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Abstract

Title : A Study of Irrigation Scheduling using Win ISAREG Model

By:  Mr. Ratthanai Nugul

Project AAVISOT : e e

(Mr. Chuphan Chompuchan )

.................... Loveeeeeemeenveneed e

This project aimed to study Win ISAREG model, which could simulate soil water balance. Green
beans, maize and potato were selected for cropping simulation crops were divided into two growing
periods; the summer and rainy season. Kamphaeng Saen soil series were used to calculate soil moisture at
field capacity and wilting point. Each soil layer was analyzed using Soil Texture Triangle Hydraulic
Properties Calculator through the website. Evap 56, the extension program of Win ISAREG, was used to
determine daily reference crop evapotranspiration by using meteorological data from Nakhon Pathom

Meteorological Stations. Also, the crops yields were estimated under various irrigation methods.

The results showed that Win ISAREG model could calculate soil moisture, irrigation scheduling,
irrigation volumes, crop yield response to water deficit and irrigation schedule efficiently. A comparison
between 4 irrigation methods showed that irrigation aiming at maximal yield was optimum but it could be
difficult in actual practice, while the fixed irrigation timing and depth could be more practical method.
Furthermore, irrigation frequency was varied, it was found that frequently irrigation could increase
irrigation efficiency and decreased yield loss due to water deficit. In addition, this program could estimate

yield loss because of salinity and groundwater.
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v rd Y
M3199 1 dualszansmslinieany (Ke) Tuiaazasie (Doorenbos 1A Kassam, 1988)

Crop Crop development stages Total
Initial Crop Mid- Late At growing
development SEAS0N 5EA500 harvest period
Banana
tropical 0.4-0.5 0.7-0.85 1.0-1.1 0.9-1.0 | 075085 07038
subtropical 0.5-0.65 0.8-0.9 1.0-1.2 1.0-1.15 | 1.0-1.15 | 0.85-0.95
Bean
Green 0.3-04 0.65-0.75 1.95-1.05 | 09095 [0.850095 | 08500
dry 0.3-04 0.7-0.8 1.05-1.2 | 0.65-075 [ 02503 | 0708
Cabbage 0.4-0.3 0.7-0.8 095-1.1 09-1.0 | 08095 | 0708
Cotton 0.4-0.5 0.7-0.8 1.05-1.25 | 08-09 0.65-0.7 [ 0800
Grape 0.35-0.55 0.6-0.8 0.7-09 0.6-0.8 0.535-0.7 [ 0.55-0.75
Groundnut 0.4-0.5 0.7-0.8 095-11 [ 0.75-085 | 05506 | 0.75-0.8
Maize
Sweet 0.3-0.5 0.7-0.9 1.05-1.2 | 1.0-1.15 | 09511 | 0.8-0.95
grain 0.3-0.5 0.7-0.85 1.05-1.2 | 08095 [ 03506 | 07309
Onion
Dry 0.4-0.6 0.7-0.8 095-1.1 | 08509 | 075085 | 0309
green 0.4-0.6 0.6-0.75 0.95-1.05 [ 095-1.05 | 095-1.05 | 0.65-0.8
Pea, fresh 0.4-0.5 0.7-0.85 1.05-1.2 | 1.0-1.15 | 09511 | 0.8-0.95
Pepper. fresh 0.3-04 0.6-0.75 09511 | 08510 | 0800 0708
Potato 0.4-0.5 0.7-0.8 1.05-1.2 | 085095 [ 07075 | 07500
Rice 1.1-1.15 1.1-1.5 1.1-1.3 | 0.95-1.05 [ 095105 10512
Safflower 0.3-04 0.7-0.8 1.05-1.2 | 06507 | 02025 | 0.63-0.7
Serghum 0.3-04 0.7-0.75 1.0-1.15 | 0.75-08 | 0.5-055 [ 0.75-0.85
Sovybean 0.3-04 0.7-0.8 1.0-1.15 | 0.7-0.8 0405 | 07500
Sugarbeet 0.4-0.5 0.75-0.85 1.05-1.2 | 09-1.0 0.6-0.7 0809
Sugarcane 0.4-0.5 0.7-1.0 1.0-1.3 0.75-08 [ 0506 [0.85-1.05
Sunflower 0.3-04 0.7-0.8 1.05-1.2 | 07-08 [035-045 [0.75-085
Tobacco 0.3-04 0.7-0.8 1.0-1.2 0.9-1.0 | 0.75-0.85 | 0.85-0.95
Tomato 0.4-0.5 0.7-0.8 1.05-1.25 | 08095 | 06065 | 07300
Watermelon 0.4-0.5 0.7-0.8 0.95-1.05 [ 08-09 |0650.75 075085
Wheat 0.3-04 0.7-0.8 05-1.2 | 065075 02025 | 0800
Alfalfa 0.3-04 1.05-12 | 0.85-1.05
Citrus
clean weeding 0.65-0.735
no weed control 0.85-0.9
Olive 0.4-0.6
First : Under high humidity (RHmin > 70%) and low wind (U=5 m/sec).
Second figure - Under low humidity (RHmin < 20%) and strong wind (U=5 m/sec)
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sorghum
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water melon
wheat

4%. Relative evapotranspiration deficit
10 05 0
T L) T T ' 1 T
- ) 4
g g b“‘m'i\ g
. 5 o 4 5
2, 'E e dﬂ&é‘ =,
= ®
; ; S -
| P “g '( \.:;\ | g‘
o f 3
- < A o5 &
. kyll A -
- s -
L Ny’ . ky =i 4
- . - . Ya
individual growth periods I=Sm
L L L 1 l I i IO

v ) k4
MW 5 Llﬂﬂﬂﬂ”ﬁ@]’EJTJE‘TU’OQGU’O\‘]WﬂNamﬁﬂmTﬂﬁﬁmﬂﬁ%iutma8GIf'N'izEJ&'J@”Iﬂ”I'iH]SiIJMTJT@]"U@QWA‘K



v P [ Y [
mM319n 2 duilszansanuoou livesnynunaivenandanesnun

18

Crop Vegetative period (1) Flowering | Yield Ripening | Total
period formation growing
Early | late total (2) (3) (4) period
(1a) | (1b)

Alfalfa 0.7-11 0.7-1.1
Banana 1.2-1.35
Bean 0.2 1.1 0.75. 0.2 1.15
Cabbage 0.2 0.45 06 0.95
Citrus 0.8-1.1
Catton 0.2 0.5 0.25 0.85
Grape 0.85
Groundnut 02 038 06 02 07
Maize 04 1.5" 0.5 0.2 1.25"
Onion 0.45 0.8 0.3 1.1
Pea 0.2 0.9 0.7 0.2 1.15
Pepper 1.1
Potato 0.45 0.8 0.7 0.2 1.1
Safflower 0.3 0.55 0.6 0.8
Sorghum 0.2 0.55 0.45 0.2 0.9
Soybean 0.2 08 1.0 0.85
Sugarbeet

beet 06-1.0

sugar 07-11
Sugarcane 0.75 0.5 0.1 1.2
Sunflower 0.25 0.5 1.0 0.8 095
Tobacco 02 1.0 0.5 09
Tomato 04 1.1 0.8 04 1.05
Water melon | 0.45 07 0.8 0.8 0.3 1.1
Wheat

winter 02 0.6 0.5 1.0

5pring 0.2 0.65 0.55 1.15
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Evap56 .

