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Outline 

 

     How Geography of El Paso-Las Cruces-Alamogordo area 

     fits into global and local climate controls 

 

     Storms, Storminess, and Climate Change 

 

     The Subtropical Ridge 

 

      North American Monsoon 

 

      El Nino, La Nina, ENSO-Neutral 

 

      The Pacific Decadal Oscillation: 

      The 60-years-long weather feature many mistook for 

       human-caused CO2-fueled “global warming” 
 

  



 

     Geography, Weather, and Climate 

 

      We’re far from the moderating influences of large water bodies. 

 

 700 miles straight-line distance 

 

     Interiors of large continents -- large differences in winter-to-

summer temperatures 

 

     We’re in the Basin and Range Province -- one high mountain 

range to our East.    

 

    sub-Polar Air Masses frequent as “back-door” cold fronts 

 Arctic Air Masses occasionally arrive here:  Feb 2011 

 

   Our Area = source region for hot, dry air Continental Air  

masses, especially March-June 

 

    
 

 

 

 

 

  



700 miles 

730 miles 



Arrows show pathways 

for cold air from Canada 

to reach Rio Grande Valley, 

Tularosa Basin and El Paso 

through low terrain 



Air Masses,  source regions, movement patterns.  Sometimes Arctic air reaches 

 El Paso,  Tularosa Basin.                 A = Arctic     mT = maritime Tropical  

cP = Continental Sub Polar  mP = Maritime Sub Polar     cT = Continental Tropical  

Spring-early 

Summer only 
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Ferrell Cell 
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http://ggweather.com/enso/itcz.gif 

 

http://www.srh.noaa.gov/jetstream/tropics/ 

itcz.html 

 

http://ggweather.com/enso/itcz.gif
http://www.srh.noaa.gov/jetstream/tropics/itcz.html
http://www.srh.noaa.gov/jetstream/tropics/itcz.html
http://www.srh.noaa.gov/jetstream/tropics/itcz.html


http://www.visionlearning.com/en/library/Earth-Science/6/Factors-that-Control-Regional- 

Climate/255 

 

Incoming radiation, (insolation), and outgoing radiation vary with latitude. 

 Tropics receive more solar radiation than they emit, creating an energy surplus. 

 Polar regions emit more than they receive.          Imbalance causes storms. 

A Cooler Planet is stormier.  Warmer Planet has fewer strong storms. 
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Brief sidebar on Tornadoes and the National Climate Assessment statement 

that Extreme Weather is increasing.  

 

Last week we showed data about history of hurricane enegetics: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Now a brief foray into tornado history  



http://www1.ncdc.noaa.gov/pub/data/cmb/images/tornado/clim/EF3-EF5.png 

Cooling from 1954-1977; then warming. 

Feb 2011, Arctic blast followed by violent spring tornadoes Joplin, MO, 

Tuscaloosa, AL 
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https://www.washingtonpost.com/weather/2018/12/26/will-be-first-year-with-no-violent-tornadoes-united-states/ 

Annual violent tornado numbers in modern history. The purple dashed line is a linear trend; 

 blue line, a 15-year average. 

 Data from the Storm Prediction Center. (Ian Livingston/The Washington Post) 
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“Both the number of Americans killed by 

tornadoes and the number of violent 

tornadoes in the U.S. 

 set record lows that have stood for decades.  

<underlining added> 

 

Tornadoes only killed 10 Americans in 2018, 

the fewest since unofficial records began in 

1875 during the  administration of President 

Ulysses S. Grant.  

 

The previous record low year for tornado 

deaths was 1910, when 12 people died, 

according to data from  

NOAA's National Severe Storms Laboratory.” 
 

https://www.usatoday.com/story/news/nation/2018/12/28/tornadoes-set-record- 

lows-2018-only-10-deaths-us/2431360002/ 

Perhaps Mother Nature herself is laughing at the climate alarmists.   

A month after the National Climate Assessment Vol 2 was released, the day 

after Thanksgiving, 2018, this story was published in USA Today 
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Progression of Seasons                          

El Paso, Las Cruces, Alamogordo 

Winter:  

Nominally Dry, with light winds; Morning drainage winds down the Rio Grande 

Valley and Tularosa Basin; upslope winds from the valley towards the 

mountains in the afternoons. 

