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10 major Asian
river systems

THE THIRD POLE

Third largest
ice mass

4 of 36 global biodiversity
hotspots and 330
Important Bird and
Biodiversity Areas




International Centre for
Integrated Mountain
Development (ICIMOD)

Established in 1983 under UNESCO Charter, a
regional mountain knowledge, learning, and
enabling centre devoted to sustainable
mountain development for mountains and
people in the Hindu Kush Himalaya




Strategy 2030: Moving Mountains
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RS/GIS applications in the HKH region

ICIMOD has been the pioneer institution on GIS and RS applications focusing on
mountain environments

Pathways to promote evidence-based decision making:
e Capacity building

e Data access and customized solutions

* Regional/Global collaboration for innovations

2010-2020
Transformation from

2000-2010

Transition to Internet-based
Applications and DSS,
Mountain GeoPortal

2020-2030
Converging digital

1990-2000

Applications to Services,
SERVIR as the main driver
of GIT

Introduction of GIS/RS to
RMC institutions

innovations,
institutionalization of GIT

ICIMOD is a Participating Member of GEO and collaborated
with AIRCAS on AOGEO Regional Centre for Capacity
Development



Action Area

Water and Cryosphere

Livelihood and Economies

Landscapes

Regional Cooperation

Global Outreach

. Ground data
Generation

Networking

Thematic
Assessment

Consultation

Global Advocacy

Capacity Building

IT

Configuration and
Maintenance of GIT
infrastructure

Regional Information Service

Regional Database Innovation and customized
System services

Analytics and regional trends

Regional Data Repository Regional Outlook and Trend

Regional Hotspot Mapping 2D/3D Digital Cartography
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Regional Database System

promoting data access and sharing in the HKH

ICIMOD o i ettt o o

Regional Database System

A one-siop data po iy Kish Himataya

TERRA

‘COVER AND RANDOLPH GLACIER
INVENTORY 6.0PRODUCT FOR IGH-
MOUNTAIN ASUA BETWEEN 2002 AND
2

Data from the Region

TIRCTAN PLATEA AT

Inundation Data Download
Tool

Useful Link

s storonia

ICIMOD

Nepal (32)

Environment (23)

Land Cover (26)

Land use (24)

Geosclentific Information (22)
servircat (22)
Icimod-servir (22}

Land cover (20)

Pakistan (18}

Bhutan (13)

Central Karakoram Natlonal Park (12)
CKNP {12)

Land Cover Classification (11)
India (10)

Blodiversity (8)

Home Data Explorer Climate Data

Regional Database System

land cover

T2 Record(s) found

Land cover of HKH region
Land cover change Is a significant contributor to envirenmental change. The degradation of forasts
and conversion of natural areas, forests, and farmlands to other land use Impact ecosystem services |

Land cover of Afghanistan

The annual land cover data of Afghanistan (2000-2018) have been created through the Natlonal Land
Caver Monitorng systam (NLCMS) for Afghanistan. The system uses freely avallable remote-sensing
data.

Land cover of Nepal

The annual land cover data of Nepal (2000-2019) have been creatad through the National Land Cover,
Monitoring System (NLCMS) for Nepal. The system uses freely available remote-sensing data
{Landsat) a

About FAQs Login

Advanced Search ¥

Land Cover of Pakistan 1990

Land cover data of Hindu Kush Himalayan reglon of Fakistan for 1000. This dataset Is created using
the Landsat 30 meter spatial resolution satellite Image of 1990.

https://rds.icimod.org

ICIMOD Vome Db Grantun Mook FG:  Logn

Regional Database System
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Land cover of HKH region
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GCOS Essential Climate Variables
supported by Earth Observation

Surface

n Brecipitation

Surface Pressure

E Surface Radiation Budget
n Surface Temperature
E Surface Water Vapour

surface Wind Speed and Direction

B Upper-air Temperature

Upper Atmosphere

Earth Radiation Budget
n Lightning
a Upper-air Water Vapour

% Upper-air Wind Speed and
) Direction

Atmospheric
Composition

= Clouds
ﬂ Aerosols

Carbon Dioxide, Methane & Other
Creenhouse Gases

Ozone

. Precursors for Aerosols and Ozone

Hydrology

B Groundwater

B

m River Discharge

B Terrestrial Water Storage [TWS|
B Evaporation from Land

a Soil Moisture

Cryosphere

e Claciers

Ice Sheets and Ice Shelves
Permafrost
Do

Biology

0 Above-ground Biomass

Albedo

o=
Fraction of Absorbed
Photosynthetically Active...

