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Godazilla El Nino
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Source - http://www.latimes.com/local/lanow/la-me-In-godzilla-el-nino-winter-california-20150821-htmlstory.html




Water shortages in South Africa

Source - http: . news/2016-01-south-africa-drought-crops-shortages.html




Drought in Papua New Guinea
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Flooding in Paraguay

Source - http://www.ibtimes.co.uk/el-nino-photos-show-widespread-flooding-worse-weather-come-1536302




Hurricane Patricia — 200 mph sustained winds

Source - http://earthobservatory.nasa.gov/IOTD/view.php?id=86882




Deadly December tornadoes

Source - http://www.usatoday.com/story/weather/2015/12/27/deadly-december-tornadoes/77947472/




Excessive rains
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Welcome mountain snows

Source - http: . el-nino-dumps-snow-across-california-mountain-areas/1147492




What is El Nino?

El Nifo was first recognized by
fishermen off the coast of South
America in the 1600’s, with the
appearance of unusually warm waters
in the Pacific Ocean.

This phenomenon was referred to as El
Nifio (i.e., Little Boy or Christ Child in g _
Spanish) because of the tendency for S Difference from average tempevature ('F)

. 9 0 9
the warm waters to arrive around Source - NOAA Climate.gov
Christmas.

In the mid 1900’s, scientists discovered that the anomalous warming in the central &
eastern Pacific Ocean was linked to periodic variability (i.e., oscillations) in regional
atmospheric patterns.

The phenomenon is now referred to as ENSO (El Nifio / Southern Oscillation), in an
acknowledgement that there are both ocean and atmospheric components.
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e At the surface, trade winds blow from east to west across the Pacific Ocean.
* The winds blow water westward, helping pool the warmest water in the west Pacific.
 The warmer waters in the west promote convection, which drives the Walker Circulation.



ENSO Warm Phase (El Nifio)
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El Nifio

e About every 2-7 years, the easterly trade winds weaken (or become westerly).

e SST rise above normal in the central & eastern Pacific; convection shifts eastward.

e This displacement in convective activity disrupts the Walker Circulation, leading to
anomalous temperature & precipitation patterns on local & regional levels.



How is the strength of an El Nino measured?

e The current state of the ENSO is often
measured by sea surface temperature
anomalies in parts of the equatorial
Pacific Ocean.

* NOAA/NWS/CPC declares the onset of
an El Nino when 3-month average SST

departures exceed 0.5°C in Nino region
3.4 [5°N-5°S, 120°W-170°W]

e El Nifo intensity classifications: Week centered on 21 OCT 2015
SST Anomaolies (*C)
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Neutral ENSO < 0.5°C 10N

Weak El Nifio +0.5°C to +0.9°C ::

Moderate El Nifio +1.0°C to +1.4°C 208
Strong El Nifio +1.50C to +1.9°C T e wW .

Source - NOAA/NWS/CPC
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Typical Impacts
El Nino and Rainfall

El Nifio 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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Western Pacific Tropical Cyclone Tracks - 2014
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Source - http://weather.unisys.com/hurricane/w pacific/2014/index.php




Western Pacific Tropical Cyclone Tracks - 2014
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Western Pacific Tropical Cyclone Tracks - 2015
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Source - http://weather.unisys.com/hurricane/w pacific/2015/index.php
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Textbook example of EI Nino dominating throughout growing season.




Typical Impacts
El Nino and Rainfall

El Nifio 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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Winter-spring mean rainfall deciles
12 moderate-strong classical El Nifios

Distribution based on gridded data
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Why didn’t El Nino have more of an impact?
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Indian Ocean — Neutral IOD Pacific Ocean — El Nino
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Why didn’t El Nifio have more of an impact?

Indian Ocean — Neutral IOD Pacific Ocean — El Nino
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Competing climate patterns impacted the weather in Australia.



Why didn’t El Nifio have more of an impact?

Indian Ocean — Neutral IOD Pacific Ocean — El Nino
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Source - Australian Bureau of Meteorology

Competing climate patterns impacted the weather in Australia.

Warmer-than-normal Indian Ocean fueled rains, leading to better
than expected crop production.




Typical Impacts
El Nino and Rainfall

El Nifio 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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U.S. Drought Monitor

David Simeral
Western Regional Cimate Center

PR

December 1, 2015
(Released Thursday, Dec. 3, 2015)
Valid 7 a.m. EST

USDA

Drought Impact Types:
~ Delncates dominant impacts

8 = Short-Term, typically less than
6 months (0.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (0.g. hydrology, ecology)
Intensity

