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Partnership for the Development of RiskChanges

To develop capacity, particularly in less developed 
countries, and to utilize geospatial solutions to deal 
with national and global problems.

• Large alumni network

• M.Sc., Ph.D., online

• Development related

The Asian Institute of Technology (AIT) is an 
international postgraduate institution, focusing on 
engineering, environment, and management studies.

• AIT ranks 19th in World in SDG-1 (No Poverty)

• 30 academic programs

• 22,789 alumni from 101 countries

Common aspects:
• Large alumni network 
• Alumni in leading positions
• Capacity development
• Joint projects

www.charim.net

http://www.charim.net/


Collaborative Projects AIT & ITC on Risk Assessment

(1) Caribbean Handbook on Risk Info. Management – Regional (WB) 
(2) Multi-hazard Risk Assessment in Tajikistan – National (UNDP)
(3) Developing Risk Sensitive Land Use Plan (RSLUP) – Local (USAID)



Caribbean Handbook on Risk Info. Management (Regional-level)
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Multi-Hazard Risk in Tajikistan (National-level)

Limitations
• Data poor region / lack of data sharing
• No intensity maps for all hazards
• Limited historical hazard data

Accomplishments
• Established the GeoNode to input / output data
• Hazard susceptibility maps
• Density of phenomena per return period

http://tajirisk.ait.ac.th/

http://tajirisk.ait.ac.th/


Community Sessions

Developing Risk Sensitive Land Use Plan – Local Level (Municipality)



Motivation for Developing RiskChanges

Examples:• Non-availability of multi-hazard risk assessment tools at local level

• Often too complex

• Too data intensive

• Some are country or region specific 

• Some of them require to link with external software and/or data

• No multi-hazard interactions and don’t provide loss and risk information

• Do not include risk reduction alternatives

• Do not include future scenarios



Motivation for Developing RiskChanges

• Open-source

• Web-based and data processing in cloud

• Generic (for hazards, Elements-at-risk, scale)

• Based on multi-hazard concept

• Loss estimation (physical & population)

• Risk assessment (by spatial/admin units)

• Analyze current  and future risk

• Analyze risk reduction alternatives

• Designed for users with limited expertise in modeling
• Flexible in terms of data requirement
• Integrate expert opinion when data is not sufficient
• Perform cost-benefit analysis
• Availability of multi-criteria evaluation









Hazard Maps
Debrisflow (DF) hazard
Impact pressure (IP)

Flashflood (FL) hazard
Water depth (DE)

Landslide (LS) Susceptibility
Spatial probability (SP)

DF_IP_20_A0

DF_IP_50_A0

DF_IP_100_A0 FL_DE_100_A0

FL_DE_50_A0

FL_DE_20_A0

Return period: 20 years Return period: 20 years

Return period: 50 years Return period: 50 years

Return period: 100 years Return period: 100 years

Tsunami (TS) hazard
Water Depth (DE)

TS_DE_20_A0

TS_DE_100_A0

Return period: 20 years

Return period: 100 years

Return period: 200 years

TS_DE_200_A0

Return 
Period

Susceptibility Density

20 Low

Moderate

High

50 Low 

Moderate

High

100 Low 

Moderate

High



Which Elements-at-risk

• Point data
• Specific objects (essential facilities, 

cultural heritage, high potential loss 
facilities)

• Line data
• Transportation networks, electricity, 

communication, water, gas, oil 

• Building footprints
• Most standard approach

• Land parcels
• Land cover, agriculture, forest, for future 

projections

• Raster grids
• Population density over large areas.



Vulnerability Curve Database

- Vulnerability types:

• Physical 

• Population

- Use existing curves

- Upload new curves



Modelling Module: Loss



Alternatives for risk reduction
Items related to construction cost Hazard 

changes

Elements-at-

risk changes

Alternative 1:

Engineering solutions

•Storage basins

•Slope stabilization

•Expropriation of land and existing 

buildings where construction will take 

place

Yes No

Alternative 2: 

Ecological solutions

•Expropriation of land and existing 

buildings where construction will take 

place

•Slope stabilization

•Water tank construction

Yes Partly



Debrisflow (DF) hazard
Impact pressure (IP)

Flashflood (FL) hazard
Water depth (DE)

Landslide (LS) hazard
Spatial probability (SP)

DF_IP_20_A0

DF_IP_50_A0

DF_IP_100_A0 FL_DE_100_A0

FL_DE_50_A0

FL_DE_20_A0 LS_SP_20_A0

LS_SP_50_A0

LS_SP_100_A0

Return period: 20 years Return period: 20 years

Return period: 50 years Return period: 50 years

Return period: 200 years Return period: 100 yearsReturn period: 100 years

Return period: 20 years

Return period: 50 years

Return period: 100 years

Return period: 20 years

Return period: 50 years

Hazard maps for alternative 1: Engineering



Debrisflow (DF) hazard
Impact pressure (IP)

Flashflood (FL) hazard
Water depth (DE)

Landslide (LS) hazard
Spatial probability (SP)

DF_IP_20_A0

DF_IP_50_A0

DF_IP_100_A0 FL_DE_100_A0

FL_DE_50_A0

FL_DE_20_A0 LS_SP_20_A0

LS_SP_50_A0

LS_SP_100_A0

Return period: 20 years Return period: 20 years Return period: 20 years

Return period: 50 years Return period: 50 years Return period: 50 years

Return period: 100 years Return period: 100 yearsReturn period: 100 years

Return period: 20 years

Return period: 50 years

Return period: 100 years

Return period: 20 years

Return period: 50 years

Return period: 100 years

Hazard maps for alternative 2: Ecological



Deploying RiskChanges in PARATUS Project (EU) 





Sign Up or Log In



Disaster Survey Mobile 
Application developed 

for Sentinel Asia.

THANK YOU
Geoinformatics Center, Asian Institute of Technology
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