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SECTION 1

Introduction

During the summer and autumn of 2015, El Nifio conditions in the east and central Pacific
strengthened, disrupting weather patterns throughout the tropics and into the mid-latitudes.
For example, rainfall during the summer’s Indian monsoon was approximately 15% below
normal. The continued strong EI 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 DJ 2015/2016, a detailed monthly outlook from 5 modeling centres for Feb
2016 and then longer-term seasonal forecast information from 2 modeling centres for the
future seasons of MAM 2016 and JJ 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 Aug-Nov 2016, seasons which include these months are marked by ‘X’.

Summary Table of Observations and Outlook Information

1IA SON DJF 15/16 JJA 2016
2015 2015 MAM 2016 SON 2016
DJ-15/16 | Feb-16 JJ-2016 | Aug-16
Outlook
Observations X- No information yet
5 Models 2 Models

1.1 Update of current event

Strong El Nifio conditions continue to be present in the east and central Pacific. However,
the peak of this event has already occurred in November and December 2015 with
conditions starting to weaken in January 2016. Most models predict that El Nifio conditions
will continue (although weaker) during January-March 2016 and further weaken transitioning
to ENSO-neutral conditions during late spring or early summer (CPC/IRI consensus forecast;
A2.2). There is potential after that to transition into La Nifia conditions, which are
characterised by cooler than normal tropical Pacific sea surface temperatures. Such a
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transition from strong EI Nifio conditions to La Nifia conditions has been observed in nearly
90% of past El Nifio events between 1950 and 2011.

Broadly speaking, global climate impacts of La Nifia, especially in the tropics, tend to be
opposite to those of El Nifio. A full report on the historical impacts of past La Nifia events will
be available soon.

1.2 Forecast Model Data

The data used to produce the monthly outlook comes from 5 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), Météo-France (MetFrance)
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 January 2016. 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 (5 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.

T
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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 DJ 2015/2016),
what is forecast to occur for the next Monthly Outlook, in this case February 2016, and the
extended-range forecast over the following five months (MAM 2016 and JJ 2016). The
current season (DJF 2015/16) is broken down into the observations (DJ 2015/2016) and the
monthly outlook (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 (Aug-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, soil
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
Distribution

Forecast
Value

Min 1oh  25th MM 95 90} Max
—mm I —

Temperature

. Very Ukely Likely Likely i Very Likely

Temperature Extremely Cold No Extremely 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 DJ 2015/20186, this is information
from observations (see section A2.1 for details of the data used). The monthly outlook, in
this case February 2016, is the forecast from 5 models (BoM, ECMWF, MetFrance, NCEP,
UKMO). The following five months of outlook, MAM 2016 and JJ 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
below. For example, dark blue colours for temperature — corresponding to “Very Likely

1 Rainfall in the Impact Tables refers to analysis of both Rainfall and Soil Moisture.
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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_mstent 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).

It should be noted that the impacts are not updated with the seasonal forecast data but are
the impacts of past El Nifio events.

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

2 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
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SECTION 3

Impact Tables with February 2016 Monthly
Outlook

Below are Impact Tables by region. The information is split into (a) ‘Analysis of Past EIl 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 5 models

and months 2-6 from 2 models). The ‘X', marks future seasons where there is no forecast
information yet available.
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3.1 Southern Africa

