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Aveoid Unmanageable Climate Change Impacts

Measures to reduce the amount and speed of
future climate change by reducing emissions of

MITIGATION

heat-trapping gases or removing carbon dioxide from

Manage Unavoidable Climate Change Impacts

Adjustment in natural or human systems in anticipation
of or response to a changing environment in a way that
effectively uses beneficial opportunities or reduces

the atmosphere

RESILIENGE

The ability to anticipate, prepare
for, and adapt to changing
conditions and withstand, respond
to, and recover rapidly from
disruptions

ADAPTATION

negative efforts
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Operations:

* Increased global insecurity — “Failed States”
International Humanitarian Response
Defense Support to Civil Authorities

Installations and Infrastructure
« Sea level rise

« Loss of access to training areas
* Flash floods and erosion

« Severe weather

People and Equipment
e Heat stress

« Performance Degradation




National Guard Surging to Louisiana
for Hurricane Relief, California to

Combat Fires

N

Military.com

An Air National Guard MAFFs-equipped C-130 out
of Reno, Nev.. flies over plumes of amoke after
dropping retardant on the Beckwourth Complex
Fire, July 9, 2021, near Frenchman Lake in
northem California. Air National Guard photo.

Fire Season Now Year
Round for the Guard,
Hokanson Says

July 30, 2021 | By Abraham Mahshie

ARFORCE

Firefighting technology hasn't changed much from the days when Chief of the National
Guard Bureau Gen. Daniel R. Hokanson dropped buckets of water from a UH-60 Black Hawk,

and his brother, a smokejumper, parachuted in to fight wildfires on foot

What has changed is the number of fires—and their intensity.

“We used to talk about ‘fire season,” Hokanson told a gaggle of journalists at the Pentagon on

y a ‘fire year’ now. Fires really almost

Update: Heat Illness, Active Component, U.S. Armed Forces, 2020 MSMR

MEDICAL SURVEILLANCE MONTHLY REPORT

WHAT ARE THE NEW FINDINGS?

July 29 as fires raged in Oregon and California. “It's re.

go year round

What happens if
the unavoidable
becomes the
unmanageable?

In 2020, there were 475 incident cases of heat stroke and 1,667 incident cases
of heat exhaustion among active component service members. The overall
crude incidence rates of heat stroke and heat exhaustion were 0.36 cases and
1.26 cases per 1,000 person-years; both were the lowest annual rates in the
2016-2020 surveillance period. In 2020, subgroup-specific rates of both inci-
dent heat stroke and heat exhaustion were highest among males, those less
than 20 years old, Asian/Pacific Islanders, Marine Corps and Army members,
recruit trainees, and those in combat-specific occupations. During 2016—
2020, a total of 341 heat illnesses were documented among service members
in Iraq and Afghanistan; 7.0% (n=24) were diagnosed as heat stroke. Com-
manders, small unit leaders, training cadre, and supporting medical person-
nel must ensure that the military members whom they supervise and support
are informed about the risks, preventive countermeasures, early signs and
symptoms, and first-responder actions related to heat illnesses.

During 2016-2020, annual rates of both heat
stroke and heat exhaustion among active
component service members peaked in 2016
but were the lowest in 2020. The annual num-
bers of heat illnesses diagnosed in Irag and
Afghanistan have trended downward since
2016.

WHAT I5 THE IMPACT ON
READINESS AND FORCE HEALTH

PROTECTION?

This analysis demonstrates again the magni-
tude of risks of heat illnesses among active
component service members and the en-
hanced risks associated with sex age, loca-
tion of assi , and pational catego-
ries. Recognition of these nisk factors should
inform the preventive measures that military
leaders, trainers, and service members rou-
tinely employ.




ENVIRONMENT

Both of the planet’'s poles experience
extreme heat, and Antarctica breaks records
March 19, 2022 - Parts of Antarctica were more than 70 degrees
warmer than average, and areas of the Arctic saw temperatures
that were more than 50 degrees warmer than average.

