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On October 2010 the Argentlnean Senate approved the Law 26639
for the ”Preservatlon of GIaC|ers and Perlglaual Enwronments




v'This National law considers glaciers and periglacial features as
strategic water reserves
v’ Declared these reserves as public goods

v’ One important outcome of this law was the creation of the National
Glacier Inventory (NGI) to identify and map all the glacier and periglacial
landforms that act as strategic water reserves in the Argentinean Andes

v'The inventory was assigned to the Argentinean Institute for Snow, Ice
and Environmental Research (IANIGLA) in collaboration with the
National Secretary of Environment and Sustainable Development



What is included in the inventory

* C(leanice glaciers

* Debris-covered glaciers

* Permanent snow patches
* Rock glaciers

Area 2 0,01 km?




Methods

The NGI was largely based on remote sensing techniques and datasets
The methodology followed international guidelines (e.g. from GLIMS)
for the development of glacier inventories

Tipo de glaciar Resolucién Resolucion espacial Método
espectral

Glaciares descubiertos y RULI[ESTaig ] Media Extraccion automatica

manchones de nieve Alos 10x10m Clasificacion supervisad:
i Aster 15x15m (visible) por objetos
Spot 4 20x20m Indlce de nieve ( NSDI)
Spot 5 10x10m ' 3 '
Landsat 30x30m (visible-IRC-IRM)
Glaciares de escombros BT dwdg] (S50 Alta
pancromaticas
HRC (CBERS2) 2 542.5m
SPOTS 2,5%x2,5my5x5m

Prism (ALOS) 2,5x2,5m
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Methods

But also included field campaings to verify the
mapping and classification of ice masses




The NGI project includes three types of studies

Level 1: Identification, mapping and
characterization of all ice masses that act as
water reserves in the country

Level 2: Assessment of recent glacier
fluctuations on selected areas along the
Argentinean Andes

Level 3: mass balance, meteorological and
hydrological studies in selected glaciers in
different regions of the Andes




Geographical organization

Due to the large extent of the Andes
and the wide range of environments
and conditions, the NGI was also
organized in five major regions:

A) Desert Andes

B) Central Andes

C) North Patagonian Andes
D) South Patagonian Andes
E) Andes of Tierra del Fuego
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Within these regions the inventories
were performed considering
hydrological basins or specific sectors
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Desert Andes (21°- 31°S)







Central Andes (31°- 35°S)
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Glaciar de escombros Morenas Coloradas

- Fuente: D. Trombotto IANIGLA
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South Patagonian Andes (45°- 52°S)

Glaciar Upsala
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Perito Moreno glacier
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Cerros Grande, Solo, cordén del Torre y cordén del Fitz Roy

Aproximacion al Chaltén. Provincia de Santa Cruz

The first National Glacier Inventory
was published in May 2018
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NG| database

Resultados de la identificacion k3l | (O
HRHS %0 e
i Objeto espacial Valor A
4 glaciares
4 [Titulo La Rioja
[> (Derivado)
I> (Acciones)
Provincia La Rioja
Cuenca R. Vinchina-Bermejo
Subcuenca R. Vinchina-Bermejo
Codigo_cue F0520000
ID_local G68903002791335
Tipo_geofo GD
ID_GLIMS G291096E27913S
Nombre_c...
Clas_prima 6
Forma 3
Frente 5
Perf long 1
Fuente_ali 1
0
0
0
1

m

Act_lengua

Morena_1

Morena_2
Cob_lengua
Origen_GE

Act_GE

Forma_GE

Estruct_I

Estruct_II

Longitud -68.9031
Latitud -27.9134

A 2 AAAN




IANIGLA | UN.CUYO

O | conizrno

&7, Secrefaria de Ambiente
= = rrollo Sustentable

E & I
conicer | pevennoza  %uaY de la Nacién

Cuenca del rio Mendoza

Subcuenca del rio Tupungato
Provincia de Mendoza

Glaciar Tupungato, subcuenca rio Tupungato (Foto: Pablo Betancourt)

Superficie total cubierta por cuerpos de hielo: 290,78 km*
Total de geoformas inventariadas: 596
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La presente publicacion se ajusta a la cartografia oficial,

establecida por el PEN por ley N° 22963 -a través del IGN-
y fue aprobada por expediente GG15 2241/5 del afio 2015
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Reports and maps
are available for 69
basins and sub-basins
along the Andes