Likse] N DIF 15/16 mam DA26 SON
Country Variable Type 205 | 012016 | Feb1s | 2% |n201s Aug-16 206 Risk Evidenced Impacts
Analysis of no no no
Past El Nifio consistent consi: i
Events signal signal signal
no X X
Observations Gt Reduced water
and Outlook signal availability, reduction in
% = crop yields. Increased
Africa :::&;s; of r_m e risk of drought-related
E\lenism ianal siemal humanitarian disaster.
Rainfall - L
. no no no X X
Observations | . I |
and Outlook | - Gy | signal signal
Analysis of no no
Past El Nifio i consi
e Events signal signal
Observations X X Increase water stress,
and Outlook reduction in crop yields
South Africa = {e.g., Maize and
Analysis ?f r!o Soybean). Below normal
Past El Nifio mme instances of Malaria.
P Events signal
X X
Observations
and Outlook
Analysisof | no N S I -
il M B oRe]
” Events signal
N X X
Observations
and Outlook Drought, and crop failure]
bi leading to potential food
Analysis of no no no = Irgsl'?o‘:tages &
Past El Nifio |consi C c o C i i )
P Events signal signal signal signal
X X
Observations I nn ) nn
and Outlook :
signal
Analysis of no no no
Past El Nifio |c C i i i
. Events signal signal signal signal signal
X X
Observations p nn
N and Ou signal Drought affecting crop
Analysis of no no no no no no no productivity.
Past El Nifo | consistent | c i Consi i [ i i i i
i Events signal signal signal signal signal signal signal
Observations no 5 nn nn % X
e con o C
signal
Analysis of no no
Past El Nifio |consi consi
i Events signal signal
E
Observations
1ool L: Increase water stress,
Zambia ol Chi signal crops vulnerable to
Analysis of no E E E no no no E drought. Increase East
Past El Nifio |consi consi: consi i Coast Fever in cattle.
- Events signal signal signal signal
S W I3 X
Observations : no . no i nn
and Outlook 2
signal
Analysis of no no no
Past El Nifio |consi ! 3 : L““ n £
- Events signal signal signal
X X
Observations e r:“ i
and Outlook signal Drought leads to
Zimbak - significantly reduced
Analysis ?{ no r!o Maize yield.
Past El Nifio |c [ consistent}
P Events signal signal
Observations no nn X X
and Outlook | f :
signal signal
gh rsity of @ws—.— Wﬂll@r ,:?: High ” Medium |
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3.2 West Africa

uazas| SN DIF15/16 | Mam A ame SON
Country Variable Type 2055 | 52016 | Feb-1s | 29® 12016 Aug-16 2016 Risk Evidenced Impacts
Analysis of no no no no
Past El Nifio i consi i i
Events signal signal signal signal
bservations no N 5 no X X Risk of drought and
and Outlook i const reduced crop
— signal signal productivity. Drought-
Analysis of related migration
Past El Nifio leading to increased
T Events disease risk.
Observations i = 3 8 X X
and Outlook 3
signal
Analysis of no no no no no no Alr —=
pase et i cons - comstn consenconsren £ [QD 2. TO] 8 (1)
Events signal signal signal signal signal signal
bservations E no N S no no X X Drought results in
and Outioch i i Consi: reduced Maize yields.
Niceria signal signal signal Drought-related
et Analysis of no H no no no migration increases risk
Past El Nifio |const i i of spreading infectious
. Events signal signal signal signal disease.
el 5 no 5 o 5 5 X X
ons 2 *
and Outlook i
signal
Analysis of no no 5 no no
Past El Nifio |c i i m
o Events signal signal signal signal
" 7 no N X X
and Outl Dnsl i [ Significantly less rain in
Ghana May-lun major rains.
Analysis of S Reduced water
Past El Nifio availability and drought.
g Events
3 5
Observations
and Outlook
Analysis of
Past El Nifio
= Events signal signal signal signal signal
s no no no X X
Observati s p—
] and Outlook signal signal signal Some nslf of droughi.'_
Sierra Leone = Reduced Rice and Maize
Analysis of no no no no no no crop yields.
Past El Nifio |const i i consi i i
oo i Events signal signal signal signal signal signal
Observations i m e X X
st Okiticok: signal | signal signal
Unkuersity of Hastineal Cartrs for
g" 's"qt, @ws—— ‘,‘f“,‘!@?‘,‘ ? | High || Medium
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3.3 East Africa

