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WaPOR database
e https://wapor.apps.fao.org

The WaPOR data portal, developed by the Food and =
Agricultural Organisation of the United Nations
(FAQO) is a tool that uses satellite data to monitor

agricultural land- and water productivity throughout
Africa and the Near East.



http://www.fao.org/home/en/

WaPOR database
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WaPOR database
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Evaporation (Dekadal)

WaPOR database

Net Primary Production

The Evaporation (E) data
component  (dekadal, in
mm/day) is the actual
evaporation of the saoil
surface.

Total Biomass Production (Annual)

The annual Total Biomass
Production expresses the
total amount of dry matter
produced over the year.

Precipitation data is delivered
on a daily basis. The source of
this dataset is CHIRPS
(Climate  Hazards  Group
InfraRed Precipitation with
Station) quasi-global rainfall
dataset, starting from 1981
up Lo near present.

Interception (Dekadal)

The Interception (I) data
component  (dekadal, in
mm/day) represents the
evaporation of intercepted
rainfall from the vegeration
canopy.

Land Cover Classification

This land cover dataset at
continental scale is based on
the Copernicus Global Land
cover map.

Reference EvapoTranspiration (Monthly)

Reference EvapoTranspiration
(RET) is defined as the
evapotranspiration from a
hypothetical reference crop
and it simulates the
behaviour of a well-watered
grass surface.

Met Primary Production (NPP)
is a fundamental
characteristic of an
ecosystem, expressing the
conversion of carbon dioxide
into  biomass driven by
photosynthesis.

Reference EvapoTranspiration (Annual)

~}‘

%

Reference EvapoTranspiration
(RET) is defined as the
evapotranspiration from a
hypothetical reference crop
and it simulates the
behaviour of a well-watered
grass surface.

Precipitation (Monthly)

.

Precipitation data is delivered
on a daily basis. The source of
this dataset is CHIRPS
(Climate  Hazards  Group
InfraRed Precipitation with
Station) quasi-global rainfall
dataset, starting from 1981
up to near present.
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Calculation of Actual EvapoTranspiration

m Actual EvapoTranspiration, is derived using the
Penman-Monteith equation, The following data is
used to calculate ET: daily incoming solar radiation
and weather data (temperature, humidity, wind
speed).

m The calculation of the ETIa is based on the ETLook
model described in Bastiaanssen et al. (2012



Calculation of Actual EvapoTranspiration

m ETLook model uses moderate resolution visible and
near Infrared data from the MODIS sensor for
determining surface albedo and vegetation cover.
Routine meteorological measurements (wind speed,
alr temperature and relative humidity) at a number of
stations within the area are used to infer the current
meteorological conditions



Example

m Determine actual

evapotranspiration

in Kafr El Sheikh at e

Nile Delta —Egypt
mLat: 31.32/5
m Lon : 30.9224
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1: Click the Layers tool and select from Level | (250 m) data the layer Actual
EvapoTransp i |
Change Laye R )
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2 - Use the locate tool to navigate to the Kafr El Sheikh area enter POINT OF
INTREST: at Kafr Esahikh lat : 31.3275, lon: 30.9224)

® Actual EvapoTranspiration and Interception (DekadalX

Q, locate
Dekad 2019-08 from 21 to 31
val 6
SEARCH Mypc o Ue
Unit mm
You can search by country, city, street, pl. | a¢ Lon 31.3275. 30.9224

interest or geographical coordinates (1at

Save location

31.3275,30.9224

3 : e ..‘ Q :-:.:'- .'..A; ‘J s . ; - -2 ._' P > 2
ANALYSIS :

s 8

LAYERS CATALOG t.:




L New Analysis x

SELECT OPERATION OPERATION DESCRIPTION

Retrieve time-series on

Point Time Series selected point.

PLACE TIME PERIOD

FROM SAVED TIME SERIES

01/01/2019 Select a saved time sel

TO
31/12/2019 Save in MyWaPOR

Run Operation




H - .

File Home Insert Page Layout Foermulas Data Review View Help Q

i LW Actual EvapoTran

2/28/2019 4.2

Actual Evapo

3/10/2019 4.1

3/20/2019 4.2

8 3/31/2019 4

4/10/2019 4

4/20/2019 1.7

6 4/30/2019 4.4

5/10/2019 2.5
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6/20/2019 5.5

2 6/30/2019 5.8
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Estimating Annual Actual EvapoTranspiration

1. Choose layer: Actual Evapo Transpiration (Annual) as before.
2. Choose Point of interest ( Kafr Eshakh: 31.3275, 30.9224).

