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"Expected” Climate Impacts During El Nifio

El Nino and Rainfall

El Nifo conditions in the tropical Pacific are known to shift rainfall patterns in many different parts of the world. Although they vary somewhat from
one El Nifio to the next, the strongest shifts remain fairly consistent in the regions and seasons shown on the map below.
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El Nifio (SON)
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FAQ: Early Warning — Early Action
SOMALIA EXAMPLE: RESULTS

Situation Analysis ﬁ

= E| Nifio 2015: Risk of floods affecting more than 90 000 people
and 9100 ha of farmland along the Shebelle and Juba Rivers.

Example FAO Actions:

= strengthen riverbanks *
= build flood barriers

Return on Investment

» Investment: 1.7m USD

» approx. 6.7m USD in _
maize production saved, 4
X the investment
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Humanitarian Health Action

Crises

Technical guidelines
Key policy documents
Daonor centre

Global network

Global Health Cluster

English

{.@ World Health
\— Organization

Humanitarian Health Action

Health preparedness for El Nino event 2015 - 2016

Global Situation Assessment of El Nifio-related Health Risks

WMO has confirmed reports that a mature and strong El Nifio is present in the
tropical Pacific Qcean. International climate models suggest that the 2015/2016 El
Nifio will strengthen further before the end of 2015 and become one of the strongest
El Nifio events in the past twenty years.

The El Nifio phenomenon is a major concern to global public health as it has the
potential to exacerbate health risks associated with extireme weather in different parts
of the world. The last major event of similar magnitude in 1997-1998 resulted in
significant health impaects across multiple WHO Regions [WHO Factsheet : E| WHO
Fact sheet on the El Nific Southern Oscillation (ENSQ) and health UPDATE OF
NQ.182 (2000)), for example:

o in Eastern Africa, extensive flooding led to food insecurity associated with
widespread economic losses in agriculiure and livestock, as well significant
destruction of health infrastructure throughout the region;

o in Djibouti, Kenya, Mozambique, Somalia, Uganda and the United Republic of

Tanzania unusually high rainfall triggered major outbreaks of cholera in, as well as

unexpectedly large outbreaks of Rift Valley Fever (RVF) in Kenya, Somalia and

Tanzania, for example, in Garissa District, Kenya (population 231,022) alone,

there were 170 deaths from haemorrhagic fever and an estimated 27,500

infections;

in Latin America, Peru and central Ecuador experienced rainfall more than 10

times the usual levels, with consequential flooding and extensive landslides that

resulted in widespread destruction of homes and infrastructure;

the Pacific Island region was hit by a drought so severe that 50% of Fiji's

population required gowernment water delivery, and the sugarcane harvest was

slashed by 50% with widespread economic impacts.

Forecast for Nov 2015 - Jan 2016, Forecas! Issued Oct 2015
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Related links

¥ Read this page in PDF format
= pdf, 360kb

IGAD Climate Prediction and
Applications Centre Monthly
Bulletin, May 2015 October
2015 [3

Estado actual de las condiciones
del Océano Pacifico Y su posible
evolucion durante el afio 2015-
2016. @

Rift Valley Fever factsheet

WHO pre-positions emergency
supplies in Somalia in preparation
for El Nifie [

World Health Organization Reports
http://www.who.int/hac/crises/el-nino/en/
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EL NINO EFFECTS AND HEALTH CONSEQUENCES

é Malnutrition
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Contaminated water CYCLONES and sanitation

Damaged
infrastructure

Air pollution Reduced access to

Disruption of X
N health care

health services
Population displacement

Mental health and
psychosocial effects

“ 0 Respiratory diseases
V Heat stress

What Ministries of Health and WHO are doing for country and regional
preparedness for El Nifio

WHO is acutely aware of the high risk conditions of 2015 and providing support to
WHO Member States and partners to enhance preparedness measures for the
current El Nifio event. The health sector should prepare for the specific risks
associated with the El Nifio event. This event also provides the opportunity to
reinforce all-hazards preparedness of communities and countries, and the
readiness of WHO, the Global Health Cluster and other national, regional and
global actors for health emergencies.




