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The following several slides are editorial in nature,
but begi n with r eal Stor.
pages of the Washington Post.

The first, from 17 Jan 2017



The Washington Post

Democracy Dies in

Energy and Environment

Scientists have a new way to calculate what global

warming costs. Trump’s team isn’t going to like it.
By Chelsea Harvey

How we view the costs of future climate change, and more importantly how we quantify th
may soon be changing. A much-anticipated new report, just released by the National Aca
of Sciences, recommends maj or updates t
0 and its suggestions could help address
underestimating the damages global warming will cause.

The social cost of carbon is an Obama-era metric first addressed by a federal worki
in 2009.

The basic premise is simple: Scientists agree that climate change will have all kinds of imj
on human societies, including natural disasters and effects on human health, productivity
and agricultural output, all of which have economic consequences.

https://www.washingtonpost.com/news/energy-environment/wp/2017/01/12/scientists-have-
a-new-way-to-calculate-what-global-warming-costs-trumps-team-isnt-going-to-like-it/?utm term=.a6e0ad0Of2
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https://www.pressreader.com/usa/the-washington-post/20170925/28149216150496C

After Maria, the misery

deepens ﬂ

In isolated mountains of Puerto Rico, residents are

running out of basics

The Washington Post 25 Sep 2017
JOEL ACHENBAC
Juncos, puerto rico — In the heat

and humidity here in the central moun-
tains, Meryanne Aldea fanned her
bedridden mother with a piece of card-
board Sunday as the ailing woman lay
on her side, relieving a large ulcer in
her back.

The 63-year-old mother, Maria
Dolores Hernandez, had cotton stuffed
in her ears to keep flies out, since her
now screenless windows were letting
all sorts of bugs in. The gray-haired di-

+6 more

BY SAMANTHA SCHMIDT AND

abetic woman spoke with her daughter
about her worries: that she would run
out of prescription drugs, that they
were almost out of generator fuel to
keep her insulin refrigerated and to run
the fans at night. With all the heat, she
feared that her ulcer would become in-
fected.
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Editorial

The Washington Post is schizoid:

They approvingly proclaim that the social costs of carbon need to be
attached to use of energy.

Yet, they whine when non-availability of electricity harms poor people.
Their solution is to use renewables:

Subsidized Wind and Solar

How did that work out in Puerto Rico?

The next slides have an answer:



| think this is from a storm chasing small business called Live Storms Media;
they put this up on YouTube as **NOT FOR BROADCAST*** hoping

to be paid for the video by markets which can afford to pay the fees.

9-22-17 Puerto Rico Wind - Solar - Cellular Structures Destroyed ... @

***NOT FOR BROADCAST***

MORE VIDEOS 2
LSM

LIVE STORMS

—_—— -_— - = = S =

» ) 0:26/1:21 & Youlube T




Puerto Rico Wind/Solar Destroyed By Mariahttps:/youtu.be/1AAHJs-j3uw
Posted on September 27, 2017 by tonyheller

9-22-17 Puerto Rico Wind - Solar - Cellular Structures Destroyed ... @ #

***NOT FOR BROADCAST***

MORE VIDEOS

> «) 0.08/1:21

https://realclimatescience.com/2017/09/puerto-rico-windsolar-destroyed-by-maria/

Green energy is worthless. If Puerto Rico had to depend on it, they would be back to the
Dark Ages.



https://youtu.be/1AAHJs-j3uw
https://youtu.be/1AAHJs-j3uw
https://youtu.be/1AAHJs-j3uw
https://youtu.be/1AAHJs-j3uw
https://realclimatescience.com/2017/09/puerto-rico-windsolar-destroyed-by-maria/
https://realclimatescience.com/2017/09/puerto-rico-windsolar-destroyed-by-maria/
https://realclimatescience.com/2017/09/puerto-rico-windsolar-destroyed-by-maria/
https://realclimatescience.com/2017/09/puerto-rico-windsolar-destroyed-by-maria/
https://realclimatescience.com/2017/09/puerto-rico-windsolar-destroyed-by-maria/
https://realclimatescience.com/2017/09/puerto-rico-windsolar-destroyed-by-maria/
https://realclimatescience.com/2017/09/puerto-rico-windsolar-destroyed-by-maria/
https://realclimatescience.com/2017/09/puerto-rico-windsolar-destroyed-by-maria/
https://realclimatescience.com/2017/09/puerto-rico-windsolar-destroyed-by-maria/
https://realclimatescience.com/2017/09/puerto-rico-windsolar-destroyed-by-maria/
https://realclimatescience.com/2017/09/puerto-rico-windsolar-destroyed-by-maria/