And new features

ISAREG — Developed by L.L Teixeira (Phdl BN T
Kcisa-Developed by P. Rodrigues (Eng)

Brap56 — Developed by P. Rodrigues [Msc), P.Fortes (Eny)

Application Integration & User Interface Design hy P.R.Teodoro (Eng)
ProjectManager — LS. Pereira [Phd)

Version1.3.1

M 6 a1 TUsunsuuUUS1a9e Win ISAREG
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3.1 gunsel

3.1.1 Tsunsuudiass Win ISAREG

3.1.2 TU5un3u Evap 56

3.1.3 Tal5un 51 Soil texture triangle hydraulic

3.14 ﬂﬂuﬁ’sm@gNotebook : Intel Professor, 1.5 GHz, 1.00 GB of RAM 5$1J1Jﬂjjﬁaﬂ”li

Microsoft Windows XP Professional, Service Pack 2
3.2 Yoyanl¥lunuudiaes Win ISAREG
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1.) $952821181909M15193 AU Tav09N% (Crop growth stage)

P Y
2.) dulszanimsldhvesiylunaaz3aesmsnTaau Ia (Crop Coefficient ;Kc)

3.) ulawesmMIneuaUeIveIHaNan (Yield Response Factor :Ky)
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2) ANVUFUANNNG (Relative humidity)
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5) QUng i (Temperature)
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3.3.1 Any123 M3 19 Tsunsuuuudiass Win ISAREG
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Nl

Evap56

And nevr features

ISAREG — Developed hy LL Teixeira (Phd)
Kcisa-Dewveloped by P. Rodrigues [Eng)

Evapa6 — Developned hy P.
Application Integration &
ProjectManager — LS. Pe

Version 1.3.1

Current Year

Trrigation Days and Dephs

Cumulated Depths

08/03 14.1

14/03 157

20/03 23.4

1
2
3
4
5| 02/03 9.4
6
7
3
9

25/03 253

[2010 | Irrigation | Leaching |+ Trrigation Depth (mm)
2
7| P2 |pep g Month |t 10Day] 20d10 | 3ra10 | Total
Total Irrigation 15/02 4.1 February - - - 2230
denth (mm) 18/02 4.9 March 92.30
2102 6 April 65.10
oo 2602 73

1030

785

(om) 540

205

s0
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03/Mar 20Mar
Date)

08/apr

TAW
OoYT

Water
Depth

Select Graph

Avaliable Soil Water
Graph

Soil Moisture Graph

ETa and Groudwater
Contribution

Exit

Export Results to Excel
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1 2 [Temperature g4 Napor Pressure 4 Wind 5 |Solar Radiation

Data File's Folder
[~ Check far OId Batch File

D¢ =
Drata. sls -
. Location, txt B
et . Mew Test Document kst
3 Documents and Settings Fizin_2010.pre
=3 Administrator RH_Max_ 2010 tha =
3 Desktop RH_Min_2010.thi
Salar_2010.ing
Temperature_ax_2010.tpa o
Termperature_Min_ 2000 tpi
TestISH %

Meteoralogical Station's Mame |Nakhnnpathom

Location
Latitude: [14.017 &+ Decimal Degrees Marth

W‘h_' ’1_ " Sexagesimal Degrees Marth
Altitude: |7 45 () Anemormeter Height: 11 ()

Showy file Create new file “

Y

i 8 Tsunsudmians e siyd1994 Evap 56

Taeda T1sunsunuu§1a09 Win ISAREG 228035 mMsauiiuni lgdoyan 1dsunsudosnisay
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wavesdeyad Tsunsuuaaseanundaning 9 5au Taams 1911s5un5u Soil texture triangle hydraulic

Aqu1  a ¢ vy a 9o A Y A A qugyy A
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Start
A 4 A 4 A 4 A 4
Soil Data Crop Data Climatic Irrigation
Data Options
A 4
-%Sand A
-%Silt Choose
-%Clay Crop type
Select Irrigation
& \ Function
-Location station -Maximal yield
Enter Soil Enter -Wind -Timing and depth
data in -Crop growth ~Temperature -Date
Program stages -Relative humidity -Crop without
“Soil texture -Crop coefficient -Sunshine
triangle -Yield response -Rain
hydraulic” Factor
I
v
Evap 56
A 4
Result -Rain Data
-FC A
WP Result
-ETo
Water [
Restrictions | \ 4
| Result simulation soil water
Ground water | balance
Data  [~~~~~~~-- -Total irrigation depth
-Irrigation day and depth
R —»| -Yield decrease
— I -Water excess
Salinty | ___________ ; -Available soil water graph
Data -Soil moisture graph
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Y 1 v
adld AaAa o A o o

A A =) dy Y A
3.33 Lﬁﬂﬂﬁi@ﬁhuﬁwuﬂﬂ%$ﬂ1ﬂ15ﬂgﬂ1’\l‘v Glumimamullmaaﬂ DUNDNLNIULLTU

J s

' s v
%\‘]‘Vi’)ﬂuﬂiﬂﬁll LlaﬁLa@ﬂ‘]gﬂﬂu"llf]\‘lﬁﬁjﬂﬁléj1\‘l@\1ﬂ1w1%1ﬂﬁuﬂﬁ@’)ﬂmuwuﬁ mauﬂimmmimm

YOIYAAUSWNILTULAZYAAUN WYL YOI WIodUA SauoIyn I (Toya laudasluaisien 3)

o A Aa A d‘ o 1 Y a A c:/ = 9
3.3.4 MMIAdNFUANTNISNINITINATDIDYNNUDY 3 FUA AD DIAVYI(Green Bean) "’UTJT‘W@
J v d Y M g { o a
[@89da7 (Maize Grain) 1aziun33 (Potato) tazvinaiuivewassmualignivsaiaag 1 4
4 4 a a a
13913 (1 1INN15 = 10000 N1519LUANT) ﬂiuTmWﬂNaﬁqqq@gT\iﬂﬂﬂ1ﬂ (FAO, 1986)
1) Green bean 1.3 8 1UAU/181118AA5
. Y o Y s
2) Maize 2.84 a1UAU/1a1ULENANT

9 @ Y 4
3) Potato 13.8 a1UAU/ 11 ULINAT
= Y 1 A 9 o 1 o . [ dy
335 ﬁﬂmmmuﬂsmm nazdeninntleuamlunuudiaed Win ISAREG f14il
1) Yoyavadau (Soil Data)

H a o a o v A
mswﬁ 3 wami3miww%’ayaﬁgﬂﬂumuwmmu (AU, 2538)

Depth Sand* Sand fractions (%) Silt* Clay* Textural Textural Density  Total
VvC C M F VF class index  buk particle porosity
m (%) (%) (%) % Mg m> m m*

Kamphaeng Saen soil series

0.1 343 01 06 29 110 197 406 251 Loam 40.7 1290 262 051

02 287 02 02 26 119 138 454 259 Loam 424 1.57 237 043
03 361 02 08 41 183 127 399 240 Loam 39.6 160 254 037
04 500 02 09 64 253 172 293 207 Loam 345 1.70 269 037
05 462 03 09 50 249 151 291 247 Loam 38.1 176 256 031

06 408 01 06 74 235 92 284 308 Clayloam 434 1.69 259 035
07 353 02 03 32 191 125 307 340 Clayloam 46.7 1.69 2.64 0.36
08 334 00 04 37 183 110 290 376 Clayloam 49.6 1.67 2.60 0.36
09 287 02 04 28 161 92 338 375 Clayloam 50.5 168 2.62 0.36
10 233 02 05 21 117 88 374 393 Clayloam 52.9 1.66 2.61 0.36

average
0110 357 02 06 4.0 180 146 344 300 Clayloam 43.8 1.63 262 0.38
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e 1ddoyayaanlus Depth (m), %Sand, %Clay, %Silt (110915199 3) VoIAUUARY
:: Y o 1 o . . . .
Fundnia ldeululysunsufuis Soil texture triangle hydraulic properties calculator (1

H 4 o . sl o § . .
A 10) e 19 TUsunsufmaaesidudnnu¥uyalseniu ( Field Capacity by

Y
a %

Volume) 18£A8UR10173 (Wilting point by Volume) YateiazFUAY 91011111
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9 a

Y v
wlesidudanudurallseniunazyaiioaninng lutleulududoyaaululisunsuy

LUV1a09 Win ISAREG

Soil Texture Triangle

Hydraulic Properties Calculator

|Percemt Sand ‘ 2847
|Percemt Clay ‘ 38.13

| Calculate

Wilting point I
0211924

(cm? water/cm? soif) |

Field capacity
(cm? water/cm? soil)
Saturation

0513126
(cm? water/cm? soil)
Sat. hydraulic conduct.

