ElziE /7~ Desain:
ﬁ% 7 PIAREA
(= http://piarea.co.id

Modul Pelatihan Tim lklim

Pelatihan Prediksi Produktivitas Tanaman Padi
Menggunakan Perangkat Lunak Aquacrop




Modul Pelatihan Tim Iklim:

Pelatihan Prediksi Produktivitas Tanaman Padi Menggunakan
Perangkat Lunak Aquacrop

Penanggung Jawab

Pengarah
Dr. Yonvitner. S.Pi., M.Si
Penulis

Perdinan
Rizki Abdul Basit

Devia Purwanti

Kontributor

©Hak Penerbit Dilindungi Undang-Undang All Rights Reserved
September 2019

Penerbit:

Pemerintah Kabupaten Subang, Jalan Dewi Sartika no.2, Jawa Barat.
Email: administrator@subang.go.id

2019

ISBN :

Foto dan Desain halaman muka oleh: www.piarea.co.id



http://www.piarea.co.id/

Aquacrop merupakan model yang dikeluarkan oleh FAO untuk memprediksi
produktivitas tanaman pertanian yang dipengaruhi oleh ketersediaan air dan jenis tanaman
pertanian. Ketersediaan air didasarkan pada peningkatan dan penurunan curah hujan dan jenis
tanaman pertanian yang digunakan yaitu tanaman padi. AquaCrop dapat digunakan sebagai
alat perencanaan serta untuk membantu pengambilan keputusan dalam manajemen pertanian
irigasi dan tadah hujan. AquaCrop sangat berguna untuk:

a. Memahami respons tanaman terhadap perubahan lingkungan (mis. sebagai alat
pendidikan)

b. Membandingkan hasil yang dapat dicapai dan aktual di ladang, sawah, dan spesifik
wilayah

c. Mengidentifikasi permasalahan produksi tanaman dan produktivitas air (mis. sebagai
alat pembanding)

d. Mengembangkan jadwal irigasi untuk menghasilan produksi yang maksimum (mis.
strategi musiman dan pengambilan keputusan operasional, serta skenario iklim)

e. Mengembangkan strategi dalam kondisi kekurangan air untuk memaksimalkan
produktivitas melalui:
1. Strategi irigasi (mis. defisit irigasi)
2. Praktik panen dan manajemen (mis. menyesuaikan tanggal penanaman, pemilihan

kultivar, manajemen pemupukan, penggunaan mulsa, dan panen air hujan)

f. Mempelajari efek perubahan iklim terhadap produksi pangan (misalnya dengan
menjalankan AquaCrop dengan kondisi cuaca historis dan masa depan)

g. Menganalisis berbagai skenario yang berguna untuk pengelola sumber daya air,
ekonom, analis kebijakan, dan ilmuwan (mis. tujuan perencanaan)

h. Mendukung pengambilan keputusan tentang alokasi air dan kebijakan air lainnya.

Melakukan estimasi hasil produktivitas tanaman padi di Subang yang dapat dihasilkan
pada suatu luasan lahan sawah dengan menggunakan data iklim, kondisi tanah dan pengolahan
lahan (irigasi) pada kondisi iklim saat ini serta kondisi iklim masa depan berdasarkan scenario
perubahan iklim pada berbagai model iklim.

Lahan tanaman padi berlokasi di Kabupaten Subang yang terbagi kedalam 5 klaster
iklim. Pada modul ini menggunakan Kklaster 1 sebagai wilayah contoh, yang terdiri atas
Kecamatan Binong, Blanakan, Ciasem, Legon Kulon, Pamanukan, Patok Beusi, dan
Pusakanagara.



DATA IKLIM

Data iklim yang digunakan adalah data NASA Earth Exchange Global Daily
Downscaled Projections (NEX-GDDP) dengan model CSIRO dengan rentang waktu 1986-
2015 pada klaster iklim 1. Kolom pertama merupakan data curah hujan, kolom kedua data suhu
udara maksimum, sedangkan data kolom ketiga merupakan suhu udara minimum. Data tersebut
kemudian disimpan dalam format .txt seperti gambar berikut:

| SUBANG CLUSTER 1 - Not

|| File Edit Format View Help

18.9033 29.7188 24,1829

15.3965 29.7188 . 5494

8.30557 30.6173 L2331

11.0568 30.6173 . 5735

. 0602 .238

.0602 23.4105

30.9063 L9219

30.9063 . 0769

L0951 23.1623

L0951 . 8522

. 5664 .042

. 5664 L0733

. 3646 L9246

. 3646 L7041

31.1469 L0817

31.1469 L8781

31.4375 L7419

31.4375 L9718

30.2715 L7941

30.2715 . 2069
. 29.1132
4.86739 29.1132
2.47143 31.8032
2.36598 31.8032
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DATA TANAMAN

Data tanaman yang digunakan merupakan data tanaman padi yang berasal dari
penelitian Sethi et al. (2016) di India yang telah dikalibrasi dengan tanaman padi di Kabupaten
Subang. Kalibrasi data perlu dilakukan agar tanaman yang akan disimulasi memiliki
karakteristik yang sesuai dengan tanaman asli yang ditanam di Kabupaten Subang. Berikut
merupakan karakteristik-karakteristik yang nilainya sudah dikalibrasi.

Crop characteristics

Nilai yang telah dikalibrasi |

Crop type Fruit/grain type
Display crop parameters Full set
Planting method Direct sowing
Crop canopy development Calender days
Canopy size seedling (cm2/plant) 3.00
Sowing rate (kg/ha) 25.00
1000 seed mass (g) 27.00
Initial canopy cover (%) 2.50
Maximum canopy cover (%) 85
Maximum effective rooting depth (m) 0.60
Max depth root (day) 38

Crop coefficient 1.10
Base temperature (°C) 10
Upper temperature (°C) 30
Water productivity (g/m?) 25

Reference Harvest Index (%) 40
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Pematangan (35 hari)

Gambar 1 Fase pertumbuhan tanaman padi
Berdasarkan gambar 1, dapat diketahui informasi:

Fase emergence: 20 HSS

Fase kanopi maksimum: 45 HSS
Fase penuaan: 85 HSS

Fase pendewasaan: 120 HSS
Fase pembungaan: 55 HSS
Lama Pembungaan: 30 Hari
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Profil tanah di Kabupaten Subang bervariasi dari loamy sand ke loamy. Profil tanah di
Kabupaten Subang dibagi ke dalam lima lapisan yang berbeda (Tabel 1). Model ini dikalibrasi
yang disesuaikan dengan kelebihan limpasan air dari sawah. Model Aquacrop menyediakan
file pengelolaan lapangan (field management) seperti tingkat kesuburan tanah dan pemupukan,
namun dalam simulasi tidak menggunakan parameter tingkat kesuburan tanah dan pemupukan.