(] DO Abnormally Dry

[] D1 Moderate Drought

D2 Severe Drougt

B 03 Extreme Drought

I O4 Exceptional Drought

The Drought Montor focuses on Droad-
scade contons Local coNItons myy
vory. See accomparying lext summary for
Lrecos! wotemonty

http://droughtmonitor.unl.edu/



Great Basin and California Mountain Snowpack

February 1, 2015 February 1, 2016

Percent of Percent of

1981-2010 Median 1981-2010 Median
@® =180 ® =180
& 150-180 @ 150-180
@ 130-149 @ 130-149
O 110-129 O 110-129
@ 90-109 @ 9-109
) 70-89 () 70-89
O 50-69 O 50-69
Prepared by P d b
USDA Natural Resources Conservation Service ® 25-49 Ursegaa\rﬁlaiuyral Resources Conservation Service ® 25-49
Mational Water and Climate Center ® <25 National Water and Climate Center ® <25
Portland, Oregon Portland, Oregon
http:ifwww.wee.nres.usda.gov http:iwww. wee.nres.usda.gov
Created 4Feb 2015 11:06 Created 3Feb 2016 08:21

Source - http://www.wcc.nrcs.usda.gov/gis/snow.html




IRI/CPC Pacific Nino 3.4 SST Model Outlook

Updated — February 18, 2016
Mid-Feb 2016 Plume of Model ENSQ Predictions

3.0 L\ | | I I I I I I I I Dynamical Modsl:
] B NASA GMAO
25~ ® NCEP CFSw2
B JWA
" SCRIPPS
2.0~ LDEO
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15+ ECMWF
—_ " UKMO
E B KMASNU
= 1.0 & IOCAS ICM
= + COLACCSM4
E 05+ 4 MetFRANCE
- ce
e 0.0
+ GFOL CM2.1
a R S T \ 4 CMC CANSIP
g -0.5—:” - ) + GFDL FLOR
Z S R N ST NS SO B S T . e — Statistical Model:
10w $ ' - —| © cPC MRKOV
AN O COCLIM
15k e ; b S—— CPC CA
: CPC CCA
CSU CLIPR
2.0 "L ' ) e UBC NNET
OBS FORECAST |  FSUREGR
2.5 1 ] | | | | I I | | O UCLA-TCD
NDJ  Jan JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND
2018 2016

Image source — http://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/?enso_tab=enso-sst table




IRI/CPC Pacific Nino 3.4 SST Model Outlook

Updated — February 18, 2016
Mid-Feb 2016 Plume of Model ENSQ Predictions

Dynamical Model:

B NASA GMAO

® NCEP CFSw2

B A

® SCRIPPS

LDEO
Strong El Nifio AUS/POAMA
i ECMWF

LKMO
KMA SHU
IQOCAS ICM
COLA CCSM4
MetFRANGE
SINTEX-F
CS-IRI-MM
GFDL CM2 1
# CMC CANSIP
# GFDL FLOR

Statistical Model:
2 CPC MREQOWV
O CDCLIM
o CPC CA

e CPC COA
Strong La Nina CSU CLIPR

LUBC MMET
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 Very Strong EI N

Moderate El Niio

—
=
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oy

L

!
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[ |
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MINO3 4 SST Anomaly (°C)
&
(3]
|
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Image source — http://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/?enso tab=enso-sst table




IRI/CPC Pacific Nino 3.4 SST Model Outlook

Updated — February 18, 2016
Mid-Feb 2016 Plume of Model ENSQ Predictions

T Dynamical Madel:
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i
o
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Autumn probabilities — 51% La Nina, 32% Neutral, 17% El Nifio



Climate patterns associated with El Nifo — Spring (following peak)
Composites based on data from 1998, 1983, 1973

Precipitation Anomalies (in) Maximum Temperature Anomalies (F)
Mar — May Mar — May
N,
2 2
j— — ~— |
- 7 : .1
NOAA/ESRL PSD and CIRES-CU NOAA/ESRL PSD and CIRES-CU

-80 =70 =60 =50 =40 =30 =20 =10 00 Q0 20 30 40 50 60 70 80 -80 -70 -60 =50 -40 -30 -20 =10 0.0 © 20 30 40 50 60 70 80

(A) = above normal (W) = warmer than normal
(B) = below normal (C) = cooler than normal



Climate patterns associated with El Nino — Summer (following peak)
Composites based on data from 1998, 1983, 1973

Precipitation Anomalies (in) Maximum Temperature Anomalies (F)
Jun — Aug Jun — Aug
N N
T"‘—u | ~—
.
NOAA/ESRL PSD and CIRES-CU NOAA/ESRL PSD and CIRES-CU

-80 =70 =60 =50 =40 =30 =20 =10 00 0 20 30 40 50 60 70 80 -80 -70 -60 -50 -40 -30 -20 =10 0.0 0 20 30 40 50 60 70 80

(A) = above normal (W) = warmer than normal
(B) = below normal (C) = cooler than normal



Climate patterns associated with developing La Nifia — Summer

Composites based on 11 distinct events

Precipitation Anomalies (in)
Jun - Aug

NOAA/ESRL PSD and CIRES-CU

="
-80 -70 -60 =50 -40 -30 -20 =10 00 0 .0 30 40 50 60 7.0 80



Climate patterns associated with developing La Nifia — Summer
June = July — August

Precipitation Anomalies (in)
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Climate patterns associated with developing La Nifia — Summer
June = July — August

Precipitation Anomalies (in)
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Climate patterns associated with developing La Nifia — Summer
June = July — August

Precipitation Anomalies (in)
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Climate patterns associated with developing La Nifia — Summer
June = July — August