We have covered:
Daily and Weekly changes (so far) in the Annual Cycle
Controls on the Annual Cycle in the Tularosa Basin Area

Hurricane Harvey Data: Harvey was NOT CO2-Enhanced
2016 Baton Rouge Floods: NOT CO2-Enhanced

We Shift Gears Today: Earth Climate History:
Geological Time Scale, last 600 Million Years
Within the past 500,000 years (part of Pleistocene)
Within the past 10,000 years (Holocene)

Discussion of El Nino, La Nina, ENSO Neutral




Time Domain: Last 600 million years

St nce the Cambri an
O f | 1 feo across Oc
-- when fossils became common.



References for Temperature and Carbon Dioxide data
http://www.scotese.com/

http://ajsonline.org/content/301/2/182.abstract

Sci/Tech
Web/Awards S(/ SCI=TECH
SCIENTIFICAMER AWARDS

s Goal of the PALEOMAP Project

Site Map
Earth History

-

Software *= The goal of the PALEOMAP Project is to illustrate the plate tectonic development of the
Order Form ocean basins and continents, as well as the changing distribution of land and sea
Credits during the past 1100 million vears.

[AMERICAN JOURNAL OF ScIENCE, VoL. 301, FEBruary, 2001, P. 182-204]

GEOCARSB III: A REVISED MODEL OF ATMOSPHERIC CO, OVER
PHANEROZOIC TIME

ROBERT A. BERNER and ZAVARETH KOTHAVALA

Department of Geology and Geoph\ sics, Yale University,
New Haven, Connecticut 06520-8109

ABSTRACT. Revision of the GEOCARB model (Berner, 1991, 1994) for paleolevels
of atmospheric CO,, has been made with emphasis on factors affectmg CO, uptake by
continental weathermg This includes: (1) new GCM {general circulation model)
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If atmospheric <CO2> effect has such a great effect on Temperature and the
feedbacks are so strong, why, at the end of the Ordovician, 450M years BP, did
temperatures fall so precipitously, when <CO2> INCREASED from 4100 to 4500

PPM.? Similar effect in at end of Jurassic. Yellow Arrows.



Proxies for Temperature

Liquid-in-glass thermometer record available, at best, since 1800s

Proxies for temperature: Objects in the physical record dependent on temperature
during their creation -- used to determine temperature history.

Example: Ice Core Data.

Water consists of H20. Oxygen consists of isotopes of 016 and O18.
The 016/018 ratio can be used to determine temperature of the water substance
whi ch became snowé then iIice after buri al

AThe hisadope (*8Q) condenses more readily as temperatures decrease and
falls as precipitation, while the lighter isotope (*¢O) can fall in even colder conditions.
The farther north elevated levels of an 80 isotope are detected signals a warming
over time.8lo

Often written in thed Ot echnical | i teratur

Typically used for Greenland Ice Cores


https://en.wikipedia.org/wiki/Isotope
https://en.wikipedia.org/wiki/Temperatures
https://en.wikipedia.org/wiki/Precipitation_(meteorology)
https://en.wikipedia.org/wiki/North
https://en.wikipedia.org/wiki/Proxy_(climate)

Proxies for Temperature, Rainfall
Tree Rings, pioneered by the University of Arizona Tree Ring Laboratory.

fDendroclimatology is the science of determining past climates from trees,
primarily from properties of the annual tree rings.

Tree ringseéwider when conditions f
are difficult.o

Denarture fom pormal, defie The Longest Measure of Drought:

rage annual rainfall

b @
over the period 1931 to 1990, 21 Centuries of Rainfall in New Mexico

This chart shows deviation in annual rainfall levels from a
ctandard 20th-century benchmark (the period from 1931 to 1990),
deviations beginning in 137 B.C. and running through 1592, Blue
bars are years wetter than the norm; orange are drier.
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https://en.wikipedia.org/wiki/Tree_rings

Other Proxies for Temperatures
Boreholes:
oBoreholes have a great advantage over n
required: they are actual temperatures.

However, they record surface (ground) temperature not the near-surface temperature
(1.5 meter) used for most "surface" weal

oCentral Greenland borehole temperatur e:
of approximately 1AC N0.2AC preceded by a few centuries of cool conditions.

Preceding this was a warm period centered around A.D. 1000, which was warmer than tr
late 20th century by approximately 1AC."