[P DIF 15/16 MAM it son
Country Variable Type 2015 | py0ts | eebs 2016 | Aug-16 2016 Risk | Evidenced Impacts
Risk of flooding causing.
damage to infrastructure]
2 and displacement of
Enst Atrica people. Increase risk of
Rift Valley Fever, Malaria|
Reinfall and Cholera.
X
no
signal
% Risk of flooding causing
displacement of people.
i Increase incidence of Rify
Valley Fever, Malaria
and Cholera.
Rainfall x
no s Py :_]
consent] U IO
Events signal signal signal signal signal
. no X X
Tl e, i Flooding affecting
and Outlock - .
South Sudan signal infrastructure and accesy]
Analysis of no no to basic relief for
Past El Nifio |c cons wvulnerable people.
Rainfall Events signal signal - -
Observations B no ; no 7 gy m m
and Outlook siznal R signal enal enal
Analysis of no no no no no no no no
Past El Nifio |c consi [ i i i i const:
Events signal signal signal signal signal signal signal signal
Obscrvations | " E - - X x Flooding affecti
and Outlook " . " looding affecting access
e signal signal signal to food. Increase risk of
B Analysis of no no no Rift Valley Fever, Malaria|
Past El Nifio |consistent consistent consistent] and diarrhoea.
ignal ignal ignal
Rainfall Events ﬂ&a signal = . ﬂﬁ:
Observations r:ent no
and Outlock ouns &
signal signal
Analysis of no no no no no
Past El Nifio |c consi i i
Events signal signal signal signal signal
Observations m nn significant displacement
of people following
Uganda flooding and landslides.
Increase risk of Cholera
and highland Malaria.
Rainfall
Continuous heavy rains.
- causing river bank
collapse and flooding.
Increase risk of RVF.
Rainfall
Flooding and mudslides
cause displacement of
Sudan people and affects
access to food.
Rainfall
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Analysis of NW no
Past El Nifio i L
Events signal
Ti E Flooding during el Nifio
Dbservations . peak. Warm
and Outlook temperatures during
= Mar-May lead to
Analysis ‘j’ decreased crop
Past El Nifio i
productivity. Increase
Events :
fall E RVF risk.
Observations o e '
[
and Outlook | ol | signal
Analysis of no no
Past El Nifio |consi i L
T Events signal signal signal signal signal signal
= i no ru) nn no nn X X Flooding destroys homes]
i tock |° C and schools and leads to
oo signal signal signal signal signal large numkbers being
Analysis of no no no no displaced. Increased
Past El Nifio i consi i consi: incidents of highland
o Events signal signal signal signal Malaria.
X X
Dbservations 2 i e i 2 m m
mod Oullock | * ool | sl | sl | e | sena
gwl\umll_quf @m, for wmker .:‘ | High ” Medium |
uazors| SOM DIF 15/16 Mam 1A 2016 soN
Country Variable Type 2015 1 512016 | kebas | 2028 [n2016 Aug-16 2 Risk I Evidenced Impacts
Analysis of no no no no
Past El Nifio i consi i i =
Ti A meril Tens Sewd Flocding during
X X
Observations no r!n . r!n developing phase.
and Outlook it signal signal Increased Rift Valley
Central Afri = Fever risk. Reduced cropl
nndqpsls?f no o productivity during hot
Past El Nifio :
5 temperatures in
. Feents signal signal decaying phase.
3 no no no no no X X
Clazenmbnns P % : . i
mnd Oulllock | | e | st signal | signal
Analysis of no £ no no no - =
PastEl Nifio | cons: const ; ; £
- Events signal signal signal signal
X X
Observations = = LB
DEml?l‘:l:ﬂtll{l and Outlook signal signal signal
Congun Analysis of SE no no no no
El Nifs E 5 - 5
P Events signal signal signal signal
Observations N no m r!n r!n % %
T
s signal signal signal signal
gwws.‘.wg iatiors) Cartrn or w?“ﬁ?":‘ | High ” Medium
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3.5 MENA — Middle East and North Africa

