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Responding to Climate Risks

s e
A e e T
57 JAARIIES FITIITTT FITITTTT FITIIEIS FRFEAEET FEF79TT FESEEITT FEPEFTTS STTEITT IIAULET FEIETLT. | FEE33447 PUTREELE FEFIITFT FNDDNEHA FF N 3 EEEIN
(EF2E FEEEETET ERRTEEE EREREOHE FRRREEE ERRRERNE
SFEFTIE FHIEREEE FIEEEEY

|
SN S S Y
- \}7




Question

L

Distincti

B 2




An important distinction

Weather describes
current and near-
term conditions

Climate describes
weather patterns
over a longer term

“Weather is what you get; climate is what you expect.”
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NOAA's National Climatic Data Center
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What's already happened locally?

Sea Level
has risen over
decades, though
individual years
vary somewhat

Trend: +1.2 in/decade for
Washington, D.C
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Temperature
has risen too,
but the trend
varies more
year-to-year
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A century of local data tells us the climate is changing




Part of a larger pattern?

Global Average Annual Temperature
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Observed local patterns reflect world-wide trends



Question

What is the basis for climate projections?
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What’s behind this?

Sunlight passes through the atmosphere and
wamms the Earth’s surface. This heat
is radiated back toward space.

Most of the outgoing heat is absorbed by
greenhouse gas molecules and re-emitted in

all directions, warming the surface of the Earth
and the lower atmosphere.

Scientists have understood this pattern for over a century



Gathering better data

NASA’s orbital perspective is a critical vantage-point



Building on a strong foundation

Powerful computer models let us test and refine hypotheses



Intergovernmental Panel on Climate Change
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The Science of Climate Change
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projections using

 Several models

 Several future
greenhouse gas
emission scenarios

Updated as the
science advances

NASA contributes to a worldwide consensus



IPCC Models

16 GCMs and 3 emissions scenarios Beltsville, MD
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Central range of models is basis for NASA’s projections



Rising precision/resolution over time

1990 © %

New models + better data = more specific projections
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What is projected locally?

Average Sea Level (feet)
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Sea level rise is projected to accelerate this century



What is projected locally?

Average Annual Temperature (°F)
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Average temperatures are projected to rise



What can a few degrees warmer do?

New
Average

> Very Likely Increase:

Days with
Extreme
| Heat

Average Action

A small average change can mean a big effect on extremes
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What other changes are projected?

Likely Increases More likely than not
e Intense Increases in Drought

Rainfall Events
Events

leely Decreases
— \\‘ Snowfall

. and

There’s more to consider than averages



For more information...

National Asronautica and Space Administration
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What we’re seeing now

Waesther and climate are chary . Ower 100 years of data
colected the area tell the & average annue
temperaturs has risen about 4F, as measwad in Belevile,
MO Sea level, measured in the District of Colurrbia, hes
risen almest 10 inches over the past &0 years.
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What might the Metro DC
area’s future look like?
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Temperature and precipitation proj reflect a
30-year average centered on the specific decade;

sea levels are averages for the apecific decade.
Temparatures are roundsd to the nearsat half degres,
precipitation projections to the nearest 5%, and asa
level rise to the nearest inch. Shown ave the cantral
range (middle 67% of values) acroas the Giobal Climate
Modsk and greenhouse gas emiasions scenanos.

What scientists project

Climate acienti MASAE Goddard Iretituts of Space
Studies used sits-speciic climate data from the DT
area, combined with climete modsl autputs, to generste
Washington, DT has experienced several extreme weather tamperaturs and ssa level rise projections for the area. The
everts in recent years. wihres days of intsrme tropical indicate contiued rising temperatres and ssa
dowmpours in June 2008 seampsd the downtown, A e co
cluster of tormadose in April 2041 put the city on edge.
Obsarved Saa Leval Hurmicane Lee in September 2041 prod 7 inches project. (Sse the Fep Mett projectiors below)
rain in 3 hours in some parts of the region. A efring of daye.
Scientiste project that theze irends will corinue, and even over 100 degrees in July 2012 kinked the tracks of a Metro  Averege temperatures and sea levels are projected to ries,
celarate, this century. Furthermare, this warming is driving routs, leaving many commuters stranded. And DG residents but mest people are mons likely to no he increass in
changea in the frequancy and ntena extreme weather learmned a new word this year — derscho - & widespread some kinds of exireme everts. Changes in the rumber of
svents. Changes in extrame events may include more ard lang-lived storm that eccompaniss rapidly moving et days and cold deye may affect enengy usage pattems,
downpours, more drought, and more heat waves, At facilties showerz and thunderstorme. The June 20 derscho caused ssthrma), plant and animal habi
wulnerable to cosstal storms, rising sea levels magnify the e and flooding to the arsa; power i | tion (2.g., bucking
effect ofintense storms, producing serious patential impacts autapse acmss the District disrupted life far several days.
from storm =urge and fiaoding.
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Extreme Event Changes This Century
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