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Nepal Austria

Area
Sq .km.

147,181
(landlocked)

83,855
(landlocked)

Water 2.8% 1.7%

Population 
(2009)

29,331,000 8,356,707

HDI 0.553 (138th) 0.851 (25th)

Currency Approx. Rs.100=1 Euro
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My experience studying in Austria

1990 March to Dec.:  International Post 

Graduate Training Course in Limnology, . 

Organized by the UNESCO and the 

Austrian Ministry of Foreign Affairs.

• Culture • Culture 

• Food

• Others
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Continuous support from Austria

1993 – 1996 OeAD - Dr. nat. techn. from BOKU

2001 BOKU - Post Doctoral Research Fellow

2005 - 2008 ASSESS-HKH - Nepal, Bhutan, Bangladesh, India, Pakistan

2010 BOKU- Visiting Professor2010 BOKU- Visiting Professor

2011 Eurasia Pacific Uninet - Researcher
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Professional work experience

Duration 
(yrs)

Responsibilities

1996-1998 Consultant for University Grants Commission –taxa inventory

1999 Team Member: Project- Biodiversity and Water Quality Assessment. 
Ralph Brown Expedition 

2000 Project Coordinator: Project- Capacity Building for Community Water 
Quality Assessment. Supported by AUSAIDQuality Assessment. Supported by AUSAID

2001 Project Coordinator: Project- Water Resources Management. 
Sponsored by DANIDA.

2002 Principal Investigator: Project- Rainwater harvesting and its quality. 
Sponsored by FINNIDA

2003 Team Member: Project-Biodiversity. Supported by Zoological Society 
of London, UK.
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Professional work experience

Duration 
(yrs)

Responsibilities

2003-2006 Associate project coordinator: Himalayan Agricultural Intensification 
Project. Supported by NORAD

2003-2006 Project coordinator: Asia Link Project for Networking . Supported by 
European Commission

2005-2008 Lead Scientist: ASSESS-HKH. Supported by European Commission

2005-2008 Project Coordinator: Pollutants in the Himalaya. Supported by UNEP 
& Univ of Manitoba, Canada.

2007-2010 Project Coordinator: Promotion of Education, Research & Training in 
the Himalaya. NUFU - Norwegian support.

2008-2011 Principal Investigator: Climate change in the high altitudes
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Present Affiliation

Employed  by Kathmandu University since 1996 at different 

positions:
1. Director of Research Development & Consultancy Committee

2. Director of Staff and Faculty Performance Monitoring and 

Evaluation Committee
Full Professor: since  2007

Supervision: 4 Ph.D. (completed), 6 Ph.D. (in progress)

Publications : 103 papers to my creditPublications : 103 papers to my credit

2008: Bisista Sikshya Sewi Samman
(Education Excellence Contribution Award)

Awarded by Rt. H. First President 
of Nepal
Dr. Ram Baran Yadav.

Most memorable occasions

2009: Interview for the Senior Fulbright 
Research Scholarship

Awarded by Fulbright 
Commission, USA
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Kathmandu University
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BOKU & KU collaboration

• KU has MoU signed with 71 

universities/institutions abroad

• The MoU with BOKU was signed on 

05/03/1996 to promote students 

and faculty exchange in the field 

which is of mutual interests to which is of mutual interests to 

both the parties.

• First Phase – with focus on 

promoting research on biology and 

hydrology

• Next Phase – will focus on forestry, 

protected area management, 

applied geology, and high altitude 

himalayan biodiversity research
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Alarming signs of climate change & pollution in the 

Himalayan lakes and rivers

Photos by: Wolfram, Sten, Subodh



THE HIMALAYA

1. Highest Point on Earth

2. Roof  of  the world

3. The Home of  the Gods

4. Sacred Mountains
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4. Sacred Mountains

5. Holy Lakes

6. Water Tower of  the World

7. Ecological panorama

8. Global Biodiversity Bank



FORMATION

12http://media.photobucket.com/image/Himalaya%20on%20globe/nowhiners/blogathon/himalaya_map.jpg



