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INTRODUCTION

STUDY AREA

Municipality of Saint Bernard, Southern Leyte, Philippines. A fourth-

class municipality and classified as 2nd climate type by PAGASA.

BACKGROUND OF THE STUDY

The lack of information, data, and studies on natural hazards, especially

flood hazards in the area lead to a lack of mitigation and preventive

measures in the event of flooding.

• To present an alternative and effective methodology for 

identifying and assessing flood susceptible areas  in a data-

scarce area;

• Generate a risk exposure map.

OBJECTIVES
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Data Gathering

Validation Data

Flood Physiographic 

Factors
DEM Processess

Manual Digitization
Geomorphology

Slope

Elevation

TWI

Drainage Density

Historical Flood Data 

Points

First-Hand Data

Second-Hand Data Lithology LULC

Distance From Rivers 

And Streams

AHP Generate Flood Susceptibility Map 

using AHP & ArcMap.

Quantitative Validation

Risk Exposure Maps 

Analysis, Conclusion, and 

Recommendations

Methodological Framework

AHP Parameter Weights (minimum 

10 respondents from professionals)
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Software utilized: ArcMap 10.7.1
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F l o o d  P s y c h o g r a p h i c  

F a c t o r s  M a p sLand Use
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ANALYTICAL HIERARCHY PROCESS

The Fundamental Scale of AHP where values assigned to 

each parameter are based on the degree of importance.

Software utilized: Microsoft Excel AHP Template (Goepel, 2013)
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F l o o d  P s y c h o g r a p h i c  F a c t o r s  W e i g h t s  R e s u l t s  f r o m  A H P
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F l o o d  P s y c h o g r a p h i c  F a c t o r s  W e i g h t s  R e s u l t s  f r o m  A H P
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FLOOD SUSCEPTIBILITY CALCULATION

Where;

FS – Flood Susceptibility, 

wi – Weight of factors i, and 

T – Total number of the flood  psychographic factor

𝐹𝑆 =
σ𝑤𝑖

𝑇

Software utilized: ArcMap 10.7.1: 
• Field Calculator
• Polygon to Raster
• Reclassify using Natural breaks  (Jenks) to maximize the 

differences between classes.
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F L O O D  S U S C E P T I B I L I T Y
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QUANTITATIVE VALIDATION

Applies the correlation between the 

AHP-generated flood susceptibility 

map and the 55  historical flood data 

points.

Software utilized: ArcMap 10.7.1: 
• Extract Values to Points

FLOOD RISK EVALUATION

Imperative to calculate the percentage of how 

susceptible the barangay is in terms of roads*, 

population, and built-ups* to flooding and 

eventually generate the risk exposure maps.

Software utilized: ArcMap 10.7.1: 
• Zonal Statistics*
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Q U A N T I T A T I V E  V A L I D A T I O N

74.6% of the flood events were correlated with 
high or very high susceptibility levels

12
January 3, 2022



RISK EXPOSURE MAPS
Built-up Road Network Population
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Results of Built-ups, Roads, and Population at risk in percentage at Saint Bernard, 

Southern Leyte, Philippines.



17 out of 25 Barangay’s total 

built-up areas are at 60% to 

98% high risk.

BUILT-UP EXPOSURE
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ROAD NETWORK EXPOSURE

14 out of 27 with road 

network data are at 60% to 

97% high risk
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15 out of 29 populated 

barangays are at 60% to 97% 

high risk

POPULATION
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CONCLUSION AND RECOMMENDATION

1 2 3

The research shows that the GIS-based AHP

is an effective way for identifying and

assessing flood susceptible areas in a

data-scarce area which was confirmed by

the very good agreement between the

susceptibility zones and historical flood

events of which 74.6% were coincident with

high or very high susceptibility levels.

The Local Government Unit

approved the flood susceptibility

map, and the Risk Exposure Maps

will be utilized during formulating

mitigation and preventive measures

in the event of flooding.

41

• A further step of this study is to

conduct a flood simulation in order to

determine the depth, duration, and

velocity of floods, as well as to

quantify the interaction between

groundwater and surface water during

flood events.

• Higher resolution of DEM can be

utilized to obtain more accurate data.
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THANK YOU!

Question?
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