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Abstract n°2143

Long term evaluation through remote
sensing
Tank area evolution is estimated through remote sensing for
the period 1990-2012. Validation of the estimates was
performed through comparison between field data and
LANDSAT images. Water balance is used to quantify the
volumes.
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Water budget from field data
Monitoring of the tank over 2 compete years (2012-2014; water level –
tank area) in contrasted conditions (low and heavy monsoon years)
completed with an accurate DEM allow the definition of a water budget
and a rainfall / Water level / Tank area / Tank volume relationship.

Introduction
Managed aquifer recharge through percolation
tanks is perceived as an option to counteract
water shortage in India. However information on
their efficiency is often lacking or restricted to a
few (2-3) years, when available. Nevertheless,
due to the high variability of water availability
(due to variable monsoon seasons), long term
assessment is needed.
In the following we present a methodology to
build a complete water balance over 15 years
using limited tools and considering only water
surface and level monitoring over a short period
of time (2 years). Using an accurate DEM of the
tank and Landsat data, the past evolution of the
tank can be reconstructed.

Figure 1 : Site map with DEM
Figure 2 : a) Flooded surface area evolution; b) surface-volume
relationship; c) water budget over the 2012-2014 period

Figure 3 : 
Comparison 
between 
estimated tank 
area from field 
measurements 
(red) and 
LANDSAT data 
(blue)
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Conclusions
The reconstruction of the volume stored in the tank for 15 years
highlights a large temporal variability. For half of the period, the
yearly stored volume represents only the requirement of a single
paddy field and the tank has a limited impact. Due to the
structure of the crystalline aquifer, the storage capacity is low
and the stored water volume remains limited to sustain
agricultural activities during low rainfall years. Although it may
enhance the water availability during rainy years it cannot
sustain agricultural activity during drought years.
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Rainfall – tank volume relationship
Based on a water budget, a rainfall – tank volume relationship
is defined from the 2012-2013 field measurements. This relation
allows reconstruction of the tank volume and area evolution
based on precipitation for the period 1999-2012.
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Figure 4 : Comparison between tank area evolution from water
balance (black); remote sensing (blue) and measurements (red)
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Figure 5 : Tank volume
measured and estimated
from rainfall- volume relation
ship

where V is the tank volume (L3), P is the precipitation
(L), E the evaporation (L), I infiltration (L) and U the
uptake by direct irrigation or livestock consumption
(L3). A(t) is the tank flooded area (L2) and a the
‘‘effective’’ drainage area of the runoff (L2).
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