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Introduction. Overview of Patterns.



Origins of the name, El Nifio

EINiioé originally recognized by fisher man
appearance of unusually warm water in the Pacific Ocean, ~beginning of the year.

El Nifio means The Little Boy or Christ child in Spanish.
Named for the tendency of the phenomenon
Hemi sphereds Winter Sol stice

orthern -Qemisphere 68% of Land Area

N
*-

Southern Hemisphere 32% of Land Area
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El Nino pattern: wet weather from California to New Mexico to East Coast

Huge Warm Pattern from Gulf of Alaska all the way to Michigan!

http://www.cpc.ncep.noaa.qgov/products/analysis monitoring/ensocycle/nawinter.shtml
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http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensocycle/nawinter.shtml

Northeasterly Trade Winds are very prevalent, stronger in La Nina years.
Visitors to Hawaii usually encounter steady winds from the northeast: Trade Winds

offshore winds:
Upwelling of cold wate
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counterpart I s La Nina.

E | Ni noos
http://www.cpc.ncep.noaa.gov/products/analysis monitoring/ensocycle/

nawinter.shtml
La Nina results in dry from ~Arizona to Florida
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http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensocycle/nawinter.shtml
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Diagnostics:

Ocean Temperatures and
Global Tropospheric Temperatures

hese features are diagnostic, not prognostic



Nino 3.4 region: area bounded from 5N to 5S and from 120W to 170W
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Equatorial Pacific Sea Surface Temperatures

Climate Monitoring ENSO | Zonal Winds | SSTs | Sea Temps | SST Anomalies | OLR | SO

State of the Climate El Nifio (La Nifia) is a phenomenon in the equatorial Pacific Ocean characterized by a five consecutive 3-month

BAMS State of the Climate running mean of sea surface temperature (S5T) anomalies in the Nifio 3 4 region that is above (below) the threshold

Temp, Precip, and Drought of +0.5°C (-0.5°C). This standard of measure is known as the Oceanic Nifio Index (ONI).
Climate at a Glance . Nifio Regions

Extremes

Societal Impacts
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The Oceanic Nino Index: (ONI) is one of the primary indices used to monitor El Nino-
Southern Oscillation (ENSQO). The ONI is calculated by averaging sea surface
temperature anomalies in an area of the east-central equatorial Pacific Ocean, which
is called the Nino 3.4 region (5S to 5N; 170W to 120W).




3-Month Nino Region 3.4 Average
S s -

Ocean Nino Index is the Sea Surface Temperature Anomaly, Nino 3.4 Region

Oceanic Nifio Index (ONI) - 1990-present
hitps://origin.cpc.ncep.noaa.gov/products/analysis_menitoring/ensostuff/ON1_v5 .php
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X-Axis, Date since Jan 1990
Y-Axis, Temperature Anomaly in Nino 3.4 Region, 3-month average.

Marker Events:
The 1997-98 El Nino. Extensive snowfall with 2 months of snow Organ Mountains.

The 2015-16 El Nino. Heavy rains and snows in South America.
Feb 2017 Oroville Dam, CA, partial failure.
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https://earthobservatory.nasa.gov/features/EINIno

Hawaii



https://earthobservatory.nasa.gov/features/ElNino
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FILE - In th e photo, the landmark Crystal Pier in the San
Diego community of Pacific Beach collapses under the force of surging waves

during an El Nino storm.
One hundred feet of the 56-year-old structure was lost.



https://www.govtech.com/em/emergency-blogs/disaster-zone/disaster-officials-brace-for-havoc-from-historic-el-nino.html
https://www.govtech.com/em/emergency-blogs/disaster-zone/disaster-officials-brace-for-havoc-from-historic-el-nino.html

https://www.weareiowa.com/article/news/local/california-home-owners-urged-to-evacuate
-as-cliffs-dissapear-into-pacific-ocean

PACIFICA, CAT A cllff-5|de dwelllng may have a great view, but some Callfornla residents
have been ordered to evacuate for fears their homes could fall into the Pacific Ocean.