David Goldman/AP

ScienceNews

INDEPENDENT JOURMALISM SINCE 1921
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Smoke from Australia’s intense : e "
fires in 2019 and 2020 US west ‘megadrought’ is worst in at
damaged the ozone layer least 1,200 years, new study says

Increasingly large blazes threaten to undo decades of work to help Earth's
protective layer

Human-caused climate change significant driver of destructive
conditions as even drier decades lie ahead, researchers say

ol

A towering clcud of smoks rises Over the Gresn Wattls Crask Dusnfirs on December 21, 2013, near tha townsni of Yandarrs in New South Walss, Austrads,

T e O Houseboats are moored on Lake Oroville reservoir during the California drought emergency in 8
o . B Oroville, California, on 25 May 2021. Photograph: Patrick T Fallon/AFP/Getty Images
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Figure 3: Illustration of the interdependency of overshoot magnitude and overshoot length. Best estimate pace for
temperature reductions with high CDR deployment is from Rogelj et al., 2019.

Climate Analytics (2021). The science of temperature overshoots

Climate Report Rebukes Overshoot Plans with
“Irreversible Consequences”

Many pathways to stopping climate change involve overshooting 1.5°C temporarily. The latest synthesis of 34,000 references says

that’s a bad idea
E OS Science News by AGU
-_—

Duncombe 28 February 2022

The Problem of Overshoot

“Pursing the stringent mitigation
as outlined 1n “as likely as not”
(33-66% likelihood) 1.5°C
pathways would lead to a small or
even no overshoot.

“Whether it is feasible or desirable
to reduce temperatures after peak
warming is reached — at what pace
and with what tools — will be a
decision that will depend on the
magnitude of peak warming and
available CDR options.”

“The potential reversibility of
global mean temperature does
not mean that the impacts of
climate change can be reversed.”

9



Implications of Overshoot on Adaptation

« Adds pressure to already difficultadaptation decisions

* Pushesadaptation more toward transformational adaptation than
Incremental adaptation

« Requires continuum of small to large, short-termto long-term

Interventions
‘e
L
ADAPTATION TRANSFORMATIONAL ADAPTATION
Responding to and prepating for Deep, systemic change that requires
the impacts of climate change reconfiguration of social and ecological systems
/,/"'/I/1 Alternative lifestyles

Improved infrastructure,

0
P 1 . e
o %:.cg i.e. efficient irrigation

and employment

ii"/f' f f/ SFtemS to deal Changes to farming, e.qg.,
’ with drought diversifying crops,
strengthening links to market IPCC
2018
/ Flood protection New city planning to - N
. / and safeguarding of safeguard people ' Pl ) g
fresh water supply and infrastructure ]y T



Opportunities for Novel Approaches

“...literature is still heavily dominated by developed countries... pressing need
to increase especially developing country contributionsto this vast literature so
that it adequately reflects the diversity of climate adaptation insights and

experiences.”
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Carefully Evaluate Heuristics

« Heuristics: from Nalau et al 2021;

— Heuristics “steer and inform research §
priorities, policy debates, and funding A
agency guidelines and may cause increased e e

burdenson certain actors or misdirect S
resources.” = :

— In the event of “untested decision-making
heuristics may be both costlyand risky...
Not challengingembedded assumptions
can steer us towards particular policy
pathways even when they are not optimal.

— “when they get embedded into decision-
making and become unchallenged ‘expert
knowledge’ within an organisation or
institution.”
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Explore Resistance-Resilience Tradeoff

How best to identify “For example, in a predictable climate

adaptation measures with very little disturbance, focusing
suited to different on resistance to tropical storms —

_ such as encouraging the growth of
climate hazards stronger, larger plants— is generally
the better option for restoration.

sssssssssssssss | RESEARCH ARTICLE

ThaAushom, trms

ENTAL STUDIES
A general pattern of trade-offs between ecosystem s
i an ence

Jrr—_

e e But with tropical mid-latitude storms

S D becoming stronger and more frequent,
coastal land managers might need to
consideran approach based moreon
resilience by focusing on plants that
grow back quickly following major
storms to prevent coastal erosion and
preserve water quality.”