 

During El Nino years, “Winter Wet” prevails-- extensive periods of snow remains 

on the mountains.   1997-98 El Nino: plentiful snow in Organ, Sacramento Mts. 

 

Spring:  Afternoons have the brisk winds from the southwest.  On days with 

severe weather to the east, in Tornado Alley, strong dry southwesterly winds 

cause blowing sand and dust. 

 

June-early July. Hottest Month; only a few days with southwesterly afternoon 

winds. Fire season; the strong sun dries out vegetation.  Dry thunderstorms 

exacerbate fire danger. 

 

~4 July to ~12 September: Summer Monsoon: Surface winds from southeast 

with over half annual rainfall in typically PM thunderstorms . 

 

Fall: Frequent fine days with light winds, minimum cloudiness and visibilities 

often over 100 miles.  



 

http://www.weather.gov/epz/elpwindrosedata 

 

http://www.weather.gov/epz/elpwindrosedata
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     Drought in the West:  
 

Desert: defined by Wikipedia  

  

 “a barren area of land where 

 little precipitation occurs and  

consequently living conditions 

 are hostile for plant and animal life.” 

 

 Sound familiar? 

 

 El Paso, Las Cruces, Alamogordo are 

 in the Chihuahuan Desert, 

 so droughts are common.  

  

 

 

 

http://en.wikipedia.org/wiki/Precipitation


http://museum.utep.edu/chih/chihdes.htm 

Chihuahuan Desert Region. After an original map by R. Schmidt (1979).  

http://museum.utep.edu/chih/chihdes.htm


http://chihuahuansc.nmsu.edu/climate.html 
 

Monthly distribution of rainfall in Southern New Mexico.  

Annual Rainfall = 9.17 inches 

http://chihuahuansc.nmsu.edu/climate.html


http://www.el-paso.climatemps.com/ 
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Ferrell Cell 
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http://www.wrh.noaa.gov/twc/monsoon/monsoon_whatis.pdf 
 
Classic definition of “monsoon”  from Arabic, meaning “season,” or 

“seasonal wind” 

WINTER : Cold High Pressure over Asia            SUMMER: Land Heating => Low pressure over Asia: 

http://www.wrh.noaa.gov/twc/monsoon/monsoon_whatis.pdf


http://www.wrh.noaa.gov/twc/monsoon/monsoon_whatis.pdf 
 
Classic definition of “monsoon”  from Arabic, meaning “season” or 

“seasonal wind” 

WINTER: Jet Stream over Asia                       SUMMER: Subtropical Ridge moves over 

SWA 

Westerly winds dominate                               Jet Stream has migrated to north;  

weakened. 

                                                                            Easterly winds (Green) dominate SEA, 

India, Bay of 

          Bengal, Arabian Sea 

  

Bengal 

http://www.wrh.noaa.gov/twc/monsoon/monsoon_whatis.pdf


Sub-Tropical Ridge 

    Sub-Tropical Ridge—feature which causes the Sun Belt, deserts 

around the world. 

 

   Also called:  Bermuda High,  Hawaiian High,  Bermuda-Azores High 

 

   High pressure:  descending air - sunny skies - less rainfall-- “Sun Belt” 

 

   Follows the  Sun: Stronger in Summer;  Strongest after Summer 

Solstice. 

 

   June:  Centered Monterey-Saltillo Mexico, moving north 

 

   July: Strongest. center near Santa Fe,  north into  So. Colorado 

   Southeast winds in most of Texas, NM, AZ 

 

  Brings moisture from Gulf of Mexico.  Dominates weather in AZ, NM 

   ELP,  ABQ,  TUS,  PHX,  GBN , YUM , FLG 

 



http://www.wrh.noaa.gov/twc/monsoon/monsoon_NA.pdf 
North American Monsoon-June 

http://www.wrh.noaa.gov/twc/monsoon/monsoon_NA.pdf


http://www.wrh.noaa.gov/twc/monsoon/monsoon_NA.pdf 
North American Monsoon-July 

http://www.wrh.noaa.gov/twc/monsoon/monsoon_NA.pdf


http://www.wrh.noaa.gov/twc/monsoon/monsoon_NA.pdf 
North American Monsoon 

http://www.wrh.noaa.gov/twc/monsoon/monsoon_NA.pdf


Surge of moisture 

from the east. 

