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Science

shorter-Term Variability
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Long-Term Trends



| et’s Start with Variability
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| Physical process: Ocean temperatures &
atmospheric circulations in transition
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Utah’s warming climate
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Utah’s warming climate
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Utah’s warming climate

0.56 deg / decade

(1.7x global ave.) /

0.65 deg / decade
(2.0x global ave.)
0.49 deg / decade

(1.5x global ave.)

0.45 deg / decade

1900 1950 2000 (1.4x global ave.)

1900

1800 1950 2000

0.49 deg / decade
(1.5 global ave.)

1900 1850 2000

1800 1950 2000

0.9 deg ' de:eide

. /
127x glcbe are.) ReEGE

(3.4x global ave.)

1.26 deg / decade
(3.8x global ave.)

[



Utah’s warming climate

1950

DN N N

|

2000

Bluff

1.26 deg / decade

(3.8x global ave.)

Hanksville
1.13 deg / decade

(3.4x global ave.)

Zion Nat’l Park

0.9 deg / decade

(2.7x global ave.)

Salt Lake City

0.65 deg / decade

(2.0x global ave.)

Logan
0.56 deg / decade

(1.7x global ave.)
Moab

0.45 deg / decade

(1.4x global ave.)



Precipitation
Change

Utah



. g
. r. T
‘ .
0. .- {J . A .
- . 4 -
| 4 P »
.
- o
B - 25 ¢ Bas
. v e e
: -» @
- * N .
; . ’c 0’. . »_' - 4

Ag more precipitation!



. 2 1 o ¢ ' I ¢« N
& o o »
L ';‘ . ¢ 3 . "&‘
» . ° i" °
. . % p b
© "t ‘ » " .’ “J tﬁ . .
”: ‘. ' 4 * »
" - .* » 3 ) ..o P
\ @ \ e t'.f -» »
> .-

-Less of itiis fa"llmg as sggw
. bu h re as rain-




Utah Future

Estimated
(a) S/P (%)

mm-month--(50 yr)?!

mm-month1-(50 yr)*

W
1

Monthly trends (1950-2010)

e DG
—)=C

- 2.6/1.2°C

mm-month-1-(50 yr)?*
N0
L S

o

—1=2

i Actual
(d) total precipitation




e
0.354- (b) Snow depth

10 Uﬂn’ : ___ Valid stn count = 60%
| [ - Valid stn count < 60%

; 0.34:

. [ -

o "

L1]

0.25

snow th

meter
(e}
[AV)]
1
l

0.15 A

0.1

0.05 A

R R T AT R
05660 %0 80 90 00
year



(c) Snow
cover
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snow-to-rain ratio

1OOIIIIIIIII

(a) Snow-rain ratio

90 -

0cC

70 1 VI} |
8o 691.2°C

60 - |
50 - i 0.0°C
40 A

IlL[llllLIIIlllllIllIlHllllllllllllllLlIIllllllllll 1l

50 60 70 80 90 00
year



Winter storms have
become less frequent
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But each storm dumps more precipitation

MORE
INTENSE




What does
the future hold?
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Model Projections
Trends
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CCSM4
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Snow Depth

RCPS.5 High Emissions Scenario

1850-2100 Four Year Running Average
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Why Should We Care




Utah Groundwater Dependence
color = % dependence on groundwater for public supply for 2005
P g P PPy

Salt Lake and Emery
County utilize reservoirs

County

Beaver
Box Elder
Cache
Carbon
Daggett
Davis
Duchesne
Emery
Garfield
Grand
Iron

Juab
Kane
Millard
Morgan
Piute
Rich

Salt Lake
San Juan
Sanpete
Sevier
Summit
Tooele
Uintah
Utah
Wasatch
‘Washington
Wayne
Weher

% Dependence
100.00%
100.00%
98.92%
69.07%
53.85%
36.42%
57.17%
22.83%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
29.03%
54.75%
100.00%
98.83%
99.30%
98.92%
89.76%
82.83%
99.23%
75.50%
100.00%
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