TOP OF THE WORLD

22, 349 ft (6812 m)

Mountain peak Location 

Height

ft. m

Everest Nepal/Tibet 29,035 8,850

K2 Pakistan/China 28,250 8,611

Kanchenjunga India/Nepal 28,169 8,586

Lhotse I Nepal/Tibet 27,940 8,516

Makalu I Nepal/Tibet 27,766 8,463

Cho Oyu Nepal/Tibet 26,906 8,201

Dhaulagiri Nepal 26,795 8,167

Manaslu I Nepal 26,781 8,163

Nanga Parbat Pakistan 26,660 8,125

Annapurna Nepal 26,545 8,091
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29,029 ft 27,940 ft



ROOF OF THE WORLD

Tibetan Plateau harbors  world’s

• Deepest gorges

• Largest glaciers,

• Rivers,

• Grassland,
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• Grassland,

• Forests, and

• Lakes

to form one of the most outstanding bio-geographic 
zones on earth. 



THE HOME OF THE GODS
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“Something unexplained is not unscientific”



SACRED MOUNTAINS

•This mountain is also 

called the axis mundi or 

the pillar of  the universe.
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the pillar of  the universe.

•It is a sacred mountain, 

referred by both Hindus 

and Buddhists. 



HOLY LAKES & DEMON LAKE
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Lake Manasarovar and Lake Rakshyas Taal



Indus Brahmaputra

Yangtse

Huangho

WATER TOWER OF THE WORLD
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Ganges

Mekong

Yangtse

Pearl river

An estimated 46,000 glaciers and hundreds of the worlds tallest mountains 

that feed seven of the biggest Asian rivers, originate in the Tibetan Plateau



ECOLOGICAL PANORAMA

Nowhere else in the world can one find elevation differences like these!

19600 indigenous plant species 848 species of birds Cordycep sinensis (Yarsa Jomba)

319 exotic orchids 11 out of 15 fam of butterflies (summer grass winter insect)

BIODIVERSITY BANK
Nowhere else in the world can one find elevation differences like these!



Lack of data in 
the Himalayan 
region

“Arctic, Sub-
Saharan Africa, 
Small Island 
States, and 
Asian mega 
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Source: IPCC 2007

Asian mega 
deltas are the 
most vulnerable 
in the context of 
global climate 
change”



Climate change in the Himalayan mountains

• Climate change is a 

major concern in the 

Himalayas 
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The Himalayas, often referred 

to as the third pole of  world, 

account for roughly 30% of  

global glaciers with 3,252 

glaciers and 2,323 glacial lakes 

in Nepal alone. 



Warning Signs of Climate Change

1. Most valley glaciers are 

melting

2. Water level in 

lakes/rivers  changing
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lakes/rivers  changing

3. Extreme events are 

common

4. Precipitation pattern is 

rapidly changing



1. Large numbers of  Epi-glacial Lakes formed

23Nepal has already seen at least five major glacial lake floods since 1970.

�These epi-glacial lakes are growing slowly, but nobody knows how many are 
close to bursting, and there are no early warning systems in place for the 
villages downstream. 

�There is also the risk of sudden flash floods as rapidly expanding glacial 
lakes burst through their natural dams.



1978 1989

30 m retreat /12 m thinning
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Glacier AX010 in the Shorong 
Himal is one of  the most studied 
glaciers in Nepal (Fujita 2001). The average warming in annual temperature between 1977 and 1994 was 0.06 ºC/yr (Shrestha et al. 

1999). 
The warming is found to be more pronounced in the h igh altitude regions of Nepal.

Source: http://assets.panda.org/downloads/himalayaglaciersreport2005.pdf



2. Changing Water Level

Water level in rivers and 

lakes are drastically 

changing:
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• Drinking water shortage

• No irrigation, crop failure

• Reduced electricity, social 

conflicts, people are forced to 

migrate



3. Extreme Events

1. Increased landslide, avalanche and mudslide damage 

2. Increased summer drying and associated risk of  forest fires

3. Flood/drought/snow

Heavy rain and flooding in parts of  northern India, 

Nepal and Bangladesh in 2004 left 1,800 dead and 

millions stranded.
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Variations in the intensity of  monsoon 

rains cause the flooding



4. Changing monsoon pattern
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Other signs of  climate change

Snowline is shifting
Could this be part of the reason?

