upply Management in a Variable
: Climate

Ken Crawford, Director
Oklahoma Climatological Survey
State Climatologist for Oklahoma

Regents’ Professor of Meteorology

The University of Oklahoma
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“Unlike oll

J

OKLAHOMA

CLIMATOLOGICAL SURVEY

Why?

(The National Geographic - 1993)

Report from the President

Water for Our Future:

A New Society Initiative
lanet Earth faces a water cnisis
Qur freshwater supply 1s

being used faster

can replenish it.

than nature

I am reminded of the great ¢nergy
crisis of the early 1970s. Had we
been prepared, that crunch might
never have happened
ut the threat to fresh water s ar
Unh

1ativ

cannat wait for a criac

past decade from the High Plains
Ogallala aquifer we have reduced
reserves by an amount equal to the
volume of Florida's 730-square-mile
Lake Okeechobee

I'he 30-foot imestone columns of
northern Califorma’s Mono Lake

are monuments to our unquench-
able thirst, as teachers learned
LiLll'm;: a recent water wmk\hup
organized by the Society's Geogra-
phy Education Program (above)
I'he columns were uncovered as Los
Angeles, 300 miles to the south,
siphoned off Mono's water sources

LAUREN GREENFIELD

in November will focus on water
use, quality, and conservation.

* A November Television Special
on PBS will include sequences about
the Colorado River, Great Lakes,
Columbia River, and Everglades.

* EXPLORER TV program seg-
ments will address water issues.

* A new classroom film will teach
students h{')\\' 10 cOnNserve water.

* WorLD and TRAVELER magazines
will both feature freshwater themes
» With support from the Seaver
Institute we have granted $360,000

for freshwater studies, which will

ternative.”

6™ Annual Water Research Symposium

Midwest City, OK
October 28, 2008



Surely This Problem is Decades Ahead?
Well...No, Its Not.
Consider Headlines Already Being Written

Barge operat

Script ot

count their loss..—

BUFFALO, Iowa (AP)— Bob
Niemela stared dolefully at
160,000 tons of limestone that
won’t be going anywhere soon
because of the rain-swollen Mis-
sissippi River.

““It’s terrible. We're left out at

s : Heavy flooding |
our busiest time for the river,”” | o: ?Ké’ s A
said Niemela, general manager gss?ssippi R.
. . . uses
of Linwood Mining and Minerals drownings and
Corp. sio#s barge
Behind the small mountain of

rock, the Mississippi surged bey-
'ond" its- banks, a rare summer
flood that's halted commercial
traffic along a 500-mnile stretch of
the river from St. Paul, Minn., to
St. Louis,, and inundated some
Midwest towns and -farms.

.. The shutdown has left barge
operators counting their losses

and  companies scrambling to

ctaxr in _hncinace

) OKLAHOMA

CLIMATOLOGICAL SURVEY

AP/Carl Fox

104th Year — No. 126 — Sunday 75¢

course of acti
ment could dec
disaster emerg -
farms, offer I¢
tance and give |
to repay gove

nesota, South ‘,,‘.fn_‘
Illinois are seelkgs
ter assistance

lion, including|
farm fields and crops.

Sally Fritz and her husband
gave Espy a brief tour of their
muddy 1,400 acre farm in south-
western Wisconsin,

*“*Other than the drought of
1988, this is probably the worst
we've seen,’’ Fritz said.

In Drairia dAu Thian Wic  tha

WASHINGTON (AP) —
Water, water everywhere, but
croplands, cities and some
whole countries are drying up.

Not just drought and global

tripled since the 1950s, and 26
countries now have more people
than their water supplies can
adequately support, said Ms.
Postel at a news conference. Ms.