El Nino-fueled storms have loosened and washed away the ground, leaving the cliffs

to crumble.



https://www.weareiowa.com/article/news/local/california-home-owners-urged-to-evacuate-as-cliffs-dissapear-into-pacific-ocean
https://www.weareiowa.com/article/news/local/california-home-owners-urged-to-evacuate-as-cliffs-dissapear-into-pacific-ocean

https://www.usatoday.com/story/weather/2016/01/05/california-drought-el-nino/78304844/

Portions of the 101 freeway flood because of rain Jan. 5, 2016, in Ventura, Calif. AP


https://www.usatoday.com/story/weather/2016/01/05/california-drought-el-nino/78304844/
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https://www.cbsnews.com/news/heavy-storms-in-california-signify-return-of-el-nino/

https://abcnews.qo.com/US/powerful-western-storms-fueled-el-nino-weather-
/story?id=36106177
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https://abcnews.go.com/US/powerful-western-storms-fueled-el-nino-weather-pattern/story?id=36106177
https://abcnews.go.com/US/powerful-western-storms-fueled-el-nino-weather-pattern/story?id=36106177

https://abcnews.qo.com/US/powerful-western-storms-fueled-el-nino-weather-
pattern/story?1d=36106177

Note the bores and hydraulic jump, features of shallow water
waves
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https://abcnews.go.com/US/powerful-western-storms-fueled-el-nino-weather-pattern/story?id=36106177
https://abcnews.go.com/US/powerful-western-storms-fueled-el-nino-weather-pattern/story?id=36106177

https://www.latimes.com/local/california/la-me-oroville-floods-norcal-
20170216-story.html

[t's not just Oroville: Record rain is straining California's whole flood

control network _ The frantic effort over the last few days to lower water

"™ |evels at Oroville Dam after the structure's two spillways
| became damaged is part of a larger drama playing out

| as California rapidly shifts from extreme drought to

intense deluges.

8 Large swaths of the region are on track to experience
their wettest winter on record, with many areas having
already surpassed their average precipitation for an
entire year.

And all that water is putting new strains on the network
of dams, rivers, levees and other waterways that are
o : essential to preventing massive flooding during wet
What can be seen is the result of the massive years like this one. _

collapse (pictured) when 100,000 cubic feet of Be prepared: Monster storm could be biggest of
water per second was rushing down the spillway season for L.A. area Feb 16, 2017 | 7:45 AM



https://www.latimes.com/local/california/la-me-oroville-floods-norcal-20170216-story.html

El Nino In the Southern Hemisphere:
South America

Australia



http://www.bloomberg.com/news/articles/2015-08-12/worst-el-nino
-in-30-years-pounds-south-american-economies-polls

El Nifio Is Comina Back: Here's What You Need to Know



http://www.bloomberg.com/news/articles/2015-08-12/worst-el-nino-in-30-years-pounds-south-american-economies-polls
http://www.bloomberg.com/news/articles/2015-08-12/worst-el-nino-in-30-years-pounds-south-american-economies-polls

http://Iwww.bloomberg.com/news/articles/2015-08-12/worst-el-nino
-In-30-years-pounds-south-american-economies-polls

The EI Ni no climatic phenomenon F
with a vengeance in the past week, causing flooding and landslides that |
damaged crops, cut off roads, disrupted copper mining and might even

Il nfl uence Argentinads presidenti i

After more than five years of drought caused by La Nina, the switch to El
had been forecast for more than a year.

