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INTRODUCTION V)

« Estimation of irrigation requirements for planning comes
a long way.

« Started through direct measurement and extrapolation
« Relating evaporation to crop irrigation requirement:
— Class A pan
» Relating crop growth and development to weather data:
— Penman-Monteith

UFS
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INTRODUCTION V)

« Estimation or prediction of crop irrigation requirements are
faced with a problem of credibility:

— Green book — A-pan:
* As long as calibrated and correctly placed;
* Furthermore:
— Heat exchange between pan and soil
— Underground pans sensitive to environment
— Maintain edge can cause wind break
— Convective flows during night
— Penman-Monteith:
* Crop coefficients

(Du Plessis & Wittwer, 1991; Green, 1985; Tanner, 1987; Riou, 1985; Doorenbos & Pruitt, 1977)
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THEORETICAL BACKGROUND @

« Growing plants contain about 90% water by weight.
* Transpires much more.
— Maize plant contain 2I (2 kg) of water at maturity
« 100000 plants/ha = 200 t/ha
 Transpire 6000 t/ha during growing period.

« Water requirement need to be carefully planned and
managed to ensure sustainability

(Allen et al., 1998; Alois, 2007; DWA, 2004; Fairweather et al.,, undated)
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THEORETICAL BACKGROUND @

« FAOQO 56 crop coefficients based on semi-humid areas with warm summers
« Recent study found discrepancies between FAO 56 and crop coefficients.
— -20% for citrus in Morocco
— +20% for apples grown in cool, humid climate
« Crop coefficients used can vary significantly from actual observed data
— Lysimeter, eddy covariance, soil and water balance, plant physiological
— High air temperature and water deficit could lead to stomatal closure
» lower than expected crop coefficients
« Some crops well researched:

— Beans, cabbage, citrus, cotton, maize, onion, peas, peppers, potatoes, sugar
cane, sunflower, wheat

« Some crops less well researched:
— Berries, canola, gourds, granadillas, mangoes, papaws
* Need exists for continuous verification of crop coefficients

(Lazarra & Rana, 2012; Allen, 2008; Raes, et al., 2009)
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THEORETICAL BACKGROUND @

« Existing models do not have built-in routines for testing crop
coefficient correctness

« Shorter grass surface loses the similarity in aerodynamic
exchange found in taller plants — lucerne (alfalfa) could be
better

« Accepting default coefficients without considering influence
of climate, planting data, cultivar characteristics, agronomic
practices is wrong

« SAPWATS3 with 104 main crops and 2835 subgroups need to
continuously update crop characteristics / coefficients

* Routine to verify crop coefficients has been built into
SAPWAT3 version 2

(Smith, 1992; Raes, et al., 2009; Allen, et al., 1998; Smith, 1994; Van Heerden, et al., 2001; Doorenbos & Kassam,
1986; Van Heerden, et al., 2008)
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METHODOLOGY

* The approach to solving the problem for SAPWAT3
— Crop observed ETc = SAPWAT3 estimated ETc
— ETc is related to Kcb
— Therefore:
* If Crop observed ETc # SAPWAT3 estimated ETc
« SAPWAT3 crop coefficient need to be adjusted
* Adjustment within limits

Allen, et al., 1998
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METHODOLOGY V)

« ETc calculated with the soil water balance equation
« Calculate Kcb — basal crop coefficient
— Kcb = Kc - Ke

« Display results supported by statistical analyses
— SAPWAT3 ETc compared to observed ETc

— SAPWAT3 cumulative ETc compared to observed
cumulative ETc

— SAPWAT3 Kcb compared to observed Kcb

— SAPWAT3 Kcb curve compared to observed Kcb
data

UFS
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METHODOLOGY V)

« Three case studies:

— Lysimeter at Bainsvlei (salinity project: control)
* Wheat, planted mid June 2003
» Centre pivot on sandy loam
* Neutron probe about weekly

— Lysimeter at Bainsvlei (water table project: control)
* Wheat, planted mid June 1998
» Centre pivot on sandy loam
* Neutron probe about weekly

— Field observed data near Hertzogville, NW (scheduling service)
* Maize, planted End December 2008
» Centre pivot on sandy loam
« Decagon EC-20 probe, about daily
» Percolation-Runoff not measured
» “Good rain year”
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ETC DAILY: LYSIMETER 1

