
 Weather, Climate, and Climate Changeé 

What the Data Say 

Climate History and El Nino (ENSO) 

Bob Endlich 

bendlich@msn.com  

3 Oct 2017 

http://casf.diskstation.me/wordpress/  

Apologies--continued web page Technical Difficulties.  

 

mailto:bendlich@msn.com
http://casf.diskstation.me/wordpress/
http://casf.diskstation.me/wordpress/
http://casf.diskstation.me/wordpress/


 
The following several slides are editorial in nature,  

 

 but begin with  real stories  taken from the ñnewsò  

 

 pages of the Washington Post. 
 
 



By Chelsea Harvey 
 
How we view the costs of future climate change, and more importantly how we quantify them, 
 may soon be changing. A much-anticipated new report, just released by the National Academy 
 ƻŦ {ŎƛŜƴŎŜǎΣ ǊŜŎƻƳƳŜƴŘǎ ƳŀƧƻǊ ǳǇŘŀǘŜǎ ǘƻ ŀ ŦŜŘŜǊŀƭ ƳŜǘǊƛŎ ƪƴƻǿƴ ŀǎ ǘƘŜ άǎƻŎƛŀƭ Ŏƻǎǘ ƻŦ ŎŀǊōƻƴέ 
 τ  ŀƴŘ ƛǘǎ ǎǳƎƎŜǎǘƛƻƴǎ ŎƻǳƭŘ ƘŜƭǇ ŀŘŘǊŜǎǎ ŀ ƎǊƻǿƛƴƎ ǎŎƛŜƴǘƛŦƛŎ ŎƻƴŎŜǊƴ ǘƘŀǘ ǿŜΩǊŜ  
underestimating the damages global warming will cause. 
 
The social cost of carbon is an Obama-era metric first addressed by a federal working group 
 in 2009.  
 
The basic premise is simple: Scientists agree that climate change will have all kinds of impacts 
 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=.a6e0ad0f2023
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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 is that working out in Puerto Rico? 

 

       The next slides have an answer: 
 
 



I 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. 



 https://youtu.be/1AAHJs-j3uw 

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

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/


Halfway through class 

      

     Daily and Weekly changes (so far) in the Annual Cycle 

 

     Controls on the Annual Cycle in the El Paso Area 

 

     Hurricane Harvey Data: Harvey was  NOT CO2-Enhanced 

     2016 Baton Rouge Floods:                 NOT CO2-Enhanced 

 

      We Shift Gears:  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  

 



                                   References for Temperature and Carbon Dioxide data 
     http://www.scotese.com/                          http://ajsonline.org/content/301/2/182.abstract  

http://www.scotese.com/
http://ajsonline.org/content/301/2/182.abstract


X-Axis Time: Cambrian 600 MY ago Left                              Present on Right 

Y-Axis Blue Average Global Temperature, Scotese Paleomap Project Climate Tab 

Y-Axis Black Atmospheric <CO2>  Berner & Kothavala, Am J. Sci., 2001, p 182-204  



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 H2O.  Oxygen consists of isotopes of O16 and O18. 

The O16/O18 ratio can be used to determine temperature of the water substance 

which became snowé then ice after burialéhundredséthousands of years. 

 

ñThe heavier isotope (18O) condenses more readily as temperatures decrease and 

 falls as precipitation, while the lighter isotope (16O) can fall in even colder conditions. 

 The farther north elevated levels of an 18O isotope are detected signals a warming 

 over time.[8]ò 

 

Often written in the technical literature as  ŭ18O. 

 

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)


Other Proxies for Temperature 

 

     Tree Rings, pioneered by the University of Arizona Tree Ring Laboratory. 

 

     ñDendroclimatology is the science of determining past climates from trees, 

       primarily from properties of the annual tree rings.  

 

      Tree ringséwider when conditions favor growth, narrower when times 
       are difficult.ò 

https://en.wikipedia.org/wiki/Tree_rings


Other Proxies for Temperatures  

 

    Boreholes: 

   òBoreholes have a great advantage over many other proxies in that no calibration is 

    required: they are actual temperatures.  

