
and Outlook signal Increase incidences of

Vietnam - forest fire and smoke-
Analysisof | _ N no related deaths.
Past El Nifio |consistent | consistent

ignal ignal
Rainfall L =
Sousmsiora conssen condtent cosstet
and Outlook 3 s :
signal signal signal
Analysis of no no no no no no
Past El Nifio |consistent | consistent | consistent | consistent| consistent| consistent i LM\
Events signal signal signal signal signal signal
B no no no
reations | sistent | consistent | consistent | consistent Affected by '“"defih!_
and Outlook " £ 4 drought and reduction inf

Myanmar signal signal signal * ;

{Burma) = Maize and Rice crops.
Analysis (:f nn 3 m m Increase risk of Cholera
pg::]":m con nn;m consistent m“-mlim mn_astelm i ialeas.

si signal si
Rainfall = i‘ =
Observations ) i
istent| consistent
and Outlook | 2
signal signal
of [re—r——
Biniy Ofssmt Walkerd e
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3.8 Southern Asia

1A 2015 Son m i e s
Country Variable Type 2055 | pecas | san16 | Febas | 2010 Jun-16| 1a2016 | 216 Risk Evidenced Impacts
Analysis of no no no no no no -
Past El Nifio consistent | consistent| consistent| consistent i Em% Developing
Events signal | signal | signal | signal | signal signal Below normal mansoon
- - = X x rainfall, drought risk and
Observations et e [EduCE-d (mp_
. and Outiook signal signal productivity during
Analysis of no no no no devd}:pmg phast?.
Past El Nifio consistent| consistent| consistent| | Perarmie Potential for flanding
" Events signal signal | signal | signal . Tollomsng peak with
Rainfall o o - o - - X ¥ increased Cholera and
Observations : 3 i i i Malaria risk.
consistent | consistent| consistent| consistent| consistent|
and Outlook signal signal signal signal signal signal
Analysis of N S no no no no
Past El Nifio consistent | consistent| consistent| consistent,
Events signal signal signal signal
i 5 = 5 5 i X Slow onset of monsoon
Observations i - in deve!upmg phase,
and Outlook signal signal drought risk and reduced
Iindia Anatyeis of T o = = = Soybean crops.
Past El Nifio consistent| S
. ks signal signal ii\rallamllty.and reduced
Rainfall = o o o o o . X rice crop failure in south |
::egum“::r consistent | consistent| consistent| consistent| consistent|
signal signal signal signal signal
Analysis of no no no no no no no
Past El Nifio consistent | consistent| consistent| consistent| consistent| i i
Events signal signal signal signal signal signal signal
. no no no no no X X
::e;nt“::r B i mmem mmm consistent Affected by drought in
o signal signal signal signal signal North. Increased risk of
Analysis of N no NE Malaria epidemics after
Past El Nifio consistent el Nifio peak.
S Events signal
" no no no no no no no X X
Mo consistent| consistent| consistent| consistent| consistent]
andOutlook | o | signal | signal | signal | signal | signal | signal
‘Analysis of no no no no no
Past El Nifio consistent| consistent] i
Events signal signal signal signal signal
. no. no no no no X X
Observations consistent | consistent| consistent consistent Drought risk in
and Outlook signal signal signal signal signal developing phase.
‘Analysis of no o o o "o o Increase Cholera risk
Past El Nifio consistent | consistent | consistent consistent| consistent after peak.
Rainfall Events signal signal signal signal signal signal
- no no no no no no no X X
::e:lnt“::r consistent | consistent| consistent| consistent| consistent|
signal signal signal signal signal signal signal
Analysis of no no no no no no no
Past El Nifio | consistent| consistent | consistent| consistent| consistent| consistent| i @
Events signal signal signal signal signal signal signal
5 no no no nao X X
::E:um“::r consistent | consistent| consistent| consistent]
o signal | signal | signal signal
Analysis of no no no no no no no
Past El Nifio consistent | consistent| consistent| consistent| consistent| i
e Events signal signal | signal | signal | signal | signal | signal
3 no no no no no no no X X
Dbechtn: consistent| consistent| consistent| consistent| consistent|
andOutlook | o | gnal | signal | signal | signal | signal | signal
B i ik, Walker ) tiigh || Medium
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3.9 Caribbean

