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NASA Centers are highly vulnerable
to climate change

NASA spent
S1.6 billion in
supplemental funding
for climate event
repairs from
2003-2022

NASA Office of Strategic Michoud Assembly Facility damage after Hurricane Zeta
Infrastructure Oct 2020




CASI Mission

CASI’s mission is to provide the latest scientific research on climate change to help
NASA facilities managers adapt to increasing climate risks in timely and effective ways.

CASIl is the only NASA program that creates open channels of communication between
the Earth Science Directorate (ESD) and the Office of Strategic Infrastructure (OSI).




CASI Activities and Workgroups

CASI Activities

Downscale center-specific
climate hazard risk
information using CMIP6
models and updated IPCC
methods

Assist with OSI/NREL Center
Resilience Assessments

Contribute to NASA Climate
Action Plan reporting for EO
#14008

Develop CASI Workgroup
co-generated products as
decision aids

CASI Workgroups and Products

& SealevelRise
e Sea level rise projections
e Coastal inundation maps

d Extreme Weather Events
= . High temperatures

* Droughts

* Inland floods

& Fires and Air Quality
*  Wildfire risk, current & future

*  Smoke risk, current & future

Energy
* Energy management tools

A Water Budgets
¢ < Wwaterdemand
e Surface flooding
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CASI Stakeholders

Primary Stakeholder: Office of Strategic Infrastructure (OSI)

- Top-Down — OSI HQ Staff, Climate Adaptation Plan

Bottom-Up — Center Points of Contact
Master Planners, Facilities, Energy, Environment

OFFICE OF STRATEGIC INFRASTRUCTURE

CASI Interacts with Assistant Administrator: Dr. Joel Carney
Deputy Assistant Administrator: Denise Thaller
nearly all OSI . 5 ; _
y Deputy Assistant Administrator for Business Management: Rick Marrs

Divisions Ombuds Program Heg:?vtji?;egs;vsi:i%ﬁort

E—

Facilities Real Estate Logistics Management Environmental Management
Division Division Division

Space Environments Testing
Management Office

Director: Erik Weiser Director: Dr. Olivette Hooks Director: Denise Thaller (Acting) Director: Mike Mastaler

Deputy Director: Jeff Haught Deputy Director: Vincent Cappello Deputy Director: Brendan Deyo



CASI Projections for NASA Centers

- NASA Earth Exchange Global Daily Downscaled Projections (NEX GDDP)

- ~25km x 25km gridbox resolution; finer resolution model coming soon

- To avoid ‘hot” CMIP6 GCMs, use IPCC ARG assessed “Very Likely” range of Transient
Climate Response (TCR) (1.2 - 2.4°C)

All CMIP 6 Models vs TCR Subset (SSP 3-7.0)

== Historical and Assessed Warming
© - e All models (r1)

Temperature Anomaly (K)

Credit: Gavin Schmidt, NASA GISS



Temperature and Precipitation
Projections at Johnson Space Center

Baseline 1981-2020
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Temperature projected to increase at JSC
Precipitation shows greater variability

Nick Pelaccio




Root Zone Soil Moisture at Ames

d CASI Extreme
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CASI Energy N

woking - ASHRAE Climate Zone Changes (g

Group

Thermal Zone Moisture Zone Thermal Moisture When in
? i ?

Ames No No No change No change No change
Armstrong Yes Yes 3-->2 3A/3BB>2A/2 after 2080 No change No change
GISS Yes tES Ao Ad-->2A aft Z0 after 2097 No change

—
(Glenn Yes Yes 5-->4 5A-->4A After 2030 After 2030 After 2030

—

After 2028 (to 3)  After 2028 After 2028 (to
Goddard Yes Yes 4-->2 4A-->2A After 2085 (to 2) (to 3) 3)