Tabel 1 Kalibrasi profil tanah di Kabupaten Subang

Soil Water Content (%) Saturated
. Total .
Soil type Thickness Field Available hydraulic
(m) Saturation Capacity PWP Water conductivity
(mm/d)
Silt loam 0.15 38 16 8 80 800
Silt loam 0.15 38 16 8 80 800
Sandy clay loam 0.15 46 31 15 160 250
Sandy clay loam 0.15 46 31 15 160 250
Clay loam 0.15 50 31 15 160 100

*PWP: Permanent Wilting Point



IRIGASI

Metode irigasi yang digunakan yaitu irigasi permukan dengan tipe irigasi basin. Sistem
perlakuan irigasi dilakukan secara terus-menerus dengan penambahan air secara terjadwal
dengan ketinggian yang berbeda-beda dari mulai pembenihan hingga pembungaan. Jadwal
pemberian irigasi serta ketinggian air irigasi dapat dilihat pada tabel berikut:

Hari Setelah Semai (HSS) Ketinggian Air Irigasi (mm)
1 20
5 20
10 50
20 50
30 50
40 50
50 50
60 50
70 50

TAHAPAN SIMULASI

1. Menyiapkan data iklim harian yaitu curah hujan, suhu udara maksimum, dan suhu

udara minimum tahun 1986-2015 (kondisi saat ini) dan tahun 2021-2050 (kondisi

masa depan).

Memasukkan data iklim ke dalam Model AquaCrop.

Menyiapkan data karakteristik tanaman yang telah dikalibrasi dengan wilayah asal.

Memasukkan data tanaman yang telah dikalibrasi ke dalam Model AquaCrop.

Menyiapkan data irigasi dan memasukkan data irigasi ke dalam model AquaCrop.

Menyiapkan data tanah yang telah dikalibrasi dan memasukkan data tanah tersebut ke

dalam Model AquaCrop.

7. Me-running model AguaCrop untuk mendapatkan informasi prediksi hasil panen dan
biomassanya.
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LANGKAH-LANGKAH SIMULASI UNTUK KONDISI IKLIM SAAT INI

MENYIAPKAN DAN MEMASUKAN DATA IKLIM SAAT INI

1. Membuka model AquaCrop => klik start => muncul tampilan utama AquaCrop.

— - Main
May 2018 Environment and Crop
About Chmate

m_ ane | PP ——

Growing cyele: Dy 1 after souing: 22 March - Mahity: 24 Juy

AquaCrop D
r ' - wromon |l Rorfed aropping
Crop Water Productivity Model :> e 1o e ermgenes
!_[E S prafie )—nmu oo sy sl prafie
o shallow groundwater table

March - tn 24 1y

Fnglish =

S0H water rafie 8t Fid Capsdty

Exit

Ho specfic prapect

Ho fiek hservatiors

W/0) Food and Agriculture Organization
Y. of the United Natlons

& Exit Program

2. Siapkan data iklim dengan memilih Climate => Select/create climate file=> Muncul
jendela aktif baru untuk memilih file data iklim => checklist bagian import climatic
data lalu klik import/create.

" Mainme [ =) Select climate file =R

Environment and Crop

- B Select/Create Clmate fie |— path SELECT file from Data Base il
Rcls r—— | P — & Import dmatc data
7 ) ll e ————— -!;jlﬂ £ Creats cimas e

- [ Import/Create
Crop

(double) Click a File in the list to select

Crop '7 |

Fie Name |Desmphun | =

LosBanos.CLT Los Banos, Phiippines 17an-31Dec2004 - Data by International Ric
Irrigation '—
MIROCLIMCLUSL.CLT  MIROC IKLIM KLUSTER 1, SUBANG FINAL
Field '—

- Patancheru.CLT Patancheru, India 1Jan-3 1Dec1996 - Data by International Crops |
Sl profile '7 Phanrang.CLT Daily data Phanrang {Vietnam): 1 January 1993 - 31 December 20(
Groundwater s [Tunis.CLT Tunis (Tunisia) cimatic data

Valenzano.CLL ‘VE\EHZEHD. Italy 23Nov07-19Jun08 - Data by Mediterranean Agrol| D
Slmulatlomj Simuation period '—S\mu\ahwn period: from 22 Merch - to 24y

Initial conitions Sol water profie at Field Capacity
= Sl T > Data is spedi fing simulation run
) " Selected File :
Project Mo spedfic project
(None) > i  Delete selected file |
Field data ) Mo field observations
> & Displ
'—IRUH

Management

@ bxit Program | ’ X | B> Main Menu (no file is selected)

3. Pilih data iklim yang telah disiapkan sebelumnya yaitu CSIRO HIST CLUSTER 1.txt
untuk di-import => atur tipe data iklim (harian/daily) dan range waktunya.

|| selectfie | Timerange | Climati | o | climatic data |

|| Selectfle Timerange | Climaticparameters | ETo | Import cimaticdata |
I

o e i L7 Type and time range of climatic data

" Import data: File type

= Daily
TYPE  ~ 1odaiy
 montrly

Select file from list

fle + —D:\..\data kiuster 1-5

SUBANG CLUSTER 1.6t | [=en -

=L
[ Skripsi aku

(= Data skripsi devia
= data kluster 1-5

ime range
I~ notlinked to a specific year

FrstDay | 1 ¥ lastDay |31 x
FistMonth [January LastMonth  [December v
First Year | 1586 LastYear [ 2015

\;»: number of daily records (=10957) in specified time range

SUBANG CLUSTER. tnen.txt

SUBANG CLUSTER 3.txt

SUBANG CLUSTER 4.txt

SUBANG CLUSTER 5.txt
SUBANG CLUSTER 7.txt
subang1_CSIRO_hist_mm_1986-2015.txt
L doubledickon folder

subang1_CSIRO_hist_tasma_1986-2015.bct

subang1_CSIRO_hist_tasmin_1986-2015.1xt

subang3_CSIRO_hist_mm_1386-2015.txt

3 columns (Climatic parameters)

Selected file [SUBANG CLUSTER 1.txt

|
dick
‘to select file 10957 lines (Time range)

\ X cancl > Main mer \ \ e




4. Pilih climatic parameters dan klik kotak kosong pada bagian code untuk memilih tipe
unsur iklim sesuai kolom data iklim (kolom pertama: curah hujan (rain) dengan
satuan mm, kolom kedua: suhu udara maksimum (Tmax) dengan satuan °C, dan
kolom ketiga: suhu udara minimum (Tmin) dengan satuan °C).

