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CLIMATE PROJECTIONS —
WHAT ARE THEY?

« General — any description of the future
climate and the pathway leading to It.

« Specific - model-derived estimates of
future climate
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THERE ARE MANY FUTURE PROJECTIONS!

Which one do |
choose?
Which one is the

best?
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SCENARIOS
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GLOBAL CLIMATE MODEL
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Climate is Physics & GLOBAL CLIMATE
—-fr=-->-F, MODELS (GCMS)

oxX
Things like:

. Conservation of momentum - TP RrediCy

the weather on any given day.

» Conservation of mass L g )

dx dy dp « |[nstead - we want to
| o, o, T, T R S understanql how Weather on
e Conservation of water « “« "o "% s’ ", average will change given

some changes in external

« Conservation of energy

» |deal Gas Law p=pRT forcing.
The equations are converted to a « What happens if CO,
form where they can be doubles?

programmed for computers to
solve.



THERE ARE MANY MODELS OUT THERE! WHY?




FOR EXAMPLE...

LET'S TAKE CLOUD FORMATION
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A COUPLE WAYS TO REPRESENT CLOUD FORMATION

WWW.PHDCOMICS.COM



.AND THERE ARE MANY, MANY MORE PROCESSES!
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DOWNSCALING
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DOWNSCALING

Used to increase the resolution of global climate model

Helps answer stakeholders’ questions about how the
climate will change in their location (i.e., Impacts
assessments) & better represent local climates

I1Z
310
308
306
304
—— 302
300
298

I I I I I I I I I
I I I I I I l | I

SUUTH CENTRAL

CLIMATE ADAPTATION SCIENCE GENTER




Annual Average High Temperature

N

ted Change
Oklahoma City, OK

s RCP 2.6

ojec

Pr

RCP 4.5

Gl

Ol S 0
Jayualye4 saaibaqg

2100

2080

2060

2040

2020

('
Ll
_I
=
Ll
(@D
L
(@D
=
e
(@D
N
=
=
_|
<T
_|
(.
<T
[
<T
Ll
_|
<T
=
—
(@D

—
e
-
—
—
Ll
-
i
—
)
-
e




Degrees Fahrenheit

15

10

0

-9

Projected Change in Annual Average High Temperature
Oklahoma City, OK

=== RCP 2.6
RCP 4.5
= RCP 8.5

) g »
.....
F s )

2040 2060 2080

SUUTH CENTRAL

CLIMATE ADAPTATION SCIENCE GENTER




BEYOND CLIMATE SCIENCE

- Climate Science, Modeling, and Projections

+ Researching the climate

- Large scale assessments

+ More people are using climate projections

. Climate Adaptation Planning, Vulnerability / Impact
Assessments, decision-making

- Urban planning, ecology, agriculture, infrastructure, etc.
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Early-winter North Atlantic low-level jet latitude biases in
climate models: implications for simulated regional
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IDCC REPORTS SYNTHESIS REPORT WORKING GROUPS ACTIVITIES NEWS CALENDAR @ FOLLOW iDCC REPORTS SYNTHESIS REPORT WORKING GROUPS ACTIVITIES NEWS

The Intergovernmental
Panel on Climate Change — The Intergovernmental Panel on Climate Change

(IPCC) is the United Nations body for assessing

Sixth Assessment Report _

The Working Group | contribution was released on 9 August

the solenoe related to olimate ohagis 2021. The Working Group Il and Il contributions were released

Changes in global surface temperature relative to 1850-1900 on 28 February and 4 April 2022 respectively.
(a) Change in global surface temperature (decadal average) (b) Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
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*Climate Science'Special Report

Fourth National Climate Assessment (NCA%), Volume I

This report is.an authoritative assessment of the science of climate change, with a focus on the United States. It represents the first of two volumes of the Fourth National Climate
Assessment, mandated by the Global Change Research Act of 1990.

