
AUTOMATIC DETECTION OF WATER PANS IN 

AGROPASTORAL AREAS OF TAITA TAVETA COUNTY, KENYA 

Introduction
• Agropastoral areas make up 89% of Kenya.

• Characterized by water scarcity and

vulnerable to droughts and climate

variability.

• Water pans are small, natural or excavated

reservoirs to collect and store surface runoff

for livestock, wildlife and agricultural use.

Water filled (a) and dry water pans (b)

Objectives
• Assess the effect of remote sensing data type

on the accuracy of the water pan mapping

using object detection methods.

• Evaluate the potential of freely available

Planet satellite data to detect water pans

across a larger region of Taita Taveta County.

Study Area

Location of the study area with distribution of 

reference water pans. 
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Conclusions
• Spatial resolution substantially impacts

the accuracy of water pan detection using

deep learning methods.

• Very high-resolution imagery (0.1 to 1m)

yields the most accurate detection results.

• Despite the lower accuracy, Planet NICFI

images remain useful for identifying

larger water pans over broader

geographic areas.

Detected and validated water pan bounding

boxes in the eastern part of Taita Taveta

County based on Planet imagery.
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Results
• Aerial RGB imagery attained the highest

mAP50 and FI score across all the three

models compared to the other datasets.

• LiDAR hillshade-based models performed

competitively, with mAP50 and F1-scores

greater than 90%.

• The Planet dataset demonstrated the

lowest accuracy across all models,

indicating challenges in detecting water

pans reliably.

• For Taita Taveta County, the Planet

dataset yielded 548 predicted bounding

boxes, of which 401 (73.1%) were

identified as true positives.

Workflow for water pan detection using YOLOv5,

YOLOv8, and Faster R-CNN models and different remote

sensing data sets. Separate models were trained on

custom data and evaluated for each data set.

Model performance using remote sensing

data, evaluated with mAP50 and F1

score.

Material and 

Methods
Remote sensing data for water pan

detection acquired between 2022

and 2023.
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