|| Select ile | Time range  Climatic parameters | €10 | Import chmatic data | || Selectfiie | Timerange  Cimaticparameters | £To | Import climaticdata |
Climatic parameters | Climatic parameters
Notrelevant parameters : 1, 2, 3
E(ul ....... 2 3 2
<< cick in cell o select parameter >
Symbal.
o ic parameters
| Humidty | Wind | Sunshine Rodiation | ETo  Rain | None |
Code...iuinn
Missing data....oeesenns sar [
L undefined value [ -999.00 e T Rann L Undsined valus [ -999.000 ‘
saig....... JEEE] none | none Miseing........| none | none [Losrdl
|
Data range...ssssssnsss Data range .
Column Max, .| 40.2 29.0| Column Max,, | 114.5 40.2
Column Min. 0.0 27.9 16.3 Column Min...| 00 2.9 163
Program limits (Data F Program limits (Data Range)
Upper Init... Upper imit... | 300.0 | 45.0
i chicictn sla oode Lowsr .| 00 150 | 150
> ) Update Data Ra _ g | > {5} Update Data Range
| X | | |

5. Pilih ETo untuk mengisi nama stasiun iklim, ketinggian, dan lintang (wilayah pada
klaster 1 memiliki ketinggian 61 meter dan lintang 6,30 (dalam derajat desimal)
South.

Selectﬁlel Time range I Climatic parameters ETo | Import climatic data I

- Coordinates of Meteorological station

Station ICSIRO KLUSTER. 1

Altitude I 61 meter above sea level (m.a.s.l.)
specified in ~ Degrees and Minutes
Latitude I 6.30 decimal degrees I South vl—. {= Decimal degrees

~ ETo calculation (FAO Penman-Monteith method)

considered —E Air temperature ... Maximum {Tmax) and minimum {Tmin) air temperature (avaiable)

Air humidity.......... Actual vapour pressure (estimée de Tmin) estimated
Radiation .... .. Net radiation (solar radiation estimated from (Tmax - Tmin) difference) - estimated
Wind speed........... Wind speed (estimated from specified average valug) ———————— estimated

Coefficients I—{ check coefficdents for required estimates |

ETo

> ETo

Reference evapotranspiration

(evaporating power of the atmosphere)

calculated with estimates for:
- air humidity

ETo calculator oind speed

-net radiation

I Main menu |




6. Pilih kolom import climatic data => klik import climatic data => klik create climate
file => isi nama file dan deskripsinya => masukkan file curah hujan dengan men-
checklist bagian Rain,lalu klik select file from rain data base => masukkan file data
suhu udara dengan men-checklist bagian Temp, lalu klik select file from temperature
data base.

|| selectfile | imerange | | ero |
i Import climatic data in file(s)

[ Temperature file

Selected Rain, ETo, Temperature and €02 file
File Name: Description

UBANG CLUSTER 1 sETO

Description ... [SUBANG CLUSTER 1: daily ETo data (1 January 1986 - 31 December 2015)

© Rain  [SUBANG CLUSTER 1PLL [SUBANG CLUSTER L : daly rainfall data (1 January 1386 - 51 December 201

Rainfall file  ETo I(NDnE) |spemfy ETo data when Running AquaCrop
File 11000000 | SUBANG CLUSTER 1 «PLU U

 Temp I(NDnE) IDeruIt temperature data: Tmin = 12.0 and Tmax = 28.0 °C
Description ... |SUBANG CLUSTER 1: daily rainfall data (1 January 1986 - 31 December 2015)

co2 [Meunaloa.co2 [pefauit atmospheric €02 concentration from 1502 to 2033

Data base |
e PR v et s “Data Base —

Imparted

O e S

. [Flename ] . f
- Rain  SUBANG CLUSTER 1.PLU 7 >
[ e somsns cusen o
L M tmportdimatedets G CEBNE i < [ Create a new Rain fle
[) Create dimate fie

’ XK Cancel Create climate file
= — |

7. Pilih file curah hujan (rain) dengan judul “CSIRO HIST CLUSTER 1.PLU”, lalu
klik accept selection => pilih file suhu udara (Temp) dengan judul “CSIRO HIST
CLUSTER 1.Tnx?, lalu klik accept selection => lalu klik create climate file

G Select rain file = . Select temperature file

| SELECT file from Data Base | SELECT file from Data Base
| ‘1’4 ﬂ | Il ii
(double) 1i:hcka File in the list to select (double) Tlick aFile in the list o select
Fie Name |Desmunnn | - Fie Name |Desmmmn -
Phanrang.PLU Phanrang (Vietnam) - daily data: 1 January 1993 - 31 December 2( Patancheru. TMP Patanchery, India 1Jan-31Dec1996 - Data by International Crops |
EF BA EF daily rainfall data anuai 36 D Phanrang. TMP Phanrang (Vietnam) - daily data: 1 January 1993 - 31 December 2(
SUBANG CLUSTER 7.PLU SUBANG CLUSTER 7 : daily rainfall data (1 January 1986 - 31 Dece SUBANG CLUSTER 1, Tn!e‘SuEANG CLUSTER 1 : daily temperature data (1 January 1986 - 3
Tunis.Plu Daily rainfall from 1Jan 1979 to 31 May 2002 SUBANG CLUSTER 7.Trx SUBANG CLUSTER 7 : daily temperature data (1 January 1986 - 31
TunisDec.Plu Tunis {decade rainfall data 1973-2001) || Tunis. TMP Tunis (Tunisia) - daly data: 1 January 1878 - 31 December 2002
TunisMonth. Plu Tunis {(Monthly rainfall data 1979-2001) 4 Valenzano TMP Velenzano, Ttaly 23NovD7-187un03 - Diata by Mediterranean Agror ||
> @ UNDO selection | >0 @ UNDO selection |
Selected File: Selected File :
[SUBANG CLUSTER 1F —[>>> i Delete selected file | [SUBANG CLUSTER m—[:.;.:. f  Delete selected file |
> & Displa: lata | > & Display, data

’ X Cancel | > Accept selection I ’ X cancel | B> Accept selection I

File Name

\ANG CSIRO HISS g |CLI
Description

[KLUSTER 1, SUBANG CSIRO HIST

Selected Rain, ETo, Temperature and €02 file
File Name Deseription

© Rain ISUEANG CLUSTER 1.PLL ISLIBANG CLUSTER 1 : daily rainfall data (1 January 1986 - 31 December 201
1
CEo [None) [specify ETo data when Running Aquacrop

|
& Temp [SUBANG CLUSTER 1.Tny [SUBANG CLUSTER 1 : daly temperature data (1 January 1986 - 31 Decembr
|

coz  [Maunaloa.coz [pefauit atmospheric cO2 concentration from 1902 to 2089

- Data Base
'ﬁili > ) Select file from Temperature Data Base
‘ J < — [ Create anew Temperature file

| X cancel Create climate file




MENYIAPKAN DAN MEMASUKAN DATA TANAMAN

8. Memodifikasi file tanaman pada kondisi lokal => pilih Crop, ubah waktu tanam

menjadi

11 Januari

1986), lalu Kklik select/create crop file => npilih file

“PaddyRice.CRO” => klik display/update crop characteristics.