Still, the sudden turnaround has caught people by surprise.
More rains are projected to hit

prompting opposition presidential candidate Mauricio Macri
to claim the government should be doing more to help.


http://www.bloomberg.com/news/articles/2015-08-12/worst-el-nino-in-30-years-pounds-south-american-economies-polls
http://www.bloomberg.com/news/articles/2015-08-12/worst-el-nino-in-30-years-pounds-south-american-economies-polls

SPOTTING AN EL NINO OTHER IMPACTS

TYPICAL IMPACTS
TEMPERATURES s menese sushrme sk (1)
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http://www.aviso.altimetry.fr/en/news/idm/2015/jul-2015-el-ninos-return-west-side-story.html
http://www.aviso.altimetry.fr/en/news/idm/2015/jul-2015-el-ninos-return-west-side-story.html

fr/len/news/idm/2015/jul-2015-el-ninos-return
-west-side-story.html

Mean Sea level anomaly (SLA) for the Western equatorial Pacific

Mean SLA
Mean SLA, seasonally adjusted
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June monthly Mean Sea Level Anomaly around Australia (top), and the spatial mean
SLA of the region (boxed in map) North of New Guinea (bottom) (Credits
IMOS/CSIRO)

El Nifio's name comes from South America. However, this phenomenon impacts the whole Pacific, the Western part
no less than the Eastern, though in opposite ways. While on the Peruvian coasts El Nifio means heavy rainfalls,
higher-than-usual sea levels and temperatures, along the Australian, Papuan and Indonesian coasts it means drought
and lower sea levels and temperatures. This being as much a problem as the reverse. In 1997 in particular, a lot of
forest fires devastated Indonesia.


http://www.aviso.altimetry.fr/en/news/idm/2015/jul-2015-el-ninos-return-west-side-story.html
http://www.aviso.altimetry.fr/en/news/idm/2015/jul-2015-el-ninos-return-west-side-story.html

Detailed Diagnostics:

Ocean Temperatures and Global Temperatures



http://ggweather.com/enso/oni.htm

Golden Gate Weather Services, Jan Null; used with permission
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Oceanic Niio Index (ONI) - 1990-present

https:/forigin.cpc.ncep.noaa gov/products/analysis_monitoring/ensostuff/ONI_v5.php
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http://www.drroyspencer.com/wp-content/uploads/UAH_LT_1979_thru_May_2021_v6.jpg

Nino 3.4 Temperatures, Ocean SST

Oceanic Nifo Index (ONI) - 1990-present

https://origin.cpc.ncep.noaa gov/products/analysis_monitoring/ensostuff/ONI_vs php
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U.S. Department of Commerce | National Oceanic & Atmospheric Administration | NOAA Research

w Earth System Research Laboratory

Physical Sciences Division

http://www.esrl.noaa.qov/psd/enso/mei/
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Notice the Great Climatic Shift of 1976, when the number of El Ninos per

decade increased dramatically.



http://www.esrl.noaa.gov/psd/enso/mei/

https://iri.columbia.edu/ourexpertise/climate/forecasts/enso/current/
The EI Nino Index is diagnostic. Below are current attempts at prognostication.

Model Predictions of ENSO from May 2021
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Historically Speaking

El Nifio and La Nina events tend to develop during the period Apr-Jun and they

e Tend to reach their maximum strength during October - February

e Typically persist for 9-12 months, though occasionally persisting for up to 2 years
e Typically recur every 2 to 7 years


https://iri.columbia.edu/ourexpertise/climate/forecasts/enso/current/

Bob Ti sHloadmall@sdiagram. Equatorial Sea Surface Temperature
(Longitude)
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El Nino, basics on how
|t devel ops and wc

The entire phenomenon
Is called

ENSO: El Nino-Southern
Oscillation



ENSO DI

A highly-recommended
E-book.

This book is the source
for the excellent
graphics | use later

In this section.
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1.2 The ENSO Annotated Illustrations

THE PLANET EARTH

THE OCEANS COVER
ABOUT 70% OF OUR
PLANET.

ITS IMPORTANT TO
UNDERSTAND HOW
THE LARGEST
OCEAN, THE PACIFIC,
PERIODICALLY
RELEASES
ADDITIONAL HEAT TO
THE ATMOSPHERE
AND REDISTRIBUTES
THAT HEAT WMITHIN
THE OCEANS.

