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What are sand dams?

Sand dams are small-scale hydraulic structures built in seasonal riverbeds. They capture and 

store sand and water in the deposited saturated sands (Fig.1), supporting dry-season water 

availability, vegetation recovery, and erosion control, thus contributing to water security.

Research Question and objectives

Using the example of the Makueni District in Kenya and a comparison of river streams with 

(study area) and without sand dams (control site), we analyze the contribution of remote 

sensing to measure the impact of sand dams on water cycle, vegetation and land surface.

First findings
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Fig. 1: Sand dam principle 
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Time-series (MODIS, Sentinel-2 and Landsat) analyses show 

• an increase in vegetation vitality and coverage

• a clear rise of NDVI values since the construction of the 

sand dams (Fig. 2; Walper et al. 2022)

• Significant greening trends and less browning trends 

(p < 0.05, Mann-Kendall trend test) around sand dams

• stronger agricultural activity closer to the sand dams 

during the dry seasons (Kibet et al. 2025)

Fig. 2: NDVI time-series in 

the study area (red and 

the control site (blue)
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Land surface temperature (LST) from constellr (30 m) indicate 

• a cooling effect around dams (lower temporal LST standard 

deviation) due to higher vegetation or stronger evapo-transpiration, 

especially during the dry season (Fig. 3)

• that average temperatures around dams are systematically 

colder (3-4 K in 2019, 1-2 K in 2020,) than areas without dams

L
a
n

d
 s

u
rf

a
c
e

V
e
g

e
ta

ti
o

n

Study area with sand dams

Study area without sand dams

Control river without sand dams

Fig. 3: Land 

surface temperature
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Fig. 4: Surface velocity 

in the study area 

Interferometric time-series analysis (SBAS) of 

Sentinel-1 radar imagery (2014-2024) measuring

surface displacement and velocity show  

• enormous erosion capacity of the Athi river

• spatial variations in line-of-sight (LOS) displacement 

• elevation changes are stronger (positive and negative) 

closer to the rivers, but systematically lower near sand dams

and significantly stronger along control river without sand dams

• positive surface movement at 14 of 19 sand dam locations

• clear seasonal patterns of deformation in the middle stream 

(swelling and shrinking Luvisols) related to precipitation patterns 

→ stabilizing role of sand dams, preventing erosion and favoring 

sedimentation, especially along cascading series of dams
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