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RESILIENCE, AND GENDER EQUITY

GEOSPATIAL MODELING UNDER SAPLING 

USAID’s Sustainable Agriculture and Production Linked 
to Improved Nutrition Status, Resilience, and Gender 
Equity (SAPLING) Resilience Food Security Activity has 
been working in disaster management and resilience 
since 2015. SAPLING collaborated with the Dhaka 
University Department of Geography and Environment 
to assess vulnerability to landslide and flash flood 
using probability modeling in the five sub-districts of 
Bandarban.

Bandarban is Bangladesh’s 4th most disaster-
affected1 and 3rd poorest district2. 

Context

Bandarban is prone to landslides and flash floods 
due to the naturally hilly landscape. These disasters 
are exacerbated by changing land-use practices, 
deforestation, and ongoing climatic changes. For 
example, the Sangu River rises quickly after heavy, 
incessant rain, and frequently floods surrounding 
communities. 

It is critical for inhabitants to understand the existing 
risks within the communities, especially as they are 
dependent on agriculture for their livelihoods.

SAPLING AND DHAKA UNIVERSITY COLLABORATE ON FLASH FLOOD AND 
LANDSLIDE GEOSPATIAL MODELING FOR BANDARBAN DISTRICT

1Government of Bangladesh. 2020. COVID-19 Bangladesh Multi-sectoral 
Anticipatory Impact and Needs Analysis. Bangladesh Needs Assessment 
Working Group. 
2Government of Bangladesh. 2017. Preliminary Report on Household 
Income and Expenditure Survey 2016. Bangladesh Bureau of Statistics, 
Ministry of Planning.

Mapping techniques 

SAPLING and Dhaka University researchers developed 
models using Geographic Information Systems (GIS) 
software and remote sensing techniques. The teams 
incorporated data that included information on:
 
• Land usage 
• Demographics
• Infrastructure
• 50 years of rainfall data

The team also collected data through Participatory 
Rural Appraisals in 17 unions. The teams learned 
about locations and dates of past landslides in these 
appraisals. They then used a digital elevation model 
to generate derivative maps, providing visual tools for 
tracking landslides.

Similar techniques were used to develop a geospatial 
model for flash flooding. Researchers identified 
historical flash flood locations and four factors that 
affect vulnerability:

• Stream order
• River
• Terrain valley
• Flow direction 



35.6%
landslides occur on a hill with a slope of five 
degrees or less, with a gradual decline as the 

steepness of the slope increases.

534 
landslides (81.9%) occurred in areas of mixed 

forest. 102 (15.64%) occurred in areas of 

vegetation.

118 
landslides (18.1%) occurred within 100 meters 

from a stream, with a declining likelihood the 

further from the stream the area was.

37% 
households were found to live in areas at risk of 

landslides (approximately 18,757 people).

6 
locations had very high vulnerability, all within three 

unions (Remakri Pransa Union in Rowangchari 

Upazila, and Thanchi Union and Tindu Union in 

Thanchi Upazila) 331 locations were determined to 

be highly vulnerable.

55% 
the landslide and flood sites were found to have 
a population density of one to 50 households per 

square kilometre. 74% of those households were 

either poor or very poor.

LOCATIONS VULNERABLE TO LANDSLIDES

18,757 (15%)
Households

74,904 (39%)
Individuals

High landslide  
vulnerabilty

Extreme landslide 
vulnerability



LOCATIONS VULNERABLE TO FLASH FLOODS

317 
areas had experienced flash floods.

18
areas were labelled as having very high 

vulnerability.

84 
areas were labelled as having high 

vulnerability.

Lama 
upazila was considered as a most vulnerable 

area with 69 locations at risk.

Ramu 
upazila was considered as the second most 

vulnerable area with 16 locations at risk.

Elevation and rainfall were found to be 

a major contributing factor in landslide 

occurrence.

50%
landslides occurred below 150 meters of 

elevation.

Rainfall between 200-400 mm over 2-4 days 

were key triggers to landslides.

873
Households

3,341
Individuals

Vulnerability to flash floods
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Geospatial hazard modeling has proven to be a very 

effective tool for understanding disaster location 
probabilities and triggers. It provides the building 
blocks for the development of early warning 
systems.

BENEFITS OF GEOSPATIAL MAPPING

In partnership with Dhaka University, SAPLING 
further contributed to local capacity development 
and the institutionalization of knowledge by 
creating a comprehensive training and capacity 
development module. 

SAPLING’s training module was used to train other 
stakeholders, including the Bangladesh Bureau of 
Statistics, public and private universities, and USAID 
implementing partners.

Through this initiative, approximately 30 individuals 
from various government agencies, non government 
organizations, and students, were trained in GIS and 
geospatial and remote sensing. Dhaka University 
has taken ownership of the training course and 
continues to deliver it on a regular basis. 

The information gleaned from this joint research 
has provided guidance on how similar methods and 
models can be used in other contexts to reduce 
hazards and disaster risks. This will protect lives 
and livelihoods.

Created a knowledge base for 
disaster management and risk 
reduction interventions.

Strengthened the capacity to 
mitigate loss and damage. 

Informed better preparation 
and response plans for future 
disasters.

Led to design of a capacity 
development module to 
strengthen local capacity and 
institutionalize knowledge.
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This study has:


