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Water scarcity and food security
a global assessment of water
potentiality in Tunisia [ e
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Average rainfall

Tunisian water resources

Pluvial water resources

36000 Mn¢¥ 225 mm/year
Withdrawl water resources
4850 Mm? < 500 m3/capl/year
ASurface water: 2700 Mn?
AGround water : 2150 Mm3
Withdrawal resources

3150 Mn?
600Mm?3 Reserve for drought
+120 Mn? EUT (Treated Waste W







Tunisian water resources ¢,
Transfers and Water usgaz5= ¢

Water resource ——
Ais limiea
~ 500 n¥/Caplyear

Ais non uniformly distributed

- In space
- Intime
Ais largely exploited
(~ 80 %)
Water uses w2 “ el
Drinking Water: 300 Mm 3 & (30 m?/Cap/yeafr) T

Tourist Water : 20 Mm34a (2 m¥/Caplyear
Agriculture : 2100 Mm?2 & (210 n#/Caplyear) g E




Statement firigation consumes a large ¢
of water resources

Direct water uses Collectivities
(collectivities, tourism, [12%]
Industry) represent less than
20 % of water uses.

Agriculture water uses
represent more than 80 % of Irr igation
water uses. [ 83% ]

Irrigation occupies less than
1/10 of cultivated areas and
produces around 1/3 of food
production

Industries [4%]

Aquifer recharge [ 1%]
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Statement 2Blue Water» supply Is stabili
and agricultural water allocations will be
reduced

Evolution of water resource estimatiorfd®

Surface Water

round Water

2005
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Statemerd: EquivalerlvVater of foodstuffs
Imports Is Important

Foodstuffs importexport, 1m’/year, average 199004
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Statemert: The amount of «Green Watenr
considerable

Equivalent Water of Food productioAnd/@ear, 1990004

Other fruits 755

. . Cit Fruits 2 Meat; 1920
Rainfed agriculture e
. Dats; 700
Cereals, OliVve
Irrigated agriculture

(Market gardening,
Dat s, Frui to,Sof

1555

Cereals; 2515

Market-
gardening; 1305
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Statement &Green Water» plays un
Important part in foodstuffs trade

Foodstuffs imports, EquivaléMater [18n/year], 1992004

Sugar , cofee, [N Other; 90

thee; 670

Meat; 1488

oil; 1867

ereals ; 2154
Market gardening;

110
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Foodstuffs exports, Equivilener [10n/year]

Cereals; 190
arket-gardening 90

Olive oil; 1100

Other; 80

Drinks; 65
Citreous Fruits;
Dates; 200
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Cereals : Productions & Import (1000 tc

5000 / O Imports
B Production

4000+

3000-

2000-

1000

0

O N A O >xH LA DD O
¥ PP FFPPPPS

&
IR SN N SN SN N

v
D) Q

O
Q
D) Q

Vv

(]90“

Source: Annuaire des statistiqgues agricoles , MARH.



Rainfall (North) versus cereals produc
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Rainfed agriculture production (1000 tor
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Foodstuffs exports in value [%]

other
11%

Wine and drinks
3%
cereals

7%

Olive oll
46%

Sea products
20%

dates
11%

Itreous fruits
2%
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Foodstuffs imports in value [%]

Meat

Other 3% Milk
13%

Sugar
14%

Wheat

Th ff
ee coffee 20%

6%

Potato Corn 4%
204 8% <][>



Coverage rate of foodstuffs trade balanc

Equivalent -Water

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
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Global Water Demand In average year

Sector Water demand
10° m3kyear
Irrigation 2,1
Rainfed agriculture [Green Water] 6
Deficit of food balance[Imported Vitual Water] 3,7
Urban [Cities, tourism] 0,4
Industry 0,1
Forests and Rangelands 5,5
Water Bank [Storage in dams for droughts] 0,6
Environment [conservation of humid areas] 0,1
Total Water Demand 18,5
Foodstuffs Demand (Equivalent  -Water)
a 1/ 6 irrigate(@eulpter) cbl tur e
a 1/ 2 rainfed(GregoeWaen!| f ur e

a4 1/ 3 Foodst ufit

s Walanp, o f

t
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The established facts of water resour:
development and management in Tul

