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1Integrated Climate Impact Assessments Dr. Christian Huggel

IHCAP – Indian Himalayas Climate Change Adaptation Programme

Capacity building programme “Cryosphere” Level-2 (2015)

Integrated climate impact 

assessment in mountains
Examples of climate impact assessments:

US National Climate Assessment

Dr. Christian Huggel and Dr. Mario Rohrer
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2Integrated Climate Impact Assessments Dr. Christian Huggel

US Nat Climate Assessment

Sectoral and across-sectoral approach

Sectors covered by the assessment:

• Water resources

• Energy supply

• Transportation

• Agriculture

• Forestry

• Ecosystems, biodiversity and ecosystem services

• Human health
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3Integrated Climate Impact Assessments Dr. Christian Huggel

US Nat Climate Assessment

Sectoral and across-sectoral approach

Across-sector assessment:

• Water, energy, and land use

• Tribal culture, lands, and resources

• Land use and land cover 

• Biogeochemical cycles and implications for ecosystems

• Rural communities

• Urban infrastructure and vulnerability
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4Integrated Climate Impact Assessments Dr. Christian Huggel

US Nat Climate Assessment

Sectoral and across-sectoral approach

Structure and consideration for the sectoral approach: 
• Observed impacts
• Projected (future) impacts
• Risk analysis (what is at risk?) (and analysis of opportunities)

Structure and consideration for the cross-sector approach:
• Connections between sectors, and how impacts can be amplified or attenuated
from one sector to another
• Influence of people‘s decisions on cascade of events, affecting vulnerabilities or
resilience
• Interrelation of adaptation and mitigation
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5Integrated Climate Impact Assessments Dr. Christian Huggel

US Nat Climate Assessment

Climatic basis

Reference for figures and text if not indicated otherwise:

Melillo, Jerry M., Terese (T.C.) Richmond, and Gary W. Yohe, Eds., 2014: Climate Change 

Impacts in the United States: The Third National Climate Assessment. U.S. Global Change 
Research Program, 841 pp. doi:10.7930/J0Z31WJ2 



IH
C

A
P

 –
In

d
ian

 H
im

alayas C
lim

ate C
h

an
g

e A
d

ap
tatio

n
 P

ro
g

ram
m

e: L
evel-2 co

u
rse
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US Nat Climate Assessment

Climatic basis
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US Nat Climate Assessment

Glaciers and sea level

Gardner et al. 2013



IH
C

A
P

 –
In

d
ian

 H
im

alayas C
lim

ate C
h

an
g

e A
d

ap
tatio

n
 P

ro
g

ram
m

e: L
evel-2 co

u
rse

8Integrated Climate Impact Assessments Dr. Christian Huggel

US Nat Climate Assessment

Glaciers and sea level

Gardner et al. 2013
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US Nat Climate Assessment

Lake ice changes
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10Integrated Climate Impact Assessments Dr. Christian Huggel

US Nat Climate Assessment

Sectoral and across-sectoral approach

Every sector of the U.S. economy is affected in some way, either directly or indirectly, by climate changes, 
including changes in temperature, rising sea levels, and more extreme precipitation events and droughts. But 
none of these sectors exist in isolation, and each sector connects directly and indirectly to other sectors. 
Forestry activities affect, and are affected by,  water supply, changing ecosystems, impacts to biological diversity, 
and energy availability. Water supply and energy use are completely intertwined, since water is used to
generate energy and energy is used to pump, treat, and deliver water. Human health is affected by water
supply, agricultural practices, transportation systems, energy availability, and land use – among other factors. 
Human social systems and communities are also directly affected by extreme weather events and changes in 
natural resources like water; they are also affected both directly and indirectly by ecosystem health. 
The 2014 National Climate Assessment addresses some of these topics individually, and others using a cross-
sectoral approach that focuses on the climate-related risks and opportunities that occur across sectors – as
well as within them. For example, there are specific chapters focusing on water, energy production and use, 
agriculture, human health, and ecosystems and biological diversity. Six cross-cutting chapters address how
climate change can interact with multiple sectors. These cover the following topics:  
• Water, energy, and land use
• Tribal culture, lands, and resources
• Land use and land cover 
• Biogeochemical cycles and implications for ecosystems
• Rural communities
• Urban infrastructure and vulnerability
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11Integrated Climate Impact Assessments Dr. Christian Huggel

US Nat Climate Assessment

Sectoral and across-sectoral approach

A common thread across these chapters is the connections across the sectors and the way that changes in one
sector are amplified or attenuated through connections with other sectors. Another theme considers how
decisions that people make daily can influence a cascade of events that affect individual and national 
vulnerability and/or resiliency to climate changes across multiple sectors. This “systems approach” tries to
connect, for example, how adaptation and mitigation strategies are themselves dynamic and interrelated
systems that intersect with the sectors described here, like the way adaptation plans for future coastal
infrastructure are correlated to the kinds of mitigation strategies that are put into place today. These chapters
also address the importance of underlying vulnerabilities and the ways they may influence the risks associated
with climate change.  
The chapters in the following section start with an assessment of what is at risk within the selected sectors, and
include both observations of existing impacts associated with climate change and impacts that are expected to
result from climatic changes projected by climate models. 
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US Nat Climate Assessment

Water resources
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US Nat Climate Assessment

Water resources
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US Nat Climate Assessment

Water resources
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US Nat Climate Assessment

Water resources

US-GCRP, 2009
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US Nat Climate Assessment

Ecosystems

Salinity and chlorophyll changes after 
Hurricane events
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US Nat Climate Assessment

Ecosystems
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US Nat Climate Assessment

Ecosystems
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US Nat Climate Assessment

Ecosystems
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US Nat Climate Assessment

Ecosystems
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US Nat Climate Assessment

Urban systems
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US Nat Climate Assessment

Urban systems

US-GCRP, 2009
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US Nat Climate Assessment

Urban systems
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US Nat Climate Assessment

Rural  regions and systems
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US Nat Climate Assessment

Rural  regions and systems
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US Nat Climate Assessment

US-GCRP, 2009

Across-sector effects
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US Nat Climate Assessment