0244831
(em/hir)
Available water 0.141470
(cm? water/cm? soil)

9% Clay (in water/foot soil)

Enter values for percent sand and percent clay and click on [Calculate]
to obtain the soil properties for the respective sand and clay.

! 9 . . . 1 < J
M 10 1sunsuduin Soil texture triangle hydraulic aumay Toa



2) %’agaﬁ‘u (Crop Data)

M31971 4 JoyavesnuTed (FAO, 2010)

26

Stages of Development Plant date Region
Crop Initial Crop Mid- Late Total
characteristic Development season
Beans - dry
Stage length, 20 30 40 20 110 May/June Continental Climate
days
15 25 35 20 Qs June Pakistan, Calif.
25 25 30 20 100 June Idaho, USA
Depletion 0.45 == 0.45 0.6 -
Coefficient, p
Root Depth, m 0.30 = == 1.0 -
Crop Coefficient, 0.4 == 1.15 0.35 -
Kc
Yield Response 0.2 1.1 0.75 0.2 1.15
Factor, Ky
Bean-fresh
Stage length, 20 30 30 10 a0 Feb/Mar Calif., Mediterranian
days
15 25 25 10 75 Aug/Sep Calif., Egypt, Lebanon
Depletion 0.45 == 0.45 0.6 -
Coefficient, p
Root Depth, m 0.30 >> >> 1.0 -
Crop Coefficient, 0.5 >> 1.05 0.9 -
Kc
Yield Response 0.2 1.1 0.75 0.4 1.15
Factor, Ky
The growth periods of a common bean crop are
Green bean Dry bean
0 Establishment 10-15 days 10-15 days
1 Vegetative(up to first flower) 20-25 20-25
2 Flowering (including pod setting) 15-25 15-25
3 Yield formation (pod development and
Bean filling) 15-20 25-30
4 Ripening 0-5 20-25
Total 60-90 90-120 days



M519 5 Joyavesd1i Tna (FAO, 2010)

Maize (grain) Stages of Development
Crop Initial Crop Mid- Late Total
characteristic Development season
Stage length, 30 50 60 40 180
days
25 40 45 30 140
20 35 40 30 125
20 35 40 30 125
30 40 50 30 150
30 40 50 30 150
30 40 50 50 170
Depletion 0.50 0.50 0.50 0.80 -
Coefficient, p
Root Depth, m 0.30 > = 1.00 -
Crop 0.30 > 1.2 0.5 -
Coefficient, Kc
Yield Response 0.40 0.40 1.30 0.50 1.25
Factor, Ky

Plant
date

April

Dec/lan

June

Oct./Dec

April
April

April

East Africa (alt.)
Arid Climate (alt.)
Nigeria (humid)
India (dry, cool)

Spain (spr, sum)

The growth periods of a common maize crop are

0 Establishment

1 Vegetative(up to first flower)

2 Flowering (including pod setting)

3 Yield formation (pod development and Bean filling)
4 Ripening

Total

Tassel Silk
Establishment (0] Vegetative (1) Flowering [2 Yield
Formation

3

15-25 days 25-40 days 15-20 days

Ripening

(4]

n:' a a 9
MW 11 szoznansniyay TavesdnInag

Grain
10-15 days
20-40
15-20
35-45
10-15

90-135

27



M15190 6 Toyavoiurie (FAO, 2010)

Stages of Development Plant Region
date
Crop Inital Crop Mid- |Late Total

characteristic Development season

Stage length, 25 30 30/45 30 |115/130 | Jan/Nov (Semi)Arid

days Climate
25 30 45 30 130 May

Continental
30 35 50 30 145 April Climeate
45 30 70 20 165 Apr/May Europe
30 35 50 25 140 Dec Idaho, USA
Calf. Desert, USA

Depletion 0.25 > 0.3 0.5 -

Coeffident, p

Root Depth, 0.3 >> >> 0.6 -

m

Crop 0.5 >> 1.15 0.75 -

Coeffident,

Kc

Yield 0.45 - 0.8 0.7 1.1

Response

Factor, Ky

The growth periods of a common potato crop are

Grain

0 Establishment 10-25 days
1 Vegetative(up to first flower)

-early vegetative 15-20

-tuber initiation 15-20
2 Yield formation (pod development and Bean filling) 45-55
3 Ripening 10-15
Total 90-135

15-20 cm full grown

No flower ends tubers at 80% of final weight

Establishment (0] Vegetative (1) Yield Formation 13 Ripening (&)

15-20 days 10-15 days

MNN 12 52020015 YAD Taueaiur 3
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3) Iamslhiiradsemu (Irrigation Options)

=1 Y 3’ ad A

wany laens 1N 4 3570
v o s A v J A

LA uuu@unauanuaean1s1iiveany (50% TAW)
Y g‘ A dy Aa a = A

2. Imineanusuludunudgaisnninigg
Y g‘ o @ a 3’ o

3. 1% Tasmsmruadutazdsuanimesd

Y
4. lilhihealsemuiae

1 Y
=1

o = Y X 1 a 2’ 1 Y o ] a A
mmsanyudineaglnainlsnmasihmlanan s lavaznandavesisazanag
liodrals
4) a7 NYNIMA (Climatic Data)
9y a a @ = Y Y dy =
5T WToyan1gaienIneseu &11d lvedeyail vinani
a a @ @ = a9 9
gaHeuIngIInIauaslgudasidoyanianin
< .
1.92141598% (Wind speed) (km/hr)
Y
2 ANUBUFNAE (Relative Humidity) (%)
3.AMWE1IUIUVOIAWARA (hrs)
Y
4.1051ani1dy (mm)
5.9UNYi (°C)
9 A A 9 Y 09/‘ ) 9 [ .
3.3.6 S5 wmdeyannevosnuamlsiamuaudrloudeyaaslunuusiaos Win ISAREG
aasmslg ldsunsuuuudrassseamnse lddnu 18 lumanuiniuaasms 19 Tdsunsy ioasy

Y v
mwadnsmruans hnmngauiuiissianie

Y
3.3.7 agimavesmaduiuauiimuanaz iatmiisdoniseauma
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UNN 4

NaMIANY

4.1 HANMINAABIVVS 10 9aNAAVERINUAY Win ISAREG

a s o . Y J A a 4 Y
wsmesn IUsunsuuyudiaes Win ISAREG @?Nﬂ"liﬂ?)‘L!‘V]il%ﬁﬁﬂiﬂillﬂi1$ﬁﬂallﬂuﬂ

