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Adaptation = Good Development
• Strengthen institutional development, link
science and development
• Support better understanding of local
climate trends and projected impacts.
• Link ecosystem restoration and climate
change adaptation
• Exploit synergies between mitigation (with
carbon revenues) and
• Pilot adaptation measures

Current status of portfolio
•
•
•
•
•

Work started in 1997
Regional strategy since 2004
52 Kyoto protocol mitigation projects
9 adaptation projects
30 technical assistance and sector work
activities
–
–
–
–

Low carbon growth assessments
Flagship study
Amazon dieback risk analysis
Social dimensions of climate impacts

Expected climate change impacts
in the region
Figure 2. Projected changes in temperature for the American Cordillera from
Alaska to Southern Chile between 1990–1999 to 2090–2099
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Source: Bradley et al. 2006.

Temperature in the Andes is increasing faster than
at sea level, affecting mountain habitats and water cycles
Source: Bradley, Vuille and Vergara, 2006
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Are environmental conditions changing in the Andes?
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As a result, considerable mass loss occurred on the majority of glaciers and ice caps worldwide (Figure 2.6) with increasing rates:
from 1960/1961 to 1989/1990 the loss was 136 ± 57 Gt/yr (0.37 ± 0.16 mm/yr sea level equivalent, SLE), between 1990/1991 and
2003/2004 280 ± 79 Gt/yr (0.77 ± 0.22 mm/yr SLE). The widespread 20th century shrinkage appears to imply widespread warming as
the primary cause although in the tropics changes in atmospheric moisture might be contributing. There is evidence that this melting
has likely contributed to sea-level rise. [WGI 4.5, 9.5 Table 4.4]

Since 1970, glaciers in the Andes (Colombia, Ecuador, Peru,
Bolivia, Chile, Argentina) have lost 20% of volume
with serious immediate implications for water
and power supply in the region

(Source: Thompson, 2005)

Glacier retreat trends
(IPCC, technical paper on climate change and water, 2008)

2005 Coral bleaching event in the Caribbean
Since the 1980s, corals in the Caribbean have experienced unprecedented
mortality with anticipated lasting impacts on fisheries and tourism (2005 event)

DHW:
Heating
index,
above light
green: mass
mortality

(Source: A. Strong, 2006)
≥ 4 DHWs →
≥ 8 DHWs →

coral bleaching is expected
*(Degree Heating Weeks)
mass bleaching and mortality are expected

Hurricane intensity has steadily increased since the
1970s in tandem with sea surface temperature

(Webster et. A l. 2005)

Projected drop in rainfall over western Amazonia
as a result of increase in SST index

Observations
Model - GHG only
Model – GHG, Aerosols
O3, solar

2005 Anomaly

Cox, 2007

The Gulf Coast of Mexico is very vulnerable to
sea level rise and increased sea surface temperature.
Global mean sea level rising with high
confidence that the rate of rise has increased
between the mid-19th and
the mid-20th centuries. The average rate was 1.7 ±
0.5 mm/ yr for the 20th century, 1.8 ± 0.5 mm/yr
for 1961–2003, and 3.1 ± 0.7 mm/yr for 1993–2003.
Bates, B.C., Z.W. Kundzewicz, S. Wu and J.P. Palutikof, Eds., 2008: Climate Change and Water.
Technical Paper of the Intergovernmental Panel on Climate Change, IPCC Secretariat, Geneva,
210 pp.

(Source: Ortiz Pére z y Méndez Linares. 1999)

Variations in the SST in the
Gulf of Mexico (blue) and in
the Caribbean (red)

Adaptation measures in coastal zones of the
West Indies (SPA US$ 2.1m, total US$7 m)
• Measures addressing impacts
of climate change on coastal
and nearcoastal areas.
– Water desalinization using wind
energy for the Islands of
Bequia and Union (St. Vincent &
the Grenadines)
– Strengthened critical coastal
infrastructure in the Castries
area (St. Lucia).
– Approved: Sept 6, 2006

Colombia: Integrated National Adaptation Plan
(SPA US$ 5.4 m; total US$15 m)

•

Pilot adaptation measures
focused on:
High altitude moorlands (water
regulation, carbon storage, hydro
energy)
–

•

Riparian belts, reforestation, habitat
conservation

Compensate for loss of water
availability in insular areas
–
–

–

Demand management, rainfall
collection
San Andres: set up of rainwater
collection system in 2007

Approved: April 11, 2006

Characterize climate impacts in moorlands
(US$0.4 m CCIG)
• Characterize water and carbon
cycle in moorlands (paramos)
• Estimate loss of water
regulation function and carbon
release caused by warming
• Focus on humid moorlands in
Northern Andes

