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WEATHER VS CLIMATE

Weather — state of the atmosphere with
respect to heat or cold, wetness or
dryness, calm or storm, clearness or
cloudiness: short-term

Climate — statistical collection of weather
conditions at a place over a period of
years, long-term

“Climate Is what you expect. Weather is
what you get.”
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ENERGY BUDGET & GREENHOUSE GAS EFFECT

Energy budget: balance of

. : : CL Natural Human Enhanced
Incoming and outgoing radiation Greenhouse Effect Greenhouse Effect
More heat escapes Less heat escapes
Into space into space
Greenhouse effect: atmosphere P ~

absorbs some outgoing radiation
to keep the planet warm

INncreases INn greenhouse gases
alter how much I1s emitted out to | TR L
space and how much is trapped v SR ' Fiaure from NPS
by our atmosphere
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CHANGE IN ATMOSPHERIC CO:z2

Carbon dioxide concentration at Mauna Loa Observatory*

R AR EEEE R EE R AR RS EEEEE R E N EEE RN R R T L

440
430

nn

lllllllllll&b

Full record ending March 14, 2024

N
o

*Mauna Kea data in blue

S b b
O -
o O

390
380
370
360

W
O,
o

Join at menti.com
Code: 9932 9081

W
o
o

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllIlllllllllllllllllllllllllllll'lllllllllllllllllll'

W
o)
o

CO> Concentration (ppm)

4411IllllIllllIlllllllllllllllllllIllllIlllllllllllllllllllllllllllllllllllllll||llllllll'llllllllllllll'l

O T SCRIPPS isstistian ar
320 UCSan Diego OCEANOGRAPHY
3101lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

» SUUTH GENTRAL

=" CLIMATE ADAPTATION SCIENCE CENTER


http://menti.com

NORTHWEST
. Region

Federally Recognized

SOUTHWEST
. Region

WESTERN UNITED STATES

% SOUTH CENTRAL

= CLIMATE ADAPTATION SCIENCE CENTER



CHANGES IN TEMPERATURE &
PRECIPITATION, 1900 TO 2020

Annual average temperatures have
increased 1.5 to 2.5°F for much of
the western US.

* Annual Temperature
o

‘t\l

Lk : , ;l‘ b N 3

Annual precipitation has decreased
across most of the western US,
especially in the summer season.

Changes depend on season and
location.

NCAS5 Fig. 2.4
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Observed Changes in Annual, Winter,
and Summer Temperature and Precipitation
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CHANGES IN EXTREME TEMPERATURE

Observed Changes in Hot and Cold Extremes

c) Warm nights

g a) Hotdays

Change in Number of Days =2 95°F Change in Number of Days < 32°F Change in Number of Nights =2 70°F
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CHANGES IN EXTREME PRECIPITATION

Observed Changes in the Frequency and Severity of Heavy Precipitation Events

a) Total precipitation on b) Five-year maximum c) Annual maximum

heaviest 1% of days daily precipitation daily precipitation
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IMPLICATIONS OF WARMING & DRYING

Declines in mountain snowpack

Greater proportion of winter precipitation falling as rain
Receding glaciers and rising elevation of snow lines
Decreases in streamflow

Increasing frequency and intensity of drought conditions
BiOdiverSity loss and eCOsyStem transformations Join at menti.com

Increasing wildfire conditions Code: 9932 9081
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FUTURE PROJECTIONS OF TEMPERATURE

Projected US Temperature Changes at 1.5°C, 2°C, 3°C, and 4°C of Global Warming

Northern and western parts PPN 1507 dobalvaming v &
of the country are likely _ B )
experience proportionally '
greater warming

B b) 2°C (3.6°F) global warming level

Scientists expect
temperatures across the
western US to increase by 3
to 10°F by 2100

, c) 3°C (5.4°F) global warming level s d) 4°C (7.2°F) global warming level
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PROJECTIONS OF EXTREME TEMPERATURE

Projected Changes to Hot and Cold Extremes at 2°C of Global Warming

A @) Hot days Cold days iy i) Warm nights
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FUTURE PROJECTIONS OF PRECIPITATION

Projected US Precipitation Changes at 1.5°C, 2°C, 3°C, and 4°C of Global Warming

\a a) 1.5°C (2.7°F) global warming level

Scientists expect precipitation to
Increase by 0 to 15% in the NW,
but decrease by 0 to 10% In the
SW

Precipitation increases very likely ,  )
INn winter, but decreases expected “ .