D
2)

3)
4)
5)
6)
7)

Yoyaau Tddoyasngaautumenay (dua, 2538)
) v o Ay A Y9y o o a )
Joyansldihvesiizo 1o TaglaldwadansonTusunsy Evapse minmsinigvideya
naMngleIMaInanliggilenInediniaunsilyy
9y a oy ~ a a Y @
vayailsuaniruananiiggioninevaniauasilgy

I~ a a [ % 3
JoyannusiaunnamiiggienInesaniaunsiguy

4
Foyannuuduiniananiigaieninendsniaunsign
9 = A vy =} . . .
Yoyany lasiaen 15UoyaNs91n FAO Irigation and drainage Paper 33 (FAO, 1986)

Y Y oy 1A
ﬂlayamﬂﬁuwaﬂizmmmwcv

A gy a s o A o Y Y a e v
LN@19W1513JL¢Iﬂiﬂﬂ@]’)ﬂjﬂﬁllﬂﬁullﬂﬂﬂﬁ‘lf]\‘l@lf]\‘lﬂWiLLﬁ'J Iﬂil!ﬂiiﬁ]gﬁWNWiﬂ?lﬂﬁW%‘ﬁWﬁhlﬂ

U tﬂ'
ANNINN 13

t Edt Data Options

Combined Data | Smulation

{23 Bean_Maize_Potato
-4 Base Data
(3 Crop Data
(3 Soil Data
143 Climatic Data
{3 Eto Data
{1 Precipitation Data
{2 Wind Data
{2 Mininum Relative
{1 Imigation Chara
{2 Field Mes
{2 Combined

= =
ger
a Enter Stations 3 4 5
: 1) g -
l Soil_Kamphaengsean-++] |[Nakh | E fl|[Rain_2010 - Jwind 2010 RH_Min_2010
First Crop | Secor Third Crop |
Crop Na 6 )
New | |Crop_Bean_Sum Lﬁt]
1.8
Average Crop Heigh’ 45

Irrigation Optic

Compute initial soil water depth from 0
precedent weather conditions N
Ground Water Contribution ‘Water
New [[ -] Edt | vew| First Year Last Year

2010 ~| (None) ~|

[0 Compute Initial Ke for Climatic Conditions
; O Adjust Ke Mid/End for Climatic Conditions

Cancel ‘ Exeh

MW 13 Maaaniineevod1U5iunsu Win ISAREG 10ms 1¥amaiimesndoudmsumssiuim
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v a s ° v W " o {
HAANT M3 AT 1T TUSHATULU DT 1A9LUAAINARBNNIAIAIDEIAIN NN 14 T1)TUATY
- v g a da o v a A A A a o
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v ) F
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Y
4) dszansmmms iihesailsgniu

Y [
5) nnuaasanuanvehluaunisamnsetily141d (TAW Graph)

73 4 g a
6) nimuaaulesiduannuiuluduaaoaszozmstgnity (Soil Moisture Graph)

lumes ;Control Datal Et Qfc and Deep Percolation(1 Year)l Simulation Data| Crop Kes
Current Year Irrigation Days and Dephs Cumulated Depths
2010 - el " - rigati
_J ~2| Date Irrigation | Leaching j Month TIrrig Depth (mm)
Depth (mm) |Depth(mm) 1st 10 Day| 2nd 10 3rd 10 Total
Total Trrigati 1] 15/02 4.1 = February = = = 22.30
denth (mm) 2| 18/02 4.9 = March = = = 92.30
3| 21/02 6 = April = = = 65.10
L10 4| 26/02 73
5| 02/03 9.4
6 | 08/03 14.1
7 | 14/03 19.7
8| 20/03 23.4
9 [ 25/03 257, -
B = -
1030 - Select Graph
TAW Auvaliable Soil Water
78.5 < Graph
OYT
— Soil Moisture Graph
(mm) 54.0 4 ‘Water P
Depth
ETa and Groudwater
295 1 Contribution
=% Export Results to Excel I
14/Feh 03/Mar 21/Mar 08/Apr 26/Apr
(Date) Exit |
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332 e 0 177.7 177.7 0 0 100

mmumm?}yu 12 Tna 0 2804 2804 0 0 100

Tuau TR, 0 2779 2733 1.8 0 100

353 Fuden 50.0 1777 1777 0 25.51 49.00

Mruaduay 1 1na 80.0 2804 2804 0 30.91 61.37

Usanh TR, 75.0 2779 2768 0.4 28.32 62.24
F3ii4 e 0 177.7 177.7 0 0 0
il 111 Tna 0 2804 2804 0 0 0
ralszniu TR, 0 2779 2733 1.8 0 0
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e Total Depth ETm ETa %Total Yield Water Excess % Scheduling
(mm) Decreases (mm) Efficiency
nsdifi Fuden 2115 2341 2341 0 0 100
ms I Tag 1 1na 299.7 3963 3963 0 0 100
e IR, 350.2 389.7 3897 0 0 100
nsdin2 Fuden 200.5 2341 2326 0.7 0 100
ﬂ’J“]J‘f’]llﬂ’JHJ‘%H 912 Twa 303.6 396.3 395.0 0.4 0 100
Tuau TR, 303.5 389.7 3454 12.5 0 100
nsdin3 Fuden 220.0 2341 2310 1.5 30.66 86.06
Mruaduay 1 1na 320.0 3963 386.0 33 24.27 92.41
Usanh TR, 300.0 389.7 3337 15.8 25.07 91.64
Ny e 0 234.1 89.6 71.0 0 0
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alszniu IR, 0 389.7  105.1 80.3 0 0
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Irrigation Depth(mm)/Frequency(Day)

35.5/14 26.5/10 19.5/7 14/5 11.5/4* 10.5/4*
Total Irrigation 213 212 214.5 210 207 189
Depth(mm)
ETm 234.1 234.1 234.1 234.1 234.1 234.1
ETa 201.5 220.4 230.7 232.9 233.8 232.9
Water excess(mm) 46.23 34.4 28.16 26.00 27.45 15.52
%Total Yield 16.0 6.7 1.7 0.6 0.2 0.6
Decreases
%Scheduling 78.28 83.77 86.87 87.62 86.74 91.79
Efficiency
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Irrigation Depth(mm)/Frequency(Day)

37.5/14 25/10 18.5/7 13/5 11/4* 10/4*
Total Irrigation 300 300 296 299 308 280
Depth(mm)
ETm 396.3 396.3 396.3 396.3 396.3 396.3
ETa 345.8 364 381.2 383.7 390.8 382.5
Water excess(mm) 44.54 18.33 7.90 8.24 11.00 0.07
%Total Yield 15.9 10.2 4.8 4.0 1.7 44
Decresase
%Scheduling 85.15 93.89 97.33 97.25 96.43 99.98
Efficiency
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7 2 BE‘::‘[S Crop Name Beans, Green

By Region FJ j - Plant, Seed, Begining of Vegetative Grow
N [~ Castor beans | Adiveed date: Feb/M

By Atribute WJ j " Faba bean (broad bean) [ 20 drvsed date: Febiviar

" Soybeans Set Date | 15/08
sowch | |

Max Root Depth and Alowable Soil Water Depletion

i Stages | Max Root Depths Soil Water Depletion| Crop Coeficients (kc)| ~
Crop Name Beans, Green
- Select value for max root depth
P | i |  Min * Average

