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Why this presentation was produced. Updaed dan, 14, 2010
Again on Feb. 18, 2010
-- A series of media and science errors @asduced confusiorabout the actual state of

Himalayan glaciers (slides 68)).

-- Some errors exaggerate the rate of melting, and others go the other way and errantly c
climatic insensitivity of glaciers.

-- A planned NASA press conferen@ehich occurred Dec. T3 appeared likely to reproduce

‘and reinforce some of those errors, and this had to &eoided(fortunately, it was avoided)
*Wwww.nasa.gov/topics/earth/features/himalayanwarming.html

-- The lead author of this presentation was asked to join the press conference as a guest

panelist (not part of the team whose work, on aerosol influences on climate, was featurec

-- A nuanced perspective oHimalayan glaciers, and the effects of glacier changes on wat:
resources and other mattergs necessary; reality is complex. Oversimplification,
exaggeration, ofignoring seriousnatters canbe consequential.

-- An expertteam has been assembleo build the case and buttress statements by Kargel
that the glaciers will not disappear by 2035, but that they are melting rapidly in some are:
and responding differently to climate change in other areas of the Himalaya/Hindu Kush
(including some glacier advances).

-- This effort has expanded now to present a more complete view for the benefit of scient
as well as the media and public.
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Presentation Summary

Again on Feb. 18, 2010
Again on Feb. 22, 2010

--We will show examplesof:
- Wasting, disintegrating glacier tongues
- Stagnatingtongues that are thinning but have stably positioned termini
- A surging glacier

-- Total Himalayan mass balance is distinctly negative; some anomalieseRresy.

-- There is complexity in glacier parameters, e.g., glacier area, types, and debris
cover, and in how they relate to the integrated Earth system.

-- Glacier responses and response times depend on climetppgraphic characteristicsand
unique aspects of each glacier, e.g., debris cover @yykes andsizes of lakes.

-- There may bea geographic patternto aspectsof the glacier dynamical complexity.

-- Glaciologists and climatologisthave partial explanationsfor what is happening (but
muchis still not knownor understood):
- Anthropogenic emissions(gasesand aerosolsaffect the global climate.
- Regionalvariation in Elevated Heat Pump (EHP), Monsoons, aMesterlies

-- Some specific examples illustrating a few reasons why glaciers are important.
- Water and food security for tens of millions of people.
- Glacier hazards

-- Correction of some recent media and space agency errors.



Generalized glacier

Glaciers try to achieve a balance between snow accumulation and melting.
When climate or any environmental condition shifts even a little, the balance
Is thrown off, so glaciers continually readjust.

CONTACT: Jeff Kare



CONTACT: Jeff Karg

Generalized glacier

The Equilibrium Line Altitude is where snow accumulation (snowfall and any
added snow avalanches) is balanced by melting and sublimation losses. It
not the same as the elevation where annual average temperature is at the

melting point (but there is a relationship).

Snow accumulates high in the mountains and gets buried by more snov
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Snow compresses anecrystallizego solid ice.
Ice flows downhill under force of gravity.

Equilibrium Line Altitude

(where snow accumulation is balanced by -
loss of ice mainly from melting
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ce flows down to warmer climate zones.
Melts faster than the snow season adds new snow.
Downslopeflow and melting maintain glacier length (if in mass balance).



Added Feb. 18, 2010

Some timevariable physical environmental factors that force glacier responses
- Mainly human underlying causes

- Mainly natural underlying causes
- Both human and natural underlying causes

Changing regional temperature:
-- Global warming (greenhouse gases)
-- Changes in ocean circulation
Changing precipitation:
-- Global warming (warming aldn and sea surface)
-- Changing ocean circulation
-- Changing storm tracks
Changing seasonality of precipitation and cloud cover:
-- Global warming (warming sea surface)
-- Changing ocean circulation
-- Changing storm tracks
Changing atmospheric dust, pollution:
-- Sources of dust (desert eolian erosion, agricultural land eolian erosion)
-- Natural volcanic eruptions (acid aerosols and particulate dust)
-- Changing wind activity and ingestion of sea salts in the atmosphere
-- Industrialization and pollution (particulates, acids, nitrous oxide)
Changing surface debris cover:
-- Landslides, earthquakelriven debris flows onto glaciers, collapse of moraines
-- Thawing of mountain slopes and piles of unconsolidated debris (global warming)



From J.S. Kargel et al. 2005
Rem. Sens. Environ.