FIRST, A FEW
PRELUMINARIES.

Figure 1-1 Bob Tisdale
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THE PACIFIC OCEAN

THE PACIHC 0CEAN
STRETCHES ALMOST
HALFWAY AROUND THE
GLOBE AT THE EQUATOR.

IT COVERS THE SURFACE OF
THE PLANET FROM ASIATO
NORTH AMERICA AND FROM
AUSTRAUA TO SOUTH
AMERICA.

IT REACHES FROM THE
FERING STRAIT NEAR THE
ARCTIC OCEANTO THE
IMAGINARY BORDER WITH
THE SOUTHERN OCEAN THAT
SURROUNDS ANTARCTICA.

Figure 1.2 Bob Tisdale
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EQUATORIAL PACIFIC
A Different Perspective of Its Surface

NINO3.4 Region
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TRADE WINDS

THE TRADE WINDS BLOW
ACROSS THE SURFACE
OF THE TROPICAL
PACIFIC, FROM THE
MORTHEAST TO THE
SOUTHWEST IN THE
NORTHERN HEMISPHERE
AND FROM THE
SOUTHEAST TO THE
NORTHWEST IN THE
SOUTHERN
HEMISPHERE.

Figure 1.3 Bob Ticdale
HHH

OCEAN CURRENTS

THE OCEAN CURRENTS IN
THE TROPICAL PACIHC ARE
DRIVEN BY THE TRADE
WIND'S.

THE CURRENTS NEAR THE
EQUATOR ARE CALLED THE
NORTH AND SOUTH
EQUATORIAL CURRENTS.
THEY CARRY WATER FROM
EAST TO WEST.

THERE'S ALSO A (NORMALLY)
SMALLER CURRENT THAT
RUNS BETWEEN THEM
CALLED THE EQUATORIAL
COUNTER CURRENT.

Figure 14 Bob Tisdale
HHH




Tisdale - Who Turned on the Heat? - 19

OCEAN CURRENTS

THE TRADE WIND-DRIVEN
WATERS COLUDE WITH
LAND SO THEY ARE
FORCED TO HEAD TOWARD
THE POLES.

THEY THEN CIRCLE
AROUND AND FORM WHAT
ARE CALLED THE NORTH
AND SOUTH PACIFIC
GYRES.

Figure 1.5 Bob Tisdale



INTRODUCTION TO THE CROSS SECTION OF THE
EQUATORIAL PACIFIC OCEAN
USED IN MANY OF THE GRAPHICS THAT FOLLOW

|&—— About 16,700km —>

Indonesia | South 0

~4 America oM

Warm Waters
Are Red

.,.l

Cool Waters
Are Blue

300m

e

THE DIMENSIONS OF THE CROSS SECTION ARE SKEWED. BUT
KNOWING THE SEA LEVELIS ABOUT 0.5 METERS HIGHER IN THE
WEST THAN IN THE EAST UNDER "NORMAL"™ CONDITIONS 1S
IMPORTANT.

THE YARIATIONS IN TEMPERATURES BELOW THE SURFACE ARE
ALSO IMPORTANT, BUT THEY TAKE PLACEIN THE TOP 300
METERS.

AND THE OVYERALL WIDTH OF THE TROPICAL PACIFIC MUST BE
KEPT IN MIND --ALMOST HALFWAY AROUND THE GLOBE.

Figure 16 Bob Tisdale



NORMAL OR "ENSO-NEUTRAL™ CONDITIONS (A)
(NOT AN EL NINO AND NOT A LA NINA)

West
Pacific
Warm
Pool

THE TRADE WMIND S
PUSH THE SUN-
WARMED WATER TO
THE WEST AND IT
ACCUMULATES IN AN
AREA CALLED THE
WEST PACIFIC WARM
POOL, REACHING
DEPTHS OF ALMOST
Cold 300 METERS.

