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Vulnerability assessment

Goal: Identify sectors that may be vulnerable to
climate change (stressors)

1. Stressors Identification
1t climate change
Stressors analysis

. . 2nd f . .
Scenario choice uture projections

Sectors identification
3" social, economic, and
Sectors analysis natural
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Vulnerability assessment-
Stressors identification

* What is climate change?
 How is climate changing?

 How does climate change effect me?



Stressors identification

Northern Hemisphere

Climate?
— measured over long spans of time
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— naturally variable

— effected by abiotic and biotic factors

Temperature Anomaly (°C)
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Stressors identification

Climate change? Global
warming

Indicators of Warming from Multiple Datasets
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Land Surface Air Temperature: 4 Datasets Tropospheric Temperature;
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g Stressors identification:
carbon bust

I” < ..1'. \,< 7 73
e Human influence on the climate system is clear, and recent
e anthropogenic emissions of greenhouse gases are the highest

in history. Recent climate changes have had widespread
impacts on human and natural systems.

IPCC AR5

Natural Human Enhanced
Jeremy Shakun 2010 Greenhouse Effect Greenhouse Effect
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Stressors ldentification

fi Cllmate Change Impacts

Global Sea Level Rise Scenarios for the
United States National Climate Assessment
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Stressors identification

Atmosphere
Stratosphere Cooling Stratospheric temperature (Chapter 2.4).

Changes in winter polar vortex strength (Chapter 2.7).

temperatures o
(air, water, oceans)

Warming from the surface through much of the Increasing concentration of CO, and other greenhouse
troposphere (Chapter 2.4). gases from human activities (Chapter 2.2).
Long-term changes in the large-scale atmospheric Changes in cloud cover (Chapter 2.5).

circulation, including a poleward shift of jet i <
streams (Chapter 2.7). Increasing tropospheric water vapour (Chapter 2.5).

T Sea Ieve | S %\ﬁ;&gf ierze;eroswe burden and ozone concentrations
Observations of Climate Changes from AR4 (points to AR

precipitation

Near Surface

Rising global average near surface v
1A temperature (Chapter 2.4). / Warming of sea surface d ro u ht
Sa | I n Ity temperatures (Chapter 2.4). g

Increasing surface humidity (Chapter 2.5).

¢ p H Warming throughout much of the More frequent warm days and nights. Fewer

worlds ocean (Chapter 3.2). cold days and nights (Chapter 2.6). Sto rm i n eSS

" - : inki |
Increasing rates of global mean Reductions in the number of frost days i?é{%klggaa{:::u:xtiﬁrage

sea level rise (Chapter 3.7). (Chapter 2.6). (Chapter 4.2).

Changes in ocean Decreasing snow cover in most regions Widespread glacier
salinity (Chapter 3.3). (Chapter 4.5). retreatp(Chapgter 43).

Acidification of the oceans Degrading permafrost in areal i i
(Chapter 3.8). extent and thickness (Chapter 4.6). chengesince snest: K.

Large scale precipitation changes (Chapter 2.5). LRSS )

Increase in the number of heavy precipitation
events (Chapter 2.6).

IPCC 2013

Ice




Stressors identification: future risk

* Increases in CO2 emissions
* Increase in extreme weather events of all kinds
 Rain
» Flooding
* Drought
* Hurricanes
* Increases in air and water temperature
 Sea level rise
« Changes in ocean chemistry
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Vulnerability assessment

Goal: Identify sectors that may be impacted by
climate change (stressors)

1. Stressors Identification

. Stressors analysis

2

3. Scenario choice

4. Sectors identification
5

. Sectors analysis



Stressors analysis
* What is the study area”
 What are the historical trends in that area?

* \What stressors are applicable to the
region?



Study area

Refugio

Coastal counties of Texas
Coastal Bend

Aransas-

3 of 7 major estuaries in
Texas
— 25 bays and lakes

75 miles of shoreline

8th largest Port in US

Universities, Naval air
station, refineries
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Historical trends

8774770 Rockport, Texas 5.27 +/- 0.48 mm/yr
0.60 ,

— Linear Mean Sea Level Trend
045 | [ Upper 95% Confidence Interval
— Lower 95% Confidence Interval

___Monthly mean sea level with the
0.30 - average seasonal cycle removed
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8775870 Corpus Christi, TX 3.50 +/- 1.20 mm/yr
0.60

— Linear Mean Sea Level Trend
0.45 - — Upper 95% Confidence Interval
— Lower 95% Confidence Interval

___Monthly mean sea level with the
0.30 - average seasonal cycle removed
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Historical trends

Increases in air temperature

~.33°C/decade = 2.8°C increase by 2100

Not much change in precipitation

Texas, Climate Division 7, Precipitation, January-December
1895-2014 Trend :
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Historical trends

Water temperatures in the
western GOM have been

warming for the past 30 years

luch-Cota et al. 2013

Hu et al. 2015

Texas

Alkalinity and pH have been
L decreasing in CBBEP since
ol the 1960s
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Historical trends

Atlantic Hurricanes (1980-2012): Simulated vs. Observed

Correlation = 0.73; Linear trends: +0.18 storms/yr (model) and +0.13 storms/yr (observed)
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Vulnerability assessment

Goal: Identify sectors that may be impacted by
climate change (stressors)

1. Stressors ldentification
2. Stressors analysis

3. Scenario choice

4. Sectors identification
5

. Sectors analysis



Scenario choice

IPCC adopted new scenarios in ARS (2014)

Data: CDIAC/GCP/IPCC/Fuss et ai 2014
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Projected Annua"y_Averaged Temperature Change PreCipitation Change Centl'a| America April'September
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Scenario choice

« |IPCC & NCA projections for
climate change
* Parris et al. 2012 for SLR
« 3 scenarios
« Why not 27 Or 4?7 RCP2.67
« Time stamp 2100

RCP (IPCC 2013)

Example literature

pre-industrial (°C)

Scenario

Climate Change Impacts
in the United States

i.; -:: -' » ‘ ?

ipcc

INTERGOVERNMENTAL PANEL o ClIM3Te Change

CLIMATE CHANGE 2014
Synthesis Report

4.5 6.0 8.5

Rogelj et al.