© Copyright reserved Kopiereg voo

Sapwat3
SAPWAT estimation accuracy
ETc daily - Date |Da1.r| 5_ET{:| M_ET{1 M_ET{:_{:urI 5_ET{:_{:un1 ~
oy 26/08/2003| 54| 17| 20 83 107
02/05/2003 ) &1 3.0 24 99 128
20 08/0%/2003 &7 38 32 118 145
16/08/2003 75 38 38 148 177
Bo Z2/08/2003 &1 4.0 57 182 201 2
%‘ 30/0%/2003 89 57 5.2 21 245 1
E 07HM02003 95 5.4 6.7 277 251
E 14102003 103 5.4 3.6 337 335
E 21102003 110 6.0 83 385 376
z 28102003 117 6.8 8.9 457 423
E | 04102003 174 5] 81 E20 a7 7
= 4 I
4k}
= 5_ = SAPWAT data; M_ = Measured data
% Regression equation: % =1 44 = 0 50X
©w Coefficient of determination (r=}: 0.91
Number and Averages (n}; (S_); (M_): 415 4.49
Mean error (ME}): 034
Root mean sguare error (RMSE): 1.50
Root mean sq. error: sy=. (RMSEs): 124
10 20 30 40 50 60 70 80 80 10 T 0.8
Field measured ETc (mmi/day) Index of agreement (d): 0.91
» [ x |
I Set-up k Results § Readme
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ETC DAILY: LYSIMETER 2

Sapwat3
SAPWAT estimation accuracy
ETc daily - Date |Da1.r| 5_ET{:| M_ET{1 M_ET{:_{:urI 5_ET{:_{:un1 ~
310720000 55 1.1 0.9 105 71
0v/oarz000 62 1.5 21 115 81
12.0 14/08/2000 &9 15 34 142 94
' |zwoazoon TE 23] 44 170 110
1.0 ~ |2amaz000 83 29 41 198 130
=10.0 04/05/2000, S0 34 6.9 245 154
Zi0.
E . 11/08/2000 57 41 8.9 308 182
é ' 19/092000 105 4.3 79 371 220
LI|_UJ 25/08/2000 111 58 7.0 413 253
= "~ |ozrozoo0 118 600 97 480 295
E | M 2000|125 A d Ad E24 338 T
= 4 b
w
4k}
= 5_ = SAPWAT data; M_ = Measured data
z
= Regression equation: % = 0.60 = 0.55X
©w Coefficient of determination (r=}: 0.89
Number and Averages (n}; (S_); (M_) | 22 330 495
Mean error (ME}): -1 65
Root mean sguare error (RMSE): 253
Root mean sq. error: sy=. (RMSEs): 237
Root mean sg. error: unzys. (RMSEu): 1.0
1.0 20 3.0 40 50 60 7.0 80 50100 11.0120 ]
Field measured ETc (mmiday) Index of agreement (d}: 0.32

I Set-up k Results § Readme
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ETC DAILY: FIELD DATA

Sapwat3 @
SAPWAT estimation accuracy
ETc daily - Date |Da1.r| 5_ET{:| M_ET{1 M_ET{:_{:urIS_ETc:_c:un1 ~
ey 02/03/2008 54 55 6.0 356 180
o ~ |o3m3zone 55 55 6.0 362 185
7.0 " |o4/03/2009 56 55 6.0 368 180
0S/032008| 57 5.4 5.0 373 195
60 06/03/2008| 58 5.4 6.0 379 200 |-
% ' g E 07/03:2008| 59 5.4 5.0 384 205
E E o 0D&/032009 80 5.3 5.0 389 210
£ =0 ! g g 09/03/2008) &1 53 5.0 304 215
[m} —]
L||_UJ E E 10403:2008| 52 52 5.0 3599 220
E 40 O g 12/032008| 54 52 5.0 405 230
2 o 1amaranal RSl 51 &0 414 735 T
= o 4 b
7] m] m]
a m]
w 20 o 5 = SAPWAT data; M_ = Measured data
= m]
= g Regression equation: % =4 80 = -0 12X
©w 20 & o Coefficient of determination (r=}: -0.09
o o Number and Averages (n}; (S_); (M_): | 85 412 578
o Mean error (ME}): -1 65
1.0 L Root mean sguare error (RMSE): 2407
0 Root mean sq. error: sy=. (RMSEs): 229
Root mean sg. error: unzys. (RMSEu): 182
1.0 20 3.0 4.0 5.0 6.0 7.0 ] )
Field measured ETc (mmiday) Index of agreement (d}: 0.34
I Set-up k Results § Readme
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ETC DAILY RESULTS: DISCUSSION @