A borehole in the Antarctica icecap shows that the "temperature at A.D. 1 [was]
approximately 1AC war mer than the | ate 20th cent

How did AaWi ki pedi adbs Climate Doctoro all

https://casf.me/wikipedias-climate-doctor-by-lawrence-soloman/
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Time Domain:
last 450,000 years-- Vostok Ice Cores

Prominent 100,000-year Climate
Cycles



http://en.wikipedia.org/wiki/File:VVostok-ice-core-petit.png
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natur e International weekly journal of science

| efter http://www.nature.com/nature/journal/v462/n7271/abs/nature08564.ht

Nature 462, 342-345 (19 November 2009} | doi:10.1038/nature08564; Received 9 October 2008;
Accepted 5 October 2009

Evidence for warmer interglacials in East Antarctic ice
cores

L. C. Simel, E. W. Wolff}, K. I. C. Oliver®2 & 1. C. Tindall2
Three East Antarctica Ice Cores from the past 340,000 years.

AWe conclude that previous temperature
climates are likely to be too low.

The available evidence is consistent with a peak Antarctic interglacial
temperature that was at least 6 K higher than that of the present day

0 approximately double the widely quoted 3 1.5 K (refs5,6) . ©


http://www.nature.com/nature/journal/v462/n7271/full/nature08564.html
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http://en.wikipedia.org/wiki/File:VVostok-ice-core-petit.png

Previous Nature Letter says there is evidence that the three interglacials shown with
yellow arrows are likely 6 degrees C Warmer <at 280 PPM CQ2> than indicated solely by

the Vostok Ice Cores. /7 /7
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Present <CO2> is ~415 PPM, which on the green CO2 scale on the right would be
Off Scale High. If CO2 controlled temperature, then this would be the warmest of the
five interglacials. It is the coldest/7herefore, C02/70es not control temperature.
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WIKIPEDIA Eemian  Previous Interglacial, 130,000 years ago.

The Free Encyclopedia From Wikipedia, the free encyclopedia

Temperature: perhaps 6C (10F) warmer than mean of the Holocene
CO2: 280 PPM
Sea Level 4to 6 m higher than present Sea Level

Features: The hippopotamus was distributed as far north as the rivers
Rhine and Thames

Forests reached as far north as North Cape, Norway (which is now tundra)
well above the Arctic Circle.

Greenland ice core site Dye 3 was glaciated during the Eemian,
implies Greenland could have contributed at most 2 m (6.6 ft) to sea level rise.

Scandinavia was an island due to the inundation of vast areas of northern Europe
and the West Siberian Plain.



http://en.wikipedia.org/wiki/Eemian
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Seventeen Sets positive (red), negative (blue) Temperature change Deg F/ 100 years
Dr Don Easterbrookds analysis of GISP2 proxy

Highest rate: +14F in 40 years (younger Dryas)
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Greenland GISP2 Ice Core - Temperature Last 10,000 Years
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Greenland GISP2 Ice Core - Temperature Last 10,000 Years
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Minoan, Roman, Medieval Warm Periods

The past 3500 year s -1sthCOms yae ari spd rnice
In temperatures

Show of hands
Have you heard of ABond Cycleso of
Have you heard of the 1000-1500 year periodicity of temperatures?
Have you heard that it was distinctly warmer 3500, 2000, and 1000 yrs ago?

| f not, then, #AWhy not ?0



6181 BC: Sudden cooling kills numerous trees, trunks of which are found by Swiss
Geologist Christian Schluchter at the base of the Mont Mine’ Glacier, Switzerland,
about 5 miles north of the Italian border and 10 miles west of Zermatt.

http://notrickszone.com/2014/06/09/giant-of-geologyqglaciology-christian-schluechter-refutes-co2

-feature-intery

riew-throws-climate-science-into-disarray/
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Data: R.B. Alley, The Younger Dryas cold interva
as viewed from central Greenland.
Journal of Quaternary Science Reviews 19:213-226
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“the forest line was much higher than it is today; there were hardly any glaciers. Nowhere in the detailed
travel accounts from Roman times are glaciers mentioned.”
http://notrickszone.com/2014/06/09/giant-of-geolo laciology-christian-schluechter
-refutes-co2-feature-interview-throws-climate-science-into-disarray/#sthash.z6pKzqtQ.zZWfPF60s.dpuf
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http://www.drroyspencer.com/wp-content/uploads/2000-years-of-global-temperatures-
industrial-revolution-start.jpg

N. Hemisphere Temperature proxies
(Ljungqvist, F.C. 2010)
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Multi-proxy reconstruction also shows ~1000-year cycles in the Holocene
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http://www.essc.psu.edu/essc web/seminars/spring2006/Mar1/Bond%20et%20al%20200.