Main mer

Environment and Crop
Climate

B
crop

|
ME—EE;T

Sof profle

Grounsuater_[—
Simulation—"T")- smiston peied |—Smiston perod: fom 1 Janery 1566 - to 15 ey 1588

T} el ot |— i)
e ||

8 sekectiCreste Crop e

=]

G Dipley/pdate Crop characterstes |

AT
Sonoty — =] I =]
—

oo |

ol water prafle ot Fad Capacity

Ho specic praject

2| o e cbservatiors:

LT
B} <<<

@ it program

[

SELECT file from Data Base

B .
(double) Click a File in the list to select

Fie Name
DryBeantoD.CRO

[pescroton

Dry Bean GOD: Ke(Trx) = 1.05; HI effect very srong

Maize.cRO Default Maize, Calendar (Davis, 13un%6) =]
MaizeGDD.CRO Default Maize, GDD (Davis, 11ung6)
PADDY,CRO Subang, Indonesia

PaddyRice.CRO

e foult Poddy Rice, Calendar (LosBanos, 153an0<)

Default Paddy Rice, , 153an04)

UNDO salection |

S @
Selected file:
PaddyRice.CRO —[>>> i Delete selected file

2>

@ Orplay/Lpdte Crop characterstes |

| %o

9. Pilih bagian description lalu checklist bagian Full set => pilih bagian mode lalu
checklist bagian Calender days.

.| Crop characteristics

| esriton | Mode | Development | ET | Producton | Water | Temperatire | Sainty | Fertity | Calendar |
Display crop parameters

© Limited set
Crop develapment and production parameters
(mainly phenology and life cyde length)

“ Full set
All crop parameters

Response to stresses

File description  Protected file |1—ype of edit fieds (cells) |

Protected file (with default crop parameters)

to adjust to local conditions

1. Adjust cultivar specific or I

of crop

| Desciption  Moce | Development | Production | Fertity stress | Calendar |
Crop canopy development
n# Calendar days
© Growing degree-days (GDDay)

==

Threshold temperatures
for aop development

Base temperature:
Upper temperature:

10.0°C

canopy development adjusted to et

temperature regme of distinctive years

From: 1 January 1986

To

Temperature file: MIROC HIST KLUS 1.Tnx

31 December 2015 Number of distinctive years:

GODays variation in years

| % Carcel | |, Program settings

Protected fle

Hseveas

84 ovrar st

¥ Main Menu

I saveas

10. Pada bagian Development, isi bagian initial canopy cover, canopy development,
flowering and yield formation, dan root deepening menggunakan nilai karakteristik
tanaman yang sudah dikalibrasi.

[ e N -~ ===
H - a— %
| escrpton | Mode Develpment | £7 | producson | Water | Temperature | Sainty | Fersity | Caenda |
Crop development (no water, fertility or salinity stress)

140 ooy cover | Campy deveopment | Fowesing s Yeld Fomatin | Aot despenr |

PR = nove—

£ Estimate plant density

)

Crop.

o [ 2% |SJw—p
* Sowing rate

ki

[5.00 kgseed/ha

1000 seed mass | 27.00 g
germinationrate [ 90 %

" Row planting
E T ]

...... . Growing cyde (days) ...

rowspacng [ 030 m

104

Direct sowing

Plant density
833 333 plants/ha \ = | |
83.3 plants/m2

pr—
Desrpton | Mode  Devebpment | €7 | Prodichon | Water | Temperature | Sainty | Fertity | Colenr |

Crop development (no water, fertility or salinity stress)

=2

sowng maturity plantspadng | 0.30 m
Type of plonting method | CanoDY 53......... seeding: [TTRBAT cm2/plont —|
@ Orectsowg Canopy size dovs
© Trauplntrg seeding:........oocccceciccieerr. 3,00 cm2 3|
~ Plant denaty [ 533 333 plants/ha — =
| 82.3 plantsjm2 Initial canopy cover:  2.50 % -
potetd | Determinancy inked with flowering
Stk vegeabe
sra

et

I 1% Cancel | LI

Protected fle

Srotmcind fie




ponse to stresses

T 1
Description | Mode  Development | ET | Production | Water | Temperature | Sainity | Fertity | Calendar
Crop development (no water, fertility or salinity stress)

|| mnital canopy cover | Canapy development. | Flowering and Yield Formation  Root deepening |

no soil restrictions
e ~]— maxmum effectve rooting depth [ 060 3 meter

100%

CC

Expansion

5B n
Growing cyde (days)

0.15m Zr{minimum)
z

0.30m Shape factor

From day 1 after sowing to:
max depth

X Cancel | ] Program settings Frotected file H save s

11. Pilih bagian Production, lalu isi water production dan Harvest Index menggunakan
nilai karakteristik tanaman yang telah dikalibrasi.

Response to stresses

Response to stresses

Description | Mode | Development | T Producton | water | Tempersture | Sainity | Fertity | Calendar | Descrption | Mode | Development | ET  Producton | Water | Temperature | Solnity | Fertity | Calendr |
Crop production (no water, fertility or salinity stress) Crop production (no water, fertility or salinity stress)
| cropWater Productvity | Hervestindex | [|  Crop Waterproductvity ~ Harvestindex |

Crop Water Productivity - normalized for chmate and [€02] Reference Harvest Index

we== [258" 3} ield formation to=[40 2l
0.250 tonfha
0%
Cacrops [ 30- 35 0/in2 Performance under elevated [CO2) HI

C3aops [ 15-20gfm2 D%

Disalay ——[— <dtorshp Trnspraten -oencss 0%
" Relationship WP* - Atmospheric CO2 concentration
0% -

" H]
Biomass| ‘“”l““ IICIACrolzs 0%

Yield formation

Indicative ranges

Length building up HI [T000 T T

Duration of flowering B —
3 crops.

Sum(Tr/ETo)

. Program settings Protected fie I saveas

$ Program settings Protected fle I save s

12. Pilih bagian Temperature, lalu isi base temperature dan upper temperature sesuai
dengan nilai karakteristik tanaman yang telah dikalibrasi => klik save as => beri nama
file tanaman yang baru dan deskripsinya => klik save.