Water resources and food safety : An important part of withdrawal
water «Blue Water» is used in agriculture (more than 80%)

Mobilized «Blue Water» is stabilized and agricultural water allocations
will be reduced

Rainfed agriculture plays un important role in food security : the
amount of equivalent water «Green Water» is considerable (~ 1/2 of
foodstuffs water FP); its role in food trade balance is crucial : it
contributes to 2/3 of the national agricultural production and 80% of
the agricultural exports

The foodstuffs balance 1 ndicates t |
« » IS Important (~1/3 of foodstuffs water FP)

&>



Trends In agricultural water usd, 2088

Irrigated area (km?)
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Rainfed agricultural evoluti@s) 2007

Wheat cultivated area [ha]
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Rainfed agricultural evoluti@s) 2007

Wheat Production [Tones]
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Modeling long term water demand and r
Trend Scenarios (horizo2825-2050)

Based on classic management of «Blue Water»

- Simulation 1. optimistic

- drastic control of all water uses

- low Increase water demand for direct uses

- low Increase of the equivalent water of food demand

- Simulation 2. realistic

- drastic control of all water uses

- reasonably increase of water demand

- Improve In the equivalent water related to food demand
<>



Water requirements for food production
iIn Europe per Capita per year

m3/year
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Modeling long term water demand and res
Sustainablécenario (horizoriZ0252050

Based on a global water vision including (Blue Water
Green Water, Virtual Water ).

- Hypothesis as in Simulation?2 . reallstic

- drastic control of all water uses

- reasonably increase of water demand

- Improve In the equivalent water related to food demand

- Concrete development of rainfed agriculturgsreen Water)
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Modeling Food Demand Water Foot[

Irrigation Water Volume at constant flux

The direct demand (drinking water, industry) is incompressible anc
Increases with the population.

Consequently, irrigation allowance is adjusted to the quantiuef
wateravailable when the direct water demand has been satisfied :

IW =EWR- (1- RI )DD- ENV

IW : Irrigation Water Volume

EWR : Exploitable Water Resources (EW&Blue Water »
DD : Direct Water Demand (collectivities, tourism, industry)
RI : Rate of Water Recycling

ENV : Environmental Water demand
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Modeling Food Demand Water Foot[
VW =FD- GW- | 5 4 R8Py FYY)

ﬁ t Green Water t Blue Water

FD : Equivalent Water Demand for Food

GW : EquivalentWater ofrainfedagricultural production &reen Water »
EWR : Exploitable Water Resources (EWRBIue Water »
DD : Direct Water Demand (collectivities, tourism, industry)
RI : Rate of Water Recycling
| : Global Irrigation Factor
VW : EquivalentWater deficit

ENV : Environmental Water demand

Dependency Rate of Food Demand (EquivaleiWater)

_ YW VW =FD/r
FD >



Model validati@8962004

FD =GW +]| %E\WR- RI 3DD ENY) +VW
Green Water Blue Watert ﬁ
1996 2004
Population [1(® habitants] 9,1 9.93
Exploitable Resource (EWR) [16m?3/year] 2880 2500
Food demand, Eq. water [ni/year/Capita] 1350 1450
Total food demand (FD) water[10m3/year] 12280 14399
Direct water demand [m?/year/Capita] 45 55
Total direct water demand (DD)[1®m3/year] 410 546
Reuse rate, RI 0.08 0.1
Total irrigation allocation (IW) [10 ®m3/year] 2008 2008
Rainfed agriculture (GW) [105m?3/year] 6500 8000
Conversion factor, | 0,9 0.9
Deficit of food balance (VW) [10m3/year] 3982 4591
Total water demand 12695 14945
Rate of dependency 31% 31%