* “Practical” acceptable slope 0.7 — 1.3
— Lysimeter 1 is closest with slope = 0.6
— Field observed data shows negative slope — no use
* Graph interpretation:
— Lysimeter 1 = slope low;
— Lysimeter 2 = slope too low;
» Observed data substantially higher than estimated data;
— Field data = not usable

* Observed data rounded to nearest integer could have
influence, but will not solve the problem

« High observed data values at beginning of growth due to
excessive water — lost through percolation but not picked

up

Snedecor & Cochran, 1991; Wilmot, 1981
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ETC CUMULATIVE: LYSIMETER 1

5_ = SAPWAT data; M_ = Measured data

200

100

100 200 300 400 300 00

Regression equation: N = 35 97 = 085X

Coefficient of determination (r?):
Mumber and Averages (n}; (S_); (M_):
Mean error (ME):

Root mean square error (RMSE):
Root mean =q. error: sys. (RMSEs):
h Root mean =q. error: unsys. (RMSEu):

Field measured cumulative ETc (mm) Index of agreement (d):

1.00
20 24470

1.85
33.52
31.06
12.59

0.99

Sapwat3 @
SAPWAT estimation accuracy
ETc cumulative i w Date |Day|M_ET{:_{:ur|S_ET{:_{:ur115_ch|M_K{:t| o
2B/08/2003 | 54 23 107, 048 | 057
500 " |oz/o9rz003) 81 g9 128 061 | 048
" |oemsrzons| 67 18 148 072 | 084
16/09/2003] 75 148 177 0.84 | 0.38
£ 500 22/09/2003 81 182 201| 086 | 1.33 |2
E 30/09/2003] 89 231 245 1.08 | 113
L]
o 07M0/2003] 96 277 291 145 142 | —
£ 400 " [14110/2003 103 337 335 1.15 | 1.43
= "~ |znorzo03 110 385 376 115 154
= " |zanorz003 117 457 423 115 | 1.385
—= 300 N4 120031 124 el 4711 115 136 | 7
@ 1 | 2
m
E
=
a
=
=
=%
m
L]

24275

» [ X |
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ETC CUMULATIVE: LYSIMETER 2

© Copyright reserved Kopiereg voorbeho

Sapwat3 @
SAPWAT estimation accuracy
ETc cumulative i w Date |Day|M_ETc_cur'S_ET{:_c:ur‘rIS_ch| M_K{:tl o
31/07/2000| 55 105 71 042 013
700 07/08/2000 &2 113 &1 050 | 035
14/08/2000| 69 142 54 055 060
00 21/08/2000 7§ 170 110 0688 | 0.76
T 28/08/2000 83 158 1300 077 0TE | o
é 04/09/2000| S0 245 154( 0.86 | 1.35 I
|_||_UJ S00, 11/08/2000 97 308 1862 085 | 1.78 [—
;GE_,J 18/09/2000| 105 k| 220 1.04 | 183
c—:.u 25/09/2000 111 413 283 113 1.40
g “00 O "~ |o2rorz000 118 430 285 115 | 187
'; 0 eznnn 125 524 238l 115 [ 118 |7
£ 300
= 5_ = SAPWAT data; M_ = Measured data
% o Regression equation: N =7.07 + 0.62X
= 200 ol Coefficient of determination (r?): 1.00
w Mumber and Averages (n); (S_); (M_): I 22 | 16182 | 24954
100 Mean error (ME): BT 82
Root mean square error (RMSE): 123.28
Root mean =q. error: sys. (RMSEs): 123.00
T30 =00 300 200 =00 500 =50 Root mean =q. error: unsys. (RMSEu): 8.42
Field measured cumulative ETc (mm) Index of agreement (d): 0.89
y [ X |
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ETC CUMULATIVE: FIELD DATA

Sapwat3

=]

SAPWAT estimation accuracy

ETc cumulative

200

400

300

200

Sapwat estimated cumulative ETe (mim)

100,

5_ = SAPWAT data; M_ = Measured data

i w Date |Day|M_ET{:_{:ur|S_ET{:_{:ur115_ch|M_K{:t| o
26/02/2008| 50 334 1600 115 | 1.20
27/02/2008| 51 33g 185 1.15 | 1.00
28/02/2009| 52 344 170/ 1.5 | 1.02
01/03/2008| 53 350 175 1.5 | 122