@ Actual EvapoTranspiration and Interception (AnnualX

Year 2019

Value 1,347

Unit mm

Lat, Lon 31.3275, 30.9224

Save location Point Time Series




L New Analysis X

SELECT OPERATION OPERATION DESCRIPTION

Retrieve time-series on

Point Time Series ¥ | selected point.
PLACE TIME PERIOD
EROM SAVED TIME SERIES
01/01/2010 Select a saved time sel =

o
31/12/2019 Save in MyWaPOR

Run Operation




L Actual EvapoTranspiration and Interception (Annual)

Actual EvapoTranspiration and Interception (Annual) =

From 01/01/2010 To 31/12/2019
1450

1400

1350

Values

1300

1250
2010 2011 2012 20013 20014 2015 2016 2017 2018 2019



Estimating Dekadal Reference EvapoTranspiration

1. Choose layer: Reference Evapo Transpiration (Dekadal) as before.
2. Choose Point of interest ( Kafr Eshakh: 31.3275, 30.9224).
3. Hit poit time series.

—_—

® Reference EvapoTranspiration (Dekadal)

Dekad 2019-08 from 21 to 31
Value 7.2

Unit mm

Lat, Lon 31.3275, 30.9224

Save |location Point Time Series




L New Analysis X

SELECT OPERATION OPERATION DESCRIPTION

Retrieve time-series on

Point Time Series selected point.

PLACE TIME PERIOD

=== SAVED TIME SERIES

01/01/2019 Select a saved time sel =

I0

31/12/2019 Save in MyWaPOR




L« Reference EvapoTranspiration (Dekadal) X

Reference EvapoTranspiration (Dekadal) —
From 01/01/2019 To 31/12/2019 Download CSV '
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Estimating annual Reference EvapoTranspiration

1. Choose layer: Reference Evapo Transpiration (Annual) as before.
2. Choose Point of interest ( Kafr Eshakh: 31.3275, 30.9224).
3. Hit point time series.

=

1 @ Reference EvapoTranspiration (Annual)

Year 2019
Value 2,043

Unit mim

Lat, Lon 31.3275, 30.9224

Save location Point Time Series




L New Analysis x

SELECT OPERATION OPERATION DESCRIPTION

Retrieve time-series on

Point Time Series selected point.

PLACE TIME PERIOD

—FRON SAVED TIME SERIES

01/01/2010 Select a saved time sel =

T
31/12/2019 Save in MyWaPOR




L« Reference EvapoTranspiration (Annual)

Reference EvapoTranspiration (Annual)

From 01/01/2010 To 31/12/2019
2100

2050
2000

1950

Values

1900

1850

1800
2010 2011 2012 2013 2014 2015 2016 2017 2018



Analysis of Actual Evapo Transpiration (Dekadal) for Water body
e.g. Nile River

1. Choose layer: Actual Evapo Transpiration (Dekadal) as before.
2. Choose Point of interest ( Any location of within Nile).
3. Hit point time series.

0 TSR 2

| ® Actual EvapoTranspiration and Interception (DekadalX

Dekad 2020-10 from 01 to 10 - E
Value 4.1
Unit mm

Lat, Lon 30.0885, 31.2304

Save location Point Time Series

Lo TR




L New Analysis X

SELECT OPERATION OPERATION DESCRIPTION

Retrieve time-series on

Point Time Series selected point.

PLACE TIME PERIOD

=== SAVED TIME SERIES

01/01/2019 Select a saved time sel =

I0

31/12/2019 Save in MyWaPOR




L Actual EvapoTranspiration and Interception (Dekadal)

Actual EvapoTranspiration and Interception (Dekadal) =

From 01/01/2019 To 31/12/2019
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Estimating actual EvapoTranspiration using crop
coefficient and Reference EvapoTranspiration



Estimating actual EvapoTranspiration
using crop coefficient and Reference
| EvapoTranspiration




crop coefficient

Kc = ETc/ETo
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Crop growth stages

time (days]

+— Initial— «crop development— +— mid season —«+late season-»



Initial stage

m The initial stage runs from planting date to approximately
10% ground cover. The length of the initial period is highly
dependent on the crop, the crop variety, the planting date
and the climate.

m During the initial period, the leaf area is small, and
evapotranspiration is predominately in the form of soil
evaporation. Therefore, the Kc during the initial period (Kc
ini) is large when the soil is wet from irrigation and rainfall
and is low when the soil surface is dry



Crop development stage

+

m The crop development stage runs
from 10% ground cover to effective
full cover. Effective full cover for many
crops occurs at the initiation of
flowering.