 

    However, they record surface (ground) temperature not the near-surface temperature 

    (1.5 meter) used for most "surface" weather observations.ò 

 

    òCentral Greenland borehole temperatures show "a warming over the last 150 years 

    of approximately 1ÁC Ñ 0.2ÁC preceded by a few centuries of cool conditions.  

 

    Preceding this was a warm period centered around A.D. 1000, which was warmer than the

    late 20th century by approximately 1ÁC."  

 

    A borehole in the Antarctica icecap shows that the "temperature at A.D. 1 [was] 

    approximately 1ÁC warmer than the late 20th century".[14]ò 

 

 

    How did ñWikipediaôs Climate Doctorò allow this one to escape deletion? 

 

 

      http://casf.diskstation.me/wordpress/wp-content/uploads/2017/04/Wikipedias-Climate 

-Doctor-by-Lawrence-Soloman.pdf 
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Wisconsin Illinoisan 

X-Axis Time Present Time, Left          450,000 years BP, Right 

Y-Axis Blue Temperature difference ñanomalyò from mean, last 10K yrs 

Y-Axis Green, Scale on Right, atmospheric <CO2> 

Interglacials 

Glacials 
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Three East Antarctica Ice Cores from the past 340,000 years. 

 

ñWe conclude that previous temperature estimates from interglacial 

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 

 

 ðapproximately double the widely quoted 3  1.5 K (refs 5, 6).ò 

http://www.nature.com/nature/journal/v462/n7271/abs/nature08564.html  

http://www.nature.com/nature/journal/v462/n7271/full/nature08564.html
http://www.nature.com/nature/journal/v462/n7271/full/nature08564.html
http://www.nature.com/nature/journal/v462/n7271/abs/nature08564.html
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Previous Nature Letter says there is evidence that the three interglacials shown with 

yellow arrows are likely 6 degrees C Warmer <at 280 PPM CO2> than indicated solely by 

 the Vostok Ice Cores. 
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Present <CO2> is ~406 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. Therefore, CO2 does not control temperature. 
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http://en.wikipedia.org/wiki/Eemian 

Temperature:  perhaps 6C (10F) warmer than mean of the Holocene 

 

CO2: 280 PPM 

 

Sea Level  4 to 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,[5]  

 implies Greenland could have contributed at most 2 m (6.6 ft) to sea level rise.[6][7]  

 

Scandinavia was an island due to the inundation of vast areas of northern Europe  

and the West Siberian Plain. 
 
 

Previous Interglacial, 130,000 years ago. 

http://en.wikipedia.org/wiki/Eemian
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http://en.wikipedia.org/wiki/File:Vostok -ice-core-petit.png 
 

Holocene Eemian Holstein 

Wisconsin Illinoisan 

following graphics detail  Wisconsin-Holocene transition 
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        http://wattsupwiththat.files.wordpress.com/2011/01/easterbrook_gisp2_fig2.jpg 

Seventeen Sets positive (red), negative (blue)            Temperature change Deg F / 100 years 

Dr Don Easterbrookôs analysis of GISP2 proxy temperatures. 

Highest  rate:   +14F in 40 years (younger Dryas)  

http://wattsupwiththat.files.wordpress.com/2011/01/easterbrook_gisp2_fig2.jpg
http://wattsupwiththat.files.wordpress.com/2011/01/easterbrook_gisp2_fig2.jpg


  X-Axis, Time                 Oldest on Left,                                      Present on Right  

  Y-Axis,  Temperature   from the O16/O18 ratio , Greenland GISP2 Ice Core   

     Coldest Down, Warmer Up.   



http://wattsupwiththat.files.wordpress.com/2013/03/gisp2-ice-core-temperatures.jpg?w=960&h=720 

 

Add  warming since the last  data 
Point  120 years ago,    +0.8C 

When is climate NOT changing?  
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Minoan, Roman, Medieval Warm Periods 
 

   The past 3500 years shows a distinct ñ1000-1500ò year periodicity 

   in temperatures 

 

Show of hands 

 

   Have you heard of ñBond Cyclesò of climate fluctuations? 

 

   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? 