02/03/2009| 54 356 1800 115 | 125 |

03/03/2008| 55 362 185 115 125 |

04/03/2008| 56 368 190/ 115 | 125 |—
dﬁ "~ |osmarzone| 57 373 195 1.15 | 1.08
"~ |osmarzong s 379 200/ 115 | 128
07/03/20098| 59 384 205 115 | 1.06

I'IP;J'H?}QI‘II‘IR [0} Ehi 20l 115 | 1na |7

4 3

100_ 200 300 400
Field measured cumulative ETc (mm)

300

Root mean square error (RMSE):

Root mean =q. error: sys. (RMSEs):
Root mean =q. error: unsys. (RMSEu):
Index of agreement (d):

85

0.98
147.83
-134.95
146.92
145.43
20.85
0.76

Regression equation: % = _34 87 = 0. 65X

Coefficient of determination (r?):
Mumber and Averages (n}; (S_); (M_):
Mean error (ME):

28278
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ETC CUMULATIVE RESULTS: DISCUSSION @

Lysimeter 1 shows a slope within acceptable values range at 0.86
Slope of lysimeter 2 is too shallow at 0.62,

— Observed cumulative ETc of 700 compared to 450 for estimated
cumulative ETc

Slope of field data 16 too shallow at 0.65,

— Observed cumulative ETc of 500 compared to 300 for estimated
cumulative ETc

— Excessive rain with no measurement of percolation could be the
cause

Graph interpretation:
— Lysimeter 1 = good;
— lysimeter 2 = predicted and observed data on line, slope too
shallow,

— field data = predicted and observed data approximately on line,
slope too shallow

Snedecor & Cochran, 1991; Wilmot, 1981

UFS
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ETC OVER TIME: LYSIMETER 1

Sapwat3

=]

SAPWAT estimation accuracy

ETc cumulative over time

i w Date

| Day| M_ET{:_{:urI S_ET{:_c:un1 5_ch| M_K{:tl o

O SAPWAT data

600 | ® WMeasured data

[T i (4,
(=1 (=1 [=1
(=] (=] =1 =

&%)
=]
=]

Estimated and measured ETc (mm)

100 g -m

26/08/2003
02/09/2003
o " |oasmarz003
" [18/09/2003
22/08/2003

" " [30/09/2003

o "~ |ovorzo03
n "~ [14n0r2003
2102003

B "~ |zanorzo03
g " |o4ar11/2003
11112003
" ~ [1an1/2003
25/11/2003

1 |

54 83 107| 0.48 | 0.57
61 99 128| 081 | 0.49
67 118 148 072 | 0.64
[ 148 177 0.84 | 0.88
&1 182 201 086 | 133
&9 23 245 1.09 1.3
56 277 281 115 1.2
103 337 335 115 | 143 (|5
110 3595 376 115 | 1.54
"7 457 423 115 135
124 520 471 115 | 1.38
131 582 5200 115 | 1.3
138 612 564| 0.94 | 063
145 639 580 045 | 0.7

S_ = SAPWAT data; M_ = Measured data

Growday

100

© Copyright reserved Kopiereg voorbeho
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ETC OVER TIME: LYSIMETER 2

Sapwat3

=]

SAPWAT estimation accuracy

ETc cumulative over time

i w Date

| Day| M_ET{:_{:urI S_ET{:_c:un1 5_ch| M_K{:tl o

O SAPWAT data

700 (® KMeasured data

(=]

500

[T o o
(=1 = (=1
(=] =] (=]

Estimated and measured ETc (mm)

%]
=
=

1710712000
24/07/2000
31/07/2000
07/08/2000
14/08/2000
21/08/2000
28/08/2000
"~ |o4/09rz000
. =  |110srz000

= "~ [19/arz000

o "~ |2s/0@r2000

L] " |o2110/2000
09/10/2000
o "~ 17102000

o " |2am0z000

o "~ |30m0/z000
‘ |

41 81 58 024 025

43 99 64 033 034

55 105 71 042 013

B2 118 81 050 | 035

69 142 54 055 080

6 170 110| 0.68 | 0.76

83 188 130 077 | 0.79

50 245 154| 0836 | 1.35 (|5
57 308 182 085  1.78
105 37 220 1.04 | 183
111 413 253 113 1.40
118 430 285 115 | 187
125 524 338| 115 | 1.16
133 603 382 115 | 1.1
139 6385 433 115 | 225
148 748 4830 115 | 144 | 7