Mid-season stage

m The mid-season stage runs from effective full cover to

the

start of maturity.

m The start of maturity is often indicated by the beginning

of t
dro
Cro

ne ageing, yellowing or senescence of leaves, leaf
D, or the browning of fruit to the degree that the

n evapotranspiration is reduced relative to the

reference ETo.



Late season stage

m The late season stage runs from the start of
maturity to harvest or full senescence.



Lengths of crop development stages

TABLE 11
Lengths of crop development stages® for various planting periods and climatic regions (days)

it. . i Total Plant Date Region

a. Small Vegetables

Cauliflower
Celery

Crucifers
February
Oct/Nowv
Lettuce
Nowv/Jan

Arid Region; Calif.

Mediterranean
October Arid Region
March Calif., USA

Calif. Desert, USA
Mediterranean
Arid Region




Lengths of crop development stages

TABLE 11

Lengths of crop development stages® for various planting periods and climatic regions (days)

Crop

Init.
(L)

Dev.
(Lgey!

Mid
(Linad!

Late
"—Iatell

Total

Plant Date

Region

a. Small Vegetables

Broccoli

35

45

40

Sept

Calif. Desert, USA

Cabbage

40

60

00

Sept

Calif. Desert, USA

Carrots

20
30
30

50/30
60
90

Oct/Jan
Feb/Mar
Oct

Arid climate
Mediterranean
Calif. Desert, USA

Cauliflower

35

40

Sept

Calif. Desert, USA

Celery

25
25
30

95
45
105

Oct
April
Jan

(Semi)Arid
Mediterranean
(Semi)Arid

Crucifers |

20
25
30

20
25
90

April
February
Oct/Nov

Mediterranean
Mediterranean
Mediterranean

Lettuce

20
30
25
35

15
25
30
45

April
MNov/Jan
Oct/Nov
Feb

Mediterranean
Mediterranean
Arid Region

Mediterranean

Onion (dry)

15
20

70
110

April
Oct; Jan.

Mediterranean
Arid Region; Calif.

Onion (green)

25
20
30

10
20
95

April/May
October
March

Mediterranean
Arid Region
Calif., USA

Onion (seed)

20

165

Sept

Calif. Desert, USA

Spinach

20
20

15/25

[ 40

Apr; Sep/Oct

Movember

Mediterranean

| Arid Region




TABLE 11

Lengths of crop development stages

Lengths of crop development stages® for various planting periods and climatic regions (days)

Crop

Init.
(L)

Dev.
(Lgey!

Mid
(Linad!

Late
"—Iatell

Total

Plant Date

Region

a. Small Vegetables

Broccoli

35

45

40

Sept

Calif. Desert, USA

Cabbage

40

60

00

Sept

Calif. Desert, USA

Carrots

20
30
30

50/30
60
90

Oct/Jan
Feb/Mar
Oct

Arid climate
Mediterranean
Calif. Desert, USA

Cauliflower

35

40

Sept

Calif. Desert, USA

Celery

25
25
30

95
45
105

Oct
April
Jan

(Semi)Arid
Mediterranean
(Semi)Arid

Crucifers |

20
25
30

20
25
90

April
February
Oct/Nov

Mediterranean
Mediterranean
Mediterranean

Lettuce

20
30
25
35

15
25
30
45

April
MNov/Jan
Oct/Nov
Feb

Mediterranean
Mediterranean
Arid Region

Mediterranean

Onion (dry)

15
20

70
110

April
Oct; Jan.

Mediterranean
Arid Region; Calif.

Onion (green)

25
20
30

10
20
95

April/May
October
March

Mediterranean
Arid Region
Calif., USA

Onion (seed)

20

165

Sept

Calif. Desert, USA

Spinach

20
20

15/25

[ 40

Apr; Sep/Oct

Movember

Mediterranean

| Arid Region




Lengths of crop development stages

TABLE 11

Lengths of crop development stages® for various planting periods and climatic regions (days)

Crop

Init.
(Ljji)

Dev.
(Lgey!

Mid
(Limid!