EXAMPLES

Seasonal-to-Interannual (Seas):
| .Philippines (World Food Program): Food Security preparedness

2.Ethiopia: Water resource management & hydro-power

Sub-Seasonal (SS):

|.Colombia: Water resource management & hydro-power

2.Bihar, India: Agriculture

Seasonal-to-Decadal (Dec):
| South Africa (western Cape) Water Mgmt: System resilience
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WHEP's Food SECURE

Pioneering Example of Forecast-based Financing
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WHFP's Food SECURE — Drought Triggers
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WHFP's Food SECURE — Drought Triggers

Non-exceedance of 50%-ile

T T
Y

.
= «

I

18°N
|

16'N

Latitude
14'N

8N 10°N 12°N

&N

4°N

116°E 118°E 120°E 122'E

Longitude
Jan-Apr 2016 Forecast issued September 2015

I
0.4 05 086

0 041 0.2 .
Probability of Shock

124'E

03

126°E

0.7

0.8

Made
Sept.
2015

l

0.9 1

Latitude

12°N

No Trigger

(13
=

b

=

R

18°N

&N

1

14°N

&N &8N 10°N

4°N

ACTIVE TRIGGERS”

User determines:
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* Forecast confidence
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WHFP's Food SECURE — Drought Triggers
“ACTIVETRIGGERS”
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WFEP's Food SECURE - District Dashboard
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WFEP's Food SECURE - District Dashboard
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Worthy-Action 22.0

Worthy-Inaction 20.0

Philippines Drought Shock in Climate Types 1, 2 and 4

Forecast of droughts in January-April season.

For all forecasts made, by Issue Date:
Jan 2007 Worthy-Action
Dec 2006 Worthy-Action
Nov 2006 Worthy-Action
Oct 2006 Worthy-Action
Sep 2006 Worthy-Action
Aug 2006 Worthy-Action
Jul 2006  Worthy-Action
Jun 2006

May 2006 Worthy-Action
Apr 2006 Worthy-Action
Mar 2006

Feb 2006 Worthy-Action
Jan 2006 Worthy-Inaction
Dec 2005 Worthy-Inaction
Nov 2005 Worthy-Inaction
Oct 2005 Worthy-Inaction
Sep 2005

Aug 2005

Jul 2005

Jun 2005
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ETHIOPIA — Water resource management &
hydro-power




Reservoir Management: Linked Model System

Reservoir
V
Fs.=8
. \Vi F
Monthly reservoir update 3
. Dam - =T (|
based on forecast and . R=5 20-00 et rloRs
observations
Se=3 | !
XXX XXX
100 Select precipitation
exceedance probability,
80r . L.
apply to prediction
2 60/ ensemble
%
©
S 4or
o
201
(Block and Goddard, 2012, WRR)
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Hydropower Benefits w/ different forecasts
Using probabilities of exceedance; threshold reliability = 200 GWV hrs/mo

Mean Mean

Benefits Losses Dependability Superior Benefit Cases
Forecast Technique [$M/dec] [$M/dec (f)] [%] Decadal [%] Annual [%]
Perfect Forecast 3350 - 100%
prob = 80%
Statistical 2740 25 (10%) 100% 18 23
Dynamical 2610 100 (66%) 100% 0 15
Multi-model 2780 5 (2%) 100% 82 35
No Forecast 2610 - >99% 0 27
prob = 95%
Statistical 2500 35 (23%) 100% 8 20
Dynamical 2200 237 (100%) 100% 0 0
Multi-model 2550 48 (5%) 100% 88 44
No Forecast 2440 - 100% 4 36

For prob=50%: benefits and reliability drop
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Hydropower Benefits w/ different forecasts
Using probabilities of exceedance; threshold reliability = 200 GWV hrs/mo

Mean Mean
Benefits Losses Dependability Superior Benefit Cases
Forecast Technique [$M/dec] [$M/dec (f)] [%] Decadal [%] Annual [%]
Perfect Forecast 3350 - 100%
prob = 80%
Statistical 2740 25 (10%) 100% 18 23
Dvynamical 2610 100 (66%) 100% 0 15
| Multi-model 2780 5 (2%) 100% 82 35 |
No Forecast 2610 - >99% 0 27
prob = 95%
Statistical 2500 35 (23%) 100% 8 20
namical 2200 237 (100%) 100% 0 0
| Multi-model 2550 48 (5%) 100% 88 44 |
No Forecast 2440 - 100% 4 36