M Recommended Citation

FOURTH NATIONAL CLIMATE ASSESSMENT

Volume II: Impacts, Risks, and Adaptation in the United States

Projected Change in Number of Days Below 32°F
Mid 21st Century, Higher Scenario (RCP8.5)

Projected Change in Number of Days Above 90°F
Mid 21st Century, Higher Scenario (RCP8.5)

Projected Change (%) in Seasonal Precipitation

Late 21st Century
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(RCP4.5)

Weighted Multi-Model Mean

I — —
0 10 20 30 40 50 60 70 -70 -60 -50 -40 -30 -20 -10 O

Weighted Multi-Model Mean

Summer Fall

Mean of Three Warmest Models Mean of Three Warmest Models

| % [ | | | I N — — 1 1 [ [ T ]
Change in Number of Days Change (%) 0 10 20 30 40 50 60 70 -70 -60 -50 -40 -30 -20 -10 O

[ T 1
20 30 40 50 60 70 80 90 100 <-30-20-10 0 10 20 >30

Projected changes in the number of days per year with a maximum temperature above 90°F and a minimum
temperature below 32°F in the contiguous United States. Changes are the difference between the average for
mid-century (2036-2065) and the average for near-present (1976-2005) under the higher scenario (RCP8.5).

Projected change (%) in total seasonal precipitation from CMIPS5 simulations for 2070-2099. The values are

Figure 23.4: Under both lower- and higher-scenario climate change projections, the
number of days exceeding 100°F is projected to increase markedly across the Southern
Great Plains by the end of the century (2070-2099 as compared to 1976-2005). Sources:
NOAA NCEI and CICS-NC.

weighted multimodel means and expressed as the percent change relative to the 1976-2005 average. These
are results for the higher scenario (RCP8.5). Stippling indicates that changes are assessed to be large
compared to natural variations. Hatching indicates that changes are assessed to be small compared to natural
variations. Blank regions (if any) are where projections are assessed to be inconclusive. Data source: World
Climate Research Program’s (WCRP's) Coupled Model Intercomparison Project. (Figure source: NOAA NCEI).

Maps in the top row depict the weighted multimodel mean whereas maps on the bottom row depict the mean
of the three warmest models (that is, the models with the largest temperature increase). Maps are derived
from 32 climate model projections that were statistically downscaled using the Localized Constructed Analogs
technique.®® Changes are statistically significant in all areas (that is, more than 50% of the models show a
statistically significant change, and more than 67% agree on the sign of the change®” ). (Figure source: CICS-NC



FUTURE PROJECTIONS AND IMPACTS

« Climate projections are tools and visuals

« Climate: typical weather, freqguency of extremes

 Why does it matter to see how climate will change?
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Simulating the Impacts of Projected Climate =
Change on Streamflow Hydrology for the
Chesapeake Bay Watershed
Timothy W, Hawkins N
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Change on Streamflow Hydrology for the Chesapeake Bay
American Geographers, 105:4, 627-648, DOI: 10.1080/000C

To link to this article: https://doi.org/10.1080/00045608
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Climate Change Implications for Tropical Islands: Interpolating and Interpreting
Statistically Downscaled GCM Projections for Management and Planning*

AZAD HENAREH KHALYANL " WiLLIAM A. GouLD.” ERIC HARMSEN.” ADAM TERANDO.X
MAYA QUINONES,” AND JAIME A. COLLAZO**

" International Institute of Tropical Forestry, U.S. Department of Agriculture Forest Service, San Juan, Puerto Rico
" North Carolina Cooperative Fish and Wildlife Research Unit, Department of Applied Ecology,
North Carolina State University, Raleigh, North Carolina
“ Department of Agricultural and Biosystems Engineering, University of Puerto Rico, Mayaguez, Puerto Rico
% Southeast Climate Science Center, U.S. Geological Survey, Raleigh, North Carolina

** U.S. Geological Survey, and North Carolina Cooperative Fish and Wildlife Research Unit, Department of Applied Ecology,

North Carolina State University, Raleigh, North Carelina

Critical Zone = .
Observatories Sy -

Climatic Change (2019) 156:15-30
https://doi.org/10.1007/510584-019-02491-w

Climate change increases potential plant species Check for
& 2 updates
richness on Puerto Rican uplands

Azad Henareh Khalyani' (% - William A. Gould? - Michael J. Falkowski ' «
Robert Muscarella® + Maria Uriarte® - Foad Yousef®

USDA Forest Service
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SPRING PHENOLOGY

- Late False Spring — a hard freeze (< 28°F)
occurring after first bloom

+ Dependent on first bloom date and timing /
INntensity of cold extremes

Days Low

Temperature
Below 28°F

Daily Low
Temperature

Late False Spring

Daily High Accumulation of

Temperature Spring Heat First Leaf Date First Bloom Date
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End-of-Century Projected Change of the
Annual Average Day of First Bloom

Average:
-6.6 days
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End-of-Century Projected Change of the
Risk of a Late False Spring
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AVAILABLE DATASETS

End-of-Century Projected Change
of the Annual Average High Temperature

S .