uazois| SON DIF 15/16 MAM 1A 2016 SON
. 2015 2016 2016 i z
Country Variable Type DJ 2016 | Feb-16 112016 | Aug-16 Risk Evidenced Impacts
Analysis of no no
Past El Nifio const consistent]
Events signal signal
bservations no no no no X X Potential for flooding
and Ou consi Consi i before el Nifio peak.
M signal signal signal signal Potential for drought
Analysis of no following peak, resulting]
Past El Nifio |consistent in reduced crop
signal roductivity.
Rainfall e :a no no no X X ! N
Observations . . )
and Outlook | o o .
signal signal signal signal
Analysis of no no no no no EI = 'n‘
Past El Nifio |c [: [: K consisten L
Events signal signal signal signal i
no S no E]
Xratiang consistent i
= ] Cny signal signal
Analysis of no no no no H
Past El Nifio |c C i consi
Rainfall Events signal signal signal signal
5 no o no no no no X X
Oh:ervmmm s - . A —— 3
and Ou signal signal signal signal signal
Analysis of no no no no no
Past El Nifio | consi consi C i cons
Events signal signal signal signal signal
no
Observations _—— Agricultural land and
and Outlook signal signal houses flooded during el
Nifi k. Reduction i
fet Analysisof | mo N E E N MR e
L 5 Maize and Wheat crop
Past El Nifio |consistent yields.
agnal
Rainfall Events signal
Observati no no no no no X X
ions : f . “
and Outlook | o 2 T
signal signal signal signal signal
Analysis of no no no 5 5 no
Past El Nifio | consi onst ‘consi: consistent]
Events signal signal signal signal
Observations ne no & X x
and outiook |7 [ Affected by reduced
Algeria - o s crop productivity and
Analysis of W E no no no no no no drought
Past El Nifio C i cons i consi i i
Rainfall Events signal signal signal signal signal signal
S no no no no no X X
Observations - i
[ C «
aa Outionk signal | signal | signal | signal | signal
Analysis of no no no no no 2 ] %
Past El Nifio consistent| istent| consi consistent I lE
Events signal signal signal signal signal
" no no o no no X X
and ;n:mml consi C i consi i Flooding and high winds
Lebanon signal signal signal signal signal during el Nifio peak
Analysis of no destroys infrastructure
Past El Nifio |consistent and disrupts power.
Rainfall Events signal
B no no no no no X X
Observations . ) )
and Outlook | o ) .
signal signal signal signal signal
Analysis of E no no no no no no no
Past El Nifio consi C i ‘consi i consi conslsnenta %
Events signal signal signal signal signal signal signal
bservations no no no no no X X
and Outlook | S F e Flash flooding
Jordan efial el ol el sunal experienced before el
Siriubysss ot gt Nifio peak.
Past El Nifio |consistent peak.
ignal
Rainfall Events signal
bservations no no no no X X
C i C i
nmil (ul signal signal signal signal
Analysis of no no no no no no =
Past El Nifio | consi consi c i consi consistent] L 'ﬁ'
Events signal signal signal signal signal signal
. no no no no no X X
Observations — . . —
Lo and Outlook - ) ) .
F signal signal signal signal signal
Territories Analysis of no
Past El Nifio | consistent
Rail Events signal
. no no no no X X
Observations e - -
and Outlook 3 5 z
signal signal signal signal
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Analysis of ] no no no no no s E
Past El Nifio istent| consistent| consistent| const consenfll |
e Events signal signal signal signal signal
2 no no no no X X 2 .
Ok : % : : Heavy rain causing
B 3 & flooding prior to peak.
1] I
Syria T Ll ik — Drought following el
5 T Nifio, reduced water
. sienal signal availability.
no no X X
signal signal
Analysis of no no no no no no no
Past El Nifio i consi cons consi i consi i
- Events signal signal signal signal signal signal signal
ek . no no no no x X
P! ook i cons consi: i Flooding destroyed
- signal signal signal signal infrastructure and
= Analysis of no NW NW no 5 causes displacement of
Past El Nifio |consi consistent people.
o Events signal signal
Observations E m i : m r!u % X
o signal signal signal
Analysis of no no no no no no no
Past El Nifio |cons: consi consi « consi
= Events signal signal signal signal signal signal signal
= X X
Ok i B m . no . m r!n Potential for flooding
and Outlook N N N X during developing phase
signal signal 1] 1
fghani: o = ke i of el Nifio causing
And[y:;_ m damage to crops,
fpasl = z livestock and homes.
- Events signal
Observtions [ _ ™ NICEE-AENE
t C C
e signal signal signal signal
varslty of [ —
Brosing Obmoem  Walkeriy pigh || medum
uazors] soM DIF 15/16 MAM it SoN
Country Variable Type 2015 1 p12016 | reb1s | 2™ |uzoe | mugis | 2°%€ Risk Evidenced Impacts
Analysis of no no no
Past El Nifio cons consk consk Drought during
= developing phase,
reduction in water
availability, crop
2 production, threat of
% Decaying forest firE§ with health-
5 related risk. Flocding
= and landslides following
Rainfall peak with increased
Dengue Fever.
B Unhvarsityof 5 )
gn “.."'U @m w‘ﬂr!lﬁe‘{"é | High ” Medium |
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3.7 Southeast Asian Peninsular

