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Problem Setting A multi-disciplinary approach for water management

 High share of rural population

* Major part of family income consists of remittances from family
members working in bigger cities or abroad

« Importance of agricultural production for income generation and
food security

« Agricultural production depends heavily on irrigation, either of water
that is coming from the reservoir Mansour Eddahbi, or from
groundwater pumping

+ Declining water availability in the Mansour Eddahbi reservoir
reduces water availability for irrigation, inducing farmers to increase
pumping of groundwater

« This has lead to a problems of salinisation and decreasing
groundwater tables

Income from agriculture is analysed using an non-
linear optimisation model for the Draa region. The
model allocates surface and groundwater use such
that agricultural revenues of the six Draa oases are
maximised with respect to various hydrological and
agronomic constraints. Data from different sources
and other problem clusters of IMPETUS are used
to simulate the integrated water management
situation in the Draa valley. A Decision Support
System is designed on the basis of the MIVAD
model to simulate long-term scenarios dealing with
climate change and management interventions.

MIVAD: Modéle intégré de la vallée du Draa SDSS MIVAD: Analysis and Visualisation
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Draa valley in MIVAD

Aiuses A: Agricultural Demand Site « Salinity is a major problem in the Choice of climate scenario
« Integrated hydrologic-agro-economic simulation \IIL g;;fg';;vé'mf;;a::,;: Draa valley as it has negative effects (Reservoir inflows)
model at the river basin scale based on non- pee— on crop yield Choice of water costs
linear optimisation - « The salt content of soil water is
« Water supply and demand are balanced while determined by the relation of Choice of water distribution
agricultural net revenues for the six oases in P evapotranspiration and infiltration
the Dréaa valley are maximized — « Specific crop tolerances to salt Maps = Tables = Figures
» Nodes represent river reaches, reservoirs and b content in soil water are considered
demand sites (oases and villages) . i « The MIVAD SDSS is constructed as a scenario database of the
« 8 crops are simulated .- MIVAD simulation results
Bl Al e 005 « The aim is to structure and visualise scenarios with the help of
e @ tables, diagrams, and geographic maps

+ MIVAD SDSS allows to structure tables in an individual manner,
el SEu ] to customise table formats, and to visualise figures in using
lydrological Structure in the Mode
+ The model is calibrated using the CIETSEETETS

Components of MIVAD

i coodiclcomponeneiowbalancelforfeach « Three different themes are depicted for analysis: climate change,
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reservoir, and water balance in irrigated fields \,__ Withdrawal of transpirgjion programming. The model is o
« Agronomic component: crop yield functions on the D Withdraal .~ calibrated to observed cropping « The user can also upload new scenario files in GDX-format
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The SDSS MIVAD: Exemplary results Conclusions

1. Analysing income and resources use at the same
time is important in the Draa valley as people are
depended on agricultural production for income and
food security, and agriculture is dependent on

Climate scenarios in MIVAD Water distribution in the Draa valley Groundwater extraction costs in the Draa valley

« Climate change scenarios IPCC A1B and B1 as well * Surface water releases from the reservoir Mansour  « In times of scarcity farmers tend to use more

as a constant reduction of 4% per year is simulated Eddahbi are distributed among the oases by groundwater for irrigation which lowers water tables OB (e
from 2000 until 2025. decision of the relevant authorities « The following two examples show a ten year drought N ) .
s n A . ! 2. The MIVAD model integrates hydrological and
« Surface water may be allocated according to period with groundwater extraction costs of zero and hyd logical bal ith agricultural
distribution rules between oases, whereas 1 MAD/m3, respectivel verageological balances with agricultural
T i ) s , resp Y- production and income generation, and is hence a
A\ groundwater use is not subject to common rules of 0and 1 Ditham per tool to better understand the economic significance
W e M resmetor i s sandas gt nd vaion oot e extraction cost of water in the Middle Draa vfilley.
st VLNV NS e a2 3. The SDSS MIVAD helps to visualises results of the
PIIFIPIPPPRPRPIPPPRG P PP PP o1 o7 5 = integrated model and enables to design tables,
- T BT g S—— diagrams and maps in an individual manner for
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The examples show that scenario B1 is a slightly oo e e ‘ B o e
better scenario for water availability in the region Averase 27 Taas )
than scenario A1B which leads to higher and more e o " « Groundwater tables are declining more rapidly at See also SDSS IWEGS:
stable incomes on average in B1. S . zero extraction costs. With a water charge of 1 IWEGS
2 ';51 atoct:tlon (LS (It‘ )t ':m l:tehs watfr MAD/m? groundwater is preserved until surface Impacts of Water
X ra:r:qr ing to ? :rea CRUIZER ICHE ROUETR water becomes extremely scarce. Exploitation on
T T P (‘; e crtofplsl I + Southern oases are more vulnerable to water Groundwater and Soil
e N K AN R A A * It distribution does not follow explicit rules (D2), scarcity than the northern oases.
AR N/ NN allocation of water follows the aim of revenue v

AV B=AVERN SR VLAY imization. The different effects on water « Agricultural revenues decline in both scenarios due
FESEPISEPEFOEFPEF PP PPP PSS allocation can be simulated with the MIVAD Sspss,  '° 1€ intensifying drought More information:
* « Revenues decline stronger under the water charge . impetus.uni-koeln.de

Scenario B1: Simulation on the basis of REMO precipitation ensemble run 921 Under D2 overall revenues are higher, but variation but charges can be redirected to farmers or invested
‘assuming population growth in the villages until 2025 It i . . .
between the oases is higher as well. into water saving technologies
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