S_ = SAPWAT data; M_ = Measured data

Growday

100

© Copyright reserved Kopiereg voorbeho
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ETC OVER TIME : FIELD DATA

Sapwat3

SAPWAT estimation accuracy

ETc cumulative over time

O SAPWAT data

S00 |- Measured data

P L5} Eay
(=] [=} [=}
=} =} =}

Estimated and measured ETc (mm

-y
(=1
(=]

50
Growday

S = SAPVWAT data; M

= Measured data

Date | Day| 5_ET{:| M_ET{1 I.l_ET{:_{:urI S_ETc:_c:unl
07/01/2008) 0 07 0.0 0 0
" losmis2o08 1 43] 70 7 8
os/ozoos| 2] 36| 8.0 15 1
1vovzons| 3] 06| 80 23 1
11012008 4 06| 7.0 30 1
12012008 5| 78| 80 38 18
13012008 & 49| 7.0 45 22
140120080 7 08| 70 52 72
18012008 & 77| 80 80 29
"~ |1emiszo08 8 35 80 83 32
" |1701/z008) 10) 06 8.0 76 32
18012008 11, 06| 7.0 83 3z
19/01/2008) 12) 06| 8.0 g1 3z
" |2o/01/2008) 13 76| 80 99 39
" |2101/2008) 14 48] 70 106 43
220172008 15] 06/ 8.0 114 43

m

I Set-up i Results § Readme
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ETC OVER TIME RESULTS: DISCUSSION @

* |In Lysimeter 1 the cumulative ETc curves of estimated
and observed data follow a similar line — indicating an
acceptable degree of similarity

« The estimated and observed curves of lysimeter 2 is
divergent

— Excessive observed ETc?
— Under-estimation of cumulative ETc?

 The estimated and observed curves of field data is very
divergent

— Excessive observed ETc?
— Under-estimation of cumulative ETc?

UFS
Kopiereg voorbehot UV



KCB DAILY: LYSIMETER 1

Sapwat3

SAPWAT estimation accuracy

Kch daily

i w Date

| Day| 5_ch| M_K{:tl S_K{:| I.l_K{:| Kcmax| 5

13

1.0

Keb used in Sapwat

26/08/2003
02/09/2003
08/09/2003
16/09/2003
22/08/2003
30/09/2003
07/10/2003
"~ [14n0r2003
2102003
"~ |zanorzo03
04112003

4
&1
&7

103
110
"7

1174

0.43
0.61

0.7z
0.84
0.96
1.09
1.15
1.15
1.15
1.15
115

S_ = SAPWAT data; M

057
045
0.64
0.88
1.33
1.13
1.12
1.43
1.54
1.35
138

0.43
0.61
0.72
0.84
0.95
1.09
1.15
1.15
1.15
1.15
118

0.57
0.49
0.64
0.G8
1.33

A3

1.26
1.28
1.28
1.25
1.25
1.27
1.27
128
128
128
1328

= Measured data

m

1.0
Kch based on field measurement

3

Regression equation: N =007 + 0.79X

Coefficient of determination (r?):
Mumber and Averages (n); (5_); (M_):

Mean error (ME):

Root mean square error (RMSE):

Root mean =q. error: sys. (RMSEs):
Root mean =q. error: unsys. (RMSEu):
Index of agreement (d):

20

0.94
0.69

-0.09

0.20
0.93
0.14
0.95

0.7a
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KCB DAILY: FIELD DATA

Sapwat3

=]

SAPWAT estimation accuracy

Kch daily

i w Date |Day|5_Kc:b| M_K{:tl S_Kc:|l.|_K{:|Kcmax|S_ o

1.0

Keb used in Sapwat

26/02/2008| 500 115 1.20
Z7I022009| 51 115 | 1.00
28/02/2008| 52 115  1.02
01032009 53| 115 | 1.22
02/03/2009 54| 115 | 1.25
03/03/2009 55| 1.15 | 1.25
04/03/2009 56| 1.15 | 1.25
05/03/2008| 57 1.15 | 1.08
06/03/2008| 58 1.15 128
07/03/2008| 5% 115  1.08
NRMAZNNG. &0l 115 | 108

