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Angaur Island in Palau



Prediction of Water 
Shortage

Periods of low rainfall will increase 
world wide. Prediction is important, 
factors are:

• Rainfall of last months

• General rainfall prediction

• Water consumption

• Harvest potential

• Actual harvest



Rainwater Monitoring 
and Prediction

• Rainfall measurement facilities on the 
island

• Rainfall prediction conducted in Palau 
capital with long experience



Water Consumption

• Drinking water

• Shower

• Toilet

• Cloth washing

• Pigs and pets

• (Car washing)

~ 150 litres / day



Elements of Rainwater 
Harvest

• Rainfall →   OK, data available

• User  → OK, data available

• Tank → OK, data available

• Downpipe → OK, data available

• Gutters → OK, data available

• Roofs ….. ?



Tanks, Gutters, 
Downpipes



Database

• Database can connect all elements

• Database can analyse all elements



WorldView 3 Image Data

• 30 cm resolution              15 cm through 
spatial enhancement

• Geometrically correct

• No data processing

• Direct GIS import and digitizing

Rainwater harvest potential can be 
estimated with satellite image data



WorldView-3 image – 20 May 2021 – © MAXAR Technologies Int.



Spatial data 

enhancement 

by BLUECHAM 

from 50 cm to 

15 cm 

Artificial intelligence:

• Contrast 

enhancement

• Edge enhancement

• Example data  



WorldView-3 image – 20 May 2021 – © MAXAR Technologies Int.



WorldView-3 image – 20 May 2021 – © MAXAR Technologies Int.



WorldView-3 image – 20 May 2021 – © MAXAR Technologies Int.



Practical Approach

• Cutting image 
tiles

• Using unique 
IDs reflecting 
the image tiles



Digitising and Tank 
Allocation



Database

• Analysis roof area

• Link between rainwater harvest 
elements



More detailed survey 
necessary

100 % capture

50 % capture

25 % capture



Calculation of Roof 
Catchment Area

A. Field team 
estimates the 
percentage of 
catchment from 
the complete 
roof

B. The calculation 
is performed 
with 15 cm 
image data



Roof Capture with Drones

Cost estimation:

• Team (3 people 5 days DSA $ 300/day)

• Drone ($10,000 / 3 / 52  $ 64 /day)

• GNSS ($15,000 / 3 / 52  $ 96 /day)

• Drone image processing 5 days 2 
people

• Transport cost

• Salary, insurance

• = >   $ 5,000 to $ 10,000



15 cm Satellite Image

$US 312

12 km2
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