M. Loewen

28

"For the first time in my life I have 
seen the rhododendrons blooming in 
mid-January," said 77-year-old 
Khadak Bahadur Thapa of 
Bhimpokhara.

Source: Republica Jan 21, 2010

Rhododendrons bloom 
2 months early
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Tracking environmental changes using 

chironomids head capsules



Tracking climate change using 

chironomid head capsules from 

high altitude lake sediments.
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always expect the unexpected …



Plane crash in Lukla kills 16 tourists, 2 crew

32

Plane crash in Lukla kills 16 tourists, 2 crew

October 8, 2008, 11:33

http://thirdpolephoto.blogspot.com/2008/10/18-
people-killed-in-lane-crash-in.html



Tenzing - Hillary Airport, Lukla
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One of the most busiest airports in 
the world! Landing and Take-off at 
Lukla are very interesting!

World's Most Dangerous Airports: Lukla 
Airport, Nepal
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Food at 15,750 ft elevation !!

• Menu
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Sampling 

(sediments, 

Water,  and 

macroinvertebrates)



study area

Lake Phewa Lake Gosaikunda Lake Gokyo Note

785 m 4350 m 4750 m Elevation

23 m 24 m 43 m Depth

17.9/28.2 (top/bottom) 9.2/7.5 (top/bottom) 8.0/4.5 (top/bottom) Temp (°C)

na 1.93/1.80 mg/L 0.37/0.26 mg/L Na/K
temperature taken is of May-June 2009-2010
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Catchment of Lake Phewatal & major stressors

Land Use %

Forests land 44

Agricultural land 39

Urban and wetland 5

Pasture and barren land 5

Shrubs land 3

Lake area 4

Source: DSC, 1994

Major Stressors:
• Tourism

• Eutrophication

• Invasive species

• Contamination

• Overfishing

• Water diversion

• Acidification

• Climate change 41



Major Stressors
Lake Gosaikunda Lake Gokyo

• Acidification • Climate Change

• Tourism / 
pilgrimage

• Tourism

Catchment of Lake Gosaikunda & Gokyo and major stressors

Land Use %
Rock and Alpine Rangeland 100
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Sampling Techniques

Sediment:

43



Sampling Techniques

Water: 

Temperature: 
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Theory

Cold water species
(Pseudodiamesa sp)

Source: Porinchu and 
McDonald, 2003

Warm water species
(Micropsectra sp.)
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Results – Lake Phewa (sedimentation rate = 0.38 cm/yr
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Results – Lake Gosaikunda
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Result – Lake Gokyo
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Let us try to draw a 

conclusion !

• Lakes in the Himalaya were subjected to

both cold and warm phases in past.

• Cold phases became shorter in near past.

• And now (eg., since 60 yrsBP in case of• And now (eg., since 60 yrsBP in case of

Lake Gokyo) it may be considered warm

phase.

• Lakes in the lower elevation are subjected

to accelerating eutrophication.
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River pollution in the Hindu- Kush Himalaya

• In total 380 standardized samples of macroinvertebrates

taken from Bangladesh, Bhutan, India, Nepal and Pakistan in 

two sampling seasons.

• At each sampling site 93 environmental parameters were 

recorded.

(source: www.assess-hkh.at)
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Study area and the location of sites

Source: www.assess-hkh.at
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Theory behind use of macroinvertebrates in 

river pollution studies (Source: ASSESS-HKH)

52



53



54



55



56



57



58



59



60



Acknowledgements

• OeAD for giving me the 

opportunity to involve in 

research with Austrian 

scientists,

• BOKU staff and students,• BOKU staff and students,

• Audience.

61



62
Thank you