S_ = SAPWAT data; M

118
115
115
1.15
1.15
1.15
1.15
115
115
115
118

1.20
1.00
1.02
1.22
1.25
1.25
1.25
1.06
1.28
1.06
108

1.27
127
127
1.25
1.25
1.25
1.25
125
125
125
13258

= Measured data

C
C

L

1.0
Kch based on field measurement

3

85

Root mean square error (RMSE):

Root mean =q. error: sys. (RMSEs):
Root mean =q. error: unsys. (RMSEu):
Index of agreement (d):

Regression equation: % = (.02 + 0.98X

Coefficient of determination (r?):
Mumber and Averages (n); (S_}; (M_):
Mean error (ME):

0.98
073
0.02
0.08
0.85
0.0
0.99

0.7z

© Copyright reserved Kopiereg voorb:
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KCB DAILY RESULTS: DISCUSSION @

« Acceptable slope 0.7 — 1.3

— Lysimeter 1 and field data is within the acceptable
range with slopes of 0.79 and 0.99 respectively

« Graph interpretation:
— Lysimeter 1 = acceptable
— field data = acceptable

Snedecor & Cochran, 1991; Wilmot, 1981

UFS
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KCB CURVE: LYSIMETER 1

© Copyright reserved Kopiereg voorbeho

Sapwat3 @
SAPWAT estimation accuracy
Kch i w Date |Day|5_Kc:b| M_K{:tl S_Kc:|l.|_K{:|Kcmax|S_ o
O SAPWAT data OS/0E/2003) 33 044 | 010 | 080 071 124
16| ™ Measured data " |1am8/2003) 45 029 | 062 029 082 124
" |28/08/2003) 54 048 | 057 | 048 057 128
14 02/09/2003) 61/ 061 | 049 | 061 049 125
08/09/2003| 67| 072 | 064 | 072 064 128
a 16/09/2003| 75| 0.84 | 088 | 0.84 083 125
€ 12 22/09/2003| 81| 096 | 133 | 098 133 125
E "~ |30/09/2003 89 108 | 143 108 113 127 §E
m 10 "~ |o7orzo03) 88 145 | 142 145 142 127
£ "~ |1anozo0z[103) 115 | 143 115 143 128 ¢
E 0.8 "~ |21M0/2003/ 1100 115 | 154 | 1.15 154 128
z "~ |2am0/2003 117 145 | 135 | 115 135 128
E 06 04/11/2003124) 115 | 1.36 | 115 1.36 128
I 11112003/ 131) 145 | 1.31 | 145 131 127
0 18M1/2003 138 084 | 063 084 063 127
251172003 145 0.45 | 0.71 | 0.45) 071 121] £7
u] 4 | I
0.2 S_ = SAPWAT data; M_ = Measured data
5 100 1
Growday
» [ X |
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KCB CURVE: LYSIMETER 2

Growday

Sapwat3 @
SAPWAT estimation accuracy
Kch - Date |Day|5_Kc:b| M_K{:tl S_Kc:|l.|_K{:|Kcmax|S_ o
240 SAPWAT data 17/07/2000) 41 024 | 035 024 025 123
® Measured data 24/07/2000| 48| 033 | 034 | 033 034 124
22 31/07/2000) 55| 042 | 013 | 042 013 124 :
30 o7/082000) 62) 050 | 0.35 | 0.50) 035 126 :
14/08/2000| 69 0.5% | 060 | 059 060 126
o 18 21/08/2000| 76 068 | 0.76 068 076 126
% 16 2g/08/2000| 83| 077 | 079 | 077 079 127
2  [04/09/2000 90 086 | 135 0.86 135 128 ¢=
m 14 11/09/2000| 97| 095 | 178 | 085 178 128
§ . "~ |1ooorzoon 105 104 | 183 | 104 163 128 o
= 25/09/2000(111] 113 | 1.40 | 1.13) 1.40] 129] ¢
£ 10 0210/2000 118 145 | 1.87 | 115 187 128 ¢
2 09/10/2000 125 145 | 116 | 115 116 128 ¢
§ 08 17M0/2000 133 145 | 171 | 1145 171 128 ¢
0E "~ |23r0/2000 138 145 | 225 | 115 225 128 ¢
30/10/2000 146| 1.15 | 1.44 | 115 144 128 €~
0.4 | 3
S_ = SAPWAT data; M_ = Measured data
0.2
100 15
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KCB CURVE: FIELD DATA WITHOUT CANOPY DEVELOPMENT @