Late
iLIate"'

Total

Plant Date

Region

a. Small Vegetables

Broccoli

35

45

40

Sept

Calif. Desert, USA

Cabbage

40

60

50

Sept

Calif. Desert, USA

Carrots

20
30
30

30
40
50

50/30
60
90

Oct/Jan
Feb/Mar
Oct

Arid climate
Mediterranean
Calif. Desert, USA

Cauliflower

35

50

40

Sept

Calif. Desert, USA

Celery

25
25
30

40
40
bb

95
45
105

Oct
April
Jan

(Semi)Arid
Mediterranean
(Semi)Arid

Crucifers |

20
25
30

30
3b
3b

20
25
90

April
February
Oct/Nov

Mediterranean
Mediterranean
Mediterranean

Lettuce

20
30
25
35

30
40
3b
50

15
25
30
45

April
Nov/Jan
Oct/Nov
Feb

Mediterranean
Mediterranean
Arid Region

Mediterranean

Onion (dry)

15
20

25
35

70
110

April
Oct; Jan.

Mediterranean
Arid Region; Calif.

Onion (green)

25
20
30

30
45
55

10
20
55

70
95
180

April/May
October
March

Mediterranean
Arid Region
Calif., USA

Onion (seed)

20

45

165

275

Sept

Calif. Desert, USA

Spinach

20
20

20
30

15/25

40

60/70
100

Apr; Sep/Oct
| November

Mediterranean
Arid Region




Lengths of

a

Potato

SOMmOwm

%)

no

e

mo oW,

1T,

e. Legumes {LP(fun?.rnosaf']l

Beans (green)

Beans (dry)

[

Faba bean,
broad bean
- dry
- green

Green gram,
cowpeas

[{s]
oo

crop development stages

March
June
Sept

April

May
Nowvember
Nowvember

Mar/Apr
Now
Nowv

Mediterranean
Calif., USA

Mediterranean
Medite

c 1)Arid Climate
Continental Climate
Europe

Idaho, USA

Calif. Desert, USA
Mediterranean
Tropical regions

Calif., USA

Calif., USA

Calif. Desert, USA
ldaho, USA
Mediterranean
Mediterranean
Arid Regions

Calif., Mediterranean
Calif., Egypt, Lebanon
Continental Climates
Pakistan, Calif.

Idaho, USA

Europe

Mediterranean

Europe

Europe



Lengths of crop development stages

Artichoke 40 4 25 Apr [15% yr) | California

Asparagus {

g. Fibre Crops
Cotton

(cut in May)

Mar-May Egypt: Pakistan; C
Mlar Calif. Dezert, U_. !
--=|:-t Yemen

60
60
55

(SemilArnd Climates

Indonesia

Califarnia, USA
Mar High Latitudes
CetiNaw Arid Region

Barley/Qats/ - 2 K 20 Hovembe Central India
Wheat 20 35 March/&pr | 35-45 2L
! Ju W East Africa
fpr
Maow
] Calif. Desart, US

Wintar Wheat . - i lecembe Calif., USA

Mediterranean



Lengths of crop development stages

L. Vegetables - Solanum Family (Sofanaceas)/

Egg plant 3 40 40 2 130014 | Qctober And Region
3 45 40 25 Z May/June Meaditerranzan

o T |
fed Pl

|
alen o
n

(L]
i

/ ApnliJune Europe and Medit.
Dectober Arnd Region

[y |
[
[

[

Tomato

£n

January And Region

e O i O e O e I % 3 |
[y Iy |

ApriMay

£ En

Jan
Oet/Now

Aprl/May

5
0

£ad £ £a3 a3 P3| a3 B

i

c. Vegetables - Cucumber Family (Cucurbitaceas)

Cantaloupes 3 45
1« a0

Cucumber

o T

£ fud —=
[y I
]

e |

5 LN

ol | —=

(G R (R PR S
3 fMEn S| en o
WH I:-
Pod Pod | Pd —=
[ g
[ O e ) O O
[ I O |

[
£n

June/Aug

Mowv: Feb

.

(%]
3

Pumpkin,
Winter sguash Europe
Apr; Dec. Medit_; And Reg.

May/June Meadit.; Europe

Squash,
Zucchim




Lengths of crop development stages

Table 11 oontine

comtinued. .



Lengths of crop development stages

Table 11 continued

Crop Inlt Dew. Mid Late Total Plant Date Region
IL (L l:L
m 2

Olives March "'Iedltwrrﬂnean

Pistachios 60 mm

Walnuts mmm 'tuh US

Wetlands 10 30 20 140 May Utah, USA; killing frost
[Cattails, 8l 50 31 361 November Florida, USA

Bulrush)

Wetlands (short |18 G0 3t 265 Movember frost-free climate




crop coefficients, Kc

Maximum
Crop Height
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crop coefficients, Kc

. Vegetables - Cucumber Family [(Cucurbitaceae)




crop coefficients, Kc

Maximum
Crop Heaight
(h)

1. Perennial Vegetables (with winter dormancy and
mitially bare or mulched soil)




crop coefficients, Kc

h. Ol Crops
Castorbean (Ricmnus)

Ra -EE.E-E--:L Canola

.l';-n.