uazoss| M DIF 15/16 Mam 1A 2m6 son
Country Variable Type 2085 | pecas | san16 | Febas | 2018 Jun-16| 1az2006 | %€ Risk Evidenced Impacts
Analysis of no B no  raaral = 3
Past El Nifio |consistent i '“ﬂ [ ED % Developing
Events signal ignal
Te :a s S‘f: Risk of drought and
Observations iaten reduced water
and Outlook signal availability during
Caribbean Freerreps oy o developing phase.
Pas:';s;_ i e Decaying Potential for flooding
MMS"’ s s“'sr:‘ following peak. Increase
Rainfall e € . Z tisk of Dengue Fever.
Observations
and Outlook
Analysis of no no no m -
Past El Nifio |consistent i i ¥ it
Events signal signal signal
Observations cunsn:tem L -1 Increased drought risk
and Outlook during developing phase.
Guyana = Reduction in Maize and
Analysis of s Rice crops. Potential
Pt F1 S50y 2 increase in Malaria.
Rainfall Events signal
X X
Observations
and Outlook
Unbvarsityaf pr—— ~,
B Reading Mo, Walkerid Medium
uazss| 50N DIF 15/16 MAM JIA 2016 SON
Country Variable Type 2015 Dec-15 | Jan-16 | Feb-16 2016 Jun-16| JA 2016 2016 Risk Evidenced Impacts
Analysis of no no no no no no
Past El Nific |consistent | consistent i consistent| i i
o Events signal signal signal signal signal signal
. no no no no no X X Increase hurricane
Observations consistent consistent| consistent i consistent| activity (north of the
northern and Outlook , B &
subtropical signal signal signal signal signal normal development
Atlantic Analysis of no no region in Caribbean).
Past El Nifio |consistent i Potential increase
Rainfall Events signal signal Dengue Fever.
P no no no no X X
ions £ 2 5
consistent istent istent
PP e b Lt
signal signal signal signal
Analysis of 5] = 5 no no no no
Past El Nifio i ‘consistent| i i -
Events signal | signal | signal | signal L ﬁ
= no no no no no no x X "
Obecrvations consistent| consistent | consistent| consistent i consistent] Pute-nlml 'ﬂ_' i
and Outlook & A i ¥ flooding during peak._
southern signal signal signal signal signal signal i 12l for la
South Atiantid Analysiof | no S N N N ) DTt T aTHC
7, ¥ % temperature departures|
Past El Nifio |consistent R i
Rainfall Events signal signal )
: no no no X X
::e;“'""‘ cansistent| consistent consistent
signal signal signal
Universityof [r—p—"— ~,
Biicsding QE=mes  Walker
uaooss| 59N DIF 15/16 MAM name soN
Country Variable Type 2085 | pects | Jani6 | Febas | 2716 un16 12016 | 206 Risk. Evidenced Impacts
Analysis of no no no no no no "
Past El Nifio i consistent | consistent| cons i 1
- Events signal signal signal signal signal signal
_ no no no X X
m”: c""u"'“‘"“ i consistent| consistent]
Southern o signal signal signal
Europe Analysis of no no no no no
Past El Nifio consistent | consistent| consistent| consistent consistent]
Z Events signal signal signal signal signal
sl no no no no X X
i consistent consistent| consistent|
signal signal signal signal

University of

Reading

=

| Medium
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3.12 Indian Ocean

nazoss| SOM DIF 15/16 mam MAZe0 SON
Country Variable Type 2015 1 pec1s | tan16 | Febas | 2018 jun-16 1a2ms| 2018 Risk Evidenced Impacts
Analysis of no no no no no no no no no -
Past El Nifio | consistent| consistent ‘consistent| consistent| consistent| consistent| i i ‘ ﬁ* %
- Events signal signal signal signal signal signal signal signal signal
Guaetirs S . 0 N
Central Indian) o O signal e
‘Ocean Analysis of no no no no
Past El Nifio |consistent| consistent| consistent| consistent}
kst Events signal signal | signal | signal signal
Observations [ ™ = *
and Outlook mﬂ_i . 5
signal signal
prs [rre—— N,
B Reading ot Vallerld tigh || Medium
azoss| SOM DIF 15/16 MaM i SON
Country Variable Type 2015 Dec-15 | lan-16 | Feb-16 2019 Jun-16 JA 2016 E Risk Evidenced Impacts
Analysis of no no
Past Fl Nifio consistent| i
- Events signal signal
Oh " X X
i cl'vuntﬂlom Increase risk of flooding
Central . during the peak for
Analysis of no no no no no Islands in the South
Past El Nifio | consistent| consistent| consistent| i Pacific Convergence.
" Events signal signal signal | signal | signal
Rainfall
. X X
Observations
and Qutlook
o [
B osding Bl Walkerqd wigh || wegium |
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Annex 1 Forecast Maps

Figure Al.1 Forecast percentile maps for the Temperature. Blue colours show areas likely to be
colder than normal, red colours show areas likely to be warmer (see explanation in section 2.1-2.2).
These maps are based on forecasts from December 2015 and are compared to the observations for
the period from January 1% to the end of the forecast (see section A2.1 for exact details for each
model).

