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Droughts Require Landscapers and Home
Owners to Plan & Plant for Fire Prevention
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2011 Bastrop Wildfire
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There is Much that is Known About Weather History
from Tree Rings and Pollen Studies
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Main Causes of Weather

The main differences in weather year-to-year resulit

from contrasts in temperatures between the poles
and the equator.

Hot air rises more than does cold air.

So parts of the planet with warm air tend to have
lower air pressure than do cooler areas.

These cooler areas have relatively higher

pressure. y



Wind & Rain

 Generally, high pressure moves to lower
pressure.

* So you get wind!

 And when warm air masses and cooler ones
collide, you get condensation, rain, storms.
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Some Causes of Climate

The interaction between warm tropical air and cold
arctic air

Plus the earth’s spin
Creates regular wind patterns.

Also, cold water sinks and warm water rushes in
to take its place.

So you get regular ocean currents and these

affect climate near coasts. .



Warm Rising Air from a Temperate
or Tropical Region

Cold Polar Air

=Higher Pressure
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= Low Pressure

Warm Water Rises in Tropics

Cold Water Sinks at Poles
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Pressure Oscillations

There are pairs of places on the planet whose air
pressures predictably see-saw or oscillate every
few years between relatively high and relatively
low.

Over time, oscillations go from above average
ratios (more pressure) to neutral to below average
ratios (less pressure).

These cause predictable weather differences from
year to year.

By combining observations from several different
oscillations, fairly accurate predictions for the
coming year can be made. 19



Some Important Oscillations:

* North Atlantic Oscillation (NAO) is part of
the Arctic Oscillation (A0)

El Nifio!!
» Southern Oscillation (ENSO)

* The Pacific Decadal Oscillation (PDO)

20



The Arctic & North Atlantic Oscillations

e If the North Atlantic Oscillation is positive
in winter, the northeastern US is hotter
and drier;

e And the central US is wetter and colder.

e When the NAO is negative, the tropical
Atlantic and Gulf Coast have stronger
hurricanes; the northeastern US is colder.

21
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Winter 2009-10 had
the most negative
Arctic index since
records began in
1951 (-3.41 in Dec)
and the third
coldest Houston
temperature
average ever for a
winter.
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The Southern Oscillation/ El Nino

There is a "see—saw" movement of air back-and-
forth every year or two in the tropics and
subtropics between Darwin in Australia and Tahiti.

When “normal” conditions exist (La Nada or a
stronger type called La Nina), trade winds blow
westward across the tropical Pacific, piling up
warm surface water in Indonesia.

To replace the water that went west, cool sea
water rises from the depths off the South
American coast and this affects air pressure,

evaporation, and rainfall.
24
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El Nino

« When this process reverses, there is
an El Nino.

* In the Houston area in winter, it is
wetter, less sunny, and a little colder.
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Wetter and because of clouds somewhat cooler in Houston

An EI Nifio Event o



* We last had El Nino effects in our area during the
wet, cold Jan.-Mar. 2010.

 Winter 2010-11 was the strongest La Nina since
the record drought years of the 1970’s and 1950’s.

1 MULTIVARIATE ENSO INDEX

NOAA/ESRL/PhyslcaI Science Dmalon = Unwersnty of Colorado at Boulder/CIRES/CDC

Standardized Departure

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
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* We last had El Niino effects in our area during the
wet, cold Jan.-Mar. 2010.

 Winter 2010-11 was the strongest La Nina since
the record drought years of the 1970’s and 1950’s.

1 MULTIVARIATE ENSO INDEX

NOAA/ESRL/Phyalcal Seience Dmslon - Umveralty of Colorado at Boulder/CIRES/CDC

Standardized Departure

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
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“Normal” US Winter Weather

Composite Standardized Procipitation Anocmalios Nov to Mar
Versus 1650-1695 Longterm Average
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Pacific Decadal Oscillation

« This Oscillation is a 20-30 year El Nifo-like
pattern of northern Pacific climate oscillation.

monthly values for the PDO index: 1900 - August 2011

'1‘500 1920 1940 1960 1980 2000



Our Area

« When the index is negative, our October to
March temperatures are higher than average
and our rainfall is below average.

« When the index is positive, our October to
March temperatures are below average and
rainfall is above average.

« Some meteorologists think we have been in
a multi-decade dry phase since 1997.
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Houston Area Summary

PDO ENSO NAO/ AO
Winter
Drier, Wetter &
Usual, Cooler, | warmer--La Warmer
Westward, | Wetter Nifia (2011) central US
Warm or (1975- Fewer
Positive 1995) arctic
Phase fronts
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Eastward, Cool| Drier --El Nino Hurricanes
or (1997- (2010) Colder fronts
Negative 2011) (2010, 20112
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Monitoring Weather Predictions

* | have put web sites useful for monitoring daily
weather (even in your neighborhood), as well as
predictions of what the winter and summer will

bring at my blog:

* https:/lyearroundgardening.wordpress.com/
category/weather-climate/

 These websites represent what | think are the most
informed opinions on these subjects.
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Predictions for 2012-2013
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Rainfall
November to January
2011-2012

60% Chance
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Rainfall
December to February
2011-2012

o

45% Chance
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Rainfall
November

to January
2012-2013
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We Have Had a Lot of Rain Not So Long Ago
Tropical Storm Allison 2001

Buffalo Bayou, Looking upstream from Main St., 6/9/01




Tropical Storm Allison 2001

Buffalo Bayou, Looking upstream from Main St., 6/9/01




The following is a list of Houston's Top 10 wettest, driest, warmest, and coolest

6.83 2011 to Nov 10 ¢—

Houston's Annual Lists (1889-2010)

years (see note below tabk?

Rainfall in Inches




Getting Much Hotter But Not Drier

« Worldwide both oceans and land areas are
warming. This is especially true at the poles,
and that is making weather more extreme.

 The Houston weather station has been
operating for 122 years, so there are all sorts

of records about rain and heat, drought and
cold.
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Getting Much Hotter But Not Drier

* Over the last 20 years, both summer and
winter months have been much, much
warmer than expected.

 There have been both record wet periods
and record dry periods

« But there have been almost no cold
extremes.

« See your booklet for a summary.
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This Year Wil
Break Heat Records

HOTTEST TEMPS FROM JANUARY 1 THROUGH NOVEMBER 10

CITY OF HOUSTON COLLEGE CITY OF
HOUSTON HOBBY STATION GALVESTON

74.2 1962 —-74.6 2011 4 74.2 2011 < 74.7 2006
4-74.2 2011 <4-74.2 2000 | 73.7 1911 < 74.3 2011
73.7 1911 <-73.7 2009 —473.0 2009  74.1 1927
73.6 1963 3.6 1999 —<-72.8 2000  74.0 1882
~+73.2 2009 3.5 2006  72.8 1927 —4 73.8 1995
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AT

“Climate is an angry beast we are poking
at with sticks”

-- W. Broeker
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Something Needs to Be Fixed!

145"

Ticket Defen

Starting at
$45
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The Take Home Lesson

« So, even when good rain returns, hotter
temperatures will mean more evaporation, less
water on the average than there use to be, and
more plant stress.

« So efforts to reduce evaporation through shade,

improved soil water retention, and more efficient
roots, are the way to design landscapes in the
years ahead.
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