m Land Cover

Land Surface Temperature
a Leaf Area Index

E Soil Carbon

Human Use of
Natural Resources

anthropogenic Creenhouse Gas
Emissions

anthropogenic Water Use

Physical

@ Sea State

a Surface Currents

Sea Surface Salinity
% Surface Stress

B Sea Surface Temperature

= Subsurface Currents
@ Subsurface Salinity
a Subsurface Temperature
Biogeochemical
a Inorganic Carbon
Mitrous Oxide

Biological/Ecosystems

Marine Habitats

.-.‘.-.-::'. Plankton

Surface Atmosphere Atmospheric Composition

Precursors for
aerosols and ozone

Carbon dioxide, Ozone
methane and other
greenhouse gases

Precipitation ~ Radiation budget =~ Water vapour Aerosols

Vg

Hydrosphere

River discharge Soil moisture

g @

Leaf arga,.  Fraction:of absorbed
index photosynthetically
active radiation [FAPAR)

Anthroposphere

28

Anthropogenic water use




Land Cover Monitoring

Partnership between SERVIR hubs (Mekong) and global
network (USFS, UMD, FAO)
Uses cloud computing and ML technologies

NLCMS formally
launched as national
system for Nepal

Regional Land Cover Monitoring System ICIMOD
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Seasonal/sub-seasonal (3-9 month) drought outlooks

South Asia Land Data Assimilation System (SALDAS) provides outlooks on weather parameters e.g. rainfall, temperature, soil moisture,
and evapotranspiration which are useful for early anticipation of drought conditions
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Regional Drought Monitoring and Outlook System for South Asia ICIMOD

National agricultural drought watch - Bangladesh
Current Semsonal
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Forecasted monthly Rainfall flux Anomaly v Time

National agricultural drought watch - Pakistan

Outlook  Snow Water Equivalent (SWE)

Mo Contos g = O
Map Controls Rantal e/ day) ]

Seasonal

Provincet ® | miomane v
X Select Sowing Year
Select Periodicity Phok Sotect Ooke Range
Dekad (10 Days) e
nth Setect Perioaicity
onths 3

Salect 4 Indices

Raintal

Total Evapotranspiratio v v
Soll Moisture v e T re—— v

Tomperature (min, max) v

Compute Indices

Rainfall - Accumulated Rainfall ¢ Long Term Average il & Accumuated Rainfall & Long Term Average

ICIMOD s developing an integ

n the National agncultural drought
been developed in
ture and

D under the

baselines on type maps and

practices calendars vakd at the district lew View Mote
muttple indices evapotrans 2

moisture. and tempersture for drought Total Evapotranspiration @ Long Term Average  Soll Moisture  # Long Term Average Min Temperature - Max Temperature

Total bvapstranspmtion & Lang Torm Average o Soll Malsture & Long Torm Average o Vin Temporsture
seasonal weather outicoks at the national and




Weather and climate

High Impact Weather Assessment Tool (HIWAT)

ICIMOD

Select a Datallnterval Type

Ensemble Hourly

Select a Variable

Total Accumulated Preciptation (mm)

Coordinates

Latitude:29.99845, Longitude:79.74792

Curent Opacity: 0.5

Legend
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Improving flood forecasting and early warning

* Flash flood prediction tool (54 hr lead time using HIWAT forecast)
* Streamflow Prediction (10 days lead time using ECMWF forecast)

Flash Flood Prediction Tool - Nepal ICIMOD

Layers

Select District

Achham

Select river
Achhariya Nala

About Flash Flood Prediction Tool (i ]

Description:

The Flash Flood Prediction Tool
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Improving flood forecasting and early warning

Forecast Historical Download

Select Date

Forecast at Date (Nepal standard time)2025-05-28, River ID: 440356761

= Forecast Values

Az tracel

Streamflow {m3/s)

00:00
May 31, 2025




Flood inundation monitoring

* Use of SAR data during cloudy season
* Regularly updated as soon as new images are available
* Web based platform for interactive visualization of inundated area

Flood Inundation 2021 ICI /i\ oD

Layers

Flood Extent

[ [] Bangladesh Perennial Waterbodies

RGB Layer

Foods are a major disaster in the Hindu Kush
Himalaya (HKH) during monsoon season. Timely and
accurate mapping of floods is important for efficient
and effective management of relief activities.