_ml_

""|r"c—-r W '1-=a't - with frozen soils

-
—
7
=5
7
il
..I
. a
,.I
M

5
5
5-C
5-C
-0

"'I‘|:'1 non-frozen soils

1 IIE" 1.10

1.20




crop coefficients, Kc

k. Sugar Cane

. Tropical Fruits and Trees

Date Palms mm_
m_

— Tabkle or Raisin

- Wine




Crop coefficient for the initial
stage (Kc ini)

FIGURE 29

Average K. j,; as related to the level of ET, and the interval between irrigations and/or
significant rain during the initial growth stage for all soil types when wetting events are light to
medium (3-10 mm per event)

f amall infiltration depths

ET, mm/iday

émoderatc—:é high very high




FIGURE 30
Average K¢ jpj as related to the level of ET, and the interval between irrigations greater than or
equal to 40 mm per wetting event, during the initial growth stage for a) coarse textured soils: b)

medium and fine textured soils

10

low gmoderateg high ‘ ery high

ET, mm/day
émoderateg high very high




FIGURE 34
Crop coefficient curve

elopment season

time of season (days)




Adjustment of kc value

For specific adjustment in climates where RH,,,;,, differs from 45% or where uy 1s larger or
smaller than 2.0 m/s, the K ;4 values from Table 12 are adjusted as:

, - _. .- LR \03
K¢ mid = Kc mid (Tab) * [U-U‘il (up —2) —0.004(RH pyjp, —45 J][

-
.

a > , _— - T v s taliaem £ atbla 17
where K. mid (Tab) ¥ alue for K, 1,;4 taken from Table 12,
u) mean value for daily wind speed at 2 m height over grass during the mid-
season growth stage [m s-1], for I ms-1 < uy <6m s,
RHnin mean value for daily minimum relative humidity during the mid-season
growth stage [%], for 20% < RHp,;,, < 80%,
h mean plant height during the mid-season stage [m] for 0.1 m <h < 10 m.




Adjustment of kc value

m Kc.4 adjusted as following

0.3

- N ‘
. i o e A h}y
K¢ end K¢ end (Tab) [D-'LM (up —2) —0.004(RH i 4:"_.-'] T., J




Example

_'_

m Determine crop water requirement
for wheat at Sudan Marawi —Area

m Irrigation method : center pivot
m Irrigation interval : 1day

RHMin =15%
J2=4.5 m/s
N=1m




® Land Cover Classification b 4

~ Year 2019
; Value 60 - Bare / sparse vegetation @
~ Unit class

Lat, Lon 17.924, 31.6825

'i Save location Point Time Series



® Actual EvapoTranspiration and Interception (DekadalX
:

Dekad 2020-09 from 21 to 30
Value 1.6

Unit mm

Lat, Lon 17.924, 31.6825

) Save location Point Time Series




L New Analysis X

SELECT OPERATION OPERATION DESCRIPTION

Retrieve time-series on

Point Time Series selected point.

PLACE TIME PERIOD

FROM SAVED TIME SERIES

01/01/2019 Select a saved time se| =

TO
31/12/2019 Save in MyWaPOR



sudan

Ll Actual EvapoTranspiration and Interception (Dekadal)

Actual EvapoTranspiration and Interception (Dekadal) =

From 01,/01/2019 To 31/12/2019
1.5

Values

0.5

o 5-0-0-9-9
PO I R N R R B C I S R PRSI
LW o oy oy oy oy oy oy oy oy oy oy oy oy oy oy Oy




Ll Reference EvapoTranspiration (Dekadal)

Reference EvapoTranspiration (Dekadal)

From 01/01/2019 To 31/12/2019

14
12
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i
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o
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Crop Init. Dew. Mlicd Late Total Plant Date Region
(Lini) (Lgev! (Limniia! (Ljate!)
. Perennial Vegetables (with winter dormancy and initially bare or mulched soil)

