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AquaCropاستخدامات النموذج الرياضي 

إدارة مياه الري•

تحديد الاحتياجات المائية–

جدولة الري–

يل دراسة العلاقة بين كمية مياه الري المضافة و إنتاجية المحاص–

الزراعيه

تقدير إنتاجية المحاصيل الزراعية•

تحديد الإنتاجية المائية•

يةتقييم اثر التغيرات المناخية على المحاصيل الزراع•
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time

Aquacropالمخطط الحسابي للنموذج الرياضي •
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Instead of Leaf Area Index (LAI)

AquaCrop uses green canopy cover (CC)

CC = 
soil surface covered by the green canopy

unit ground surface area

ranges from 0 (bare soil) to 1 (full canopy cover)

0 %            100 %

unit ground 

surface

soil surface 

covered by 

green canopy
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assess CC from picture 

(software)

90 
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Green Canopy Cover (CC)
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Canopeo software 
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Canopy development (non-limiting conditions)

crop characteristic 

(input)

maximum canopy

senescence

logistic type equation
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3. Calculation scheme of AquaCrop
 Crop development

 Crop transpiration
CC

CC

Transpiration 
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Transpiration =  KcTr x   ETo

no water stress

reference evapotranspiration

crop coefficient

weather conditions

characteristics of 

the transpiring crop

evaporative power of 

the atmosphere

proportional to 

green canopy cover

CCCrop  

type



15

Trx= KcTr,x CC  ETO
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Trx= KcTr,x CC  ETO



18

irrigation (I)
rainfall (P)

capillary

rise deep

percolation

s
to

re
d

 s
o

il
 w

a
te

r 
(m

m
)

field capacity

threshold

wilting point

evapo-

transpiration

(ET)

(CR)

(DP)
0.0

Tr  =  KcTr ETo

Root development

Zr

time

time

soil water 

balance

leaf expansion

canopy 

senescence

root zone 
expansion

CC

CC

Canopy Cover1
Canopy 

development



19

irrigation (I)
rainfall (P)

capillary

rise deep

percolation

s
to

re
d

 s
o

il
 w

a
te

r 
(m

m
)

field capacity

threshold

wilting point

evapo-

transpiration

(ET)

(CR)

(DP)
0.0

Water stress

(upper) thresholds

FC

PWP

leaf expansion

stomatal closure

canopy senescence



20

irrigation (I)
rainfall (P)

capillary

rise deep

percolation

s
to

re
d

 s
o

il
 w

a
te

r 
(m

m
)

field capacity

threshold

wilting point

evapo-

transpiration

(ET)

(CR)

(DP)
0.0

Root development

Zr

time

soil water 

balance

leaf expansion

canopy 

senescence

root zone 
expansion

stomatal 

closure

Tr  =  Ks KcTr ETo

time

CC

CC

Transpiration

2

Canopy Cover1
Canopy 

development



21

There exists a stable & conservative nature
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Σ(Tr) : cumulative crop transpiration 
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WP* for maize

Data from ICASA, IAEA & UniMelb
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4. Calculation scheme of AquaCrop
 Crop development

 Crop transpiration

 Biomass production

 Yield formation

CC

WP*
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Biomass

B = total above-ground biomass

stem, leaves, flowers, grains, …

Harvest Index (HI) =

fraction of B that is the 

harvestable product

Y

Crop yield

Biomass3

4
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YHI

Harvest Index

(biomass)

(yield)

Y =  HI   x  B

B



Required data

• Climate data:

– Precipitation 

– Temperature

– ET

– Concentration of CO2

•



المطلوبهالبيانات 

:المناخيهالبيانات •

المطريهالهطولات –

العظمىالحرارهدرجات –

الصغرىالحرارهدرجات –

CO2تركيز –



بيانات المحصول

• :
– Planting date; الزراعهتاريخ 

– Plant density; الزراعهكثافة 

– Maximum canopy cover 
(CCx);الغطاء النباتي الاعظمي

– الفينولوجيهالمراحل 

– Time to crop emergence, 
flowering, start of canopy 
senescence and to maturity 
(length of crop cycle);

– عمق الجذور الاعظمي



التربهبيانات 

:  هللتربالفيزيائيهالخواص –

، هالترب، قوام الحقليهالسعه 

الناقليهرطوبة الاشباع ، 

المشبعة الهيدروليكيه

ان وجدتالكتيمهالطبقهعمق –



بيانات عن ادارة الحقل

• Parameters describing 
field management 
practices:

– Cover and type of soil 
mulches; 

– Height of soil bunds;

– Surface runoff: ON/OFF
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Field management

 Field surface practices



 Weed management

35

Field management

 Field surface practices

 Level of soil fertility

 Mulches

Automatic adjustment of crop development

competition for light, 

water and nutrients



بيانات عن الري

طريقة الري–

مقنن الري–

الرياتمواعيد اضافة –

.ملوحة مياه الري–
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 Irrigation schedule
• when

• how much

• water quality

Irrigation management

 Irrigation method

 Generate irrigation schedule
• when = time criterion

• how much = depth criterion



الابتدائيهالشروط 

هالابتدائيالرطوبة –

مختلفهعند اعماق 

عند التربهملوحه–

مختلفهاعماق 



– Parameters 
describing initial 
conditions at start 
of simulation 
period:

– Initial soil water 
content and soil 
salinity at various 
depths in the soil 
profile
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Groundwater

characteristics

 Depth of the groundwater table

 Water quality (salinity) 
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