2l
& All € Keep Restriction

Atributes:
’Vr:‘ All © Keep Restriction Get Data
- | 0as 05

v | Mid | Late | Total | Plant Date -  Max ¢ Other

Crop | Region | Atribute
California,
Mediterranean

Green

Kc Values
California; Crop Name Beans, Green

Egypt; Green 15125 | 25| 10 | 75 |AuglSep [ Kctni | KcMid | KcEnd | Max Crop Height|
Lebanon 05 1.05 0.9 0.4
Continental
Climates Dry 20 30 40 20 | 110 May/ue

A A

a D, Y A )
MNAUINN 6 miﬂummeyawwueg“luiﬂiuﬂiu Winlsareg

A 24 = Y = £ g .. .
* IUBAANMN Search Crops ATUNNHUINN 5 @ au,mneuInd 6 (a) Fuilu Searching information
F4 4 v
on the crops database Window NAUUIMAIVTUADU AMUNNAUINN 6 (a) D (d)

A o 1 o A Y Y o =
FUTOUINTNINYIUIAD FAO 33 (L!ﬁ?ﬂ%l’lﬂﬂﬁlﬂﬂiﬂﬂﬂ MUNUINN 7)
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| Crop Growth Stages: Crop Coefficients ‘ Yield Response Factor | Save Data

Field, Horticultural and Tree Crops

Stages Date Defggfgm) P
Stage A Planting , Initiation or 1st irrigation 15/08 0.07 0.40
Stage B Start of Vegetative growth 30/08 0.15 0.40
Stage C Full Cover or Flowering 14/09 0.35 0.45
Stage D Yield Formation 04/10 0.50 0.45
Stage E Ripening or Satrt of Senescence 19/10 0.60 0.50
Stage F Harvesting or End Season 24/10 0.70 0.50

d' 9 % a a =
MNAUINN 7 mi‘ﬂaum@ymualumﬁmtgmﬂwumwv

Crop Growth Stages H Crop Coefficients Yield Response Factor ‘ Save Data

Crop Coefficients

15/08 To 30/08
Intial Kc (A-B)

1 # at dates of development stages;

one
3 r Averaged by time periods

Kc end (F): 24/10

Input Mode Kec at dates of development stages

040 =

Create

Ke mid (C-E): 14/09 To 19/10/0.90 %

) ¢ at selected dates You can either Set a value for Kc ini
or click Create button to compute

=]

0.85

L=

v < Y
mryand 8 mstloudeyamduilszanims ey

{ [~ 1 . @
Tuammuany 8 iumslaat Crop Coefficients Tagaz iaaen

3 1 1 ] a
1. At dates of development stages ApvziTumM3tlousat Ke mulundazarsvesiizn ldidy In

Y Y

"lﬂﬁﬁuﬁuq $13 Crop growth stages

2. At selected dates Aomstloua Ke nuuimuaiulugisszez Junarlumsilgniiinig

nlasunlasn Kelugraiulatha

[

. . A ' = [~ = = =
3. Averaged by time periods ﬂﬂﬂ”liﬁ@uﬂ”l Ke uuumae lagazutiuily massiepou uazmae

198U IU
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S€ason:

Crop Growth Stages ‘ Crop Coefficients “ Yield Response Factori Save Data

Yield Response Factor For This Crop

1-Ya/Ym = Ky * (1-ETa/Etm)

This factor Ky relates the relative evapotranspiration deficit with the relative yield deficit for the entire

Ky is used evaluate the corresponding vield decrease when water stress occurs.

Enter Ky or leave the box blanc if you are not interested in this analysis|1 15 EI:

MNHUINH 9 M3Toua Ky

A I T o a & T o a o dy I v dyd
Tagluammuanh 9 aztlumstleumduszans Ky mdudszanidrtniudita¥tenny
1 1 3’ = [ a = a A A A 9 [] 1
gou Inanemsnahvesiy derzuanteina lldwwandnvesizneenuinusetoatula Tasm

Ky d1m5unsriaaegszuaadly smeuani 10

Crop Ky Crop Ky
Alfalfa 1.1 Potato 1.1

Banana 1.2-1.35 Safflower 08
(Beans 1.15 | Sorghum 09
Cabbage 0.95 Soybean 0.85
Citrus 1.1-1.2 Spring Wheat 1.15
Cotton 0.85 Sugarbeet 1.0
Grape 0.85 Sugarcane 12
Groundnet 0.70 Sunflower 0.95
Maize 1.25 Tomato 1.05
Onion 1.1 Watermelon 1.1

Feas 1,15 Winter wheat 1.05
Fepper 1.1

Y J a
ﬂTWWN'Jﬂﬁ 10 LRI T IUNAMOTMITADVAUOIVOIHANTA (Doorenbos and Kassam, 1979).

Crop Growth Stages | Crop Coefficients ‘ Yield Response Factor ‘

Store data as

Existing Crops

Crop_Bean Rainy
Crop Bean Sum
Crop_Maize Rainy
Crop_Maize Sum
Crop_Patato_Rainy
Crop_Patato_Sum

|Cr0p_Bean_Rajny

Save -

flauTanINFARINIT i

d‘ v KX 9
MANUINN 11 MTUUNNVDYA

{ S
Tupmmuani 11 fumsuaanis Save Yoya

U9 Main Data
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Enter Soil Data

g%
Win Isareg - Soi Data (=

Soil Data =
| Insert Soil Data] Superficial Layer ‘ @
Select an option for entering data Soil Data
Soil Top Bottom Layer TAW
15-‘ Total available soil water (TAW) Layers Depth (m) | Depth (m) | Thickness | (mm/m)
1st Layer 0.00 0.10 0.10 513.35
2nd Layer 0.10 0.20 0.10 534.13
2(‘ FC and WP (fractions in volume) 3rd Layer 0.20 0.30 0.10 519.60
4th Layer 0.30 0.40 0.10 490.58
5th Layer 0.40 0.50 0.10 494.04
6th Layer 0.50 0.60 0.10 499.54
3!‘ FC and WP (fractions in weight) 7th Layer 0.60 0.70 0.10 50947
8th Layer 0.70 1.00 03" o o
Nutinoer oL son myers. B j Read From Disk File ‘

Suport Data
00.00 Soil water%
TAW
-00.50
-00.75
-01.00
Soil Layer Depth: .00 102.33 204.67 307.00 409.33 511.67 614.00
Exit -
_ ; . = = e ] ' -
“  IBLFM-The Office (.. || (= unn 2 - Jutaasalag . Project (& Model Win ISAREG - .. Win Isareg - Soil Data T Project Winlsareg M... B <FR®0 9

a Y 1y a
MARUINN 12 KU NVOYaAU

g v o [ 1 3 a 1 3 J
1. Total available water (TAW) Lﬂu@]ﬁlﬁ@ﬂ?ﬁﬁiﬂﬂ@uﬂTﬂ'JTNWuTGIJﬂﬂ%uﬂulma5651!&@3?’“

{ 1 I 1% '
Total available water (TAW) s maue Wudasiaiuanuan (water mmy/ soil m)

2. FC and WP (fractions in volume) iHugndendmsuilouaidls 2 §100 % FC (Field

' u’;’ a { J & o @ 1 a
capacity) 118y  %WP (Wilting Point) YoauaazFuauiismsua sadusasiaiulae U5u1a3

3. FC and WP (fractions in weight) tHusdudend msutloumduls 2 #fe % FC (Field

1 u’;’ a | J & o @ 1 g‘ 9
capacity) 8¢ %WP (Wilting Point) YoauaazFuaunismiua ¥adusasidiulaeimin