Johnson Yes Yes 2-->1 2A-->1A After 2045 After 2091 No change
JPL Yes Yes 3-->2 3A-->2A after 2090 No change No change
Kennedy Yes Yes 1-->0 1A-->0A after 2068 No change No change
Langley Yes Yes 3-->2 3A-->2A after 2060 No change No change
Marshall Yes Yes 3-->2 3A-->2A after 2068 After 2088 No change
Michoud Yes Yes 2-->1 2A-->1A after 2068 No change No change
Stennis Yes Yes 2-->1 2A-->1A after 2073 No change No change
Paul 9

Stackhouse White Sands Yes Yes 3-->2 3B-->2B after 2070 No change No change
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casirre and — Eire Weather Index (FWI)

Air Quality
Working Group

FWI climatology difference (future — present)
1985-2014 2041-2070

Fire Weather Index (FWI)

calculated using meteorological R P
variables from CASI climate L Ly
NS

projections

Conditions around JPL
significantly more conducive to
fire than at Ames

Annual Mean FWI around ARC and JPL (Historical + SSP5-85)

Under high emissions scenario
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Budgets

A CASI Water
‘ Working Group

. k.
| Present ET Water
Flux (cm per year)

Surface Inundation (blue shades) after
Heavy Rainfall Event of 2.7

inches/24-hours (October 24, 2021): Chris Potter 11

(Based on Sentinel-1 SAR)



Coastal Flooding at Ames
seatevelrise  RE@search Center

~== Working Group
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Ben Hamlingfon Tools available at sealevel.nasa.gov




Serving CASI Projections

In progress: CASI projections publicly available for NASA Centers and surrounding regions

Access on CASI Energy Workgroups POWER DAVe Tool

https://power.larc.nasa.gov/beta/data-access-viewer/

POWER I DAVe Beta v2.0.27

Prediction of Worldwide Energy Resource (POWER) | Data Access Viewer Enhanced (DAVe)
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Projected Annual Sum Cooling Degree Days Above 10 C from 2015 to 2100 for Johnson Space Center (Ensemble Average)
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Source: NEX-GDDP-CMIP6 Ensemble Low, Medium, and High Scenarios data accessed from NASA POWER at 2023-12-11 16:09:



https://power.larc.nasa.gov/beta/data-access-viewer/

CASI Partners

Department of Energy’s National
Renewable Energy Laboratory (NREL)
conducts regular assessments of
vulnerability and exposure as part of NASA
Agency-wide risk assessment.

e CASI provides climate projections for
the resilience assessment report

e Rotates through detailed assessments at
~2 centers each year (2024 Centers: GRC
and MSFC)

e NREL makes recommendations for risk
reduction investments

i sNREL

NATIONAL RENEWABLE ENERGY LABORATORY

NASA's Office of the Chief Health and Medical
Officer (OCHMO) is collaborating with CASI with
the goal of protecting worker health amid
challenges posed by climate change.

* This includes heat stress, wildfire smoke, and
indoor and outdoor air quality for each NASA
Center

e OCHMO will transform CASI data into
actionable insights for the formulation of
effective policies, guidelines, studies,
operational costs projections, and educational
initiatives and purposes

NASA Office of Chief
Health and Medical
Officer
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Wet Bulb Globe Temperature at KSC

di CASI Extremes
== Working Group

OSHA has published Threshold
Limit Values (TLVs) for heat
hazard based on WBGT and
workload intensity (OSHA
Technical Manual Section lll:
Chapter 4)
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CASI Projections in Action

CASI projections are used in the NREL Resilience Assessment for each Center. These assessments
help inform Center master planners of key vulnerabilities and climate risks at their center, in
addition to mitigation and adaptation opportunities

At Glenn Research Center, we have projected a shift in their ASHRAE Climate Zone around 2030
under all SSP scenarios. This information was used to inform the Chief Facility Manager Engineer to
start designing HVAC systems for the new, projected climate zone.

Climate Zones — ASHRAE Standard 169-2013

Dry (8) He Moist (A)
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Thank you very much!

Nick Pelaccio - nick.pelaccio@nasa.qgov

Climate Adaptation Science Investigators (CASI)



mailto:nick.pelaccio@nasa.gov