Tongue
Region

THE TRADE WMIND S
Warm Waters Are Red Cool Waters Are Dark Blue ALSO DRAW COOL
WATERS FROM BELOW
SUN~y THE SURFACE OF THE
EASTERN EQUATORIAL
PACIFICIN A PROCESS
KNOWN AS UPWELLING.

Trada Winds
Indonesia |

South

st America

West Heated by Sun
Pacific
Warm

Pool

Warm Waters

are Rec

Cool Waters
sraBlue

Figure 17 Bob Tisdale



SIDEBAR:
Sunl 1 ght 0os absorpt
for various wave lengths of radiation

10°
10°

10*

rption (1/m)

10°

10°

Abso

10’
10"

10~

10_2| L T T rrrey 1 L] LI T L |‘T|||=. L] L T rrrey I L LRI L T rmrrrrn
10 nm 100 nm 1 ym 10 pm 100 ym 1 mm 10 mm

bendlich@msn.com
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S| DEBAR: Sunlightdos absorption in

Explanation: At visible wavelengths, the Liquid Water Absorption Spectrum
colored portion of t
radiation, penetrates well into the water,
because the absorption coefficient is low.
Light in the blue-violet portion of the
spectrum penetrates easiest and deepest.
Yellows and reds are absorbed more;

this is responsible for the blue appearance
of the water in sunlight.

across a wide wavelength range

Absorption (1/m) —
3 3.3

10*
Back radiation (towards earth) from 10'
increased carbon dioxide in the 10°

atmosphere, at 10.6 um and ~15 um, does
not penetrate ocean, river or lake water to

any appreciable depth. 107 F———rrm—— il
10 nm 100 nm 1 pm 10 um 100 um 1 mm 10 mm
. Wavelength
Therefore, increased water temperatures 5
over time are caused by reduced [ Ultraviolet |E
cloudiness, allowing more sunlight to heat
the water over time.

More atmospheric carbon dioxide can not
heat river, lake, or ocean waters.

Graphic shows that sunlight heats the water, seawater, as it is transported trans-
Pacific by the Trade Winds.




NORMAL OR "ENSO-NEUTRAL" CONDITIONS (B>
(NOT AN EL NINO AND NOT A LA NINA)

West
Pacific
Warm
Pool

Cold

Tongue
Region
Warm Waters Are Red Cool Waters Are Dark Blue
29 DEG C 20 TO 22
OR HIGHER PEG C
Ind E Trade Winds
nacnesia South
America

West
Pacific
Warm
Pool

are Rec

Cool Waters
are Blue

Figure 18

Warm Waters

AS A RESULT, THE
SEA SURFACE
TEMPERATURE IN
THE WEST PACIHC
WARM POOL CAN
BESTOWDEGC
WARMER THAN IN
THE COLD TONGUE
REGION IN THE
EAST.

Bob Tisdale



SIDEBAR: Maximum Ocean Temperatures are ~29C, from Willis Eschenbach

https://wattsupwitht
hat.com/2012/02/0
9/jason-and-the-

argo-notes/
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Argo Ocean Surface Temperatures, All Data, All Years

-3 3 9 15 21 27

PRECURSOR Figure 1. All Argo ocean surface temperature data. There have
been 696,872 Argo measurements to date of the ocean surface temperature.


https://wattsupwiththat.com/2012/02/09/jason-and-the-argo-notes/

Argo Surface Temperatures

Precursor:

40

https://wattsupwiththat.com/2012/02/09/jason Global mean 60°N - 60°S = 19.7 °C £ 0.02 °C
-and-the-argo-notes/

Figure 2. All Argo ocean temperatures, sorted S
by latitude.

