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

Sand Dams retain sand and
soil to create a'large natural
filter. This sand captures and
filters seasonal rainwater to
provide a reliable source of
well water even at the end
of a long dry season:
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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.

BEBR -
1:Sand

First findings
The! Water Projecti2025 Ve

Time-series (MODIS, Sentinel-2 and Landsat) analyses show

. . . . . 0.5
- e an increase Iin vegetation vitality and coverage = studyarea
. . . 8= 0.45 —— CON{rol site
9 * aclear rise of NDVI values since the construction of the 5 & |
wd _ E’ = 04  IN oINS eeeaseaen Linear (study area)
K sand dams (Fig. 2; Walper et al. 2022) 55 035 IS\ NNV Linear (control site)
8, » Significant greening trends and less browning trends S5 03
g (p < 0.05, Mann-Kendall trend test) around sand dams 28 025
: T =7 Fig. 2: NDVI time-series i
- stronger agricultural activity closer to the sand dams 0.2 Sihe study ares (red and
during the dry seasons (Kibet et al. 2025) the control site (blue)
Study area with sand dams ‘ l | Land surface temperature (LST) from constellr (30 m) indicate
Study area without sand dams
S o l l I * a cooling effect around dams (lower temporal LST standard
g B ‘ | | deviation) due to higher vegetation or stronger evapo-transpiration,
2 | I U __—_I ‘ especially during the dry season (Fig. 3)
o 40 | . _
g | | : T » that average temperatures around dams are systematically
- =l . . .
2 Lo BT T o, 3iahd colder (3-4 Kin 2019, 1-2 K in 2020,) than areas without dams
§ " ‘ surface temperature
g & & 3 2 3 <3 & & G
& & & & oY & & & 87 &
e i . > = & ® o P o O Sand dams —————————— S — —
D —— Study area SO s o i&' i W 11**.1‘22 YRS L J’c?
== Control river v .
8 surface velocity [mm/a] §
- Interferometric time-series analysis (SBAS) of — et -
= Sentinel-1 radar imagery (2014-2024) measuring =
N . .
= surface displacement and velocity show e
= e enormous erosion capacity of the Athi river —
m . . . . . . . B <=-16
= » spatial variations in line-of-sight (LOS) displacement
» elevation changes are stronger (positive and negative) p
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 Fig. 4: Surface velosity \\
sedimentation, especially along cascading series of dams : et L iz tﬁfggfg
37.85°E 37.90°E
References

« Braun, Kibet, Muller, Ebersbach, Khouri, Wolf & Sudmanns (2025): Contribution of Earth Observation to the Monitoring of sand dams — A review. Science of The Total Environment (submitted).

« Walper, Braun & Hochschild (2022): A Satellite-Based Framework to Investigate the Impact of Sand Dams on Landscapes in Semi-arid Regions. In: Water-Energy-Nexus in the Ecological
Transition, 287-290. doi:10.1007/978-3-031-00808-5_66

» Kibet, Sudmanns & Braun (2025): Categorical Time-series Based on Semantic Earth Observation Workflows in Land Cover Monitoring of Semi-arid Areas. In: Big Data from Space 2025, Riga.

Andreas Braun

University of Tubingen
Department of Geosciences
Rumelinstr. 19-23 - 72070 Tubingen
a +49 7071 29-78940

D4l an.braun@uni-tuebingen.de

This work is funded by the

Dr. Erich Ritter-Stiftung

within the Water Monitoring Price
announced in collaboration with
the Water Science Alliance e.V.

ienceAlliance

Deutsche Wasserforschungsallianz

DR. ERICH RITTER-STIFTUNG swatersc



	Folie 1: Evaluating the Environmental Impact of Sand Dams in Semi-Arid Regions Using Multi-Scale Earth Observation Data  Andreas Braun1, Kibet Nimrod Mandela2, Bernhard Ebersbach1, Christian Khouri1, Niklas Lehr1, Martin Sudmanns2     1 Department of Geos