Persistent solar influence on North Atlantic climate during the holocene
Gerard Bond: Bernd Kromer: Juerg Beer: Raimund Muscheler: et al

Science,; Dec 7. 2001: 294, 5549. Research Library Core

pg. 2130

Persistent Solar Influence on

North Atlantic Climate During
Paper on Bond Cycles the Holocene

Gerard Bond,'* Bernd Kromer,” Juerg Beer,?
Raimund Muscheler,® Michael N. Evans,* William Showers,®
Sharon Hoffmann," Rusty Lotti-Bond,” Irka Hajdas,® Georges Bonani®

Surface winds and surface ocean hydrography in the subpolar North Atlantic
appear to have been influenced by variations in solar output through the entire
Holocene. The evidence comes from a close correlation between inferred chang-
es in production rates of the cosmogenic nuclides carbon-14 and beryllium-10
and centennial to millennial time scale changes in proxies of drift ice measured
in deep-sea sediment cores. A solar forcing mechanism therefore may underlie
at least the Holocene segment of the North Atlantic’s “1500-year” cycle. The
surface hydrographic changes may have affected production of North Atlantic
Deep Water, potentially providing an additional mechanism for amplifying the

el ar cimmale mmml e bl e or b v ot B | Es s


http://www.essc.psu.edu/essc_web/seminars/spring2006/Mar1/Bond et al 2001.pdf

Glaciers as Climate Witness, Gletcher als Klimazeugen
http://www.iuf-berlin.org/wm files/wm pdf/prof. patzelt berlin 4.12.2009.pdf
S 1852

DAS SCHLATENKEES AWM VENEDIGER.

These images in the Austrian Alps shows glacial retreat from 1852-1995.
This is the sort of information that alarmists like to show as proof of

man-caused Global Warming. Has this happened before?
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Glaciers as Climate Witness, Gletcher als Klimazeugen

http://www.iuf-berlin.org/wm files/wm pdf/prof. patzelt berlin 4.12.2009.pdf
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Think of It:

Ice Cores from Greenland show ~12 warm periods last 10,000 years. <O16/018 ratio>
Present Warm Period Notably Weaker than past such periods.

| ce Cores show dr amat i ¢ htps:Beh.wikipgdia.on/@iki/2 K
8.2 kiloyear event

Christian Schluchters hows same cooling eventej umbl
| ce cores match up with Roman Warm Peri o

Ice Cores match up with Medieval Warm Period
History of England and Europe
Ice Cores match up with borehole data set from Greenland.

Austrian Alps Dendrochronology also shows ~12 Warm Periods last 10,000 years
Present Warm Period Notably Weaker than past such events

Fundamentally Different Proxies show the same pattern, but separated by
Thousands of Kilometers.

Do the data send a distinct message”?
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El Nino, a basic description



Origins of the name, El Nifio

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

El Nifio means The Little Boy or Christ child in Spanish.
This name was used for the tendency of t

h e
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| Southern Hemisphere 32% of Land Area
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s1600/Hadley+ci Subpolar __Polar high
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El NINnO pattern: Brings wet from California to New Mexico to East
Coast

Huge Warm Pattern from Gult of Alaska all the way to Michigan!
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PERSISTENT EXTENDED PACIFIC JET STREAM
& AMPLIFIED STORM TRACK
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http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensocycle/nawinter.shtml

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

offshore winds:
Upwelling of cold wate

+d "’:ﬂ'*"""ﬁi Oﬁshore Wlnds

"’f.ﬂ "'-T*“
it

g T8 '."s'f. '?Hw*'“ J}:—f Upwelllng of cold watelfl_"




La Nina pattern, brings dry/drought from Arizona to Florida

http://www.cpc.ncep.noaa.gov/products/analysis _monitoring/ensocycle/nawinter
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http://www.climate.gov/news-features/blogs/enso/walker-circulation-ensos-
atmospheric

-buddy

El Nino conditions

longitude

NOAA Climate.gov
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La Nina conditions

longitude

NOAA Climate.gov
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Nino 3.4 region: area bounded from 5N to 5S and from 120W to 160E
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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 (SST) 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
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Societal Impacts
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The Oceanic Nino Index: (ONI) is one of the primary indices used to monitor the 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).