Response to stresses

Description | Mode | Development | ET | Production | Water Temperature | Saiity | Fertity | Calendar |

Air temperature stresses

I Crop development } Crop wranspiration | Polination |

Threshold temperatures for crop development

Ii Base temperature [10] 0
Uy

jpper temperature 300 °C

GDD 20

Not considered for canopy development
Selected Mode for development: Calendar days

Plat fime range
(¥ Temperature file | 1 January 1986 time. 31 December 2015
(" Growing cyce } |

Temperature file
MIROC HISTKLUS 1.Tnx
From: 1 January 1986
To : 31 December 2015

X cancel |} Program settings Protected fie H save =




MENYIAPKAN DAN MEMASUKAN DATA IRIGASI

13. Pilih bagian Irrigation => select file irrigation => pilih file Example.IRR => klik
display/update irrigation management.

= Main me: rrigation file
Environment and Cro
Climate P SELECT file from Data Base |~ .\ ygason water requrement
i (¥ Irrigation schedule
Climate '—Emﬂ-ﬂsLm CSIRO HIST, KLUSTER 1, SUBANG ﬁiﬂ " Generation of irigation schedule
Create Irrigation file
3 i

Growing cyde: Day 1after sowing: 11 January 1986 - Maturity: 10 May 1986 (double) Click a File in the st to select
crop I—Fadj-bm,l‘cﬂc Padi di Subang_versi 1

Calendar mode Fie Name Description
|

Field
Inet.IRR. Example net irrigation requirement (allowable depletion 30 % RAW!

Sail profile ALLT.S0L deep loamy sol profile rigasi.IRR Subang, Indonesia

Gmmdwaw o shallow groundwater table TR2a.IRR Trial 2 field Sahii
[Tr2bFix.IRR Trial plot 2 (Garcia)
Simulation—". |— Simuiation period '—Swmu\annn period: from 11 January 1986 - to 10 May 1986

1 l— M Soil water profile at Field Capadity
x F Offseason Simulation pel pping period >>> @ UNDO selection |

| Selected File :
— W No specific project
! [ExampleIrr > i Delete selected file |
Fieid data ) No field observations
>>>

Management
Subang, Indonesia SESSIEE

Igen IR Generation of irrigation schedule (sprinkler - 80% RAW depletion -
Mo specific field management

& Display/Update Irrigation management |

& Exit Program I X cancel | §> Main Menu I

14. Atur irrigation method menjadi surface irrigation dengan tipe basin irrigation => lalu
klik save as => beri nama file irigasi yang telah dimodifikasi dan berikan deskripsi

I I
Irrigation schedule Irrigation schedule
Mode ~ Irrigation method |Imgahnn events | Mode | Irrigation method ~ Irrigation events |
Irrigation method Irrigation events "lrrigat'mnwalerquaﬁtv oxcellent
EC, [ 0.0 ds;mil
¢ Sprinkler irrigation o B —‘
& Surface irrigation ¥ assion

Day No. 1-day 1after sowing: 11 January 1986

& Basin irigation When? Depth? Quality

 Border irrigation Event |Date Day r\‘m‘ et application (mm) | dsf‘m |;
" Furrow irrigation 1 |11 January 1985 2 0.0
- 2 |15 January 1986 5 0 0.0
3 |20 January 1986 Ul 50 0.0
4 30 January 1986 20 50 0.0
5 |9February 1986 30 50 0.0
[ 19 February 1986 40 50 0.0
Canopy Cover 7 |1March 1985 50 50 0.0

Plot events 8 11 March 1986 80 50 0.0 s

for partial wetting

Info? | Percentage of sol surface wetted......... [ ] ‘‘‘‘‘ 100 +| % Gear All Events |
Day No. 115 - maturity: 10 May 1986
‘ X cancel H saveas ‘ X cancel I saveas

Existing Fie name File name
IExamp\e.Irr ——————————Saveas >>—|IRIGASI " IIRR
i
Description
ISUEANG, INDONESTA|

I x Cancel | E Save




MENYIAPKAN DAN MEMASUKAN DATA TANAH

15. Pilih bagian Soil => klik select/create soil profile file => klik create soil profile file
=> beri nama file tanah dan deskripsinya, lalu masukkan jumlah lapisan tanah, kelas
tekstur tanah, dan kedalaman kelas tanah sesuai data tanah yang telah dikalibrasi.

il
. Select soil profile file =l
[ ——_

-“jlﬂ

(double) Click a File in the list to select

SELECT file from Data Base

[ Create Soil profile file

File Name

|Das:nuucn

sitLoam.soL
SiltyClay.50L
SOIL.SOL

Tansh.SOL
TANAHSUBFINAL.SOL
YoloClayLoamé, SO0L

deep uniform sity loam' soil profile

deep uniform 'sity dan

Subang, Indonesia
Subang, Indonesia

' soil profile

Subang FINAL, Indonesia

Davis soi, ClayL ayers FC inc, o 33% WP dec. to 13.8%, ready £ ||

@

UNDO selection

I Delete selected file

>

Selected File :

[TANAHSUBFINAL SOL _I:;.;.;.
>

&> Display/Update Seil characteristics

| ¥ cancel | ¥+ Main Menu I

= .
. Create sail profile file [E=EEN
File AHSUBFINAL = [s0L

Description :

IIAIMH SUBANG FINAL, INDONESIA

Number of Soil hurizunsl 5 =

Soil textural class

1 silt loam
2 silt loam
sandy day loam
sandy day loam
day loam

Create

| X coce

16. Pada bagian characteristics of soil horizons, masukkan nilai TAW (Total Available
Water), FC (field capacity), SAT (saturation),PWP (permanent wilting point), dan
saturated hydraulic conductivity sesuai dengan data tanah Kabupaten Subang yang

telah dikalibrasi.

o rre e

Description  Characteristics of soil horizons

Characteristics

Number
soil horizons

5]

Soil surface | Capillary rise

Plot |
Isoil water hd l

Click button to select
indicative hydraulic
properties from list

ﬁ'1|d<ness
horizon  description

Soil water | Stl)l'lil'lﬁlsl Penetrahllil:vl \

TAW
mm/m

hydra I.I|IC
oomluct

iau
mm!day

|015

[ | 1 Isilt loam

a0 | 8.0 1so|3so 00,0

[} | 2 Isilt loam

| 0.15

30

0.50 |

[ | 3|sand\-I day loam

| 0.15

160

I 15.0 I 31.0 I 46.0 I 250.0

0.60 |

| 0.15

[ | 4|sand\-I day loam

160

I 15.0 I 31.0 I 46.0 I 250.0

0.60 |

[ | 5 Iday loam

| 0.15

160

I 15.0 I 31.0 I 50.0 I 100.0

0.43 |

ﬂ Update list of soil hydraulic characteristics

_/

E Save as |

| x Cancel | ﬂ Program settings | I Main Menu I




17. Pada bagian soil surface, isi bilangan CN (Curve number) dan REW (Readily
Evaporable Water) => pada bagian Capillary rise, checklist bagian rooting depth
=>klik main menu.

