
Impact-Based Forecasting 
Model for Flood Hazard 
Mitigation in Java, 
Indonesia

www.bmkg.go.id

• Dendi Rona Purnama¹˒²
• Simon F. B. Tett¹
• Ruth Doherty¹
• Ida Pramuwardani²

¹School of GeoSciences, University of Edinburgh.
²Directorate of Public Meteorology, Indonesian Agency for Meteorology Climatology and Geophysics (BMKG).



Introduction
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Impact-based forecasting is a structured

advanced method of integrating hazard,

exposure, and vulnerability data to identify

risk and assist in decision-making, aiming to

promote early action (WMO,2015)
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Previous Study
https://doi.org/10.1007/978-981-97-0740-9_24 
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Vulnerability & Capacity
❑ The vulnerability and capacity data were directly used from 

InaRISK by Indonesian National Disaster Management Agency 
(BNPB)

Type of Vulnerability Percentage Weight

Social Vulnerability 40%

Physical Vulnerability 25%

Economic Vulnerability 25%

Environmental Vulnerability 10%
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Data and Method
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Classifiying Disaster

❑ The classification of the impact that I have used is derived from The WCSSP WP3 MEIT project: Focus Group Discussion Survey 
Questions between BMKG (Met Services) – BPBD (Regional DMA) – University College London (in Purnama et al., 2024)
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Why Cube Root?

Scale Normalization (Similar to Geometric Mean)
When multiplying three components like H, V, and 1−C, the result can become extremely small or large depending on their 

values. Taking the cube root brings the value back to a more balanced or representative scale. This is similar to the geometric 

mean, which for three variables is defined as:

𝐺𝑀 = (𝑥. 𝑦. 𝑧)1/3

Geometric mean is often used when combining factors that interact multiplicatively and may have different scales, so the final 

result stays within a comparable range to the inputs.

Avoiding Scale Distortion
Without the cube root, the product H×V×(1−C) can be too small (e.g., 0.02 × 0.3 × 0.1 = 0.0006), even if all the components are 

relatively "high". This can make the impact score unintuitive. The cube root “tames” extreme values and keeps the impact score 

more proportional and interpretable across regions or time.

Preserving Dimensional Consistency
If the goal is to ensure the final score 𝐼 remains within a [0,1] range, like the inputs, and represents a kind of “weighted average,” 

then using the cube root helps keep the result consistent with that range and interpretable.



Multi-class Cost Matrix

Source: Yoo et al (2024)

Source: Wang et al (2019)

Actual → No Disaster Minimal Minor Significant Severe

Predict ↓

No Disaster 0 50 100 500 1000

Minimal 10 0 50 250 500

Minor 20 5 0 100 250

Significant 50 20 10 0 100

Severe 100 50 20 10 0

EXAMPLE
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https://www.mdpi.com/2077-1312/12/10/1817
https://doi.org/10.1080/01605682.2019.1705193
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