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- Temperature in the tropical Andes between 1939 and 1998 -
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Cumulative length evolution (m)

Chacaltaya Glacier

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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MASS BALANCE — CHACALTAYA GLACIER
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Studied glaciers in Bolivia

Zongo & Chacaltaya
(Glacier monitoring
inc
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Creating a DEM from stereo pairs

matching pixels

left image right image

the x, v. and z

f ‘_,/"’ position

— . DEM
+

(pixel values

representing the
elevation)

Photogrammetry technigues uses image correlation to extract matching pixels in the
two images and then uses the sensor geometry from the computed math

model to calculate x, y, and z positions.
Source: PCIl-Gematica user manual



*ALOS-PRISM Satellite Images
(Triplet Mode: Nadir, Backward,
Forward) 2007 and 2009 provided
by RESTEC and ASF.

* DGPS L2 (THALES Z-max)
*Photogrammetric Software (LPS).

* PLANAR System (LCD Screen).




AUTOMATIC DEM EXTRACCTION FOR NON GLACIATED REGIONS

ALOS-PRISM Satellite Image Associated DEM (Triplet mode)

Pixel DEM Resolution: 7.5 m



Digital Elevation Model from ALOS-Satellite for the city of La Paz




Digital Elevation Model from ALOS-Satellite for the city of La Paz




Digital Elevation Model from ALOS-Satellite for the city of La Paz
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Use of phtogrammetric techniques
measuring small details observed on the
glacier surface.




Internal orientation:

*Focal Length (mm) = 1939.0
*Principal Point xO (mm) = 0.0000
*Principal Point yO (mm) = 0.0000
«Xpixel Size (mm) = 0.007

*Ypixel Size (mm) = 0.007

Incidence Angle Along Track = 0.0°
23.8° (Backward) / -23.8° (Forward)

eIncidence Angle Across Track = 0.0°

«Sensor Line Along Axis = X

) Backward
Swath width
35km

i

Madir

Forward

Pointing Coverage 70km -

Sub-satellite track

at Nadir /



EXTERNAL ORIENTATION

Om S0 m 100 rm 150 m 200 rn 280 m

* 12 GCP were obtained with a DGPS
L2 THALES Z-max.

*Time of acquisition: 1 hour.

* Orthometric elevations related with a
permanent DGPS of Bolivian Army.




H_Pnint Measurement (Left view: illimani_n.img Right view: illimani__b.img}

Left Image: e:/LPS1BE™1ALLIMA™3IMG Right Image: e:/LPS1BE™1ALLIMA™.IMG
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ALOS-PRISM Satellite Image

2009







FIELD VALIDATION

Very realistic for glacier boundaries but maybe not enough for volume.




COMPARISON BETWEEN ALOS-PRISM
IMAGES AND AERIAL PHOTOGRAPHS
OBTEINED AT THE SAME PEROD.

A photogrammetric flight carried out at
the same time ,in 2009 by the Bolivian
Air Force have allowed to make a
comparison between the use of aerial
photographs and stereoscopic high
resolution satellite images.
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*Application of terrestrial LIDAR & PRISM 3 _
 Glacier inventory up-grade (may 2011) P (/,f".f
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