BEr— = e =

Description | Characteristics of soi horizons  So surface | capilary ise | Description | Characteristics of soil horizons | Soi surface  Capilaryrise |
H ki Plot S
Soil surface characteristics || ot ee — i
¥ Rooting depth [5—( max : 0.60m ) soil surface
Surface runoff s |

f~— Curve Number 1

Capillary rise —

;0408488 |—Cn | 61 for proper field management p ry
IR from groundwater table
fill Default value (CH = 61) i
for hydrologic soll group : "B’ calibrate

INNTR] .
L dassification based on Kat of top horizon sitloam
=

\ y — —
silt loam L
— — -2m

sandy clay loam

- Jo— i
Soil evaporation _ﬁ"dy = ‘_m :
—3m
(~—— Readiy Evaporable Water N 4 -
day loam -~
———rew [11 <] mm — —
Default value (5 mm) am
evaporating \ Y
;.?gs.:;"ace layer roundwater
Calibration e—— —5m

— For depth groundwater table

Reset
e below soil surface....... [(200]3{m

Fee el e—— D s

X cancel | & Program settings

MENJALANKAN DAN MENAMPILKAN HASIL MODEL AQUACROP

18. Klik run untuk me-running model AquaCrop => checklist bagian to date => klik start.

L E
Environment and Crop sTart [ advene ——
Cimate 3 dors —— 1o 21y 2008
o date = Jfay = ][ 20e
Cimatz }—vsmunsm; CSIRO HIST, KLLSTER 1, SUBANG ETo  [50 mmjday o) [ =
Rain [ 166 | menfday
Trri 00 mm/day
Groming cyce: Day 1after sowing: 11 January 1986 - Maturity: 10 May 1985 e 15 el
i Subang LLCRE Padi di Subang vers 1 L
Calendar mode Chmate-Crop-Sol water | Bain | Soi mater pofle | Soi saknity | Cimate and Waler balance | Productin | Emironment
T e
Trgaton | gt Susang, Indanesia Tr &
Fld '—qhq No specific fidd management
o
e |
Sail profie -TANAHSUBFINAL'SC Subang FINAL, Indonesia %
C
o shalow groundwater izble
Legend |
11 January 1986 - to 10 May 1965 time (1| 10 D2 [0 ] W wmw w1
J T ; 1 ; T T T 1 T T T—T1 _—
T
- il coreitns |y Sol water profie ot Fekd Capacty Dr _Leo=nd Fhwirg
—osm i
— Proea | o specc project
G S—
- P | o ik oosarvatirs
W T
........................................................................ —r
& K Hain Henu 5] pdate
@ Exit Program

19. Muncul hasil simulasi.

sol saity....

average
REPEAT advance o Stresses aopeyde
. 10 days aries]oen NONE

INPUT 11 1986 e — ter - - -
tay . ey =] mperature (TTanspiraton)............. ... none
Elo mmjday rdate J10 ~May ater stresses ——

" s ——canopy expansic e 1% ]
Rk mm/day DD | | Production — stomatal closure. - none
Trri mm/day | o1 1086 Biomass | 16.848 tonjha early senescens

water J weed infestation none .
quality ] ds/m Dry Yield | 6.749  tonjha sail fertiity. nane ..

CimateCrop-Sail water | Rain | Soilwater profie | Soi salinty | Cimate and Water baiance | Producton | Envronment |
10 /oy

Tr Legend
10 scale

80 %

CcC

0 iegen |
E0
‘

time (day).

Dr  Legend

Flowering

@3 Numerical output I Main Menu 18] Update




LANGKAH-LANGKAH SIMULASI UNTUK KONDISI IKLIM MASA DEPAN

MENYIAPKAN DAN MEMASUKAN DATA IKLIM MASA DEPAN

1. Membuka model AquaCrop => klik start => muncul tampilan utama AquaCrop.

— - Main
May 2018 Environment and Crop
About Chmate

m_ ane | PP ——

Growing cyele: Dy 1 after souing: 22 March - Mahity: 24 Juy

AquaCrop D
r ' - wromon |l Rorfed aropping
Crop Water Productivity Model :> e 1o e ermgenes
!_[E S prafie )—nmu oo sy sl prafie
o shallow groundwater table

March - tn 24 1y

Fnglish =

S0H water rafie 8t Fid Capsdty

Ho specfic prapect

Ho fiek hservatiors

W/0) Food and Agriculture Organization
Y. of the United Natlons

& Exit Program

2. Siapkan data iklim dengan memilih Climate => Select/create climate file=> Muncul
jendela aktif baru untuk memilih file data iklim => checklist bagian import climatic
data lalu klik import/create.

" Mainme [ =) Select climate file =R

Environment and Crop

- B Select/Create Clmate fie |— path SELECT file from Data Base il
G I e & Impart cimatic data
7 ) © DeeyApdste inate deracamsia | -!;—Iﬂ £ Creats cimas e
. J —— [ Import/Create

Crop

(double) Click a File in the list to select

Crop '7 |

Fie Name |Desmphun | =

LosBanos.CLT Los Banos, Phiippines 17an-31Dec2004 - Data by International Ric
Irrigation '—
MIROCLIMCLUSL.CLT  MIROC IKLIM KLUSTER 1, SUBANG FINAL
Field '—

- Patancheru.CLT Patancheru, India 1Jan-3 1Dec1996 - Data by International Crops |
Sl profile '7 Phanrang.CLT Daily data Phanrang {Vietnam): 1 January 1993 - 31 December 20(
Groundwater s [Tunis.CLT Tunis (Tunisia) cimatic data

Valenzano.CLL ‘VE\EHZEHD. Italy 23Nov07-19Jun08 - Data by Mediterranean Agrol| D
Slmulatlomj Simuation period '—S\mu\ahwn period: from 22 Merch - to 24y

Initial conitions Sol water profie at Field Capacity
= Sl T > Data is spedi fing simulation run
) " Selected File :
Project Mo spedfic project
(None) > i  Delete selected file |
Field data ) Mo field observations
> & Displ
'—IRUH

Management

@ bxit Program | ’ X | B> Main Menu (no file is selected)

3. Pilih data iklim yang telah disiapkan sebelumnya yaitu CSIRO FUTURE CLUSTER
1.txt untuk di-import => atur tipe data iklim (harian/daily) dan range waktunya.