January 2016
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Figure Al.2 Forecast percentile maps for Rainfall. Blue colours show areas likely to be wetter than
normal, brown colours show areas likely to be drier (see explanation in section 2.1-2.2). These maps
are based on forecasts from December 2015 and are compared to the observations for the period
from January 15t 2015 to the end of the forecast (see section A2.1 for exact details for each model).

January 2016
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Figure A1.3 Forecast percentile maps for Soil Moisture. Blue colours show areas likely to be wetter
than normal, brown colours show areas likely to be drier (see explanation in section 2.1-2.2). These
maps are based on forecasts from December 2015 and are compared to the observations for the
period from January 15t 2015 to the end of the forecast (see section A2.1 for exact details for each
model).

January 2016
(b) ECMWF: Soil Moisture
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Figure Al.4: As Figures A1.1-Al1.3, but forecast percentile maps for Temperature, Rainfall and Soil

Moisture from NCEP and UKMO for February 2016 (month 2 of the extended-range forecast).
February 2016
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Figure A1.5: As Figures A1.1-Al.3, but forecast percentile maps for Temperature, Rainfall and Soll

Moisture from NCEP and UKMO for March —May 2016 (months 3-5 of the extended-range forecast).

MAM 2016
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Figure A1.6: As Figures A1.1-A1.3, but forecast percentile maps for Temperature, Rainfall and Soil
Moisture from NCEP and UKMO for June 2016 (month 6 of the extended-range forecast).

June 2016
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Annex 2 Detailed Technical Methodology

A2.1 Data

The current tables are based on forecasts made in December 2015. The length and
frequency of the forecast data available, as well as the climatological period available to
calculate the anomalies from, differ between centres. These differences are summarised
below, spilt by those models from which only the monthly forecast data is available (BoM
and ECMWEF) and those which have an extended-range forecast available for the next 6
months (NCEP, UKMO).

Monthly forecast data:

BoM forecasts are updated twice per week and run for 60 days. The forecasts are
bias-corrected using hindcasts for 13" December with 33 ensemble members for the
period from 1981-2013.

Current forecast start date: 13" December 2015 with 33 ensemble members.

ECMWEF forecasts are updated twice per week and run for 46-days. The forecasts
are bias-corrected using hindcasts for 10" December with 11 ensemble members for
the period from 1995-2014.

Current forecast start date: 10" December 2015 with 51 ensemble members.

MetFrance no forecasts were available through the S2S archive this month.
Extended-range seasonal forecast data:

NCEP : The hindcast period available, from which the forecast anomalies are
calculated, is 1982-2010. For the hindcast, there is one start date (27" December),
with 4 ensemble members per day.

Current forecast period is 29" December 2015 — 3 January 2016 with 7 ensemble
members per day for 6 days (total 42 ensemble members).

UKMO: The hindcast period, from which the forecast anomalies are calculated, is
1996-2009. For the hindcast, there are five start dates (9™, 17™, 25" December 2015
and 1%, 9" January 2016), with 2 ensemble members per start date.

Current forecast period is 12" — 21 December 2015 with 2 ensemble members per
day for 10 days (total 20 ensemble members).

Observational data for past seasons:

Observational data was used to analyse what has been observed over the two
previous seasons (JJA 2015 and SON 2015). For Rainfall monthly data from the
Global Precipitation Climatology Project (GPCP), Climate Prediction Centre Merged
Analysis of Precipitation (CMAP) and Global Historical Climatology Network (GHCN)
was used. For Temperature monthly data from GHCN and the Hadley Centre of the
UK Met Office Climate Research Unit (HadCRUT) was used. These were compared
with Rainfall, Temperature and Soil Moisture from the NCEP/NCAR Reanalysis.

A2.2 Methodology
To produce the forecast outlook information in the impact table the forecast anomaly,

defined as the difference from that model's own climatological value at that location for the
hindcast period available (see section A2.1 for details for each model), is compared to the
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distribution of observed anomalies for the same period as the forecast*. To make this
comparison at each longitude and latitude between observations and the models, each data
were interpolated onto a common 2.5 x 2.5 degree grid using a bilinear interpolation method.

This is a method of understanding where the forecast anomalies fall compared with the
observed distribution of anomalies. This method is described schematically in the main
report in Figure 2.1 with a worked example.

Forecast Period covered: The most up-to-date forecasts available have been used to make
the final tables and maps. Only forecast information from 1% January 2016 onwards is shown
on the monthly outlook maps. For example, for BoM forecasts - with a start date of 13"
December - only information from January 1% onwards is used to create the forecast map
shown in A1.1-A1.3.

4 Note, this is a slightly different period in observations depending on the model.
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