View More...

8/26/2021
- 5/16/2021
8/30/2021

Powerad by Exri




Landslide mapping and forecasting

Landslide Forecast System
Geology/lithology, Faults, Drainage, Morphology

HIWAT, IMERG, GPM, SMAP
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Landslides between Manma and Jumla section
directly impacting the Karnali highway — mapped
using Planet imagery and SALaD-CD



Air quality monitoring

Innovative air quality products using models, satellite data, and monitoring stations

for dust, AOD and trace gases

Air Quality Watch - HKH

Map Controls

Pollutants

PM / Model-PM2.5 (GEOS)

Select Locations
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ICIMOD

Abo

ICIMOD is a regional intergovernmental learning and
knowledge-sharing centre serving the eight regional member
countries of the Hindu Kush Himalaya (HKH) - Afghanistan,
Bangladesh, Bhutan, China, India, Myanmar, Nepal, and
Pakistan. Working in partnership with regional and
international organizations, ICIMOD aims to influence policy
and practices to meet environmental and livelihood
challenges emerging in the HKH. ICIMOD provides a platform
for researchers, practitioners, and policy makers from the
region and around the globe to generate and share
knowledge, support evidence-based decision making, and
encourage regional cooperation.

ICIMOD works through its six regional programmes: 1)
Adaptation and Resilience Building, 2) Transboundary
Landscapes, 3) River Basins and Cryosphere, 4) Atmosphere,
5) Mountain Environment Regional Information System, and 6)
Mountain Knowledge and Action Networks. These regional
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Cryosphere

* Decadal glacier mapping of the entire HKH region
for 1990, 2000, 2010, 2020
* GLOFsdatabase in the High Mountain Asia

Rikhasamba Glacier

Annual mass balance measurementsin Yala and
Rikha Samba glaciers in Nepal

Status of Glaciers in the HKH Region
HKH | Afghanistan  Bhutan

Glacier Statistics

@® Maijor Basin
All Major Basin
Basin
"T—,IH an

Select Basin RIA
mascus
Cut Off oo mAQBIghdad

Elevation: 5000 m.
< Kuwait City

Slope: 40

Aspect: S SAUDI ARABIA

ORiyadh
Jeddah
View Statistics o

YEMEN
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Related Dataset

Glacier of Amudarya
Glacier of Brahmaputra
Glacier of Ganges
Glacier of Indus

Glacier of Irrawaddy

Number of glaciers
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Dubai

OMAN

Mumbai
“Pune  Hyderabad

NAM
Bengaluru _ Chennar Bangkok., L?\ 3

Summary graph for major basins of HKH

ICIMOD

Legend

Shenyang

HKH boundary
Major-basin
Basin
Sub-basin
Glaciers

NORTH KOR

Hong Kong
Hanoi g

Manila

Esri, HERE, Garmin, FAO, NOAA, USGS

The comprehensive baseline
information on the glaciers of the
entire HKH region have been
organised by major basins and
sub-basins.  The application
showcases glacier data of HKH
region as interative maps.

IR |

Amudarya

@ ® ® ain Asia

Brahmaputra Ganga Indus
e}

View More...

firawaddy ® Glacier Number

© Glaciernumber O Glacierarea O Estimated ice reserves
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Pathways to Achieve Impacts

National capacities enhanced — "

Installation at national for improved forecasting and
hydro-met agencies - early warnings of extreme
events
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Capacity building of

Flash flood prediction tool .. Provincial and local
provincial/local emergency -
) ) . governments are better
‘ operating centers

prepared for extreme events |

Training of community

volunteers and school

Communities are aware and
teachers on use of .
better prepared for disaster

Derived services

information systems and
mobile app

N\ ey g

Landslide outlook