|| selectfie | Timerange | Climati | o | climatic data |

|| Selectfle Timerange | Climaticparameters | ETo | Import cimaticdata |
I

o e i L7 Type and time range of climatic data

" Import data: File type

= Daily
TYPE  ~ 1odaiy
 montrly

Select file from list

fle + —D:\..\data kluster 1-5
SUBANG CLUSTER 1.6t | [=en -
=D\
[ Skripsi aku

== Data skripsi devia
we data kluster 1-5

ime range
I~ notlinked to a specific year

FrstDay | 1 ¥ lastDay |31 x
FistMonth [January LastMonth  [December v
First Year | 1586 LastYear [ 2015

\;»: number of daily records (=10957) in specified time range

SUBANG CLUSTER. tnen.txt

SUBANG CLUSTER 3.txt
SUBANG CLUSTER 4.txt

SUBANG CLUSTER 5.txt
SUBANG CLUSTER 7.txt
subang1_CSIRO_hist_mm_1986-2015.txt
L doubledickon folder

subang1_CSIRO_hist_tasma_1986-2015.bct

subang1_CSIRO_hist_tasmin_1986-2015.1xt

subang3_CSIRO_hist_mm_1386-2015.txt

3 columns (Climatic parameters)

Selected file [SUBANG CLUSTER 1.txt

|
dick
‘to select file 10957 lines (Time range)

\ X cancl > Main mer \ \ e




4. Pilih climatic parameters dan klik kotak kosong pada bagian code untuk memilih tipe
unsur iklim sesuai kolom data iklim (kolom pertama: curah hujan (rain) dengan
satuan mm, kolom kedua: suhu udara maksimum (Tmax) dengan satuan °C, dan
kolom ketiga: suhu udara minimum (Tmin) dengan satuan °C).

|| selectfile | Timerange  Climaticparameters | ETo | Import cimatic data | || selectfile | Timerange  Chmatic parameters | £To | Tmport climaticdata |
Climatic parameters | Climatic parameters
Notrelevant parameters : 1, 2, 3
E(ul ....... 2z 3 2
<< click in cell to select parameter > >
Symbal.
o ic parameters
| Humidty | Wind | Sunshine/Radiation | ETo ~ Ran | None |
Code...iuinn
Missing data....oeesenns sar [
L undefined value [ -999.00 e T Rann L Undsined valus [ -999.000 ‘
vissng.... JEETE none | none Miseing........| none | none [Losrdl
i
Data range...ssssssnsss Data range .
Column Max, .| 40.2 29.0| Column Max,, | 114.5 40.2
Column Min. 0.0 27.9 16.3 Column Min...| 00 2.9 163
Program limits (Data F Program limits (Data Range)
Upper Init... Upper imit... | 300.0 | 45.0
i chicictn sla oode Lowsr .| 00 150 | 150
> ) Update Data Ra _ g | > {5} Update Data Range
| X | | |

5. Pilih ETo untuk mengisi nama stasiun iklim, ketinggian, dan lintang (wilayah pada
klaster 1 memiliki ketinggian 61 meter dan lintang -6,30 (dalam derajat desimal).

|| Selectﬁlel Time range I Climatic parameters ETo | Import climatic data I

- Coordinates of Meteorological station

Station ICSIRO KLUSTER 1

Altitude I 61 meter above sea level (m.a.s.l.)
specified in (~ Degrees and Minutes
Latitude I 6.30 decimal degrees I South v l_ (=] Decmal degrees

~ ETo calculation (FAO Penman-Monteith method)

considered —E Air temperature ... Maximum (Tmax) and minimum {Tmin) air temperature (available)

Air humidity.......... Actual vapour pressure (estimée de Tmin) estimated
Radiation .... .. Net radiation (solar radiation estimated from (Tmax - Tmin) difference) - estimated
Wind speed........... Wind speed (estimated from specified average valug) ——— estimated

Coeffidents I—{ check coefficients for required estimates |%

ETo

> ETo

Reference evapotranspiration

(evaporating power of the atmosphere)

calculated with estimates for:
- air humidity

ETo calculator oind speed

-net radiation

I Main menu |




6. Pilih kolom import climatic data => klik import climatic data => klik create climate
file => isi nama file dan deskripsinya => masukkan file curah hujan dengan men-
checklist bagian Rain,lalu Klik select file from rain data base => masukkan file data

suhu udara dengan men-checklist bagian Temp, lalu klik select file from temperature
data base.

T T import cimatc da . Create climate e ==
|| selectfile | Timerange | Climatic parameters | ETo  Import climatic data

File Name
Import climatic data in file(s) = jor
7 Temperature file Description
JSUBANG CLUSTER 1 T

Descripion . JSBANG CLUSTER 1+ daly temperature data (1 Jaruory 1566 ~ 31 December 2015) I

Fie

7 o file

Selected Rain, ETo, Temperature and C02 file
Fie vuvvv010 SUBANG CLUSTER 1 wETo File Name Description
Descrpton .. [EUBANE CLUSTER 1+ daiy ETa daa (1 Jarary 1356 <31 December 3015

@ Rain  [SUBANG CLUSTER LPLL [SUBANG CLUSTER 1: daly rainfall data (1 January 1986 - 31 December 201
|
7 Rainfall fle

C e [None) [specify 7o data when Running Aquacrop
|
e g SR Lo C Temp  [ivone) [Pefouit temperature data: Tmin = 12.0 3nd Tmax = 28.0 °C
Description ... JSUBANG CLUSTER 1 : dally rainfal data (1 January 1986 - 31 December 2015) |
¢ coz [Maunalea.CO2 [p=fait atmospheric CO2 concentration from 1902 to 2099
[ Data base ]
Folder Foider 1057

o T  Data Base
) Select file from Rain Data Base.

. [Fiename /
| Rl SUDANG CLUSTER 1611 1 1l > i
e S s 0
W ot | I R ‘ S T3 Creste anewRan e
[ Create dimate fie

’ X concel Create climate file
[ g — \

7. Pilih file curah hujan (rain) dengan judul “CSIRO FUTURE CLUSTER 1.PLU”,
lalu klik accept selection => pilih file suhu udara (Temp) dengan judul “CSIRO
FUTURE CLUSTER 1.Tnx”, lalu klik accept selection => pilih file CO2 dengan
judul “RCP4-5.CO2”, lalu klik accept selection => lalu klik create climate file

L Select CO2 file -8

SELECT file from Data Base

SELECT file from Data Base

SELECT file from Data Base

| (dmlhk)!i:licka File in the list to select (double) Click a File in the list to select

File Name [pescreton File Name [pesoton = Fie Name |Desmpﬂun | -
Phanrang.PLU Phanrang (Vietnam) - daiy data: 1 Januery 1993 - 31 December 20 Patancheru TP Patancheru, Inda 1Jan-3 Dec1996 - Data by International Crops | <o based on marine ai data (1980-201

= BA = a ta D Phanrang TP Phanrang (Vietnam) - daiy date: 1 January 1993 - 31 December 2( PCCEERN_A1B.CO2  Manua Loa observations 1958-2008 & IPCC projections for ALE sa
SUBANG CLUSTER 7.PLU SUBANG CLUSTER 7 : daily rainfal data (1.