«aenaonly « FC and WP (fractions in volume)



Win Isareg - Soil Data

Soil Data

Select an option for entering data

¢ Total available soil water (TAW)

& FC and WP (fractions in volume)

 FC and WP (fractions in weight)

Suport Data

Insert Soil Data Superficial Layer | Save

Soil Data
Soil To Bottom Layer
Layers Depthp(m) Depth (m) Thlciness e P
1st Layer 0.00! 0.10! 0.10 0.29 0.15
2nd Layer 0.10] 0.20] 0.10 0.30] 0.15
3rd Layer 0.20] 0.30] 0.10 0.28] 0.14
4th Layer 0.30] 0.40! 0.10 0.25 0.13
5th Layer 0.40! 0.50] 0.10 0.27 0.15
6th Layer 0.50! 0.60! 0.10 0.30! 0.17
7th Layer 0.60! 0.70! 0.10 0.31 0.17
8th Layer 0.70! 1.00 0.30 oo oo
INUILIUEL UL SULL [|yELs, ‘3 ﬁ Read From Disk File

Soil Layer Depths

00%%

6.00%%

12.00% 18.00%

24.00%%

30.00%

36.00%

a A ) & A ‘ . . l )
MANUINT 13 ﬂ”lﬁm@ﬂﬂ\‘]ﬂGEUﬂ']nJ%uﬂfa1]331/]11!“@3ﬂﬂlﬁﬂ?!ﬂﬁn?i(fractlons in volume)

 Soil water%

T

!

TAW
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=

3 Y 1 1 1 1 qg/’ a a
ihudredramslddoya Taoa1 FC uaz WP 1811910 % Sand 1182 % Clay vouaazduanlagd19a9un

Y] a a S 1w A o oy a o a 1 v A
mﬂ‘ﬁmﬁmmmwuﬁ ﬂWﬁll'IJﬁgﬁ‘V]‘.ﬁﬂ13u1u15llﬂx‘l“lzﬂﬂ1!ﬂTLLWQL!ﬁULLﬁ%‘Igﬂ@UWWLL%% VDY LY UA

Fauonm mulumwwuni 14

Depth Sand* Sand fractions (%) Silt* Clay* Textural Textural  Density Total
VvC C M F VF class index  bulk particle porosity

m (% (%) (%) % Mg m? m'm?

Kamphaeng Saen soil series .
011343 01 06 29 11.0 197 406 Loam 407 129 262 051
02§ §287) 02 02 26 119 138 454 Loam 424 1.57 277 043
03 ) 36.1) 02 08 41 183 127 399 Loam 396 160 254 037
04 ) |500f 02 09 64 253 172 293 Loam 35 170 269 037
05462 03 09 50 249 151 291 Loam 38.1 1.76 256 031
06 ) J408) 01 06 74 235 92 284 Clay loam 434 169 259 035
07§ 1353) 02 03 32 191 125 307 Clay loam 46.7 169 264 036
08 ) 334) 00 04 37 183 110 290 Clay loam 49.6 1.67 2.60 0.36
09 ) |287) 02 04 28 161 92 338 Clay loam 505 168 262 036
1000233 02 05 21 117 88 374 Clay loam 529 166 261 036

dac

01-10 357 02 06 40 180 146 344 300 Clayloam 438 1.63 262 0.38

MWHUINT 14 HAAIMTNToYAYAAUS MWL Y
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1A% Sand 1A Clay a3l 1uT)sunsuduiee Soil Texture TriangleHydraulic Properties

Calculatord1n¥iti1 website http://staffweb.wilkes.edu/brian.oram/soilwatr.htm AIMNHUING 15

Soil Texture Triangle

Hydraulic Properties Calculator

‘Percent Sand ‘
‘Percent Clay ‘
|
Wilting point

D.2‘I‘\924I
(cm? water/cm? soil) |
Field capacity

!0.353395}
(cm? water/cm? soif) lo35332
Saturation

0513126
(cm? water/cm? soil)
Sat. hydraulic conduct.

0.244831
(em/hr)
Available water 0.141470
(cm? water/cm? soif)

% Clay (in water/foot soif) 1697651

Enter values for percent sand and percent clay and click on [Calculate]
to obtain the soil properties for the respective sand and clay.

MWEUINN 15 T15unsy Soil Texture Triangle Hydraulic Properties Calculator

A o < 1 9 ~
LiJEJmLﬁ’i’w]“ri‘iJﬂnﬂm%ulﬂﬁm MNAUINN 13

S B e
Insert Soil Data || Superficial Layer Save‘

Superficial Layer

Select TEW and REW mode Enter Sand and Clay Soil Components for this lay
.l ]l?fow Tew and Rew for this Depth (m) |
S0

B Sand (%)
» 1 want to compute TEW and

REW Clay (%) —
Silt (%) —

MWHUINT 16 Superficial Layer

< Y 3 a A ) oall 43( 1 a = Y A A
Wumsloudoyavossuau Misrdisunlusuaug Tinu 0-0.1mTasszliaesnielidondo
11513 NUANUDI Tew 11AZ Rew
245115 10A1ANENVDY Tew 1Az Rew UANTIUAT %Clay 1ag %Sand Tagluaninuni

0-0.1 m
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Enter Eto data using Evap56 program

B Model Win ISAREG - [Bean_Maize_Potato]

e Project Edit Data Options Combined Data | Simulation Window
R o : Make Soil Water Balance r!'*l

-3 Base Data —'——r:nm—son'l)‘ata Enter Climatic §
-3 Crop Data .

.1 Soil Data Soil Name Eto Data
-3 Climatic Data | j |

@-[_1 Eto Data

[-_1 Precipitation Data

{1 Wind Data First Crop ISecond Cropl Third Crop]
{1 Mininum Relative Humidity Data

[]--{__'| ]@gaﬂon Characteristic Data CI‘OD Name
../ Field Mesuraments Data

(0] Combined Data New |Cr0p_Patato_Sun j Edit
Average Crop Hei@t:

- - -
Temperature Vapor Pressure Wind Solar Radiation

[Diata File's Folder

[~ Check for Old Batch File
ER =

Drata. xlsx
[ Location. kst

3 Documents and Settings Mew Text Document. bt

= - Fain_2010.pre
{3 Administratar RH_Max_20101ha

{3 Desktop RH_Mir_2010.thi

& Datalzareg Solar_2010.ins
Temperature_Max_2010.tpa
Temperature_Min_2000.tpi
TestISH

< S A a v ve
Metearological Station's Name [N akhanpathom imsﬁﬂ@ﬂ'\luﬂn [Eguf;lﬁJ')V]F;l’} V]VLﬂﬂﬂj:]I@jJ’]

Location

Latitude: [14.017 f* Decimal Degrees Morth

,F‘ I ’1_" ™ Sexagesimal Degrees North
Altitude: |7 45 [m) Anemometer Height: |17 [m]

MArWInT 17 M3ad1edoya ETo

! 3| 3’ a [
vinnwauani 17 fumsasredeyanmsmeszmerhvosisdravslasldTisunsy Evapse saelums

E4
v A

fmnausTusunsuiivzdelideyads
1. Temperature Max and Min
2. Relative humidity Max and Min
3. Wind Average daily

4. Solar Radiation (n/N)
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a

] < { < o ]
ao lazilumsaddoyan Tsunsu Evapse Avsmsaziilumsendledramsasedoyadiugumvgi

U

| 1 Code ; 1=9781L59% , 10=7718AUW, 31=3718151 ]

