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Context

Irrigable Land (Equipped) and Irrigated Land

Most of the planet's land is used by humans

28% is unused

72% of the world’s land is used

Land Use|Used Agricultural Land| Irrigable Land (equipped) Irrigated Land
Agricultural Region (ha) (ha) (%) (ha) (%)
Entre Douro e Minho 211 154 94 829 45% 81858 [ 39%
e 05 Montes 137 873 scece | 11% | 39852 | 9% el
Beira Litoral 125 436 61116 49% 51314 41% 3 mm/day
Beira Interior 337 031 49 580 15% 35649 | 11%
Ribatejo e Oeste 391 006 112 539 29% 101 208 26%
Alentejo 1 956 508 155 123 8% 138 231 7% »«
Algarve 88 297 16 274 18% 16170 | 18%
Mainland Portugal 3 542 305 536127 | 15% | 464283 | 13% | "% ' 7 mmiday

38% of total area

s 400 mm

=
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Irrigated Land by Major Crop Group and Irrigation System

Irrigation System Gravity Sprinkler & Drip Total
Major crop groups ha % ha % ha
Permanent Crops 12 245 9 123 254 91 135499
Temporary Crops 99 993 36 177 131 64 277 124 «
Grazing Land 34 443 66 17 561 34 52 004
Total 146 681 32 317 946 68 464 627

Water Delivery = bl

Water Users Associations .
& Public Irrieation C . Private Schemes
ublic Irrigation Companies Total
ha % ha %
135 300 25 400 827 75 536 127
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Irrigation Land by Agricultural Region and Irrigation System

Irrigation System Surface Sprinkler & Drip Total
Agricultural Region ha % ha % ha

Entre Douro e Minho 46 809 ;7 35 268 43 82078
Tras-os-Montes 27942 70 11930 30 39 871
Beira Litoral 25454 50 25908 50 51361
Beira Interior 11 084 31 24 575 69 35 660
Ribatejo e Oeste 19120 19 82120 81 101 240
Alentejo 14 653 11 123 595 89 138 247
Algarve 1618 10 14 552 90 16 171

Mainland Portugal 146 681 32 317 946 68 464 627
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I
Irrigated crops

Crop Types Area (ha) %
Irrigation Indicators Wheat 5770 1,2%
Indicators| Avg Irrigated land | Unit Consumption Corn 81190 17,5%
1 o,
Agricultural Region (ha/farm) (m*/ha) Rice (Paddy) 29250 6,3%
. Fodder crops 87 807 18,9%
Entre Douro e Minho 1,9 6 662 —
Grazing land 51 661 11,1%
Tras-os-Montes 1,8 6331 Potato 11 834 2 5%
Beira Litoral 1,4 8 253 Sunflower 4093 0,9%
: . Tomato for indust 17 943 3,9%
Beira Interior 2,3 7929 omate for industry °
Other extensive vegetables 10 025 2,2%
Lisboa e Vale do Tejo 7,3 7787
Vegetables (intensive) 14 654 3,2%
Alentejo 18,5 6937 Citrus 15 048 3,2%
Algarve 2,6 9973 Other Fresh Fruits (Orchards) 23 683 5,1%
. Olive Tree 65 887 14,2%
Mainland Portugal 3,2 7 349 ’
Vineyard 25181 5,4%
Other Crops 20 706 4,5%
Total 464 731 100,0%
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A. Water balance where crop water requirements (ETa) is If used separated:

im imple model : :
estimated by simple models The water balance (A) informs first how much to

irrigate (irrigation depths) and, secondly, when to
irrigate, mainly based on parameters of the

system (mainly FC, PWP, allowable depletion p).
List of uncertainties, Ferreira 2017 (Horticulturae)

(short term stress)

used for irrigation scheduling (by direct measurements):
« Soil water content
» Soil water potential
» Leaf water potential ™

: e
« Stem water potential
« Stem diameter derived variables
« Relative transpiration (Ks, e.g. with sap flow tech.)
« Leaf temperature (e.g. IR by remote sensing, portable cameras)

inform when to
irrigate,
and possibly also how much to irrigate based on

None of these possibilities (A or B) is fully satisfactory by itself.
Instead of being seen as “alternatives” a combination of these two approaches is a relatively common solution,
namely in services provided to farms:

A. modelling of ETa = input in the water balance equation, in order to get the change in soil water (=output), thus
soil water status (water content in m3/m3 or soil water depletion, in mm).
B. water stress indicators for plant/crop or soil water status (e.g. soil water content, m3/m3).
These two outputs can be used for control and adjustments, or to get new information (as in example 1):
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Example 1:
Knowing the water stored in soil for day i (WS; mm) and:
. Precipitation P, measured
. Irrigation depth /, measured
. Actual ET ET,, estimated
. Drainage estimaded, when applicable
Itis possible to get the water stored the next day WS,
using:

WSi+1 =WS,:+ P+I1—D— ETG_

The volumetric soil water content (8) for the next day i+1,
IS:

Qmod i+1 WS1+1/ Z average

Comparing these estimatedvalues 6,,,;,.;
with those measured 6,5 ;14
the parameters of ET,estimation can be adjusted.

K P

Variables and parameters to obtain:

900
0,408A(R, — Q) +YF 73 uz(es — ea)

ET, =
g A+ y(1 +0,34u,)

TAW —SWD
TAW x (1—p)

SWD - QV,FC X7 — ZETG,

ET, = ETy X K. X K K, =

TAW= (QV,FC - ijwp) X 7Z

Oy wp=Da X0, ,p Ovrc=Da X0, ;¢

Assume p =0,3
e.g. from table 22 FAO 56 (lack of specific studies):

Parameters obtained experimentally
Da, 0mwp ,Omrc

Parameter obtained by comparison between
modelled and measured values of 6:

Which are these parameters? Ke

= f (LAI)
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Another example would concern a deep rooted woody crop, considered very resilient to water stress: Olea europea.
Results published (3 years of fluxes measurements) show that:

1. drip irrigated olive trees under DI can use more water than the total irrigation volume, even being young
http://dx.doi.org/10.1016/j.agwat.2017.05.011

2. there is important exploitation of deep soil layers (irrigated and rainfed), suggesting that measurements in upper
soil layers are only indicative (limitations of soil measurements used alone);
https://doi.org/10.17660/ActaHortic.2018.1199.9
https://doi.org/10.1007/s11104-018-3585-x

3. usual modelling approaches alone can severely falil, in case of the generally applied deficit irrigation
(evapotranspiration reduced by stress).

https://doi.org/10.3390/horticulturae3020038 2 T ot pLi0pS:
—> 107 T 0.4; 0.2;
0.05
0,8 -
With these olive trees, both ETa modelled (Ks) and soil measurements 2 06| TAW1 t0 5:
would fail for irrigation scheduling purposes in DI. ' o oen
Predawn leaf water potential and . 350 mm |
selected stem diameter derived variable were useful. 2
More difficult to extract model parameters without ET measurements. O or ae s 1o
Possible? SWD/ TAW
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