1A 2015

Variable

2015
Type

DIJF 15/16

1A 2016

DJ 2016

Feb-16

Southeast
Asian
Peninsular

Analysis of no
Past El Nifio i

no

no

Events signal

signal

signal

Observations
and Outlook

Analysis of no no
Past El Nifio i

Events signal signal

Observations

no
consistent
signal

and Outlook £
signal

signal

signal

2016

1] 2016

Aug-16

Evidenced Impacts

no

signal

signal

Increased risk of drought]
and forest fires. Reduced
crop productivity.

Analysisof | SE o
Past El Nifio cons

no

reErEeo

Events signal

signal

signal

signal

signal

Observations .
and Outlook

signal

Analysis of no
Past El Nifio |consistent
Events signal

Observations
and Outlook

signal

Analysis of
Past El Nifio |c
Events

Observations i

and Outlook

Analysis of
Past El Nifio |c

Events

Observations
and Outlook

Flooding resulting in
displacement of people.
Reduction in Maize crop

productivity. Increase
risk of dysentery in east.

Increase indidences of
forest fire and smoke-
related deaths.

Myanmar
{Burma)

‘Analysis of
Past El Nifio |c

Events

Observations

and Outlook

Analysis of
Past El Nifio | consi C

Events signal signal

signal

signal

signal

signal

Observations :

and Outlook

signal

Affected by moderate
[drought and reduction inf
Maize and Rice crops.
Increase risk of Cholera
and Malaria.
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3.8 Southern Asia

uaz0s| SON DIF 15/16 Mam B2 SON
Country Variable Type 2015 DI 2016 | Feb-16 2016 112016 | Aug-16 2016 Risk Evidenced Impacts
Analysis of no no no no no -
Past El Nifio i i consi consi consistent] - % Developing
Events signal | signal | signal | signal signal Beknatysoitmal rmiorsoan
Temp - % X rainfall, drought risk and
Observations consi reduced crop
and Outlook R productivity during
Jsouthern A e developing phase.
Ana‘lyﬂn:f no r!n r!n I!n Potential for flooding
Past El Nifio L L - _
Events ignal signal signal signal following peak with
infall e E L e increased Cholera and
Observations no no nn r!n r!n X . Malaria risk.
- signal signal signal signal signal
Analysis of N 4 no no no
Past El Nifio i cons consi:
Events signal signal signal
Temp 5 Slow onset of monsoon
Dbservations in developing phase,
and Outlock drought risk and reduced|
India = Soybean crops.
m‘:f N no r!n Increased water
Past El Nifio T
mnal sianal availability and reduced
infall W e rice crop failure in south|
Ot i nD nD r!n r!n X
= ; con: con: con:
signal signal signal signal
Analysis of no o no no no no
Past El Nifio i cons consi: consi: i i
T Events signal signal signal signal signal signal
o = no no no no X X
adouad I i i i consit Affected by drought in
Pkt signal signal signal signal Morth. Increased risk of
Analysis of N no NE Malaria epidemics after
Past El Nifio consistent el Nifio peak.
R Events signal
X X
PR I R O T
il signal signal signal signal signal signal
Analysis of no no no no no
Past El Nifio |consi i consit consi i
- Events signal signal signal signal signal
i I3 X
b C m m Lt m [: '!” Drought risk in
L i Ctinck signal signal signal signal developing phase.
Analysis of no no o no no Increase Cholera risk
Past El Nifio |consi i consi consi: i after peak.
e Events signal signal signal signal signal
r— e ¥ |3
ant signal signal signal signal signal
Analysis of no no no no no no @
Past El Nifio |consi i consi consi: consi: i
= Events signal signal signal signal signal signal
T " 2 no no X X
and signal I signal
Nepal = L
Analysis of no no no no no no
Past El Nifio |cons: i cons consi: consi: i
P Events signal signal signal signal signal signal
X X
Chcertions| = | w | w | w | ] =
and signal signal signal signal signal signal