Precipitation Anomalies (in)
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Climate patterns associated with developing La Nifia — Summer

Composites based on 11 distinct events

Maximum Temperature Anomalies (F)
Jun - Aug

NOAA/ESRL PSD and CIRES-CU

-80 -70 -60 =50 -40 =30 -20 =10 00 0 .0 30 40 50 60 7.0 80



Climate patterns associated with developing La Nifia — Summer
June = July — August

Temperature Anomalies (F)
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Climate patterns associated with developing La Nifia — Summer
June = July — August

Temperature Anomalies (F)
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Climate patterns associated with developing La Nifia — Summer
June = July — August

Temperature Anomalies (F)
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Climate patterns associated with developing La Nifia — Summer
June = July — August

Temperature Anomalies (F)
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La Nifna and Rainfall

La Nifia conditions in the tropical Pacific are known to shift rainfall patterns in many different parts of the world. Although they vary somewhat
from one La Nifia to the next, the strongest shifts remain fairly consistent in the regions and seasons shown on the map below.

Dec. to March

Nov. to following April Jan. to April —

o Dry —Octo
l:yw \‘. ) following April
e

D

June to following April

June to Dec.

Sept. to following Jan.

Sept. to following March

,0?':?

Wet
Nov. to following April Aug. to Dec:”
May to following Feb.

For more information on El Nifie and La Nifa, go to: http://ir.columbia.edu/enso Intemational Rescarch Insivisee

Sources: r'ml'.linnw:nd'.‘uxinr

1. Ropelewski, C. F. and M. 5. Halpert, 1989: Precipitation patterns associated with the high Index phase of the Southern Oscillation. . Climate., 2, 268 284, A

2. Mason and Goddard, 2001, Probabilistic precipitation anomalies associated with ENSO. Bull. Am. Meteorol. Soc. 82, 619-638 Q /climtesociet © @climatesaciet
felimatesociety Belimatesociety

Source - http://iridl.lIdeo.columbia.edu/maproom/IFRC/FIC/LaNinaandRainfall.png




Outlook for El Nino and its Impact on Global Crop Weather

Summary

What we know:

e The 2015/16 El Nifo is still going

What is likely:

strong, but it appears to have
peaked in intensity.

The El Nino is forecast to weaken
through the spring, with a return to
neutral ENSO conditions likely by " |

this summer. ——

Image source — https://www.climate.gov/enso

What is possible:

About 50% of the time, a weakening moderate to strong El Nifo is followed by
La Nifia development by the end of the calendar year (i.e., 2016).

About 70-80% of the time, La Nina development occurs by the end of the NEXT
calendar year (i.e., 2017).

Should a La Nina develop, the impact on crops is often opposite that typically
observed during El Nifio events.






El Nifio — Dec/Jan/Feb




Dec/Jan/Feb

La Nifna

Jun/Jul/Aug

La Nifna




Climate patterns associated with El Nifo — Spring (following peak)
March - April — May

Precipitation Anomalies (in)

1998 1983 1973
R (A) = above normal
=80 ~70 60 -50 —40 -30 - ol —|w| Lo' !nl | | 40 50 60 70 80 (B) = below normal

Maximum Temperature Anomalies (F)
1998 1983 1973

| | | ‘ | | | NOAA/ESRL PSD and CIRES-CU (W)=Warmer than normal
=10 00 10 30 40 50 60 70 80 (C)=COOIerthan normal




Climate patterns associated with El Nino — Summer (following peak)

June = July — August

Precipitation Anomalies (in)

(A) = above normal
(B) = below normal

1998 1983

NOAA/ESRL PSD and CIRES=CU

0 10 20 30 40 350 60 70 80

1973

(W) = warmer than normal
(C) = cooler than normal



ENSO Predictions from Apr 14 to Jan 16

& AUS/POAMA

< ECMWF
IQCAS ICM
COLA CCSMA

& MetFRANGCE

Stats. model:

O CPC MRKOV

® COC LM

0 CPCCA

# CPC CCA

0 CSUCLIPR
UBC MMET

© FSU REGR

@ UCLA-TCD

& MCEP CFSw2
& UKMD

Dyn. model

£ MASA GMAD
O s

# SCRIFPS

< LDEQ

< KA SHU

<& SINTEX-F

% CMC CANSIP

____._____.____ﬂ._____._________F____d__________________
. - rwy

1=

&
201
3

by 1o
1o — My
._: .\, .
i ge P o 1 o
i 1@ o
i i:

— ﬁ —] .u___..._ﬁ_.___

1
g

|
=
35

I _._..m \ -
—

[Ap] 4] — ] — [a]

(Do) AlRWOUY |SS + EOUIN



CPC/IRI Consensus Probabilistic ENSO Forecast
Updated — February 18, 2016

100
90 ENSO0 state based on NINO3.4 35T Anomaly
Meutral ENS0: -0.5°C to 0.5°C
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Autumn probabilities — 51% La Ninha, 32% Neutral, 17% El Nifio

Image source — http://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/?enso_tab=enso-cpc plume
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Percent of Normal Precipitation
December 2015




Percent of Normal Precipitation
January 2016