Artichoke 20 A0 250 20 360 Apr (1 st W) California
20 25 250 20 325 M ay |12r"':| (cut 1IN Mavy)

v
Asparagus 50 30 100 50 230 Feb WWarm Winter
Q0 230 200 45 365 Feb Mediterranean

g. Fibre Crops

Cotton 30 SO a0 55 195 Mar-May Egvpt; Pakistan; Calf.
a5 90 45 45 225 Par Calif. Desert, USA
30 S50 G0 55 195 Sept emen

30 50 55 45 180 April Texas

Flax 25 35 50 A0 150 April Europe

30 0 100 50 220 DO ctober Arizona

h. Qil Crops

Castor beans 25 40 G5h 50 180 March (SemilArid Climates
20 A0 50 25 135 MNow. Indonesia
Safflower 35 45 25 125 Al California, USA

35 30 145 Mar High Latitudes

55 G0 40 190 Oct/Now Arid Region
Sesame 30 40 20 100 June China

Sunflower 35 45 25 130 April/MMay Medit.; California

i. Cereals / \ / \
= Yosats 25 50 30 120 MNowvember entral India
@ =5 50 1o ™ L o

30 65 0 150 Jualyy East Africa
30 40 20 130 Apr
GO G0 10 200 MNow
50 50 20 160 Dec Calif. Desert, LSS
YWinter Wheat 602 FO 320 180 December Calif., USA

140 40 30 240 Movember Mediterranean

75 75 25 335 October Ildaho, USA

Grains (small) 30 S50 A0 150 Aprial Mediterransan

35 G5 40 1685 O ct/MNow FPakistan; Arid Reg.
Maize (grain) 50 GO sy 180 April East Africa (alt.)

3 5 20 140 Dec/Jan Arid Chmate

35 20 320 125 June Migeria (hurmad)

35 40 30 125 October India (dry, cool)

40 50 30 150 Agpril Spain (spr, sum.}; Calif.
40 50 50 170 April Idaho, USA

Maize (sweet) 20 30 10 80 March Philippines

25 25 10 20 May/ June Mediterranean

30 10 Q0 Oct/Dec Arid Chmate

30 30 103 110 Al Idaho, USA

A0 FO 10 140 Jan Calif. Desert, USA
Millet 25 <0 25 105 June Fakistan

30 35 140 Agpril Central USA




! small infiltration depths

ET, mm/day

Emmderatei high very high



Crop

C ini

Kc mid

Kc end

Maximum
Crop Height
(h)

(m)

h. Oil Crops

0.35

1.15

0.35

Castorbean (Ricinus)

1.15

0.99

0.3

C
Rapeseed, Canola 1.0-1.15Y {0.35 0.6
L
Safflower 1.0-1.157 [0.25 0.8
Sesame 1.10 0.25 1.0
C
Sunflower 1.0-1.157 [0.35 2.0
I. Cereals 0.3 1.15 0.4
Barley 1.15 0.25 1
( S S continued...
. 6 The first Ke eng 15 for harvested fresh. The second value is for harvested dry.
L 7 The Ko for asparagus usually remains at K, j,; during harvest of the spears, due to sparse ground
cover. The K 1 value is for following regrowth of plant vegetation following termination of harvest
\ ¢ mid
of spears.
8 Kz for sisal depends on the planting density and water management (e.g., intentional moisture stress).
P 9  The lower values are for rainfed crops having less dense plant populations.
10 The higher value is for hand-harvested crops.
| 1T The first Ko eng value is for harvest at high grain moisture. The second K, o4 value is for harvest
after complete field drying of the grain {to about 18% moisture, wet mass basis).
[ 12 | harvested fresh for human consumption. Use K, .4 for field maize if the sweet maize is allowed to
¢ mature and dry in the field.
L
Rice 1.05 1.20 0.90-0.60 1



+

Kcini = 0.85

Kcmid(tab) = 1.15

Kcend(tab) = 0.4



Adjustment of kc value

. .03

(h )~
- A e A e gk
Kemid = Bemid (Tab) T [r'-*' 04(uy —2) —0.004(RH i, —45 1] 2 ‘

0.3
Kc . =1.15+[o.04(4.5—2)—0.004(15—45)(3 =1.31




s~ 03
K cend — K ¢ end (Tab) + [r,__; 04(u 2 —=)—0LU 04(RH nun ‘1:’..-'] .

Voo

0.3
Kc,., =0.4+(0.04(4.5-2)—0.004(15— 45)(%) =0.56



Crop coefficient curve for wheat —
Sudan-Marawi

+




Crop water requirement for wheat —
Sudan-Marawi




Jordan valley

+

Latituade:

Longitude:

Description Style, Color e Alttude
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