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

Golden Gate Weather Services, Jan Null, used with permission
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Oceanic Nifio Index (ONI)

ttp:/ fwww.cpe.ncep.noaa.gov/ products/analysis_monitoring/ensostuff/ensoyears.shtml
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http://ggweather.com/enso/oni.htm

1ic Nino Index (ONI) Nino 3.4 Temperatures, Ocean SST

p.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.s html
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Oceanic Nifio Index (ONI) Nino 3.4 Temperatures, Ocean SST
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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/mel/
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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/
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http://www.nytimes.com/imagepages/2012/08/12/opinion/sunday/12drought-horizch.html

The Longest Measure of Drought:
21 Centuries of Rainfall in New Mexico
This chart shows deviation in annual rainfall levels from a

20th-century benchmark (the period from 1931 to 1990),
Departure from nomal, defined beginning in 137 B.C. and running through 1992. Blue
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El Nino/ENSO helps explain dramatic changes from Wet to Dry in New Mexico

47 out of
the first
93 years
) : ) ) ) ) ) ) ) ) of the
1000 21100 1200 21300 {1400 1800 (1600 £ 1700 : 1800 £1800 54
i i i i i i i | 53 years in century
: 73 years in the 66 years in the  : i 90yearsinthe : 88yearsinthe i Téyearsinthe : | the 19th — about
o 12th cenlury were | 13th cenlury i ¢ 15k century = 16th century were : ¢ 18th century . century half —
- below narmal. were below i i were below ¢ below normal. i were below : were were
: normal, ¢ narmal. : The latter half saw : ¢ normal, ;| below below
: : ¢ amegadrought ¢ ¢ | normal. normal.
. lasting i !
: decades.

92



http://www.nytimes.com/imagepages/2012/08/12/opinion/sunday/12drought-horizch.html
http://www.nytimes.com/imagepages/2012/08/12/opinion/sunday/12drought-horizch.html
http://www.nytimes.com/imagepages/2012/08/12/opinion/sunday/12drought-horizch.html

Repeat of this IMPORTANT POINT!

WATER TEMPERATURE OF OCEAN OFFSHORE NORTH AMERICA
DETERMINES RAINFALL/DROUGHT in (especially) Western North America

What determines that water temperature?

The Multi-year weather pattern called EL NINO

E I Ni no Southern Oscillation AENSOO
Later, weoO-ehrpatermdy a 60

PACI FI C DECADAL OSCI LLATI ON or APDOO

30 years MORE EL NINOS, and
30 years FEWER EL NINOS.

Now to discuss the variability of rainfall here based on weather records.

| t 6s not necessar y-caused COR-fueledtclinate chlangepa n
only to understand the climate we have here naturally.



The variability of the monsoon rainfall in Tucson

I s from dri est, 1.5906 to wettest, 13.

In El Paso, the variability of the monsoon rainfall

I s from dri est 0.236 to wettest, 15. 28



1924: with 2.93 inches of Rain
1941: with 33.94 inches of Rain

Extremes in precipitation, Carlsbad, New Mexico

Think of it: 30 inches difference between wettest and driest years
a factor of Ten Times N difference between the two.

And, 1941 stands out as the wettest year, by far.

What about 1941 caused so much rain?

Truth or
Consequences
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El Nino/ENSO helps explain dramatic changes from Wet to Dry in New Mexico
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El Nino/ENSO helps explain dramatic changes from Wet to Dry in New Mexico

60-year Pacific Decadal Oscillation helps explain Rainfall and Drought in NM
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A highly-recommended
E-book.

This book is the source
for the excellent
graphics | used later
In this section.




El Nino, basics on how

|t devel ops and wo

The entire phenomenon
Is called

ENSO: El Nino Southern
Oscillation



1.2 The ENSO Annotated Illustrations

THE PLANET EARTH

THE O0CEANS COVER
ABOUT 70% OF OUR
PLANET.

IT'S INPORTANT TO
UNDERSTAND HOW
THE LARGEST
O0CEAN, THE PACIFIC,
PERIODICALLY
RELEASES
ADDITIONAL HEAT TO
THE ATMOSPHERE
AND REDISTRIBUTES
THAT HEAT WITHIN
THE OCEANS.

FIRST, A FEW
PRELMINARIES.

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
BERING STRAIT NEAR THE
ARCTIC 0CEAN TO THE
IMAGINARY BORDER WITH
THE SOUTHERN OCEAN THAT
SURROUNDS ANTARCTICA.

