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(a) Global atmospheric concentrations of three well mixed
greenhouse gases
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The Northeast Annual Temperature
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New York Winter Trends

December, January February Temperature

since 1950 1.56° F rise
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Spatial Variation Winter Linear Temperature Trend 1970-
2000

Change in Average Winter Temperature
1971 - 2000
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Significant Change in Winter Climate!
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Timing of Seasons

By 2070-2099:

* Spring will be arriving earlier by 1-2
weeks (lower) or almost 3 weeks (higher

« The growing season 1s projected to be

extended by 4 weeks (lower) and up to 6
weeks (higher)

* Summer is expected to arrive earlier by 1-
1.5 weeks (lower) or 3 weeks (higher) and

stay longer by 2 weeks (lower) or 3 weeks
(higher)
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—Lilacs: 4 days earlier
->Apples: 9 days earlier
->Grapes: 6 days earlier
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Annual Precipitation (inches)
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Average Annual Precipitation in the Northeast

52 3.3 inch increase over last 100 years
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New York Extreme Precipitation Events
(>2 inches 1n 48 hrs)

DAYS GREATER OR EQUAL TO 2 INCHES




Extreme Event Frequency
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Spatial Variation of Days with Snow on Ground 1970-2000

Change in Days with Snow on Ground
1971 - 2000
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Lake Effect

Lake Effect Snowfall 1

Standardized Snowfall
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[Lake Levels

Lake Erie Water Levels 1918-2002
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[Lake Levels

Lake Michigan—Huron Water Levels in Meters (IGLLES)
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The Climate of New York 1s
Already Changing
Annual temperatures across New York have

warmed almost 2" F since 1970

Winter temperatures have warmed by nearly
5° F since 1970

More extremes 1n rainfall
Most places are less snowy except LES
The growing season as enlongated
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Looking to the Future

» What will happen to concentrations of

climate altering gases such as carbon
dioxide?

» What will happen to regional
temperature and precipitation?




STEP ONE:

Future Emissions from Human Activities
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STEP TWO:;
Global Climate Modeling

“Backcast” to compare
historical simulations with
observed climate.

“Forecast” to develop future
projections of changes in
temperature, precipitation,
extreme events, €tc.
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STEP 3:
Global Temperature Change
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STEP 4.
High-resolution regional climate projections
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Projecting Future Climate Change for the Northeast:
Rising Annual Temperatures

| —observations Higher:
| —higher emissions 6.5-12.5°F
lower emissions
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Heatwaves and Temperature Extremes:
New York City
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The Changing Face of Winter

Historic Area (1961-1990)
B Late-century Area (2070-2099)
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Annual Precipitation
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Extreme Precipitation

» Heavy rainfall events are becoming more frequent
across the Northeast

» Under both emissions
scenarios HIGHER.
o rainfall expected to
become more intense
 periods of heavy rainfall
are expected to become
more frequent. . . . .
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Lake Temperatures

Great Lakes Annual Temperature Departure from 1971-2000 Normal
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Vertical Lake Michigan Profile

2090
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Figure |1, Comparisan of water temperatures simulbated for hase conditions amd the year 2000 and measured in the southern
hasin of Lake Michigan in the vears 199 and 1995,

Brandt, S.B, Mason. D.M., McCormick, M.J., Lofgren, B. and T.S. Hunter, 2002, Climate Change:
S Implications for Fish Growth Performance in the Great Lakes. American Fisheries Society
3/ I) Cornell University Symposium 32:61-76
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Change in Lake Level (feet)

Lake level projections
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VanDorn, J., T. Croley, K. Hayhoe, and D. Wuebbles, 2008: Projected
21st century transient changes in Great Lake levels under higher and
lower emission scenarios. Journal of Great Lakes Research, submitted.




Key Climate and Impacts
FIndings
e Changes consistent with global warming are

already evident across New York

 Over next few decades, changes similar under
both emissions scenarios

By mid-century, most changes are greater under
the higher scenario

* By late-century, under the higher scenario many
changes almost twice those seen with lower
emissions
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Lower Water Levels in the Great Lakes

Sectors Impacted Potential Impacts
's 2
: ) \ Decreased depth of
Transportation :> navigation channels, stranded
@ucks and harbors !
Tourism and rfll_aitame beaches, aesthetic
Recreation :> issues, less access to marinas
@nd lake front X
g
g fioss of species, loss of habitat
Fisheries ::> (e.g., spawning areas),
1 LFﬂntﬂlnin-Blﬁ]n i
' i potential f i
Industry and | . ess ntial for
Ene lﬂlfm'qnd 7 |hydropower, less water for
Uacae™ X industrial operations 4
' (; 3\
NS el e | Increased water quality
Municipalities —— > |problems and water use
@5&i¢tiﬂﬂ5 3
<
rLtass water available for
Agriculture :> irrigation and farm
Pperatinns N
‘i'
Increased illness from water
contamination and poorer
water quality

SRy Field, C.B., L.D. Mortsch, M. Brklacich, D.L. Forbes, P. Kovacs, J.A. Patz, S.W. Running, and M.J. Scott, 2007: North America. In:

3/ I) Cornell University Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of
the Intergovernmental Panel on Climate Change [Parry, M.L., O.F. Canziani, J.P. Palutikof, P.J. van der Linden, and C.E. Hanson
(eds.)]. Cambridge University Press, Cambridge, UK, and New York, pp. 617-652.




Questions?