For prob=50%: benefits and reliability drop
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Sub-Seasonal: weeks |-4
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COLOMBIA — Rainfall forecasts for
hydro-power




Seasonality of Sub-seasonal Skill

Y

1.8 2 22

0.8 1 1.2 1.4 1.6

Time Jan Week 3.0 lgnorance Score

S2S, A3: Angel Mufioz:“How Much Can M.O.S. Improve Sub-seasonal
Prediction Skill”
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Initializations: April Week 3
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Proto-type Forecast Map Room:in Spanish

- Cuarto de Mapas|—— . Contexto Histérico} Region}—«——
LACTT( > [Sub-EstacnonaI [ [ )
Semana 1 :
Semana 2
Semana3 [
Semana 5
Semana 6

¢Cudl es el comportamiento tipico de las variables climaticas? g

l_ Descripcién | Més Informacién' Instrucciones' Documentaciénl Contéctenosl

Pronéstico Probabilistico Sub-Estacional T

Este mapa muestra las probabilidades de cantidad de lluvia, asociadas a cada categoria (bajo la |
normal, normal, sobre la normal), para un periodo semanal, desde la semana 1 a la semana 6 a

partir de la fecha de prodcuccién del modelo. i

10°N
T

Las fechas de validez del producto experimental se muestran en la parte inferior de la figura, asi
como la fecha en que fué producido. La Coordinacién del Proyecto Internacional de Pronésticos
Subestacionalesi ha provisto al Observatorio Latinoamericano estos pronésticos experimentales
para permitir a sus usuarios verificar su confiablidad. Varios investigadores estan realizando en
este momento estudios formales para verificar este producto. Manéjese como experimental y no
como un producto final.

latitude

0"
T

Los distintos colores indican las sefales o categorias de la variable en cuestion: sobre la normal L
(verde), normal (gris) y bajo la normal (rojo). La intensidad de cada color indica las probabilidades Ly L L .
(y no cantidad o magnitud), que deben lnterpretal_'se como una medida de qué tan seguros . W W SIW MW SW TOW TW CFW OFW CI'W KW W 40W
estamos de que lo mostrado es lo que va a ocurrir. Regiones en blanco corresponden a regiones bngitude
en las que no hay una sefal clara, no hay datos o los modelos no pasaron las pruebas de control - . .

) L . " - f P I 131 1 : 1
de calidad, y por ende es preferible no dar informacion. Los rangos de probabilidades se listan rondstico Valido para 1319 Sep 2018, producido ?000 23 Aug 2018
debajo de los mapas. m

» ) . . L Probabilidades-P recipitacion
Las probabilidades deben siempre compararse con las asociadas a un prondéstico por adivinacion MOBEEAOOO NN MO EEAADD YA DD BERANDD AW
(esto es, uno dado al azar): 33%. Valores superiores a 35% se consideran aca distintos a este & EEanbbidg 8 & Ehaobhilg 8 & YRR 8
o P P . . o/ ; . .. o] o m = o =W o w
umbral de 33% o umbral “climatolégico”. Valores inferiores a 33% implican que adivinar el Lopnonoomoos dz22222222223300000000YS
prongstico es mejor que el resultado del modelo. Valores superiores a 70-80% son TTTTTTTTT 8355555553580 0005030
L3333333338 FF3335573 a

extremadamente raros, e indican altas certezas.
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Bihar, INDIA — Rainfall forecasts for
agriculture




Observed progress of monsoon, Bihar

PROGRESS OF MONSOON 2018 WEEK BY WEEK

(amafas TUa & AiweEl W IEHA)
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. DEFICIENT LARGE DEFICIENT
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Source: http://www.imd.gov.in
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Forecast progress of monsoon, Bihar

. th .
Forecast issued on June 14 Observed weekly rainfall
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Forecast progress of monsoon, Bihar

Forecast issued on July 5%
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Translation of forecasts into local language
Example: July 6,2018