2012 Rogelj etal. 2012  Watson et al. 2015

B2 A2
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Vulnerability assessment

Goal: Identify sectors that may be impacted by
climate change (stressors)

1. Stressors ldentification
2. Stressors analysis

3. Scenario choice

4. Sectors identification

5. Sectors analysis



Sector identification

« |PCC AR5 WGII Chapter 26-
North America (2014)

» Charlotte Harbor Regional
Climate Change Vulnerability
Assessment (2010)
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Vulnerability assessment

Goal: Identify sectors that may be impacted by
climate change (stressors)

1. Stressors ldentification
2. Stressors analysis

3. Scenario choice

4. Sectors identification
5

. Sectors analysis



Sectors analysis

 How does climate change impact sectors?

« Can we measure that impact?



Sector analysis

e Changes from AR4 (points to AR5)

Near Surface

Rising global average near surface
temperature (Chapter 2.4). Warming of sea surface
temperatures (Chapter 2.4).

Increasing surface humidity (Chapter 2.5).

Warming throughout much of the More frequent warm days and nights. Fewer H'H
worlds ocean (Chapter 3.2). cold days and nights (Chapter 2.6). Crltlcal

Increasing rates of global mean Reductions in the number of frost days i:‘crt'{::klg facilities
sea level rise (Chapter 3.7). (Chapter 2.6). (Chapter 4.4 £ ;

Changes in ocean Decreasing snow cover in most regions i
salinity (Chapter 3.3). (Chapter 4.5). Widespread

el 4l BcimsTus SPOHN
1 - \w-;r:lhq\b('h[v\u.\’””“I.iul

Acidification of the oceans Degrading permafrost in areal
(Chapter 3.8). extent and thickness (Chapter 4.6).

Large scale precipitation changes (Chapter 2.5).

Increase in the number of heavy precipitation
events (Chapter 2.6).

Ecosystems
& wildlife
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Sector analysis: General impacts

Human health
— Temperature-related illness and death

— Extreme weather-related mortality and
health effects

— Vector-borne diseases
— Freshwater and food shortages
— Water and food-borne illnesses
— water and air pollution

Water resources
— Water quality decline
— Freshwater shortage
— Saltwater intrusion

Economic activity
— Fisheries decline

— Tourism and recreation threatened

Cultural resources & Critical facilities

— Threatened by sea level rise and extreme

weather events
— Cost of protection

*  Ecosystems & wildlife

Heat stress

Shift of ecological zones
Decrease in biodiversity
Invasion of exotics

. Coastal resources

Increased erosion

Loss of coastal lands (and the protection
they provide)



’ County | Area (ha) %Itlairt‘d
/ |Aransas 833.94 1.27
' [Kenedy* 369709.85 25.00)

Kleberg 463.58 0.20]
Nueces 411.31 0.19
Refugio 5981.81 3.00
San Patricio 415.84 0.23
Total 377816.33
Sea Level Rise
2 m by 2100
\ 2100
‘I\“'\\ N 0 5 10 20 30km
4 A 0o 5 10 20 30

miles

3, USBA, UB83,A24,

Sectors analysis:
Measurable impacts

Coastal resources

Inundation extent
» (Coastal land lost

« Overlay to obtain vulnerable
sectors



Sectors analysis:
Measurable impacts

Human health

Social Vulnerability Index

Social vulnerability to
environmental hazards

29 socioeconomic variables

2 m SLR by 2100
[ sLR
SoVi

Il Low
I Med
High




Sectors analysis:
Measurable impacts

Critical facilities

Transportation infrastructure

» Percentage of roads inundated

* Number of heliports and airports at
risk

» Port facilities

Storm surge + SLR

» Storm surge associated with a 0.5m
(intermediate scenario) sea level
rise

| Storm surge
' 0.5 m SLR by 2100
' Cat1LowSLR * Heliports
| M Cat 3 Low SLR 4 Airports
I Cat 5 Low SLR —— Evacuation Route

A geospatial dataset for U.S. hurricane storm surge and sea-level

rise vulnerability: Development and case study applications

Megan C. Maloney, Benjamin L Preston”

Climate Change Sdence Institute and Emvironment! Sdences Division, Oak Ridge Nationa! laboratary, PO Box 2008, One Bethel Valley R,
TN 37831-6253, United States




Sectors analysis:
i Measurable impacts
A Ecosystems and wildlife

Marsh viability = (marsh gain + marsh persistence)-marsh
loss
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2 m SLR by 2100 1
SLR L
Superfund site p
ﬁ- Uneffected
Effected
o Landfill

Tb Power plants & Reflnerles

A Uneffected
Effected

Sectors anaIyS|s I\/Ieasurable |mpacts

Power plant: Harbor Wind
* 6 wind turbines
* Independent

Superfund site: Falcon refmery
* 78 acre parcel effected by SLR
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Next steps

» Gather your input
 Complete assessment

* Use assessment to guide development of
adaptation strategies



Questions?

TheNature Q‘Q

Conservancy

Protecting nature. Preserving life.