¥

3| o =) ‘dl Y { Z// ]
dudnuiutnlddeya ayana1unn e AausinauusnauiauRaugaing

1
1 fnldlaudana w

2010 <

34.60 3520 3550  37.80 3710  37.30  34.00 3540 3470  32.80  27.90  31.20
33.600 35.00 30.40 36.80 36.40 37.30 30.60 33.600 33.320 32.30 28.40 31.00
33.50 35.20 36.30 37.20 36.70 37.530 31.20 32.60 34.40 31.50 28.80 29.50
34.00 35.60 37.10 37.20 38.20 368.70 31.20 33.50 32.50 29.90 28.40 29.10
34.70 35.40 37.70 37.490 37.60 35.30 34.90 33.20 34.10 28.10 28.80 30.70
31.00 34.70 37.60 37.50 38.30 35.70 34.80 33.40 34.60 30.00 240.60 30.40
10 33.30 34.80 30.70 37.30 38.00 33.80 36.20 32.70 34.70 33.20 29.80 30.00
11 29.40 34.70 36.60 37.50 39.50 368.10 36.00 33.80 34.90 33.80 31.20 29.50
12 30.40 35.10 35.70 38.30 40.00 34.90 36.20 33.90 33.90 34.50 30.00 30.60
13 32.50 35.90 28.50 38.60 40.20 33.80 36.50 34.70 33.10 33.60 249.80 32.60
14 33.40 36.20 31.50 30.30 37.40 34.90 35.40 31.60 33.80 32.60 20.40 33.50
15 33.600 35.40 30.50 39.30 33.80 33.30 36.20 32.60 34.20 31.30 29.80 32.80
16 31.60 35.20 36.60 39.00 38.00 368.30 35.40 32.20 34.50 32.60 30.10 33.70
17 29.30 35.70 36.00 37.80 38.60 36.60 34.30 31.90 33.80 30.60 31.40 34.00
18 30.00 35.80 36.90 38.10 38.20 36.80 34.40 34.60 31.e0 27.40 31.90 35.20
19 30.80 34.80 36.70 37.10 35.60 36.40 35.40 33.70 33.60 30.40 30.20 31.70
20 28.90 34.80 34.10 32.40 33.00 368.70 35.00 35.00 32.80 29.10 31.30 23.10
21 28.50 35.70 35.20 36.10 37.20 368.40 32.30 32.20 31.80 32.00 31.70 26.70
22 30.20 35.40 36.30 37.50 36.70 35.90 32.70 33.40 32.80 33.70 30.50 28.60
23 30.50 35.80 36.30 38.40 36.90 36.90 35.00 32.50 35.30 31.70 31.70 30.10
24 20.00 36.20 36.70 30.00 38.50 35.70 35.70 32.70 34.50 32.00 34.00 32.30
25 30.30 34.80 36.20 39,10 37.70 31.80 34.80 34.10 34.30 33.10 33.20 32.10
26 31.30 34.90 36.00 38.30 37.80 33.70 33.80 33.90 34.680 33.60 33.00 31.40

(=Rl WL = RN RECR TS RS N

a Y v A o 9 oo o .
MNHUINN 18 ﬂWiﬁiNGll@y'ﬁGlu Excel 1193119102 1 5un5uuuudiass Winlsareg

9 A a [ d'dy Y o 1 =1 a a A o o Y 9
maya‘nqmﬁnuﬁ;mqwi1muGluwu”lﬂmmmmﬂﬁmuqsauﬂmmmuﬂﬁﬂ@;u BMNITUNVIUDY AN

£l

F4 1
TaTu Excel udn Tihmdoyanavua lu137u AININHUINT 19

Mew Text Document

I8 Temperature_Max_2010 - Notepad
File Edit Format View Help

MEInii 19 Uuuudoyalu text
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iiorideyalalu Text Document 1d2 Tunmauani 20 widlumss Iaiduuueanalidmmne

el 1dsunsy  Winlsareg tag Evapse 1iuin 111414

M Text Document - Motepad
File Edit Format View Help

Mew Cirl+M
Open... ctrl+0 12

Save Ctrl+5
M.So 37.80  37.10
.40 36.80  36.40
Page Setup... 36.30  37.20  36.70
pint..  cul | 37,10 37.20  38.20
ot 37.70  37.90  37.60
37.60 37.50 38.30

33.30 34.80 36.70 37.50 36.60
29.40 34.70 36.60 37.50 39.50
30.40 35.10 35.70 36.30 40.00
32.50 35.90  28.50 36.60 40.20
33.40 36.20 31.50 39.30 37.40
33.60 35.40 36.50 39.30 33.80

T ——
Savein: | @ Desktop - J -
Y I My Documents I
L ‘% BRI My Computer > 0 ! v
MyRecent | MMy Network Places ptia WaNsFaIN1sudaLiinTe winana
Documents ﬁAdobe Reader X
= B AutocaD 2008 muvideresdays Teazuandldly naw
Deskiop MARUINT 21
-
r."
My Documerts
A 3| .
I wwaniwilu All Files l
My Computer
| ‘ m
. |
‘»‘] File name: ITempemture_max_2E'1 Otpa d
My Netwok = Saveastyps: | Al Files
Encoding: [ ans)

a Y v A o 9
MNHUINN 20 LLﬁﬂ\‘]ﬂ”liﬁi"lﬂ‘ll’f)?;ljﬂlW@‘L!H‘Uﬂ‘]JillﬂiﬁJ Evap56



I-m's
Wind 2 km'h VEN
1 -= sunshine daily average value (n)
2 -= sunshine hours / max sunshine hours (n/N)=Fans
3 -= sunshine hours per decade or month

Sunshine 4 = Global radiation (Rs) in MJ/m2/day NS
5 -= Shortwave net radiation (Rns) in MI/m?2/day

Max temperature TPA
Min temperature TPI
Dew point DEW
temperature
Drv bulb DRY
temperaturs
Wet bulb WET
temperature
Max relative
Humidity RHA
Min relative

- RHI
humidity
Average relative
humidity HUM
Evapotranspiration ETO
Effet.:n_ve . PRE
precipitation
Number of wet NDA
eVents

MNHLINT 21 uaaIns 1 wanaved lidaie

Y H Y
nntiwihmsteudeyaldnsuaun Tisunsu Evapse Avams autiumsamduaoude liflu

NNNUINT 22
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v N LV
Temperature Vapor Pressure Wind Solar Radiation

[rata File's Folder

EE -]

[ Check for Old Batch File

Data.xlex

ot Location. bt

= - Mew Text Document. bt
3] Documents and Settings Rain_2010.pre

@Administrator RH_Max_2010 tha

i Desktop RH_Min_2010.rhi
Solar_2010.inz
Temperature_kax_2010.tpa
Temperature_Min_2010.tpi
TestISH

Meteorological Station's Name [N akhorpathom

Location
Latitude: [14.017 (¢ Decimal Degress Morth

[14 *[1 "1 " © Sewagesimal Degrees North
Altitude: |7 45 [m] Anemometer Height: |41 [m]

Climatic Data Window

f.bate Identification! Insert Data‘ Save

Define First and last Year for the series: Data Units
First Year:  |2010 =] Last Year: 2010 = & mm/day
Define Series Time Step