O=—=

Ny
Walkeri2

| High | Medium
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3.9 Caribbean

uazos| 5OM DIF 15/16 Mam 1A 2016 SON
Country Variable Type 205 DJ 2016 | Feb-16 2015 2016 Aug-16 016 Risk Evidenced Impacts
Analysis of no E no (A
Past El Nifio |c mnsisneml E‘fﬂ {9 [TD
Events signal signal
Temp = - = Risk of drought and
Observations consistent reduced water
and Outiook sinal availability during
Caribk e r — developing phase.
hysis of : : Potential for flooding
Past El Nifio |c consistent 2
sinal : following peak. Increase
infall it B € X o risk of Dengue Fever.
Observations
and Outiook
Analysis of no no no P
Past El Nifio |c i it &
T Events signal signal signal
S no X X .
Observations 3 Increased drought risk
and Outlook ey lduring developing phase.
Y = = Reduction in Maize and
Anslycks of . no Rice crops. Potential
Past El Nifio |c . mn.smem increase in Malaria.
s Events signal signal
- no X X
Observations consistent
and Outlook signal
¥ A =™,
EE' ling @ S wa,l,l,&e,],.kc: | High ” Medium |
i SON DIF 15/16 mam A Sy SON
Country | veriable Type 205 Ipia016 | reb1s | 2 uzote | augts | 26 Risk Evidenced Impacts
Analysis of no no no no no no
Past El Nifio |const i consi consit consit i
s Events signal signal signal signal signal signal
T " ” no no no X X Increase hurricane
e i consi consi consi activity (north of the
< i signal signal signal normal development
m‘lanrﬁc Analysis of no no region in Caribbean).
Past El Nifio |const consistentf Potential increase
e Events signal signal Dengue Fever.
X X
pr— i
and Outiook signal signal signal
Analysis of 3 5 no no no no
Past El Nifio consi consit consit i )
- Events signal signal signal signal L ﬁ
X X
Observations . no ; r!n , r!n Potential for Island
southern mad ulioak signal signal signal ﬂ(;;d::;d:—l:ongl peak.
. = al for large
[Fouth mﬁf nn S N N r!n temperature departures
I g ! B from the mean.
ey Events signal signal
X X
i [ m o C r!n [ r!n
sl ik signal signal signal signal
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3.11 Southern Europe