Informe de las subcuencas
de los rios de las Cuevas

y de las Vacas

Cuenca del rio Mendoza

Provincia de Mendoza




- National totals
16078 ice bodies
5768 km? in surface area
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B Gladiar cubierto
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B Glaciar de escombros activo
Glaciar de escombros inactivo




Glaciar descubierto
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Superficie total cubierta por cuerpos de hielo: 143,39 km?
Total de geoformas inventariadas: 854
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Glaciar cubierto n
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Next steps

» Publication of Level 1 results in the scientific
literature, dissemination of results, incorporation of
NGI data on scientific analyses

» Initiation of Level 2 studies (fluctuations of glaciers)

» Continuation and expansion of Level 3 studies now
including rock glacier sites
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Some aplications of the results

Comparison with the Randolph Glacier inventory
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Randolph Glacier Inventory, GLIMS

s

Regularly updated and freely available for the entire Andes
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Some aplications of the results

Comparison with the Randolph Glacier inventory
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Some aplications of the results

-Gl NGI for the Mendozafriver basin
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Some aplications of the results

Together with improved estimates of the hydrological contribution of
glaciers to a given basin, the inclusion of rock glaciers in these national
initiatives could also help improve global inventories such as the RGI
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Improved hydrological assessments of mountain water availability are particularly
relevant on the Argentinean (drier) side of the central Andes, where the recent lack
of snow is particularly noteworthy
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Nivel 3 del ING

Calicata en el glaciar De los Tres. Santa Cruz. 2013. Foto: JP. Scarpa /

Installation of ablation stake at glaciar
Alerce (north Patagonia)
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Monte Tronador (41°S) North Patagonian Andes
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AWS La Almohadilla




. ’:Qs\in ‘t‘iuan

Valparalsop o/ML-ridoza
Sant \
,/\/‘ {

Pue n \.?S'E Bariloche

Mo 9!2
;

C
60\( '\W‘YL 3/

Th-Ghic: ?5\

oA =
- El Chaltén

= Image Landsat >
Image © 2014 DigitalGlobe

1999 m image © 2014 CNES{ Astrium 2 Google‘eartl'

| | I | | ©2014 Mapcity

-] Imagery Date: 9/16/2013 2 | 2007 49°19'34 92" S 72°57°39.86" W elev. 653 m Eyealt 8.83km (




Glaciar de los Tres

_.l,. —

pENEE



"swm B44500 B44500 B44700

.

644800 6445900 0645000 645100 645200 645300 045400 645500 645600 645700 0©45800 645900 646000 646100 648200

' 5 1

1700 1800 18



AWS Adnikenk, Glaciar de los Tres
Installed april 2014







Proposal for an integrated hydro-meteorological monitoring system in the
upper Santa Cruz river basin
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Real time meteorological monitoring of the upper Mendoza river basin

i@oogle Earth

lat -32.802381° lon -69:544857° elev 2723'm  eye alt 164744 km
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D Installed and transmitting hourly data . To be installed this Spring
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The sporadic GLOF created by glaciar Perito Moreno has a noticeable impact on
the Santa Cruz river




http://www.youtube.com/watch?v=Dfl4DAtHkYQ

You([TD) Q

Glaciar Perito Moreno Ruptura 1988 Dvx.avi



Journal of Hydrology 405 (2011) 48-56

Contents lists available at ScienceDirect

Journal of Hydrology

o

ELSEVIER journal homepage: www.elsevier.com/locate/jhydrol

Southern Patagonia’s Perito Moreno Glacier, Lake Argentino, and Santa Cruz River
hydrological system: An overview

Andrea . Pasquini*, Pedro ]. Depetris

CICTERRA (CONICET-Universidad Nacional de Girdoba), Avenida Vélez Sarsfield 1611, X5016GCA Cordoba, Argentina
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Nivel del agua - Lg. Argentino (m)

Nivel del agua - Brazo Rico (m)

Ruptura del 14 de marzo de 2004
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Nivel del agua - Lg. Argentino (m)

Nivel del agua - Brazo Rico (m)

Ruptura del 9 de julio de 2008
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Impacto del GLOF del 16-17 de febrero de 1988
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