Sapwat3 @
SAPWAT estimation accuracy
Kch i w Date |Day|5_ETc|M_ET{1 l.l_ET{:_{:urIS_ETc:_c:unl o
O SAPWAT data [ 07/01/2009 O 07 0.0 1]
B [Measured data 07/01/2009 O 07 0.0 0
14 " loamiszo08 10 78| 70 HE
L 09/01/2008 2 36 8.0 10
12 10/01/2008, 3 06| 8.0 10
a . 11/01/2008 4 08| 7.0 10
= 12/01/2008. 5 7.8 8.0 17
E 0 130120080 & 48] 70 21
@ 14120080 7 08| 70 21
E 0e 180112008 8 77 B0 28
E 16/01/2008, & 35 8.0 3
%U.G 17/01/2008, 10 06| 80 31
= 18/01/2009, 11| 06 7.0 31
é 4 18/01/2008 12, 08 80 31
0.4 W 20152008 13 76 80 38
210152008 14 48 7.0 42 ~
4 3
0.2 a " S_ = SAPWAT data; M_ = Measured data
ITTTTTTTTIITIIT
5 100
Growday
» [ X |
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KCB CURVE: FIELD DATAWITH CANOPY DEVELOPMENT

02

S = SAPVWAT data; M

= Measured data

Sapwat3 @
SAPWAT estimation accuracy

Kch - Date |Day|5_Kc:b| M_K{:tl S_Kc:|l.|_K{:|Kcmax|S_ o
O SAPWAT data 26/02/2008| 50 115 | 120 | 115 1200 127 ¢
14| m Measured data 27/02/2008) 51 115 | 1.00 | 115 1000 127 ¢
28/02/2008| 52| 115 | 102 | 1.15) 1.02] 127]
12 01/03/2009| 53| 115 | 122 | 115 122 125 -
T gt 02/03/2009| 54| 115 | 125 | 115 125 125 -
a 03/03/2009| 55| 115 | 125 | 115 125 125 ¢
2 1.0 04/03/2008 56 1.5 | 1.25 | 145 125 125
E  |05/03/2008| 57 115 | 1.06 | 115 106 125 ¢=
ﬁu.s  |08i03/2008 58 115 | 128 | 115 128 125
= 07/03/2008| 59| 115 | 1.06 | 115 1.06| 125 ¢
E " |oearzo08) 80 115 | 1.08 | 115 1.08 125 ¢
2 s 09/03/2008 61 145 | 1.08 | 115 1.08 125
2 10/03/2008) 62 145 | 111 | 115 111 125
§ 12/03/2008) 64 145 | 111 | 1145 111 125
0.4 13/03/2008| 65 115 | 114 115 114 125 ¢

14/03/2008| 66| 1.15 | 1.14 | 115 1.4 125 7

50
Growday

100

4

[ x |
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KCB CURVE RESULTS: DISCUSSION @

 Lysimeter 1
— Predicted and observed Kcb values follow a similar curve

« Good comparison, though observed values are higher for mid-season
stage

* Lysimeter 2
— Predicted and observed Kcb values follow a similar curve

* Not a good comparison, observed values are much higher for mid-
season stage

* Observed Kcb values beyond 1.5 — 1.6 for grass reference are
unexpected

 Field data

— Too high values for initial and development stages, even allowing for soil
evaporation

— Mid-season stage values show good comparison
« Field data with incorporation of canopy development
— Good comparison between observed and predicted values

Allen, et al., 1998

UFS

© Copyright reserved Kopiereg voorbehot UV



CONCLUSIONS V)

 Lysimeter 1

— Graphs and analyses data show that this case can be used for verification
of crop Kcb values.

» Accurate measurement at all levels required.
* Lysimeter 2

— Graphs and analyses data show that this case should not be used for
verification of crop Kcb values.

» Analyses gives Kcb values higher than expected maxima.
» The result: data is skewed at all levels of analyses.
« Field data
— Graphs and analyses show that the use of this data can only be used if:
 Rainfall and irrigation is limited so that over-extension of soil water
capacity is limited.
« Canopy development data also be noted and used in the analyses.

« The module could be extended to include observed sap flow data as input.

« The inclusion of remote sensing data in this module need to be investigated.
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