sazoss| SON DIF 15/16 Mam MA2meG SON
Country Variable Type 2015 DI 2016 | Feb-16 2016 12016 | Aug-16 2016 Risk Evidenced Impacts
Analysis of no no no no no :
Past El Nifo |consistent | consistent consistent| consistent| consistent| consistentd §f
= Events signal signal signal signal signal signal
= no no X X
d(r)v:tlons consi consistent | consistent
Southern an signal signal signal
Europe Analysis of no no no
Past El Nifio [ consi « consistent]
Rainfall Events signal signal signal signal
. no no no no X X
Observations : : 2
d Outlook " : E $ o
o signal | signal signal | signal | signal
B Kot @m—.mm-— Walker 7% | High ” Medium |
3.12 Indian Ocean
e DIF 15/16 MAM e SON
5 2015 2016 2016 = 5
Country Variable Type DI 2016 | Feb-16 2016 | Aug-16 Risk Evidenced Impacts
Analysis of no no no no no
Past El Nifo |consistent| consistent| consistent| consistent| consistent
A% Events signal signal signal signal signal
Observations
(Central Indiany and Qutlook
Ocean Analysis of no no no
Past El Nifio |consistent consistent| consistent|
P Events signal signal signal
Observations r:rem
o Getook [
signal
earsity of Hatioa) Cartre for
g lli“eaﬁil:'lg Arpmieie ‘,'?f‘,!',?’f‘f L :‘3 | High | | Medium |
— DIF 15/16 MAM i) SON
Country Variable Type 201 DI 2016 | Feb-16 2008 2016 | Aug-16 e Risk Evidenced Impacts
Analysis of no no no =
Past E1 Nifio conssen| conssen [ @) 4 A B[M
- Events signal signal signal
X X
nemtions Increase risk of floodin,
and Outlook E &
Central Pacifi during the peak for
Analysis of no no [ [ no Islands in the South
Past El Nifio |consistent i consi C Pacific Convergence.
Lo Events signal signal signal signal signal
E E = X b 4
Observations
and Outlook
B unmarsieyof | s
Bicodng OFmwsse  Walker()

| High ” Medium |
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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 January 2016 and are compared to the observations for the

period from February 15t 2016 to the end of the forecast (see section A2.1 for exact details for each
model).
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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 January 2016 and are compared to the observations for the period from
February 15t 2016 to the end of the forecast (see section A2.1 for exact details for each model).

February 2016
(b) ECMWF: Precipitation

- )

294

(a) BoM: Precipitation

T r T T T T T T T T T
ISTW GEDA aEW BOW 3T B e e HE  1ME e WoW  IATA W BTW oW ; oE wE e e

(d) UKMO: Precipitation

T T T T T T T T T T T
L L NS IETA BOW DWW [ W Br o 1208 L

(e) MetFrance: Precipitation

L]
" =
o JRE [ = R “‘!i::' o B o 78l |
b L] & I g !
e R e L T S .
———mly 07 1 I I e
1 10 25 75 30 59
Min 1in10 1in 4 1in4 1in10 Max

. EVIDENCE

% ON DEMAND 19

CLIMATE & ENVIRONMENT
INFRASTRUCTURE | LIVELIHOODS



Figure Al.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 January 2016 and are compared to the observations for the period
from February 15t 2016 to the end of the forecast (see section A2.1 for exact details for each model).
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Figure Al.4: As Figures A1.1-Al1.3, but forecast percentile maps for Temperature, Rainfall and Soll

Moisture from NCEP and UKMO for March —May 2016 (months 2-4 of the extended-range forecast).
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Figure A1.5: As Figures A1.1-Al.3, but forecast percentile maps for Temperature, Rainfall and Soil
Moisture from NCEP and UKMO for June-July 2016 (month 5-6 of the extended-range forecast).
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Annex 2 Detailed Technical Methodology

A2.1 Data

The current tables are based on forecasts made in January 2016. 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, ECMWF and
MetFrance) 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 6" January with 33 ensemble members for the
period from 1981-2013.

Current forecast start date: 7" January 2016 with 33 ensemble members.

ECMWEF forecasts are updated twice per week and run for 46-days. The forecasts
are bias-corrected using hindcasts for 7" January 2016 with 11 ensemble members
for the period from 1996-2015.

Current forecast start date: 7" January 2016 with 51 ensemble members.

MetFrance forecasts are updated once per month and run for 60-days. The forecasts
are bias-corrected using hindcasts for 1% January 2016 with 15 ensemble members
for the period from 1993-2014.

Current forecast start date: 1st January 2016 with 51 ensemble members.

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 (26*" January
2016), with 4 ensemble members per day.

Current forecast period is 22" January 2016 — 27" 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 (17", 25" January 2016 and
1, 9™ February 2016), with 2 ensemble members per start date.

Current forecast period is 12" — 215 January 2016 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.
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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
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 15t February 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.

CPCI/IRI consensus forecast: http://iri.columbia.edu/our-
expertise/climate/forecasts/enso/current/

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