Note that there is an obvious upper limit to

the ocean tempetragaraers,t
graph at just above 30°C. No matter how

much incoming solar there is, the ocean
doesndt get any war mer
provides a Acapo0 on how
get. Above that temperature, any extra

iIncoming energy is converted to latent and

sensible heat, rather than warming the

surface.
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Histogram, # of Argo Temperatures
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Figure 1. A Ahistogramo shows h o inesaalsyshodreatorg thp loottomtaxgs. f
The maximum is in the interval 28°-29°C.



NORMAL OR "ENSO-NEUTRAL" CONDITIONS (©
(NOT AN EL NINO AND NOT A LA NINA)

Next, Sidebar on Upwelling

THE OCEANS RELEASE
HEAT PRIMARILY
THROUGH
EVAPORATION.

AS THE WARM, MOIST
AIR OVER THE PACIFIC
WARM POOL RISES, IT
COOLS.

AS IT CONTINUES TO
RISE AND COOL, THE
AIR CAN HOLD LESS
OF THE MOISTURE,
AND IT COMES OUT AS
> RAIN.

Warm Waters Are Red Cool Waters Are Dark Blue

T IN DOING SO, IT
A e Tria v RELEASES THE HEAT
- South FROM THE SUN THAT
B TSt by S Amerlca  \WAS USED TO
' Wam e EvAPORATE IT.

sre Red

Indonesia |

West
Pacific
Warm
Pool

Cool Waters
are Blue

Fiaure 1.9 Bob Tisdale



SIDEBAR ON UPWELLING
off West Coasts of North America
and South America

= mn PP surface winds
P 4 y push surface water away from an area.

\/ ; UPWELLING

Helps answer the question as to why the Pacific Ocean seems so cold;
Mar k Twainods observation,
"The col dest winter | ever spent



https://www.nationalgeographic.org/ & |

encyclopedia/upwelling/

Peruvian Upwelling
Upwelling is the natural
process which brings
cold, nutrientrich water

to the surface. A huge
upwelling regularly
occurs off the coast of
Peru, which enjoys a
large fishing industry as a
result.



https://www.nationalgeographic.org/encyclopedia/upwelling/
https://www.nationalgeographic.org/encyclopedia/upwelling/

NORMAL OR "ENSO-NEUTRAL" CONDITIONS (D)
(NOT AN EL NINO AND NOT A LA NINA)

THE TRADE WMINDS
REPLACE THE RISING
AIR IN THE WEST.

THE AIR SINKS IN THE
EAST.

AND THE

EASTWARD UPPER
Warm Waters Are Red Cool Waters Are DarkBlue  WINDS AND WESTWARD
TRADE WMINDS
CONNECT THEM.

THIS IS KNOWN AS
WALKER CIRCULATION

Walker Creulation
7&‘ OR A WALKER CELL,

(R JUST IN CASE Y0U
L Trade Winds <_/ _— WERE WONDER|NG_

America

Indonesia |

West
Pacific
Warm
Pool

Warm Waters

sre Red

Cool Waters
are Blue

Figure 1-10 Bob Tisdale



http://www.climate.gov/news-features/blogs/enso/walker-circulation-ensos-
atmospheric-buddy

Neutral conditions

, Pacific Walker
‘ Circulation

| | i —— | B ei——
60° E 120°E 180° 120°W 60°W
longitude

NOAA Climate.gov



NORMAL OR "ENSO-NEUTRAL" CONDITIONS (B)
(NOT AN EL NINO AND NOT A LA NINA)

\

BECAUSE THE
TRADE WMIND S ARE
PUSHING THE WATER
TO THE WEST, IT
PILES UP THERE.

SEA LEVEL IS
HIGHER IN

WEST DUE TO ’
- &

TRADE WIND S ,.1 ITIS ABOUT 1/2
. METER HHGHER IN
ot THE WEST PACIFRIC
WARM POOLTHANMIT
Warm Waters Are Red Cool Waters Are Dark Blue ISIN THE COLD
TONGUE REGION IN
THE EAST.