Water shortage
llooms for world

Jerusalem.

irrigation systems pioneered in
Israel and other efforts, the book
points to a looming crisis in the

> PIPELINES

More water wars feared
as the West goes dry

The recent move by Oklahoma
City to raise its water rates to
residential and commercial users
and to surrounding cities that are

alen cvacbnss s woflonta tha sntinn’s

USA Today newspaper reports
that more pipelines like the one
proposed for Nevada are needed as
the population shifts from rural

nranc ta larocar citiac Tha ninelina

But, despite water-saving drip

n



Even More Headlines
(The National Geographic)

Supply
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California:
Desert in Disguise

BY RiICHARD CONNIFF
PHOTOGRAPHS BY RICK RICKMAN

W Oasis Green was the T WAS AN AUTUMN MORNING before dawn. under a plum black

color of choice when sky, and I was out slogging shin deep through a flooded rice field,

landscaper Les Robin the popular symbol of everything wrong with the way California uo I 1 on P Ol J’ U I
painted this parched uses its water. The fields were unruly with the cheeping of pintail

lawn in Santa Barbara  ducks and the yack-yack-yacking of mallards. As we passed, the birds
during the state’s six-  seethed up off the water with a sound like waves breaking,

year drought. Using a I was here in the Sacramento Valley to consider the Nature Conser-
biodegradable dye, he  vancy’s unorthodox proposition that growing rice in Cahforma rmght
ennnliae a tnnch.n kit nnt he ciich a divmmh idan afrae all Naas cealimend Lee aenilo oo
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er the Reservoir at Lae Mead, NV

“The lake ... has a 50% chance of becoming unusable
by 2021 ... if demand for water remains unchanged and
If human-induced climate change follows. ... ‘We have

90% of our water supply coming from Lake Mead’.”

NY Times
February 13, 2008




ven More Ominous Headline...

“Nuclear reactors across the southeast could be forced to
throttle back or temporarily shut down later this year
because drought is drying up the rivers and lakes that
supply power plans with the awesome amounts of cooling
water they need to operate.” ... “Water is the nuclear
iIndustry’s Achilles’ heel.” ... “Lake Norman near Charlotte
IS down to 93.7 feet — less than a foot above the
minimum set in the license for Duke Energy Corp.'s
McGuire nuclear plant.” ... “It would cost 10 times that
amount [$5-7per megawatt hour] if you had to buy

replacement power — especially during the summer.”

Associated Press
January 24, 2008




' Recent CNN Headline

rrsty World: Desperate Quest for Water
| October 20, 2008

The price for our failure to provide universal safe water
and sanitation will be paid by the poorest populations
of the world In sickness, lost educational and
employment opportunities, and, for a staggeringly
large number of people, early death. This i1s morally
unacceptable in a world that values equity and
decency. But at present, it appears unavoidable unless
we can muster the will and commitment to provide
clean, safe water for all.




The Enemy Has
Its Own Surge

SPECIAL REPORT GLOBAL WARMING Coner i O

BE
WORRIED.
BE

WORRIED,  #S ]

Climate change isn't some vague
future problem—it's already

damaging ',hﬂ planet at an alarming x 1 P " Th

EARTH AT THE TIPPING POINT E- s Global Wa rming
HOW IT THREATENS YOUR HEALTH - | : P

HOW CHINA & INDIA CAN HELP o - Survival Guide

SAVE THE WORLD—OR DESTROY IT - 51 Things You Can Do to Make a Difference

THE CLIMATE CRUSADERS

.. o é 4




The Growing Consensus

“warming of the climate system Is
unequivocal”

and

“very likely due to human activities”

O O 2t N 6t Annual Water Research Symposium
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Simulation of 20" Century Warming

Global Temperature Anomalies
from 1890-1919 average
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North American Precipitation
| (Valid 2021 = 2040)

- Projected Change in Precipitation 1950-2000 to 2021-2040
(Percent of 1950-2000)
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The Bottom Line

“Water is the delivery mechanism
of most climate change impacts”

Kathy Jacobs
Executive Director
Arizona Water Institute

OKLAHO MA _ 6™ Annual Water Research Symposium
) & ; Midwest City, OK

CLIMATOLOGICAL SURVEY : October 28, 2008



The Bottom Line

Fortunately in Oklahoma....

We Have The Oklahoma Mesonet!
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Soil Water in the Bank
October 18, 2008 — 25 ¢m or 10 inches

10-in. Soil Moisture (25cm) Sat, 10/18/2008




her Soil Moisture (30 days)
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Soil Water in the Bank
October 26, 2008 — 25 cm or 10 inches

nposium
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http://sip.mesonet.org
WELCOME \

When is it time to water your lawn? How long do your
sprinklers need to run? The Oklahoma Mesonet can help.
Click a “Watering” button to start.
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The New Oil — WATER

Thank You
Q OKLAHOMA & v
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