=Y

" % UNIvERSIDAD

aa! MAavor DE
San
ANDRES

Climate change, glacier retreat and water resources availability in
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Glaciers and Altitude Water Resources
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5% of the world’s mountain glaciers
99% are concentrated in the Andes

70% in Peru, 20% in Bolivia, 10% in the rest




Location of the “Cordillera Real”
=101 M AVAVAY




Water glaciers uses

These glaciers were selected mainly because of the influence of ice melting on
water resources for human consumption and hydropower generation for the city of
La Paz and EIl Alto.
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Dynamics of a glacier




Glacier fluctuation since the Litle Ice Age
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Source:
Rabatel et al. 2005 (IRD)

Charquini glacier (Bolivia)
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Four isotopic Andean drilling records compared with
simulated ECHAM model outputs
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- Temperature in the tropical Andes between 1939 and 1998 -
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0 trend 1939-98: 0.11°C/dec.

trend 1974-98: 0.34°C/dec.

Source: Vuille and Bradley (2000)
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Zongo glacier - Bolivia




Aerial photogrammetric missions since
1956 to 2009

Photogrammetric mission in 2009

Bolivian Air Force & IHH-UMSA




Zongo cumulative mass balance reconstruction since 1956
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Recent studies shows the advantage of digital photogrammetric tecniques in
order to reconstruct glaciological mass balance.

The glaciological mass balances were calculated using yearly field
measurements and adjusted according to photogrammetric data.

Source: Soruco 2009 , Annals of Glaciology



Advanced Land Observation Satellite (ALOS)
JAXA - RESTEC
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COMBINING NEW TECHNOLOGIES: ALOS — DGPS - LIDAR

PRISM
UF, UN and UB

_..< RPC models >_.< DSM_
extraction

'DGPS —Thales Z-Max

GCPs

Zongo glacier:
Bolivia

DSM dataset
UF-UN, UF-UB, UN-UB

3D — Laser scanner

Model
evaluation
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Beginning of the Glacier Monitoring Program in Bolivia: 1991
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Geographical position: 16°21'S-68°07'W
Altitude range: 4700-5396 m

Catchment area: 0.52 km?

Glacier area in 2007: 0.003 km?
General exposure: South

Photos:
B.Francou (IRD)©
E.Ramirez (IHH-UMSA) ©
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balance de masa anual
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Water resources in La Paz

. The city of La'Paz, administrative capital of Bolivia, is located at 3600 m
- a.s.l. with a population of one million inhabitants. s
|
|
|

An increasing migratory_flow from]the country5|deh‘as formed-the- city

| ~of “El Alte”-(3800 m a.s.l.), also about one million inhabitants, that .
| borders La Paz. e -

Photo: P. Ginot
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SISTEMAS DE ABASTECIMIENTO AGUA POTABLE
LA PAZ - EL ALTO
Secc. Planos de Redes
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The analysis of the water
demands and supplies for “El Alto”
shows a break in 2009, where the
demand will surpass the water

supply.
(Ramirez & Olmos, 2006)

Mapa Fuente: Aguas del lllimani FUENTE: DPH1097
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The process of adaptation to the impacts of the climatic change will depend

besides the water resources management

Water availability i i' Uses of Water

Precipitation
- Melting (Glacier)

- Efficient use of water

(Vulnerable to climatic change) (Vulnerable to the inefficient use of the water)

At the present the city of “EIl Alto” loses in the water supply system even of
50%.
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Thank you very much for your attention
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