Paper Guidelines for International Symposium on “Benefiting from Earth Observation: Bridging the Data Gap for Adaptation to Climate Change in the Hindu Kush-Himalayan Region” 
Samjwal Bajracharya1, Paribesh Pradhan2, Suyesh Pradhan3
1Mountain Environment and Natural Resources’ Information System (MENRIS), International Centre for Integrated Mountain Development (ICIMOD), Khumaltar, Lalitpur, GPO Box: 3226, Kathmandu, Nepal. Tel: +977 1 5003222, Fax: +977 1 5003299 Email: sbajracharya@icimod.org Web: http://www.icimod.org  
2Mountain Environment and Natural Resources’ Information System (MENRIS), International Centre for Integrated Mountain Development (ICIMOD), Khumaltar, Lalitpur, GPO Box: 3226, Kathmandu, Nepal. Tel: +977 1 5003222, Fax: +977 1 5003299 Email: papradhan@icimod.org Web: http://geoportal.icimod.org 
3Mountain Environment and Natural Resources’ Information System (MENRIS), International Centre for Integrated Mountain Development (ICIMOD), Khumaltar, Lalitpur, GPO Box: 3226, Kathmandu, Nepal. Tel: +977 1 5003222, Fax: +977 1 5003299 Email: suypradhan@icimod.org  Web: http://geoportal.icimod.org/symposium2010  

Abstract
The international symposium on ‘Benefiting from Earth Observation: Bridging the Data Gap for Adaptation to Climate Change in the Hindu Kush-Himalayan Region’ will be held in Kathmandu, Nepal from 4-6 October 2010. The main objective of the international symposium is to foster regional and international cooperation to promote the use and access to earth observation for improved scientific knowledge and understanding for adaptation to climate change in the Hindu Kush-Himalayan region. The symposium will also bring together regional and international space agencies, and earth observation related partners from industry to exhibit relevant data and products in parallel with the technical sessions. A special event will be organised for young people and students for raising awareness of Earth observation and climate change. The symposium will provide an excellent opportunity for mutual sharing as well as regional and international networking. 
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Background
The Hindu Kush-Himalayan (HKH) region is the youngest, highest, and one of the most fragile mountain systems in the world. Known as the ‘water tower’ of Asia, the region boasts the largest concentration of snow and glaciers outside the polar regions and contains the headwaters of the 10 largest river basins in Asia. The HKH region is a reservoir of biodiversity and includes all or part of four Global Biodiversity Hotspots. More recently, climate change has placed the Himalayan region at the centre of international attention as one of the most vulnerable ecosystems in the world, as it is leading to severe impacts on mountain and downstream communities and their environments. The dynamics of the life support systems that rely on the HKH ecosystems are threatened, and the traditional adaptation and coping mechanisms of the local people are losing their effectiveness. ICIMOD and its national and international partners are working to build regional capacity and develop relevant knowledge bases in relation to key strategies and policies for improving adaptation to climate change for mountain communities at risk.

Earth observation in the Himalayan context
The systematic collection of data and information about the HKH mountain system is critical for improved understanding of climate change, and its trends and impacts, and for predicting future scenarios. Data and information derived from Earth observation are proving increasingly vital to gaining insights about regional status and trends, especially about climatic and broader environmental changes of a transboundary nature and their implications at the global level. ICIMOD, through its Mountain Environment and Natural Resources’ Information System (MENRIS) Division, is promoting geo-information and Earth observation technology and applications for sustainable mountain development in the HKH region. Together with its partners, ICIMOD is focusing on building new and emerging partnerships for access to, and use of, satellite data, technology, and know-how, and to foster regional cooperation to bridge the important data gaps and share relevant knowledge for adaptation to climate change and on key aspects of mountain development.

Remote sensing of cryosphere 
(First Heading)
The cryosphere, which encapsulates water in the solid form, is a key natural resource for socioeconomic development, and is in a state of rapid depletion under the influence of global temperature increases, which are particularly pronounced in the HKH region. The absence of regular monitoring mechanisms have resulted in gaps in our understanding of cryogenic processes and the magnitude of changes and have led to a poor understanding of future scenarios for water resources and related hazards. The cryosphere also plays an important role in global atmospheric circulation, thus changes to the Himalayan cryosphere are not only a regional issue but also a global concern and demand major policy change focused towards adaptation and preparedness. The objective of this session will be to exchange and share knowledge and experience in the field of cryosphere mapping, focusing particularly on glaciers and snow, and on hydrological applications for modelling of water availability scenarios. This forum will also be useful in building a consensus among regional stakeholders on mechanisms for a way forward to establish a regional cryosphere mapping and monitoring system for the HKH region as shown in Figure 1.
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Figure 1: Cryosphere in the HKH region
Snow cover mapping and monitoring
(Second Heading)
ICIMOD has collected data over 2323 glacial lakes and 3252 glaciers in Nepal. This Google Earth (GE) layers aims to provide interactive access to the available data with information on glaciers and glacial lakes such as size, orientation, type etc. The data layers are presented into 19 sub-river basin of Nepal.
Table 1: Snow cover data of the HKH region in 2009
	Date
	Snowfree
	Lake
	Ocean
	Cloud

	1/1/2009
	2649755
	6882.073
	8.925069
	83933.79

	1/9/2009
	3179723
	6915.416
	8.675073
	12088.84

	1/17/2009
	3198105
	6975.512
	6.111347
	11759.74



Snow cover mapping in Nepal
(Third Heading)
The present study on the glaciers of the Nepal Himalayas divided the area into four major river basins from east to west and revealed 3,252 glaciers with a coverage of 5,323 sq.km in area and an estimated ice reserve of 481 km3. The Koshi River Basin comprises 779 glaciers with an area of 1,409.84 sq.km and has an estimated ice reserve of 152.06 km3.

Spatial decision support system (DSS) for ecosystem management
The HKH region is highly heterogeneous with a wide range of habitats, and varied micro-climates and ecological conditions, resulting in a high level of biodiversity. It is home to some of the world’s most threatened and endemic species; a large number of people in the region live in poverty and depend upon these biological resources for their subsistence. The region continues to face enormous pressures as a result of changes taking place globally, which have negative impacts on biodiversity conservation, ecosystem services, and the wellbeing of people living in the mountains. However, the link between climate change and biodiversity is poorly understood. This session will provide a platform for sharing experiences on innovative geospatial tools and methods aimed at coping with the challenges presented by the impacts of climate change on mountain ecosystems. The papers in this session will present innovative development approaches and recommendations for policy decisions and future initiatives.
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