For East Chamapran and Darbhanga by SAU-Pusha

For Nawada and Jehanabad District, prepared by SAU-Sabour

2o TH% TR 321 FN AR P
T, iy () ‘.i@'./;“
AR Sl

. - . (IRAP-IMD- BAU Collaborative Effort)
a-Hea A QA T 4 e foretl @ forg
(IRAP-IMD-RPCAU Collaborative Effort)

T o4 gt T Rt 3 fae . )
o i (o) qargaE
IR () 12 Sels ¥ 30 Ry 2018 7% (q91 gU A Her # ) e aifee sra

e FE-9 (5-9% gaE) § gl ANE A B A (33 T A g A vo & W ( 33 Sfowd @ il ¥ 40 e ) WA W G a9 g B W
gfiem) BT & B9 a9 @ @ 21 el

gE GE-2 (93-9€ o) § g1 oAfF WHET & AT (33 of 1 g §
40 Sfagd) WA @ 39 99 & v B

(¢. #m) (@ FR)
Aofloflotego, THI, HHEIT SR g

feR Y fawafdercr, Wik, 4R

S$2S, Al:“Sub-seasonal prediction of the Indian monsoon: Case study over Bihar”, A. Robertson
S$2D,B3: "Evaluating a new calibration method for Seasonal Probabilistic Prediction for
Indian Summer Monsoon”- Nachiketa Acharya
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Seasonal-to-Decadal: 2-20 yrs out
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Decadal Predictions: lemperature
Multi-model Ensemble (12 models: Equal Weighting ) — Decadal Average
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What information can'be provided
in places where there is no signal from |
decadal phenomena, or where the
models have poor performance??
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Resiliency of Water Resources and Mgmt
Berg and Breede Water Mgmt Areas

Water Management
Areas

/\/ Rivers

Study Area
® Cape Town
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Inferred local
response

STOCHASTIC SIMULATIONS: (Greene, et al. 2012)
-"" e ] Ensemble

Project
Detrending
I Input | —h
" Trends
3 AR —— ] generation

using CMIP5
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STOCHASTIC SIMULATIONS: | .. the envelope please

pr pr
60 : 50 . . . .
55 481 1
50 a6 1
45 B M - 44 Ll_'-\‘—..... '__-“-H_._-_-_h-"-"‘—\q_o-———a"__\"‘\-_._..—__,-—f_""-l
40+ - 42 | SRR -
Ty = — - ———— e — - =
e .-’"WW = = 40 . _\-.-u.w_._J
30 36| 1
25 1 36 i i i i
1850 1060 1070 1080 1000 2000 1050 1960 1070 1080 1990 2000
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21.5F , ] 2201 |
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+ Left: Unsmoothed simulations
» |QR and 0.05-0.95 quantile shown, 100 simulations.

» Right: Similar, but for smoothed simulations (9-year unweighted running mean)
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STOCHASTIC SIMULATIONS: 2 Ensemble Members

Decadal Variability
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There are no answers, only choices.

Stanislaw Lem/Steven Soderbergh (Solaris)
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Thank You

( http://iri.columbia.edu

@climatesociety

/climatesociety

goddard@iri.columbia.edu info@iri.columbia.edu
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IRl Prediction Talks

S2S, P-Al: Andrew Robertson: “Sub-seasonal prediction of the Indian
monsoon: Case study over Bihar”

$2S, A3: Angel Mufioz:“How Much Can M.O.S. Improve Sub-seasonal
Prediction Skill”

S2S, P-A3: Nicolas Vigaud:“Wintertime Weather Regimes over
North America and Their Predictability from Sub-Monthly Reforecasts”

S$2S, P-B3: Nicolas Vigaud: “North American Summer Heat Waves
and Modulation from North Atlantic Simulated by an AGCM”

S2S, P-A4: Colin Kelley:“Differences in Timescales of Rainfall
Predictability for Six Countries, within Agricultural Context”

S2D, B3: Nachiketa Acharya: "Evaluating a new calibration method for
Seasonal Probabilistic Prediction for Indian Summer Monsoon”
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Predict the Future: Decadal (skill)

Decadal Predictions: Skill still to be demonstrated

Relative Accuracy Correlation
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