UNH today 2 March 2022
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STORM-SWALE +16’ FUTUREPROOF ELEVATION
ANETWORICOE SIGRMIWALES LOBBIES, APARTMENTS,
REDUCE FLOODS FOR EXISTING STOREFRONTS AND MECHANICAL

LOW.-LYING STREETS SYSTEMS WILL ALL BE ABOVE +16FT

BAY SALT WATER

o (2]

PASSIVE HOUSE ENERGY BACKUP BATTERY ROOFTOP SOLAR TRELLIS

50% MORE EFFICIENT THAN IN CASE OF POWER DISRUPTION. CUTS USAGE WWDES 100% OF THE BUILDING

TODAY'S TYPICAL NEW DURING PEAK POWER DEMANI ACK-S M EAS LOADS.
CONSTRUCTION BUILDING AND POWER WILL SUPPORT USB CHARGlNG IN UN"S uN WECNAﬁGE BATTERY BACK-UP IN THE
PROVIDES EXTRA COMFORT AND LIFE SUPPORT EQUIPMENT IN UNITS SET EVENT OF A SUSTAINED POWER OUTAGE

ASIDE FOR THOSE WITH DISABILITIES
L — . i
M s i s

o

POROUS PAVING
ALLOWS WATER TO RUN
“THROUGH INTO THE GROUND
RATHER THAN RUN OFF

SOLAR ROOF GARDEN & BATTERY

SELF-SUFFICIENT POWER ON SINGLE-FAMILY
HOMES THROUGH SOLAR ROOF
AND INDIVIDUAL BATTERY SYSTEMS WITH A

GARDENS

o

RAIN GARDEN BIO-RETENTION

CAPTURES STORMWATER
RUN-OFF. TREE ROOTS
SOME OF THE WATER.

ABSORB

WASTE-TO-ENERGY
LANDSUPING AND FARM WASTE

ARE ERTED TO
AND ENERGV THROUGH MODULAR
BIODIGESTERS

o

BLUE ROOFS AND CISTERNS
FTOP WATER WILL BE

ROOFTOP
COLLECTED AND TREATED
FOR IRRIGATION

o

‘GEOTHERMAL HEAT PUMPS

GEOTHERMAL WATER SOURCE RFAT
PUMPS USE THE GROUND AS
BATTERY TO STORE HEAT IN THE SUMMER

TO BE USED IN THE WINTER

o

DUNE FOREST

COASTAL DUNE FOREST FOR
WAVE ATTENUATION AND
SEDIMENT STABILIZATION

o

COMMUNITY SOLAR CANOPY

SOLAR CANOPIES OVER THE PARKING
WILL PROVIOE ALL OF THE ELECTRIC
FOR TENANT PLUG LOADS THROUGH
THE COMMUNITY SOLAR PROGRAM

‘




5 LINES OF EFFORT (LOEs) reflect the scope and
scale of DOD’s adaptation and resilience efforts:

LOE 1: CLIMATE-INFORMED
DECISION-MAKING

4 ENABLERS
crosscut all five
Lines of Effort:

@, (@ -4
St GE® e W

Data Analytics

LOE 2: TRAIN AND EQUIP S LOE 3: RESILIENT BUILT AND
A CLIMATE-READY FORCE -@- NATURAL INFRASTRUCTURE

to Reward Innovation
o A2
» blol-bloplallox-l-l;lcl-lbl-l-l:-’f ‘:.\ C}im ate
¥ Literacy
LOE 4: SUPPLY CHAIN LOE 5: A:::’ukutglzl?&gggmou
RESILIENCE AND INNOVATION _K. i _'n THROUGH COLLABORATION
Environmental
Justice

END STATE: The above five Lines of Effort and four enablers are to ensure that DOD can operate
under changing climate conditions, preserving operational capability and enhancing the natural
and man-made systems essential to the Department’s success.
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