 

   If not, then, ñWhy not?ò 
 
 









http://www.essc.psu.edu/essc_web/seminars/spring2006/Mar1/Bond%20et%20al%202001.pdf 

Paper on Bond Cycles 

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 
 

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? 

http://www.iuf-berlin.org/wm_files/wm_pdf/prof._patzelt_berlin_4.12.2009.pdf
http://www.iuf-berlin.org/wm_files/wm_pdf/prof._patzelt_berlin_4.12.2009.pdf
http://www.iuf-berlin.org/wm_files/wm_pdf/prof._patzelt_berlin_4.12.2009.pdf


     Glaciers as Climate Witness,   Gletcher als Klimazeugen 

http://www.iuf -berlin.org/wm_files/wm_pdf/prof._patzelt_berlin_4.12.2009.pdf 
 

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? 

http://www.iuf-berlin.org/wm_files/wm_pdf/prof._patzelt_berlin_4.12.2009.pdf
http://www.iuf-berlin.org/wm_files/wm_pdf/prof._patzelt_berlin_4.12.2009.pdf
http://www.iuf-berlin.org/wm_files/wm_pdf/prof._patzelt_berlin_4.12.2009.pdf


 

Think of it: 
 

Ice Cores from Greenland show ~12 warm periods last 10,000 years.  <O16/O18 ratio> 

Present Warm Period Notably Weaker than past such periods. 

 

Ice Cores show dramatic cooling, ñ8.2 K yearò event, https://en.wikipedia.org/wiki/ 

8.2_kiloyear_event 

 

Christian Schluchter shows same cooling eventéjumble of trees Mt Mineô Switzerland 

 

Ice cores match up with Roman Warm Period and Hannibalôs crossing of Alps 

 

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? 
 

https://en.wikipedia.org/wiki/8.2_kiloyear_event
https://en.wikipedia.org/wiki/8.2_kiloyear_event
https://en.wikipedia.org/wiki/8.2_kiloyear_event


 
 

El Nino, a basic description 
 
 



 Origins of the name,  El Niño 
 
El NiñoΧ ƻǊƛƎƛƴŀƭƭȅ ǊŜŎƻƎƴƛȊŜŘ ōȅ ŦƛǎƘŜǊƳŀƴ ƻŦŦ ǘƘŜ Ŏƻŀǎǘ ƻŦ {ƻǳǘƘ !ƳŜǊƛŎŀ ŀǎ  ŀǇǇŜŀǊŀƴŎŜ ƻŦ 
unusually warm water in the Pacific Ocean, occurring  ~beginning of the year.  
El Niño means The Little Boy or Christ child in Spanish.  
¢Ƙƛǎ ƴŀƳŜ ǿŀǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ǘŜƴŘŜƴŎȅ ƻŦ ǘƘŜ ǇƘŜƴƻƳŜƴƻƴ ǘƻ ŀǊǊƛǾŜ ŀǊƻǳƴŘ /ƘǊƛǎǘƳŀǎΧ  
 
ΧǘƘŜ bƻǊǘƘŜǊƴ IŜƳƛǎǇƘŜǊŜΩǎ ²ƛƴǘŜǊ {ƻƭǎǘƛŎŜ 

Southern Hemisphere 32% of Land Area 

Northern hemisphere  68% of Land Area  



http://1.bp.blogspot.com/-tDTpvWrModo/U2XoP6s57XI/AAAAAAAAA7o/r6Ik0N5VHk8/ 
s1600/Hadley+cells+2_ux1_eiu_edu.jpg 

Ferrell Cell 
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http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensocycle/nawinter.shtml 

       El Nino pattern: Brings wet 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.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 water 

Offshore winds 
Upwelling of cold water 

But EL NINO is caused by a disruption of this pattern, which allows warm water 

 to flow from Indonesia/Western Pacific across the entire Pacific Ocean. 

 



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

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

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


 

 

Next graphics show animations of El Nino, and then La Nina  

 

 





offshore winds:  
Upwelling of cold water 

Offshore winds 
Upwelling of cold water 

The Northeasterly Trade Winds are very prevalent, stronger in La Nina years. 

Visitors to Hawaii usually encounter  steady from the northeast Trade Winds 



  
 
Animation of La Nina beginning on 31 Jan 1998  

 

 

https://bobtisdale.files.wordpress.com/2012/06/animation -3-1.gif  
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IMPORTANT POINT! 
 

