“A Climate Conversation”
webinar will begin shortly

To avoid interference, please move cell phones and
pagers away from your conference phone line

We welcome your questions and comments during
the conversation via WebEx chat, and will open the
conversation for all following the slide presentation.

Dial In #:
1-415-655-0001



Opening Remarks

Lawrence Friedl
Director, Applied Sciences Program,
Earth Science Division

National Aeronautics and Space
Administration (NASA)

Earth Science Serving Society

N|ASA Applied Sciences Program




A Climate Conversation:

The Decision-Maker

Olga Dominguez

Associate Administrator for Strategic Infrastructure
NASA’s Strategic Sustainability Officer



A Climate Conversation:
The Scientist

COLUMBIA
UNIVERSITY

Dan Bader
Research Analyst

NASA Goddard Institute for Space Studies



Trucks Carrying Hurricane Relief
Supplies Await Distribution
Instructions at NASA’s

Stennis Space Center
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. Olga Dominguez
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Comparing Weather and Climate

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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What’s already happened locally?

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

Sea Level rise in inches
oo
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Temperature
has risen too,
but the trend
varies more
year-to-year
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| Trend: +4.2°F since 1900 |

Yearly Average in degrees F
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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?

» 1 -
anomales : B B o.wa Indian g pa—
g attern L E * Interdecadal * 5eaca wanrer
future““‘C’)t% ory A Uearsf m..
E = (
% f@ § O 2 Atl t ©e
":’S ine o T antiC @s W™
TeVVE ,..;,.t e I U’gfgﬁ modelsi 9 :
! '—CX}—E i o co3 -—-Q used . ndices Qgg
zsmmg‘:ﬁm: \ Zogg[am a[“x O
C"r,.E_QJ_) g‘ pcean 4—) gu L—
s 39 {9 s (] m§pdm.mc, -
o8 £
8 O



First principles

Sunlight passes through the atmosphere and
warms 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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projections using

 Several models

e Several future
greenhouse gas
emission scenarios

Updated as the
science advances



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 7

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

Average Sea Level (feet)
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Adjusted for-observed
rapid-iceimelting _ 4
Not adjusted for y . 3
rapid ice melting —
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Recent 2020's 2050's 2080's
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

Average Action
Point

A small average change can mean a big effect on extremes



What can a few degrees warmer do?

Extreme Temperature Events
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NCA Regional Climate Scenarios

* Information on precipitation are illustrated here for the
Northeast Region. Other regions available at:

WINTER a SPRING

Seasonal

\ ﬂ changes

— [ simulated by
NARCCAP*
indicate an
Increase in

precipitation for
winter, spring,
and fall, but a

decrease for
Percent Change
B | [ . summer

<4 8 12 16 20

*North American Regional Climate Change Assessment Program (NARCCAP)


http://scenarios.globalchange.gov/node/1155
http://scenarios.globalchange.gov/node/1155




What other changes are projected?

Likely Increase More likely than not
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rainfall drought events
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Abnormally Dry
Moderate Drought

Likely Decrease
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Public Health Impacts

Extreme
Precipitation

Increased
Temperature

Increased
Humidity

Sea Level Rise

http://phpa.dhmh.maryland.gov/OEHFP/EH/SitePages/health_impacts.aspx

Air pollution and
allergens

Increase in heat wave

Warmer air temperatures

Warmer water
temperatures
Contaminated drinking
water
Changes in environment
& habitat

Severe storms
Flooding
Orought
Wildfires

Harmful algal blooms

Food insecurity

Fhysical injury, drowning
& death

Heat-related illness

Cardiovascular disease &
stroke

Respiratory illness

Vector-borne iliness

Displacement

Waterborne B food-
borne illness

Stress & mental illness




The Most Immediate Climate-Related
Threats to Public Health in this Region

* Air quality

* Extreme heat

* Floods, droughts, and extreme weather
events

* Vector borne diseases

* Food borne illness

e Sea level rise

* Contaminated drinking water

* Malnourishment & food insecurity

http://phpa.dhmh.maryland.gov/OEHFP/EH/SitePages/health_impacts.aspx



The Most At-Risk Populations

Young children

Elderly 65 years old and older

Elderly people that live alone

Communities already stressed by environmental
justice and health factors

Socially isolated persons

Chronically ill people or people with respiratory
diseases

Persons living in low-lying land areas

Persons that have a low socioeconomic status

http://phpa.dhmh.maryland.gov/OEHFP/EH/SitePages/health_impacts.aspx



Natural Systems Impacts
EXAMPLES:

* Inundation of wetlands and low-lying areas.

* Native species may be forced out of the area.

