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Seasonal, Annual, and other controls on rain
and drought in the Chihuahuan Desert of fe
West Texas and New Mexico
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Outline

How Geography of El Paso-Las Cruces 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

Pacific Decadal Oscillation

The 60-year feature many mistook for human-caused
CO2-f uel ed ngl obal war mi ngo



Air Masses, source regions, movement patterns. Sometimes Arctic air reaches El Paso
A = Arctic cP = Continental Sub Polar mP = Maritime Sub Polar cT = Continental Tropical
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http://globalsailingweather.com/globalpatterns.php
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http://ggweather.com/enso/itcz.qif

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

The location of the Inter—?'ropica/
Convergence Zone is usually readily
seen as a line of cumulus clouds in
the tropics. This is the location where
northeast winds in the Northern
Hemisphere converge with the
southeast winds from the Southern
Hemisphere.
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http://www.visionlearning.com/en/library/Earth-Science/6/Factors-that-Control-Reqgional-
Climate/255

Annual Radiation Budget
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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!
Cooler Planet is stormier! Warmer Planet has fewer strong storms.
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http://people.oregonstate.edu/~schmita2/Teaching/ATS421-521/2015/papers/hansen8lsci.pdf

36-year old paper in SCIENCE blurts out truth: Cooling from 40s to 70s.

28 August 1981, Volume 213, Number 4511

Climate Impact of Increasing
Atmospheric Carbon Dioxide

J. Hansen, D. Johnson, A. Lacis, S. Lebedeff

Atmospheric CO; increased from 280
to 300 parts per million in 1880 to 335 to
340 ppm in 1980 (J, 2), mainly due to
burning of fossil fuels. Deforestation and
chanoes 311 Biosphere erowth mav also

P. Lee, D. Rind, G. Russell

The major difficulty in accepting thi:
theory has been the absence of observed
warming coincident with the historic
CO0, increase. In fact, the temperature ir
the Northern Hemisphere decreased by

SCIENCE

Greenhouse Effect

The effective radiating temperature of
the earth, T, is determined by the need
for infrared emission from the planet to
balance absorbed solar radiation:

aR¥1 — A)S, = 4nR%T, (1)
0or
T, = [So(l — AVdo]"™ (2)

where R is the radius of the earth, A the
albedo of the earth, Sp the flux of solar
radiation, and o the Stefan-Boltzmann
constant. For A ~ 0.3 and S, = 1367
watts per square meter, this yelds
T, ~ 255 K.

The mean surface temperature is
T, ~ 288 K. The excess, T, — T, is the
greenhouse effect of gases and clouds,
which cause the mean radiating level to
be above the surface. An estimate of the
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http://www1.ncdc.noaa.gov/pub/data/cmb/images/tornado/clim/EF3-EF5.png

Cooling from 19541977; then warming.
Feb, 2011, Arctic blast followed by violent spring tornadoes Joplin, MO, Tuscaloosa, A
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Source: NOAA/NWS Storm Prediction Center
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Progression of the Seasons
El Paso and Las Cruces

Winter:
Nominally Dry, with light winds; Morning drainage winds down the Rio Grande Valley anc
upslope winds from the valley towards thenountains in the afternoons.

S5dzZNAy 3 9f bAy2 &SI N&@Ensitepdrigds & dldove réninihis ohiNS O
mountains. 199798 El Nino had plentiful snow in the Organ Mountains.

Spring: Afternoons have the brisk winds from the southwest. On days with severe weatl
to the east, in Tornado Alley, strong dry southwesterly winds cause blowing sand and du:

Juneearly July. Hottest Month; only a few days with southwesterly afternoon winds.
Fire season; the strong sun dries out vegetation. Dry thunderstorms exacerbate fire dant

~4 July to ~12 September: Summer Monsoon: Surface winds from southeast with over h
Of the annual rainfall in typically PM thunderstorms .

Fall: Frequent fine days with light winds, minimum cloudiness and visibilities often over
100 miles.



Geography, Weather, and Climate
Weore far from the moder ati ncg
700 miles straight-line distance

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

Weodore 1 n the Basi n--fawnhtgh rRoantam e
ranges to our East.

sub-Pol ar Air Masses-dboegueatlt da
Arctic Air Masses occasionally arrive here: Feb 2011

Our Area = source region for hot, dry air Continental Air
masses, especially March-June
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Arrows show pathways

for cold air from Canada

to reach Rio Grande Valley
Tularosa Basin and El Paso

through low terrain
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http://www.weather.qgov/epz/elpwindrosedata
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ELP windrose El Paso, T
Weather.gov = El Paso, TX = ELP windrose Weather Forecast Offic
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Climate and Past Weather Local Programs

El Paso Wind Rose Data

https://www.tceq.state.tx.us/assets  |Wind roses can be used to graphically depict the predominant transport
/public/compliance/monops direction of an area's winds. Air quality is often correlated with the
[air/windroses/elpjan.gif dominant transport direction of the wind. Wind roses provide the best
information regarding the percentage of time the direction(s) and speed(s)
associated with a certain air quality can be expected over a long period of
time.

The following data was collected 01-01-1973 - 06-02-2014 at the El Paso
International Airport.
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