WATER TEMPERATURE OF OCEAN OFFSHORE NORTH AMERICA  

DETERMINES RAINFALL/DROUGHT in (especially) Western North America 

 

 

 What determines that water temperature? 

 

  That  Multi-year weather pattern called  EL NINO 

 

 also,  El Nino-Southern Oscillation  ñENSOò 

 

  Later, weôll study a 60-year pattern 

 

PACIFIC DECADAL OSCILLATION or  ñPDOò 

 

30 years MORE EL NINOS,  and  

30 years FEWER EL NINOS. 
 



 
http:// www.climate.gov/news-features/blogs/enso/walker-circulation-ensos-atmospheric 
-buddy 
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 Nino 3.4 region:  area bounded from 5N to 5S and from 120W to 160E 



The Oceanic Nino Index: (ONI) is one of the primary indices used to monitor the El 

Nino-Southern Oscillation (ENSO). 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 

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


Nino 3.4 Temperatures,  Ocean  SST  

Global Greenhouse Temps, TLT  



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

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/


Bob Tisdaleôs Hovemuller diagram.  Equator Sea Surface Temperature (Longitude) 

 

SSTs , not anomalies. Rough Geography ïYellow arrows  
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Celebes  Papua New Guinea    International Date Line             Galapagos Is.                    Ecuador 

El Nino Years 
(Red) 

La Nina 
Years (Blue) 



Rainfall and Drought Chart: New York TimeséU of A Tree Ring Laboratory 

X-Axis Time:   1200s on LEFT -- present on RIGHT 

Y-Axis: Rainfall (Blue, above Axis) Drought (Brown, Below Axis)  

  Axis = 20th Century Avg 1900-1993 



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

Late 20th Century wettest in 2000 years.   Aboô Mission, Mountainair: founded 1620 

 re-roofed,1640,  abandoned because of drought ~1675.  

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


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

 

 

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

 

 

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 

 

  El Nino Southern Oscillation  ñENSOò 

 

  Later, weôll study a 60-year pattern 

 

PACIFIC DECADAL OSCILLATION or  ñPDOò 

 

30 years MORE EL NINOS,  and  

30 years FEWER EL NINOS. 

 

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

 

Itôs not necessary to resort to human-caused CO2-fueled climate change, 

only to understand the climate we have here naturally. 



 

 

The variability of the monsoon rainfall in Tucson  

is from driest, 1.59ó to  wettest, 13.84,ó or 12.25 inches. 

 

 

In El Paso, the variability of the monsoon rainfall  

is from driest 0.23ó to wettest, 15.28,ó or 15.05 inches. 

 

 

 

 

 



Extremes in precipitation, Carlsbad, New Mexico 1924: with 2.93 inches of Rain 

1941: with 33.94 inches of Rain  

Think of it:     30 inches difference between wettest and driest years  

                        a factor of Ten Times ñdifference between the two.  

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

 

                       What about 1941 caused so much rain?  



http://onlinelibrary.wiley.com/doi/10.1256/ 
wea.248.04/pdf 

ά{ǘǊƻƴƎΣ [ƻƴƎ-[ŀǎǘƛƴƎ 9ƭ bƛƴƻέ 
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https://bobtisdale.files.wordpress.com/2013/05/figure-16.png 
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http://www.aviso.altimetry.fr/en/news/idm/2015/jul-2015-el-ninos-return 
-west-side-story.html 
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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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http://www.wrh.noaa.gov/twc/monsoon/monsoon_variability.php 
 

 

Here we have a presumably mid-level professional  employee of the NWS,  

trying to provide good technical information on a complex subject,  

the variability of the  North American Monsoon of the southwestern USA,  

and this employee blurts out the truth: 

 

The Intergovernmental Panel on Climate Change, or IPCC, models ñpoorly 

represent the North American Monsoon in the Southwest.ò 
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Who else has noticed that the IPCC models do poorly?  

 

 

 











A highly-recommended 

E-book. 

 

This book is the source 

for the excellent 

graphics I used later 

in this section. 
 
 



 
 

El Nino, basics on how 

 

 it develops and worksé 

 

The entire phenomenon is called  

 

ENSO: El Nino Southern 

Oscillation  
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