T 9] (o

Data Series

Average

Exit

MWHUInA 22 wadoya ETo

] Y
iilo lawavesdoya ETo wudivaldsiinis save luduselil



Enter Climatic Data

gnf0819Ms ldAoyavoan

E Model Win ISAREG - [Bean_Maize_Potato]

iic Project Edit Data Options Combined Data Simulati

‘=N Bean Maize Potato
|_—‘_|*Hj Base Data

| Crop Data

27 Soil Data

=423 Climatic Data

[ Eto Data

{1 Precipitation Data
=
.13 Mininum R
=3 Imigation Chat
{27 Field Mesuran
-2 Combined Dat

Edit
Remove

Copy Selected Data
Paste

Climatic Data Window

nter Wind

Date Identification Insert Data| Save

speed data

Define First and last Year for the series:

1900 E|:

Define Series Time Step

First Year:

Last Year:

10 days

190

Data Units
C m/s
& km/h

£

TWdtayasusatiivinanalnape
VEN lefunannnistidiayaas
Medunnilauldaniznisly

Fig.18 D4 Fig.20

Read From Disk File

& Month
Lookin: [ 5 Data Isareg - emerE
y (B
Get External Data £
My Recent

Read From Disk File Documents
F L-}
Desktop
’\

My Documents
=
My Computer

0.75 _

“f‘ Fie name [Wind_2010 | Open
= 3
E 050 My Network  Flles of type: [Wind Speed files fven) - Cancel
i
Define First and last Year for the series: Data Units |
First Year; 2010 =] Last Year  [2010 = © mis
Define Series Time Step © km/h
© Month © 10 days & Daily
'
A ) Y 9 9 Gl Y o
Get External Data WaUVIBYALa I IUNINIG

Save Mu1n@

MWHYWINT 23 neraamsdd 1edoyameanimglona




Enter Irrigation data

Model Win ISAREG - [Bean_Maize_Potato]
iz Project Edit Dats Options Combined Data

Simulation  Window

‘= Bean_Maize Potato Data
(423 Base Data Enter
{:l Crop Data .
-] Soil Data Soil N
£1-423 Climatic Data

-/_1 Eto Data

-{_] Precipitation Data
m-[0] Wind Data

-0 Mininum Relative Humidity Data
=9 Irrization Characteristic Data
5@
{7 Iigation Water Resty
-2 Groundwater Contritn
2] Field Mesuraments Data
..{_1] Combined Data

Edit
Remove

Copy Selected Data
Paste

-

Y J v o
mweuIni 23 uaasilsndudeyagduuuns i

1.Irrigation aiming at maximal yield

69

Win Isareg - Irrigation Options

Irrigation Simulation Options
Select an option

1 lrrigation aiming at maximal yield

7)® Setting irrigation timings and depths
3C Enter irrigation dates
4 ¢ Crop without irrigation

5¢ Compute net Irrigation requirements

Read From File

Y

191N

nnuaLEuuEesaz a9

UNENWINNNTAINTD

Initial and Final Conditions Save

Initial soil water content
Initial TAW(%0) in the sedling layer

Initial TAW(%) in the soil layers below it

Number of days before harvesting:

Last allowed date

Soil Water Content and Time Limits Imposed to the Last

11190916 Tudauaasdu
. h,
AU ALUABIN1 3974

@ A
LUAANT

80 (%) ﬂ\_
Time limits before harvesting imposed to the last irrigation

NNUUAUTHIUTRAZ RN

]
a A

BudsnnNaaN17auN 1 14

-

A9 LAl ura TR

% 1
AR

v Y v
mvwuInd 24 juuums Idiradszmuluiig i

D . . = o
Irrigation aiming at maximal yield — Wums i

lunnsfinuuadunganisli

PR UT AL ALAR

< Y J A '
uummmmmﬁmmsuwmwﬂ%‘lmm
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2.Setting Irrigation timings and depths

Initial and Final Conditions || Set irrigation Timing Set irrigation Depths | Save ‘

Setting Irrigation Timings

Irrigation thresholds: Eta/ETm ratios
. . For each development stage, enter the
* Given ET&/ETm ratios irrigation treshold expressed by a Eta/Etm ratio
. Percent of TAW depleted
. . 5 Stages 4 Stages| 1 Stage
Percent of soil moisture content 2 : ‘ 2 ‘
depleted Stages Data
M t allowed depleti Stage A-B s
anagement allowed depletion
S Stage B-C
(MAD=<p) =
Stage C-D
The soil water depletion fraction Stage D-E
for no stress (MAD=pD) Stage E-F

Y

MNEWINT 25 () JUuDms IihaEn 2

Y Y Y
5 1 5

. . S o Yo A ' o A A 9q Y a o
1. Given ETa/ETm ratio. — (Humamuuams 1o snsiaiuszrang inies 1a 14a3anuii
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Computation of the irrigation depths

& As a percentage of TAW

Rules for Computings the Irrigation Depths

Initial and Final Conditions | Set irrigation Timing ” Set irrigation Depths Save
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Selected fixed irrigation 4
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3. Enter Irrigation dates.

Initial and Final Conditions ‘ Set irrigation Timing Save

Entering irrigation volumes

Compute irrigation dates

First Irrigation date 15/02 3
Irrigation Frequency |5 Days =

(davs)

Irrigation depths in:
" mm of water
# As a % of TAW

Set a fixed irrigation

Depth 70.00 (%) 3

-

Order| Date Depth
1st 15/02 | 70.00 (%)
2 nd 20/02 | 70.00 (%)
3rd 25/02 | 70.00 (%)
4 th 01/03 | 70.00 (%)
Set Sth | 06003 | 70.00 (%)
6 th 11/03 | 70.00 (%)
7 th 16/03 | 70.00 (%)
8 th 21/03 | 70.00 (%)
9 th 26/03 | 70.00 (%)
10th | 31/03 | 70.00 (%)
[Set ] 11th | 05/04 | 70.00 (%)
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5. Compute net irrigation requirement
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Show Resulted

Project Edit Data Options CombinedData = Simulation V
Compute Eto
23 Besn_visss_Potato
223 1§aseua(a - ter Climatic Stations
ED oy e Soil Name Eto Data Precipitation Data  Wind Data Min. Rel. Hum. Data
£1/423 Climatic Data |Soil_ KamphaengSean -|  [Nakhonpathom E -| [Rain_2010 <] [wind 2000 -] [RE_Min 2010 -]
(] Eto Data = R
(] Precipitation Data
(-1 Wind Data First Crop ISecond Crop | Third Crop ‘
(1] Mininum Relative Humidity Data
{1 Imigation Characteristic Data Crop Name 3
{13 Field Mesuraments Data = 5
{23 Combined Data New Crop_Bean Sum ~ Edit
15
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New | |Irrigation - R
Compute initial soil water depth from 2
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Cancel ‘ Execute

Trrigation Volumes | Control Data | Ft Qfc and Deep Percolation(1 Year) | Simmilation Daa | Crop Kos
Current Year Irrigation Days and Dephs Cumulated Depths
2010 | Trrigation | Leaching |~ Trrigation Depth (mm)
N?| Dat Month
2% | Depth (mm) 4 onth Ist10Day| 2nd10 | 3rd 10 Total
Totallrrigation 1] 15/02 41 February = = s 22.30
et (o 2| 1802 49 5 March s s s 9230
5 3] 2102 6 April = = s 65.10
17970 1] 26002 73
5| 0203 94
6] 08103 141
7| 14/03 197
8| 20003 23.4
9| 2503 257 S
i — -]
100 Select Graph
A TAW Avaliable Soil Water
785 _ Graph
oYT
. v\ J — e Soil Moisture Graph
Depth
ETa and Groudwater
295 Contribution
5 =l Export Results to Excel
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(Date) Exit ‘
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