« Climate Projections Evaluation

Project (CPrEP)
« Desighed and built for South

Central CASC region
Low Scenarc igh Scanaro « Update coming in 2024
°C 1‘I’C 2‘I’C 3°C 4°C 5°C
_ottna s persgetommainarsnow |+ LOCA (Localized Canonical
— y Analogs)
" - - MACA (Multivariate Adaptive

SOTH CENTRAL

Constructed Analogs)
« Other datasets and tools

Low Scenario High Scenario
(RCP 2.6) (RCP 8.5)
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< C 0 @& cida.usgs.gov/adp, W @ Incognito

Y Bookmarks [ Imported From Fir... m NCA 2013 [ My bookmarks @ ESRL : PSD : PSD/... @ Online-Convert H... m Home Page | State... @ Zimbra: Requests... @ State Climate Offi... » | [ Other Bookmarks Reading L

Contact USGS
science for a changing world Search USGS

SGS Geo Data Portal

Welcome to the USGS Geo Data Portal

The Geo Data Portal (GDP) provides access to numerous datasets, including gridded data for climate and land use. Datasets can be subsetted or
sumarized before download using several algorithms, and these algorithms can also be applied to other datasets hosted elsewhere. Users can interact
with the GDP through the tools listed below.

pyGDP GDP web geoknife

USGS Geo Data Portal

A2

Cite GDP

Copy | Blodgett, David L., Nathaniel L. Booth, Thom

Learn more about how the GDP works

A
Dataset Selection
Search
4km Monthly Parameter-elevation Bias Corrected Constructed Analogs V2 Bias Corrected Spatially Downscaled
_ Regressions on Independent Slopes Model Daily Climate Projections Monthly CMIP5 Climate Projections
Algorithms Monthly Climate Data for the Continental
@ Data Subsets United States.
B Areal Statistics Abstract Abstract
This archive contains projections of daily BCCA CMIP3 This archive contains 234 projections of monthly BCSD

Abstract

and CMIPS5 projections of precipitation, daily ... CMIP5 projections of precipitation and monthly...

SUUTH CENTRAL

This dataset was created using the PRISM (Parameter-
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streamflow details for the selected site

Click anywhere on the map to reset selection.

COLORADO __ .
¢ Daily Mean

@, Mainsiem
A Native Subbasin

Daily Mean Streamflow (cubic feet per second)

Sum of Daily Mean Streamflow (cubic feet per second)

@ Mapbox ® OSM

Select a stream segment point on the map to filter line graphs and see

2500
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Hydrograph
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\,
G\

science for a changing world

Percent Change Hover over stream segment points on the map to see site details.

Hover over line graphs to see streamflow details.

Toggle through Time Periods and RCP to see change over time.
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New Mexico Water Science Center

Upper Rio Grande Streamflow Projections
https://webapps.usgs.gov/urgb-prms/
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CONNECTIONS

« DOI Climate Adaptation Science Centers (CASCs)

« USDA Climate Hubs

« Expertise section of the Climate Resilience Toolkit

» U.S. Climate

__ ‘ Resilience Steps to Resilience  Case Studies Toolsj] Expertise | Regions Topics
Q Toolkit

Help > Find Experts >

Find Experts

Regional and locally focused centers across the nation are available to help you build resilience to climate-related changes and impacts in your community. Browse

the maps below. Click any of the orange markers to see that office's location, the services it provides, and other information.

For more information about how federal agencies collaborate for natural resource management, see Federal Agency Coordination. For information about federal
agency collaboration in the Northeast region, visit the New England Federal Partners page. For more information about public sector and non-profit climate service

providers in the eleven states comprising NOAA's Western Region, visit the NOAA Western Region Climate Service Providers Database.
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QUESTIONS?

AMWOOTTE@OU.EDU
INFO@SOUTHCENTRALCLIMATE.ORG
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