Figure 1-2 Bob Tisdale
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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 HEWSPHERE
AND FROM THE
SOUTHEAST TO THE
NORTHWEST IN THE
SOUTHERN
HEMISPHERE.

Figure 1.3 Bob Tiedale
HHH

OCEAN CURRENTS

THE OCEAN CURRENTS IN
THE TROPICAL PACIRC ARE
DRIVEN BY THE TRADE
WINDS.

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.




Tisdale - Who Turned on the Heat? -

OCEAN CURRENTS

THE TRADE WIND-DRIVEN
WATERS COLLUDE WITH
LAND S0 THEY ARE
FORCED TO HEAD TOWARD
THE POLES.

THEY THEN CRCLE
AROUND AND FORM WHAT
ARE CALLED THE NORTH
AND SOUTH PACIFIC
GRES.

Figure 15 Bob Tisdale
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INTRODUCTION TO THE CROSS SECTION OF THE
EQUATORIAL PACIFIC OCEAN
USED IN MANY OF THE GRAPHICS THAT FOLLOW

|&— About 16,700km —>
Indonesia _ South SEm
Warm Waters s America e
Are Red e ;F
Cool Waters it 300m
Are Blue ‘ f

'R

THE DIMENSIONS OF THE CR0SS SECTION ARE SKEWED. BUT
KNOWING THE SEA LEVELIS ABOUT 0.5 METERS HIGHER IN THE
WEST THAN IN THE EAST UNDER "NORMAL" CONDITIONS IS
IMPORTANT.

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

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

Figure 156 Bob Tisdale



EQUATORIAL PACIFIC
A Different Perspective of Its Surface

NINO3.4 Region
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NORMAL OR "ENSO-NEUTRAL" CONDITIONS (A)
(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

SUNS

Indonesia |,

South
Amerlca

‘ Trade Winds

Waest
Pacific
Warm
Pool

Warm Waters

o are Res

Cool Waters

sraBlue

Figure 1.7

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

THE TRADE WINDS
ALS0 DRAW COOL
WATERS FROM BELOW
THE SURFACE OF THE
EASTERN EQUATORIAL
PACHCIN A PROCESS
KNOWN AS UPWELLING.

Bob Tisdale



NORMAL OR "ENSO-NEUTRAL" CONDITIONS (B)
(NOT AN EL NINO AND NOT A LA NINA)
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Figure 18

Warm Waters

AS ARESULT, THE
SEA SURFACE
TEMPERATURE IN
THE WEST PACIFIC
WARM POOL CAN
BESTOWDEGC
WARMER THAN IN
THE COLD TONGUE
REGION IN THE
EAST.
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NORMAL OR "ENSO-NEUTRAL" CONDITIONS (©)
(NOT AN EL NINO AND NOT A LA NINA)
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Eiaure 19

Warm Waters

Cool Waters

THE OCEANS RELEASE
HEAT PRIMARILY
THROUGH
EVAPORATION.

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

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

IN DOING SO, IT
RELEASES THE HEAT
FROM THE SUN THAT
WAS USED TO
EVAPORATEIT.

Bob Tisdale



NORMAL OR "ENSO-NEUTRAL" CONDITIONS (D)
(NOT AN EL NINO AND NOT A LA NINA)
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EAST.
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Figure 1-10 Bob Tisdale



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

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

SEA LEVEL IS

HIGHER IN
WEST DUE TO

ITIS ABOUT 1/2
METER HIGHER IN
THE WEST PACIHIC
WARM POOLTHANIT
Warm Waters Are Red Cool Waters Are Dark Blue ISIN THE COLD
TONGUE REGION IN
THE EAST.

GRAVITY WOULD LKE
agour  ITTOBELEVEL,
0.5 METERS BUT THE TRADE
WINDS ARE HOLDING
Indonesia e Whede i THE WARO“ WATER IN
L e, PLACE IN THE WEST.

West
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Figure 1-11 Bob Tisdale



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

WHEN THE TRADE
WINDS WEAKEN,
GRAVITY 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 PAQHC

Warm Waters Are Red Cool Waters Are Dark Blue WARM POOL SLOSHES
TO THE EAST.

EQUATORIAL
COUNTER
CURRENT

AND THAT'S

GRAVITY TAKES OVER WHEN THE

TRADE WINDS WEAKEN AND TRIES TO HOW AN EL NINO
LEYEL THE HEIGHT OF THE OCEAN STARTS""

Weaker

) Trade Winds
Indonesia |

et
Pacific
Warm
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Figure 1-12 Bob Tisdale