 

Las Cruces 

(LRU) Dewpoint, Td 

is 37F at 0843Z 

or about 0243L 

 

Strong, moist 

East Winds at  

Carlsbad, 

Guadalupe Peak, 

Clovis.  

http://weather.rap.ucar.edu/surface/displaySfc.php? 

region=abq&endDate=20100315&endTime=-1&duration=0 

1 July 17  Surface Chart 0843Z   

http://weather.rap.ucar.edu/surface/displaySfc.php?region=abq&endDate=20100315&endTime=-1&duration=0
http://weather.rap.ucar.edu/surface/displaySfc.php?region=abq&endDate=20100315&endTime=-1&duration=0
http://weather.rap.ucar.edu/surface/displaySfc.php?region=abq&endDate=20100315&endTime=-1&duration=0
http://weather.rap.ucar.edu/surface/displaySfc.php?region=abq&endDate=20100315&endTime=-1&duration=0
http://weather.rap.ucar.edu/surface/displaySfc.php?region=abq&endDate=20100315&endTime=-1&duration=0
http://weather.rap.ucar.edu/surface/displaySfc.php?region=abq&endDate=20100315&endTime=-1&duration=0
http://weather.rap.ucar.edu/surface/displaySfc.php?region=abq&endDate=20100315&endTime=-1&duration=0


Surge of moisture 

from the east. 

 

Las Cruces 

(LRU) Td 

is 60F at 1343Z 

or about 0743L 

 

 ELP  Td is 64F 

 

DMN Td still 25F  

1 July  Surface Chart  1343Z 



Monsoon Characteristics 

“Monsoon” – from  Arabic meaning season or seasonal wind. 

Pronounced Wind shift  in the Arabian Sea: 

Dry Northeast monsoon off India,  to Wet Southwest Monsoon onto India. 

 

North American Monsoon in  far West Texas and New Mexico:  

 

Westerlies especially strong, dry  spring westerlies….light in June… 

 

and become moist easterlies from ~ 4 July to about 12 September. 

 

Characteristics: 

 

Dewpoints go above 55F   (Onset defined by NWS as Td>55F for 3 days) 

 

Precipitable Water goes above 1 inch. 

 

Our Evaporational Coolers are less effective 

 

“Monsoon” refers to the pattern; rain comes  from showers and thunderstorms 

 



Monsoon progression charts https://www.wrh.

noaa.gov/twc/m

onsoon/monsoo

n_progression.p

hp 

https://www.wrh.noaa.gov/twc/monsoon/monsoon_progression.php
https://www.wrh.noaa.gov/twc/monsoon/monsoon_progression.php
https://www.wrh.noaa.gov/twc/monsoon/monsoon_progression.php
https://www.wrh.noaa.gov/twc/monsoon/monsoon_progression.php
https://www.wrh.noaa.gov/twc/monsoon/monsoon_progression.php


Monsoon progression charts 

https://www.wrh.noaa.go

v/twc/monsoon/monsoon

_progression.php 

https://www.wrh.noaa.gov/twc/monsoon/monsoon_progression.php
https://www.wrh.noaa.gov/twc/monsoon/monsoon_progression.php
https://www.wrh.noaa.gov/twc/monsoon/monsoon_progression.php


 

http://www.wrh.noaa.gov/twc/monsoon/monsoon_progression.pdf 

 

http://www.wrh.noaa.gov/twc/monsoon/monsoon_progression.pdf
http://www.wrh.noaa.gov/twc/monsoon/monsoon_progression.pdf


 

A Year’s Worth of lightning 

data in Five Minutes 

 

 

 

https://youtu.be/JzRTIqP0Xdw 

 

 

 

 

https://youtu.be/JzRTIqP0Xdw


 

 

The variability of the monsoon rainfall in Tucson 

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

 

 

In El Paso, the variability of the monsoon rainfall 

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

 

 

 

 

 



 Origins of the name,  El Niño 

 

El Niño was originally recognized by fishermen off the coast of 

South America as the appearance of unusually warm water in 

the Pacific Ocean, occurring near the beginning of the year. El 

Niño means The Little Boy or Christ child in Spanish. This name 

was used for the tendency of the phenomenon to arrive around 

Christmas…  

 

…the Northern Hemisphere’s Winter Solstice 

Southern Hemisphere 32% of Land Area 

Northern hemisphere  68% of Land Area  



 

IMPORTANT POINT! 
 

