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Questions

1) What is the hydrologic cumulative impact of small reservoirs network ?

2)What is the state-of-the-art in matter of methods of cumulative impact
estimations ?

A litterature review was perfored to answer it.

Small reservoirs

By storing water during wet season to support water uses (irrigation, livetsock) during dry season, small
reservoirs are considered as an adaptation technique to drought, uneven rainfall and climate change.
Small reservoirs are also build to prevent flooding or to store sediments in check dams.

A small reservoir has a capacity lesser than 1 million m3. The local
hydrological functionning of a small reservoir depends on
hydrological processes as well as man operations (Fig. 1).

Figure 2 : map of an area of the Arrats River catchment
showing in blue the small reservoirs

operations affecting the reservoir water balance

The number of small reservoirs has been increasing wolrdwide,
especially in rural catchments of arid and semi arid regions. Small
reservoir density can exceed 100 /km? , which may increase the
water resource problem in both quantitative and qualitative ways.

B \Vet years
W Dry years
Median years

abcdeef cgeweeweeeeeeceeee

harge (mm/km* fyear)
ischarge (mm/km? /year)

D
D

Specifi
Specific

4 ] 8 10 - v] 2 4 6
density (Nb/km? ) density (Nb/km? )

Figure 6 : Small reservoirs in a) France, b) Tunisia, c) Australia and d) India.
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Reservoirs characteristics

- Reservoirs (») along the stream

network ()

- Each reservoir has an upslope

drainage area (the dashed areas for 2

examples)
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Principles

Reservoir network represented by a
equivalent single reservoir

The simulated catchment discharge, Q_, .
is the sum of uQm the non-intercepted
simulated stream discharge and Q_, . the

downstream flow from the equivalen
reservoir simulated by the mass balance
reservoir model. (1-«) is the catchmen
areal fraction of the cumulative upslope
drainage area of all the reservoirs

Reservoir network represented by
classes of equivalent reservoirs. Each
class corresponds to a given range of
reservoir capacity.

Q,. the catchment discharge, is

distributed over each reservoir class by
simple rules. The outflow from one
reservoir class is propagated through the
donwstream classes by simple rules of
cascading.

Each reservoir represented along witl
its upstream flow (Q,,._...).

A single mass balance model, applied to
each reservoir, simulated the down strea
flow of the reservoir (Qout,, ), which is

propagated downstream through the
stream network.

This work is drawn from the report of a joint scientific assessment requested by the French
Ministry of the Environment, and supporter by ONEMA (now AFB), to collect useful
information/knowledge and tools to provide local stakeholders with such indicators and
methods to assess the cumulative impacts of small reservoirs. The full report is

Carluer N, Babut M, Belliard J, Bernez |, Burger-Leenhardt D, Dorioz J, Douez O, Dufour D,
Grimaldi C, Habets F, Le Bissonnais Y, Molénat J, Rollet A, Rosset V, Sauvage S, Usseglio-
Polatera P, Leblanc B (2016) CUMULATIVE IMPACT OF RESERVOIRS ON THE AQUATIC
ENVIRONMENT. Joint scientific assessment SUMMARY. Tech. rep., DOI
http:/ldx.doi.org/10.14758/SCIENT.ASSESMENT.REPORT.05.2016
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