Modeling long term water demand and r

Trend scenarios (horiz@025%

A=Y %LE)WR } B BDD ENY Admgfrrel:ent Simulation 1| Simulation 2
2004
Population [1(P habitants] 9.93 12,15 12,15
Exploitable Resource (EWR) [10m3/year] 2500 2700 2700
Food demand, Eq. water [ni/year/Capita] 1450 1600 1700
Total food demand (FD) water[10m3/year] 14399 19440 20655
Direct water demand [m?/year/Capita] 55 60 70
Total direct water demand (DD)[1®m3/year] 546 729 851
Reuse rate, Rl 0.1 0,5 0,5
Total irrigation allocation (IW) [10 ®m3/year] 2008 2336 2275
Rainfed agriculture (GW) [10°m3/year] 8000 8000 8000
Conversion factor, | 0.9 0,9 0,9
Deficit of food balance (VW) [10m3/year] 4591 9338 10608
Total water demand 14945 20169 21506
Rate of dependency 31% 46% 49%




Modeling long term water demand and r
Trend scenarios (horizon 2050)

FD=GW + %LE)W)R-)(}_) R 3D)D)- )E|}|}/)+VW Ad;\t/ljcs)tdrﬁlent Simulation 1| Simulation 2
2004
Population [1C° habitants] 9.93 13 13
Exploitable Resource (EWR) [10m?3/year] 2500 2700 2700
Food demand, Eq. water [ni/year/Capita] 1450 1700 1800
Total food demand (FD) water[10m?3/year] 14399 22100 23400
Direct water demand [m?/year/Capita] 55 70 80
Total direct water demand (DD)[1®m?3/year] 546 910 1040
Reuse rate, RI 0.1 0,5 0,5
Total irrigation allocation (IW) [10 ®m?3/year] 2008 2245 2180
Rainfed agriculture (GW) [10°m?3/year] 8000 8000 8000
Conversion factor, k 0.9 0,9 0,9
Deficit of food balance (VW) [10m3/year] 4591 12080 13438
Total water demand 14945 23010 24440
Rate of dependency 31% 52% 55%




Modeling long term water demand and r
Sustainable scenario (horizons 22250)

FD =GW +| %( WR- (1- RI)DD .- ENV)+VW Model Sustainable Scenario
YT FPY P W adiusiment )
2004 2025 2050
Population [1C° habitants] 9.93 12,15 13
Exploitable Resource (EWR) [10m?3/year] 2500 2700 2700
Food demand, Eq. water [ni/year/Capita] 1450 1700 1800
Total food demand (FD) water[10m3/year] 14399 20655 23400
Direct water demand [m?/year/Capita] 55 70 80
Total direct water demand (DD)[1®m?3/year] 546 851 1040
Reuse rate, RI 0.1 0,5 0,5
Total irrigation allocation (IW) [10 ®m3/year] 2008 2275 2180
Rainfed agriculture (GW) [10°m?3/year] 8000 10000 12000
Conversion factor, | 0.9 0,9 0,9
Deficit of food balance (VW) [10m3/year] 4591 8608 9438
Total water demand 14945 21506 24440
Rate of dependency 31% 40% 39%




Prospects for the improvement of

global water balance

Enlargement of the Water Resource notion to all
kind of the contributions to the Global Water Balance

: «Blue Water», «Green Water», « »,
K« ».

Enlargement of the Demand Management notion to
all kind of water uses including the water requirements
for food demand

Optimization of all water uses including the water
Involved in the rainfed agriculture production «Green

Water», and in the international trade exchange
K« »
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Some progresses In the global water vision,
achieved by taking into account:

the disparities between the regions of the country
the inter-annual variability of water resources

Water quality constrains : salinity, reuse of treated
water, over exploitatione
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Disparities between the regions

ISOHYETES MOYEMNES INTERAMNNUELLES

Source:




Water quality constrains

Over withdrawn aquifers  (en 2000) Salinity of water table aquifers