INn the summer for the NW "

/ b) 2°C (3.6°F) global warming level

c) 3°C (5.4°F) global warming level v . d) 4°C (7.2°F) global warming level

Less snowfall expected, resulting
In reduced snowpack and - -

Average Annual Precipitation Change (%

)
decreased Sprlng runOff ’10 -5 0 5 10 15 20 NCAS5 Fig. 2.10
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FUTURE PROJECTIONS OF EXTREME PRECIPITATION
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Projected Changes to Precipitation Extremes at 2°C of Global Warming

a) Total precipitation on b) Five-year maximum c) Annual maximum
heaviest 1% of days daily precipitation daily precipitation
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ATMOSPHERIC RIVERS

Atmospheric Rivers and Extreme Precipitation in the Northwest

Long, narrow bands of water vapor in our
atmosphere associated with extreme
precipitation

Scientists project a greater number of
strong Atmospheric Rivers that also reach
farther inland

Percent of Extreme Precipitation Days Associated with Atmospheric Rivers
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Compound Events
Compound events result from A Tisecrs sanvanaitg of amness S 202
. West Coast @ >
t h e O CC u r re n Ce O I I I u It I p I e lightning cause multiple wildfires that cover large Q Drought leads to poor streamflow conditions and harmful
portions of the western US with harmful air algal blooms and exacerbates a record-breaking
I . t d . h d t h t pollutants from heat and smoke. heatwave that kills more than 1,400 people.
Q nlrangafishors kill shelfish and oF . senfooding and
. wunﬂs and drought impact other marine mudslides in burned
when combined have greater
multiple wildfires in -
| | | |
Impacts than isolated hazards
contributes to another
destructive wildfire season.
Isaias  Sally  Delta Eta Elsa  Henri Nicholas
Laura Teddy Zeta a
Hurricane Ida hits
Q e Q Q communities affected by
the 2020 hurricanes.
Record-setting storms in the Atlantic deliver strong winds, heavy rainfall, and storm surge that lead to widespread flooding, power
[hey are expected to become : ;
The COVID-19 pandemic limits access to, and the response capacity of, hospitals, cooling centers, and evacuation centers.
more frequent with continued
CI I I I l ate C h a n g e 63 Drought (:, Wildfire 0 Extreme heat Q Extreme thunderstorms % Wind @ Marine life

Severe drought, extreme heat, and widespread
> »
@ Heat and low tides ’ An atmospheric river
OR and WA.
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outages, and infrastructure damage.
@ Hot sea surface temperature c Atmospheric river G Hurricane e COVID-19

NCAS5 Fig. F1.1
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CLIMATE CHANGE IS DRIVING RAPID
ECOSYSTEM TRANSFORMATIONS

Coastal grasslands
are being transformed
by woody plants due to
fire suppression and
warming.

Dry forests and
woodlands experienc-

Unique and Vulnerable Ecosystems

_ Sagebrush shrub-

lands are becoming
non-native grasslands
as a result of wildfire,

. . & invasive species, land

ing drought and wildfire " imseste e
are becoming grass- ERELE SRl il g LA

lands and shrublands.

Great Plains grass- '

lands are becoming
woodlands due to

warming and enhanced ISEE S
atmospheric CO,. EES

Arctic marine 5§

ecosystems are being

altered by ocean

acidification and
harmful algal blooms.

1

Ecosystems

- use, and climate
PSR  Change.

Temperate marine
ecosystems are being
altered by warming and
invasion of tropical

= organisms.

E8l Coastal forests are
saRa converting to ghost

forests, shrublands, and
marsh due to sea level
rise.

. Coral reefs are being

lost due to warming and
ocean acidification.

NCAS5 Fig. 8.7

Sagebrush shrub-
lands are becoming
non-native grasslands
«  asaresult of wildfire,
.~ . © b invasive species, land
- use,andclimate
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Distribution and abundance of non-native
and highly flammable cheatgrass continues
to Increase before and after wildfires.

Length of wildfire season is expected to
increase as drought frequency, duration,
and intensity increase.
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SPECIES CHANGES AND BIODIVERSITY LOSS
eARE ACCELERATING

Observed Range Shifts and Changes in Phenology

Many plant and animal species are
shifting to higher elevations or more
northern latitudes.

Milder winters and warmer growing
seasons are expected to expand
ranges for some species.

Climate refugia occur in locations
where environmental conditions are

changing more slowly than EET;‘JZ‘;‘::;.T;; @0
surrounding areas s . NCAS Fig. 8.1
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IMPACTS TO ECOSYSTEM SERVICES CREATE
o RISKS AND OPPORTUNITIES

Ecosystem Services and Their Benefits

Rising temperatures can extend seasonal
recreational opportunity, but if it’s too hot,
recreation tends to decrease.

Mixed contributions

Ecosystem-based adaptation is a type of
nature-based solution aimed at increasing
community resilience to climate change
through the use of ecosystems.

Future trends on ecosystem use and
benefits are not always clear. L ]

NCAS5 Fig. 8.17
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ADAPTATION AND TRANSFORMATION
PLANNING FRAMEWORKS

Adaptation and Transformation Planning Frameworks

a) Corals and ClimateAdaptation b) Resist—Accept-Direct framework Adaptlve management Iteratlvely
e~ g plans, implements, and modifies
| s — strategies for managing
resources under uncertainty.

System state

System state

RAD framework helps identify
conditions where ecosystem
management should resist,
NCAS Fig. 8.9 accept, or direct change.

=" CLIMATE ADAPTATION SCIENCE CENTER



QUESTIONS?

EMMA KUSTER
EMMAKUSTER@ OU.EDU
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