Monitoring of glaciers and associated
moorlands (US$0.8 m, CCIG)
• Design, install and operate 12
stations in glaciarized basins
of immediate economic
relevance
• Remote sensing (ALOS)
– Radiometer with 2.5m
spatial resolution
– Photogrammetry
• Support the operation of the
network for three years

ALOS started observations
On October 24, 2006

Adaptation to climate impacts in glaciarized
basins (Bolivia, Ecuador Peru)
– SCCF US$ 7.49m, US$33 m

• Water supply
– Development of alternative sources
– Demand management
– Engineered storage
• Energy supply
– Diversification of supply
• Agriculture
– Alternative crops,
– Advanced irrigation systems
• Area of impact covers the entire range of the
tropical Andes, home to over 30 million people and
host to biodiversity of global importance

Institutional framework
• Project to be implemented by CAN on behalf of Bolivia,
Ecuador and Peru
• Partners:
– Meteorological Research Institute (MRI) of Japan and
Japan Frontier Research Institute (JAMSTEC). Japanese
Space Agency (JAXAROSTEC). The support will be geared to
the glacier monitoring activities.
– National Agency for Oceanic and Atmospheric
Administration (NOAA)
– Consortia of Glaciology Institutes. Will provide technical
assistance and capacity building targeting the monitoring of
tropical glaciers in the region.
– Global Glacier Monitoring Service. The service, based in
Bern, Switzerland, will assist with the dissemination of information
obtained through the project.
– Government of Switzerland. Cofinancing

Cont.. main interventions
• Ecuador:
– Compensation of water regulation loss for the city of Quito
(retreat of Antizana and Cotopaxi glaciers)
– Wetland conservation program

• Bolivia:
– Design and management of potable water system to serve
communities affected by disappearance of Altiplano Glaciers
– Integrated management of glaciated basins to adapt to reduced
carrying capacity

• Peru
– Substitution of lost natural reservoir capacity with engineered
reservoirs
– Soil recovery in Mantaro and Vilcanota basins to compensate for
loss water retention and regulation capacity

Economic and social costs of the destruction of
tropical glaciers
• Impact on water supply to Andean cities:
– Quito: 50% water dependency from glacier basins
– La Paz 30% dependency

• Impact on energy
– Most countries in the Andes are dependent on hydro energy for
power generation
– Bolivia: 50%
– Colombia: 73%
– Ecuador: 72%
– Peru: 81%

» Impact on agriculture
» Reduced water supply during dry season, extended
dry season

Mexico: Gulf Coast Wetlands

•

Wetlands provide environmental goods and services and perform very
important environmental functions that are critical for economic activity and
civil protection in a wide region of the country.
• The wetlands of the Gulf of Mexico identified by the National Institute of
Ecology (INE) as the most critical and threatened ecosystem by the effects
of climate change (vulnerable to sea level rise, intensifying hurricanes, fluctuations
in water regimes and storm surges.

Mexico: Gulf Coast Wetlands
SCCF US$4.5 m, total $25 m

Objective:
•
•
•
•

Reducing the vulnerability with a focus on inland basins and wetlands.
Improve national policies to address the impacts
Assess climate impact on national water budget assessment
Address impacts from subsidence and salination on the Gulf Coast of Mexico:

–
–
–
–

Restoration of natural surface drainage
Rationalization of water use
Regeneration of soil cover
New set asides

Convey information on climate into the
development process
• Provide a bridge between science and development
ensuring access to data, tools for modeling and
planning
• Support R&D and international cooperation to
develop and transfer low carbon and adaptation
technologies
– Amazon dieback risk analysis
– Analysis of impacts on hydrology in the Andes
– Policy options for barrier removal for renewable
energy in Colombia
– Climate monitoring (science and local
communities)

Support of long-term climate
observation systems.
• Network of stations for SST and SL in the
Caribbean
• Network of stations in glaciarized basins
of immediate economic relevance.
• Remote sensing (ALOS) of six basins in
the Andes (Bolivia, Colombia, Ecuador,
Peru
• Coral bleaching observation (Jamaica)
• Paramo observation system Colombia)

Concluding remarks
•
•

Region’s contribution to GHG emissions (6%) is growing;
significant share of emissions from land use change (25%)
Key concerns:
– Reduced water regulation in the Andes caused by glacier retreat
– Saline water intrusion into coastal aquifers impacts human
consumption and agriculture
– Mountain wetlands will be affected by changes in precipitation
patterns with impacts on water supply and regulation
– Warm sea water in Caribbean basin affecting corals, fisheries an
and
d
contributes to severe storms
– Coastal flooding impacts settlements and functioning of wetlands

•

Need for more informed decisionmaking including that of local
communities

•

Climate impacts on water supply and water availability in Latin
America are taking place today and are expected to worsen with
time

