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The Arab Center for the Studies of Arid Zones and
Dry Lands (ACSAD) was established in Damascus,
Syria in 1968. ACSAD is a specialized Arab
organization working within the framework of the
League of Arab States with the objective of unifying
the Arab efforts which aim to develop the scientific
agricultural research in the arid and semi-arid areas,
help in the exchange of information and experiences
and make use of the scientific progress and the
modern agricultural techniques in order to increase
the agricultural production.

ACSAD web site: http://www.acsad.org
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AquaCrop L AquaCrop
model — predict yield
simulate yield Aq uacrOp mOdEI R under climate
' response to . s change
FvEter scenarios
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S Required data

Climate data: soil data:

Field management data:

Precipitation - Soil water content
Temgerature (B) at saturation, Cover and type of
ET field capacity, and soil mulches;
Concentration of permanent wilting Height of soil
point;Ksat; Depth bunds;
of layer restricting Surface runoff:
ON/OFF

root deepening

— crop data:
Planting date; Plant density;

irrigation data: Maximum canopy cover

Initial condition:

LilgIniety [UEEeE, (CCx);Time to crop Initial soil water
Application depth emergence, flowering, start content and soil
and time of of canopy senescence and to salinity at various
Irrigation events; maturity (length of crop Aersree i e coll
Ll G cycle); rofile

Irrigation water. Maximum effective rooting s

depth (Zx) and time to reach



sing AquaCrop model for irrigation
management
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Generation of irrigation schedule

weekly irrigation of 35 mm



Using AquaCrop model for deficit
Irrigation scheduling
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Using AquaCrop model for

supplementary irrigation scheduling



Rainfed wheat

Simulation run

{+" to end of simulation run
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 todate | 9 v June

‘ r:r [10 days

ETo | mm/day
Rain | e ..
i mm/day 9 June 2005

W_I— ds/m Simulation run: 1/9 ‘

;" 2005
Production

Biomass | 5.903 ton/ha
Dry 'ﬁeld| 0.794 tonjha

Stresses

temperature (Transpiration)
water stresses
—— canopy expansion
—stomatal dosure
early senescence
weed infestation
soil fertility

Climate-Crop-Soil water lRaiﬁ | soil water profile | Soil salinity | Climate and Water balance | Production | TotalsRun | Environment
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Rainfed wheat

wiation run

mulstion run

G Mumerical output

Simulation run
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TPUT 25 May 3011
ETo men [ day

Rain [ mmjday

auTruT

i mfday | 34 Hay 20

e T g Swwelaton rum 7/9 Diry Yiekd| Eijs
mate-CroorSol mater | R | Sod wates prasle | sod saeety | chmate and viates boiance | producton | Totais Run_| Envronment oo “[— mm/day

Rain | m/day

I | mm/day  14)une 2008 Blomass | 3258 tonha
ot asim Stmulation run: 4/9 Dry Yield| 0.107  tonhs

Cimate Crop-Soi water | Ran | Sol water profie | Sof sairity | Cimate and Water balance | Production | TotalsRun | Envronment
0 mday
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Q Mumesical output

Simulation run
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Rainfed wheat

Year

mm | ton/ha | kg/m3

2005 474 0.794 0.26
2006 444 1.801 0.56
2007 403 1.611 0.5

2008 303 0.072 0.03
2009 478 3.798 1.18
2010 521 1.291 0.53
2011 591 4.569 1.4

2012 590 0.975 0.38
2013 574 4,188 1.48

Average




Criteria for supplementary irrigation

Simulation run

f'tnumiufsnu.hbzmm—l‘k & g

O I 1 days o & April 2010
 todate | § *| June I 2005
Production

Blomass | 7585 tonfha
L, ds/m Y | Dry Yield| 0.227 tonfha

Pl water | Rain | ol water profie | Sod salnity | Cimate and water balance | Production | TotalsRun | Envronment |
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supplementary irrigation scheduling
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Simulation

" to end of smulation (9 June 2005)
8 dave ~ :
to end of simulation (12 May 2010)
[ 10 dayp—
- waae [z =y =l o
Production
Blormass [ 11551 e

Dry Yield [ 5286 wnma

Simulation run

to end of simuation (4 June 2012)
£ to.end of simulation (14 June 2008) e
- - ona todate | 4 = || June «|| 2012
 todate [14 vl June ]| 2008 ,— - . ::wf::le(ﬁmaum).
— = o XPANSIon. ...
Production Production canopy &

il ~—— stomatal dosure
N T Biomass | 7315 wams S et AR Biomass | 5316  tonka S
e
ds/m Dry Yield[ 5021 ton/he Ferthty. oo o : ' Dry Yield[ 2136  tonha o3 Feribiy.
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Rain fed Full Irr (80 % RAW)

Yield
ton/ha | kg/m3 kg/m3

0794 | 0.26 62 | 112
| 5791 |

ke/m3

1.03
| 4415

5.791 1.15 1.07

05 | 5839 | 1 1.03

0.03 485 6.079 0.96 200 3.405 0.77

1.18 212 6.068 1.4 | 5413 | 136
. 261 | 6383 | 148 150

50

Year

2005
2006
2007
2008
2009
2010
2011
2012 0.975 0.38
2013 4.188 1.48
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308

=

—l
[
S

150
1511 150
0.072
3.798

161 | 6414 | 1
299 117
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Using AguaCrop model to assess impact
of CC on crop yield and water
requirement



atmospheric CO, concentration
([CO,)):

Climate Scenarios (IPCC ARS5)
Representative Concentration Pathways

HISTORY

CO,. stabilizes after 2200

CO,.: 1370 ppm, rising after 2100
~8.5 W/m? =

CO,.: 850 ppm
6.0 W/m? m= w= ==

CO,+: 650 ppm
~4 SVV/I’Hr - e ..
CO,.: 490 ppm

3.0 Wme™ = = = \ Moderate scenario

CO,. stabilizes after 2100
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C0,«paaks pofore 2100 CO,« decreasing after 2100
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Graph adapted from: Meinshausen et al,2010 10




Change in temperature (RCP8.5)

2046 — 2065 (Mid-century)
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Change in termperature ('C)

1 13 2 25 3 33 4 45 3

Annual Mean Temperature (°C) —
Tunisia

1986 — | 2016 - | 2046 - | 2081 -
2005 2035 2065 2100
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E" Change in precipitation (RCP4.5)
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"djustmg the precipitation
data file,

— adjusting the temperature
data file,

— impact of enhanced CO2
levels.
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