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Analysis and forecast of crop water demand In
the irrigation districts of Lleida: estimation of ET
through Copernicus-based Inputs
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Climate Change:

Lower rainfall, but higher crop water demands
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= Many irrigated areas have low water use B Distribution/Transport N
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diverted for irrigation is actually used by crops. EE Irrigation Scheduling e
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Real-time systems capable to quantify
and to forecast crop’s water demands to
enhance the productivity and
sustainibility of irrigated agriculture




@ Find a balance between crop water demands and supplies

Crop water demands
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Water supplies
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Modelling Evapotranspiration (ET) IRTA

Two Source Energy Balance (TSEB) modelling scheme
* Introduced by Norman et al. (1995)

' System, soil, canopy budgets I
R, =H + AE+G
T, Ris = Hg + AE+ G
A Rn,c = Hc+ A'EC

| Two-source approximation
| Trap(6)* ™~ £c(8) Tc* + [1-c(6)] T

Temperature constraint
; HCr HSI Rn,c' Rn,s' G

uoIIN|OS BAI3RIBY|

.....................................

| PT, PM or LUE R. model

= i AE :
T Trip(0), fc | e '

SENSIBLE HEAT FLUX ' Residual
ME= R, —H=G - AE,

L

github.com/hectornieto/pyTSEB

Norman and Kustas, etal. (1995)



Modelling Evapotranspiration (ET)
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ET maps at 20 m resolution

www.esa-sen4et.org



Study site
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Irrigation Districts
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Information for each irrigation district

ID Total Area of Water allocation Irrigation system (%)

area (ha) irrigated (m°/ha) Drip Sprmkler  Flood
fields (ha)

AB 7881 6148 ~6000 22.3 76.1 1.6

C 1351 1346 ~7000 84.1 14.1 1.8

CAYC 29955 29635 ~8000 33.0 65.1 1.9

CP 12051 9223 ~10000 35.1 40.2 24.7

CU 64088 61494 ~9000 13.0 6.0 81.0

GS 8748 7365 ~1300 100 - -

SG 68328 25383 1500-6500 82.5 154 2.1

SS 7687 6448 ~2000 94.4 0.1 5.5




Since 2017 up to now ... IRTA’
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What are the differences in irrigation crop

water requirements among irrigation districts ?

GWD = (ETa — effective rainfall) / Efficiency irrigation system
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How much irrigation water needs each Irrigation District?
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Cumulative crop water demand by crop type
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What has happened in 2022
(severe drought) in comparison to
previous years (2017-2021) ?



5
Meteorological variables IRTA

Rainfall Air Temperature Reference ET,

13% less rainfall +1.5°C 6% more ET,




Actual crop Evapotranspiration (TSEB-PTg,,q;) IRTAq

Averaged cumulative ETa for: 2017-2021 Cumulative ETa for: 2022

7,5 " 15km
]

+8% more crop water demand!




Differences in Gross Irrigation water requirements

Avg. 2017-2021 vs. 2022
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14% more !



Differences in Gross Irrigation water requirements

Avg. 2017-2021 vs. 2022
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What are the projections of crop water demands until 2100 ?
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IRTA

Cumulative Potential crop evapotranspiration (ETpot)
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120°0’ ~80°0’

60°0" =

Canals d’Urgell
5% 81% 6% 13%
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Efficiency  0.55 0.75 0.90

How much water can be saved by

modernizing the irrigation systems ?




Currently
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Modernize 25% ?

B Flood 63%
|| Sprinkler 24%
| Drip 13%
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Modernize 25% ?

B Flood 63%

| Sprinkler 24%

[ | Drip 13%
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Modernize 50% ?

B Flood 42%

| Sprinkler 42%

[ | Drip 16%
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Modernize 50% ?

B Flood 42%
| Sprinkler 42%
[ | Drip 16%
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Modernize 75% ?

B Flood 20%
| Sprinkler 62%
[ | Drip 18%
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Modernize 75% ?

B Flood 20%
| Sprinkler 62%
[ ] Drip 18%
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Modernize 100% ?

B Flood 0%
|| Sprinkler 80%
[ | Drip 20%
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Modernize 100% ?

B Flood 0%
|| Sprinkler 80%
|| Drip 20%
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Thanks for your
attention!

E-mail: joaquim.bellvert@irta.cat