* Dead zones in the Chesapeake Bay will likely increase.

e Establishment of invasive populations of species.

 Degraded water quality in coastal bays due to increases
in winter-spring runoff.

* Increased length of the growing season early in century.

* Milk and poultry production negatively impacted by
heat stress later in the century.

* Increased forest vulnerability to drought, insect pests,
and forest fires.

http://www.umces.edu/applying-science/global-warming-free-state-highlights



National Aeronautica and Space Administration

Federal Agencles in the Washlngton Dc Metro Area

What we're seeing now

Westher and climate are chenging, Over 100 years of dals

colectad from the area telthe story: the average annusl

.,‘.m,,n tempersture has risen about 4F, as messurad in Beltevils,

e lewel rise (in)

o
¥ MD. Sea level, messured i the District of Golumbia, hes
risen akmcet 10 inches over the past 80 years 0

T swm W0 v i

year
e Observed Sea Level

Scisntists project that these trends will cortinue, and even
accelerats, thie certury, Furlhermare, this warming is driving
changes in the frequency and irtensity of extreme weather
‘eventz, Changes in extrems events may include more
downpours, mor drought, and mors hast waues, A faciities

temperaturs ('F)

h 15 - 2na wunershle to oasstal storme, rising ea levels magnify the
sfisct of intenss storme, producing serious patentisl impacts
Observed Temperature from storm surge end floading.

What might the Metro DC
area’s future look like?

Sea Level Rise

Recent
Change in Average Annual Temperature

o e
30-yoar average centared on the sp:

sea leveis are averages for the spacific dlrx
Temperatures are rounded to the naarest haif degres,
precipitation projections to the nearsst 5%, and asa

level rise to the nssrest inch. Shown are the centrs!
range (middle 67% of vaiues) across the Giobsl Climate

Models and greenhouse ges emissions scenarios.

Washington, DO has expsrienced ssveral extreme weather
vents in racent years, wThnes days of interes tropical
dnpours in June 2005 swemped the dowrtown, A
cluster of tomadoes in Aprl 2011 put the city cn sdge.
Hurrizane Lee in September 2011 praduced 7 inches of
rain in 3 hours in some parts of the ragion. A string of days.
over 100 degres in July 2012 kinked the tracks of & Metro
route, leaving many commuters stranded. And CC residents
eamed a new word this year - derechn - & widesprasd
endllong-ived wind stomm thet accompeanies rapidly mesing
showers and thunderstarme, The June 287 derscho caussd
massiva tree damage and floccing to the arsa; power
outages across the District disrupted ffs far several days.

Extreme Event Changes This Century

Sea Level Rise Projections (in)
Rapid lce Melt Scenario (in) Il

Il 4110 57

What scientists project

Climate scientists from NASAL Goddard Institute of Space
Studies used site-speciic climate data from the DO

ares, combined with climets modsl autputs, to penerste
temperature and ses kevel rise projections for the res. The
projactions indicate continued rising temperanres and ssa
levels in the rea. Sea levela may rize considerably faster

if lanch-bassd ice mets faster than most cuent medkls
project. (Sae the Repid Ica Malt projections beloes)

Awerage temperatures and sea levels are projected to e,
but mast people ers mor fikely 1o natics the increass in
s0me kinds of axdrams everts. Changes in the rumber of
ot days End cold deys mey eflect energy usage patiems,
healh (a.3., asthma), plent ancl enimal habitets, and
infrastructurs function (e.9., bucking of concrets rosds).

Direction of change Likelinood

‘Basad on globel climate model smulaiions,

N, SOLTS! NASA GISS. LN

>50% More ksl tan <ot 32 1o 65% Apout as Kay &3 n1of based on IFCC:

1144 10 53
44051

341043

Days/yr with max
{emperature ator
ahove.

100° F
95°F W
90°F W

Days/yr with min
{emperature ator

1111155 to 75

F

onns .0 ey g SO0 £



. fmtf

I ADAPTING TO A
g CHANGING CLIMATE

Pacd ¥

S

PROJECTED N I' .}’«’ -
CHANGES 6 t’é"\ 3% = q 1

‘ '\-~ *d -2‘:““’( !
r( ., ““‘f — \'“ ] v

) 3 ) Pas - ——— 0
t L0 o A = R =
{ : e oo
{ Sl e




QUESTIONS*?

*You may also pose questions to NASA climate scientists at any time
during the course of this series of webinars and workshops using the
link under the Questions & Feedback section on:

http://www.mwcog.org/environment/climate/resilience.asp

. ” National s United States
‘ glaap':;&::‘ GSA | Global Change
. N commlss'°n b\ Smithsonian ResearCh Program