GRAVITY WOULD LIKE
azoutr T TOBELEVEL,
0.5 METERS BUT THE TRADE
WINDS ARE HOLDING
L THE wARM WATER N
PLACE IN THE WEST.

Indenesia

E Trada Winds
- i = -

Wit
Pacific
Warm
Fool

Figure 1-11 Bob Tisdale



WHAT DO YOU SUPPOSE HAPPENS WHEN THE
TRADE WINDS DECIDE TO RELAX?

WHEN THE TRADE
WIND S WEAKEN,
GRAVYITY TAKES OVER
AND TRIES TO LEVEL
THE SEA SURFACE
HEIGHT OF THE
EQUATORIAL PACIFIC.

THE EQUATORIAL
COUNTER CURRENT
GETS MUCH LARGER
AND WARM WATER
FROM THE PACGIHC
WARM POOL SLOSHES
TO THE EAST.

EQUATORIAL
COUNTER
CURRENT

Warm Waters Are Red Cool Waters Are Dark Blue

AND THAT'S
GRAVITY TAKES OVER WHEN THE

TRADPE WINDS WEAKEN AND TRIES TO How AN E—L NINO
LEVEL THE HEIGHT OF THE OCEAN STARTS""

Weaker e
Trade Winds

Indanesia

West
Pacific
Warm
FPaol

EQUATORIAL COUNTEE CUREENT

P L L
o

Figure 1-12 Bob Tisdale



EL NINO CONDITIONS (A)

WARM WATER
SLOSHES EAST

Warm Waters Are Red Cool Waters Are Dark Blue

You saw this earli er, E |
AWest Side S ryo
SEA
WARM WATER LEVEL
SLOSHES EAST FLATTENS

Indenesia
neanest South

EREEe  America
o e

NovEd:

DURING AN EL NINO,
WARM WATER FROM THE
SURFACE AND BELOW
THE SURFACE OF THE
PACIFIC WARM POOLIS
CARRIED EAST AND
SPREAD ACROSS THE
SURFACE OF THE
CENTRAL AND EASTERN
TROPICAL PACIFIC,
SOMETIMES AS FAR AS
THE AMERICAS.

WATER

E OF THE
SURFACE, AND THAT
INCREASES THE SEA
SURFACE TEMPERATURE
OF THE TROPICAL
PACIFIC.

BT Warm Waters

ol are Rec

sra Blua

Figure 113

Coal Waters

Bob Tisdale



EL NINO CONDITIONS ()

< .4 CLOUDS AND RAIN

Warm Waters Are Red Cool Waters Are Dark Blue

—
cRINENS L

Indonesia South

q America

ara Rad

are Blua

Figure 1-14

Warm Waters

Cool Waters

THE CLOUD S AND RAIN
ACCOMPANY THE WARM
WATER TO THE EAST.

BECAUSE THE WARM
WATER COYERS A
GREATER SURFACE
AREA, THERE IS MORE
EVAPORATION, MORE
CLOUDS AND MORE
RAIN.

AS A RESULT, MORE
HEAT THAN NORMAL IS
DISCHARGED FROM
THE TROPICAL PACIFIC
OCEANTO THE
ATMOSPHERE.

Bolb Tisdale



EL NINO CONDITIONS (¢

TO FEED THE RISING
AIR THAT HAS NOW
TRAVELED EAST, THE
TRADE WINDS IN THE
WESTERN TROPICAL
PACIFIC REVERSE
DIRECTION AND
BECOME WESTERLES.

Warm Waters Are Red Cool Waters Are Dark Blue

THE TRADE WIND S IN
THE EASTERN PACIHC
WEAKEN

i
I.I-I I II " | Trade Winds
Wasterly Wincs II Pl weaken J
Indansazia —_— = South
4 America

Warm Watecrs
ara Rad

Cool Waters
arc Blua

Elammaara 41 15 Bal Tiasdala



http://www.climate.qgov/news-features/blogs/enso/walker-circulation-ensos-
atmospheric-buddy