WATER TEMPERATURE OF OCEAN OFFSHORE NORTH AMERICA  

DETERMINES RAINFALL/DROUGHT in (especially) Western North America 

 

 

 What determines that water temperature? 

 

  A Multi-year weather pattern called  EL NINO 

 

  El Nino Southern Oscillation  “ENSO” 

 

  Later, we’ll study a 60-year pattern 

 

PACIFIC DECADAL OSCILLATION or  “PDO” 

 

30 years MORE EL NINOS,  and  

30 years FEWER EL NINOS. 

 



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 

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


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 the 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 

 

 

 

 

 

 

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




 

http://www.climate.gov/news-features/blogs/enso/walker-

circulation-ensos-atmospheric 

-buddy 

 



 

http://www.climate.gov/news-features/blogs/enso/walker-

circulation-ensos-atmospheric 

-buddy 

 



 

http://www.climate.gov/news-features/blogs/enso/walker-

circulation-ensos-atmospheric 

-buddy 

 



 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 Dates: Feb 1979 - Jul 2015 



Global Greenhouse Temps, TLT 

Nino 3.4 Temperatures,  

Ocean  SST  

Dates: Feb 1979 - Aug 2019 



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


Bob Tisdale’s Hovemuller diagram.  Equator Sea Surface 

Temperature (Longitude) 

 

SSTs , not anomalies. Rough Geography –Yellow arrows  D
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El Nino Years 
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La Nina 
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Rainfall and Drought Chart: New York Times, via U 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 was wettest in 2000 years.   Abo’ 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


      U of A Tree Ring Lab showed late 20th century was the peak rainfall last 2000 years 

in New Mexico. 

 

     National Climate Assessment posits that warmth brings drought and water scarcity, 

and that cool temperatures 

     bring fewer droughts. 

 

     2000-year tree ring times series data show the Little Ice Age was very dry here,  

Spanish mission 

     history of New Mexico’s Abo’ Mission in Mountainair confirms. 

 

     Abo’ Mission Church was established in 1629,  mission was expanded 1640,  

mission… abandoned in late1600s        .… because of the punishing drought, famine 

and disease,  

     https://www.nps.gov/sapu/learn/historyculture/abo.htm 

 

 

      Examining the previous graphic from 1500 to 1700 shows the story: 

 

 

 

 

 

 

 

 

 

 

    

https://www.nps.gov/sapu/learn/historyculture/abo.htm


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—difference 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 

“Strong, Long-Lasting 

El Nino” 

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


 

https://bobtisdale.files.wordpress.com/2013/05/figure-16.png 

 



http://www.aviso.altimetry.fr/en/news/idm/2015/jul-2015-el-

ninos-return 

-west-side-story.html 
 



 

http://www.bom.gov. 

au/climate/enso/ 

 

http://www.bom.gov.au/climate/enso/
http://www.bom.gov.au/climate/enso/


http://www.aviso.altimetry.fr/en/news/idm/2015/jul-2015-el-

ninos-return 

-west-side-story.html 
 



http://www.bloomberg.com/news/articles/2015-08-12/worst-

el-nino 

-in-30-years-pounds-south-american-economies-polls 

 



 

http://www.nytimes.com/imagepages/2012/08/12/opinion/sunday/1

2drought-horizch.html 

 

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

New Mexico 

 



Pacific Decadal 

Oscillation 

 

Natural change 

in offshore 

 

Water 

Temperature 

Pattern 

  

Off North 

America   

http://en.wikipedia.org/wiki/File:PDO.svg 

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

https://upload.wikimedia.org/wikipedia/commons/0/09/PDO.svg
http://en.wikipedia.org/wiki/File:PDO.svg
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/12dr

ought-horizch.html 

 

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 

 

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


 

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 “poorly 

represent the North American Monsoon in the Southwest.” 

 

 



 

 

 

Who else has noticed that the IPCC models do poorly? 

 

 

 