SUBANG CLUSTER 1. Tnx‘E‘.UEANE CLUSTER 1 : daily temperature data (1 X

RCP26.CO2 Vesrly stmospheric CO2 concentration - IPCC: RCP 2.6

a[n

s P Daily raifall from 1 32n 1979 1o 31 May 2002 [SUBANG CLUSTER 7. T SUBANG CLUSTER 7 : dally temperature data (L January 1996 - 31 _N Vearly atmospheric CO2 concentration - IPCC: RCP 4.5,

TunisDec.Plu Tunis (decade rainfal data 1373-2001) [ Tunis. TMP Tunis (Tunisia) - daily data: 1 January 1973 - 31 December 2002 E > RCP6-0.CO2 Vearly atmospheric CO2 concentration - IPCC:RCP 6.0
[ L —| /

[Tunisionth Plu Tunis (Monthly rainfal data 1973-2001) s Valenzano. TP Valenzano, Ttaly 23N0v07-18)n08 -Data by Mediterranean Agror|_| RCPS-5.C02 Yearly atmospheric CO2 concentration - IPCC: RGP 3.5

S>> %] UNDO selection ————>>> (%) UNDO selection

Selected File :

@ UNDO selection

Selected file: selected File:
SUBANG CLUSTER LF > & [SUBANG CLUSTER 11 >>> Ml Delete selected file RCPa-5.C02 —[”> T Delete selected file
L [>>> & gl e Tenperars da -~ T

lete selected file
>>> & Display/Update Rain data

= = =

7

£y Create climate file o B
File Name

HISTCLUSTER 3 5 [CL1

[pata 1klim model CSIRO Historis Cluster 3 tahun 1986-2015

Selected Rain, ETo, Temperature and €02 file
File Name Descripton

¢ Rain  [CSIRCHIST CLUSTER 3 [CSIRO HIST CLUSTER 3 : daly rainfal data (1 January 1986 - 31 December
|

Ceo [ong

[specify ETo data when Running Aquacrop

€ Temp  [CSIROHIST CLUSTER 3| [CSIRO HIST CLUSTER 3 daly temperature data (1 January 1986 - 31 Dece

@ coa [Meuraleaco2 [pefaut atmospheric CO2 concentration from 1902 to 2099

- Data Base

ﬁﬂ > @ Select fie from CO2 Data Base
| J - Y% Crtea nen cozie

’ XK cancel Create climate file

“Langkah-langkah menyiapkan dan memasukkan ‘Data Tanaman’, ‘Irigasi’, dan
‘Tanah’, disamakan seperti cara mengolah data iklim saat ini”



LANGKAH-LANGKAH SIMULASI UNTUK MENGOLAH DATA 30 TAHUN

1. Membuka model AquaCrop => klik start

Version 6.1
May 2018

About

AquaCrop

Crop Water Productivity Model

|Eng|ish j‘i Start |
Exit

Qg@ Food and Agriculture Organization

of the United Nations

2. Halaman utama aquacrop terbuka => pilih Project => Pilih Select/Create Project File
=> Pilih Successive years (multiple runs) => Klik Create Project File

:

Environment and Crop Environment and Crop
Climate Climate
- cmate|{fiene) I speaty cimatc data when Ruming AqusCrop gﬁ - cmaie |G speoty cmstic data when Ruming Aquacrop
Cmp Cmp
Growing cyde: Day 1after sowing: 22 March - Maturity: 24 July Growiing cyde: Day 1 after sowing: 22 March - Maturity: 24 July

agenericarop 2 generic aop

Calendar mode CEaamoE

Crop Crop
Irrigation Rainfed cropping Irrigation Rainfed cropping
N specific field management N io specific field management
Soil profile deep loamy soil profile Soil profie deeploamy soil profile
- Groundvater |G 111 o shalow groundate tale I - oundwater|—{fane) ] o shslow groundater able
Slmulatlorkn_ ' Simuation period |—Smu\ahm period: fiom 22 March - to 24 July Slmulatlomj simulation period |7
") intel condons |0 ol voter oot i ety il conditons
o j Off semson @ Select/Create Project flle I— Path
| o |- m— < o ,_,-”J: © Dayhpise o e |

Fielddata  [—fMane) | Nofield observations 2| Fweldd tz
R— Close

4 Exit Program & Exit Program

" Single simulation run

T > cific project
Selected File :

(tione) —[>>> i Delete selected file |
‘ >3 = Display/Update project characteristics |
«Z Display content

’ X Ccancel | I Main Menu (no file is selected)




3. Tampil seperti gambar berikut, pada menu Climate => Klik Select file => Pilih data
iklim CSIROHISTCLUSTER1.CLI =>Accept

£ Select climate file - oiEN|

SELECT file from Data Base

B Create project (multiple runs) - successive years - o IEH] ‘ T Jm i

Crop ; |
cimete M ‘ Successive years of cultivation  mumberofyears] 1 |3 / ] (""“"'e)f“d‘a File in the list to select
File Name: |DEsEriuhun n
47> > Climate
crop Pocum.CLT Aoum sirategy o
Gimate e management | Ran | 1o | Temperature | Atmossheric o2 concentraton | Bru76-05.CL1 Brussels (Belgium) daily clmatic data 1 January 1976 - 31Decembe L
Irrigation
| Brussels. LI Brussels, Belgum 1Jan 1990 - 31Dec 1989
- - Climate file MF Path Cordoba.CLT Cordoba, Spain 1Jan-31Dec1986 - Data by University of Cordoba

Fik name [fione) CSIROFUTLRECLUSTER :Data ikim Model CSIRO Future Cluster 1 Tahun 2021-2050 |

Description Specify dimatic data when Rurning AquaCrop

Sol profie ata Ikim Mode| CSIRO Historis Cluster 1 Tahun 1986-2015
Range Davis.CLT Davis, California 11un-310ct1996 - Data by University of Californiz i
Groundwater from any date — to anydate [
Foggia. CLI Foggia, Italy 11an2000-31Dec2001 - Data by Consiglio per la Ricer
M
Fie
1 ’Lﬂdl Rainfall (None) Spedfy Rain data when Running AquaCrop

ETo (fione) Specify ETo data when Running AquaCrop selected File : s
1 - Initial Temperature (None) Defauit temperature data: Tmin = 12.0 and Tmax = 28.0 °C CSIROHISTCLUSTER] 23> @ UNDO selection |
€02 Maunaloa,CO2 Default atmespheric CO2 concentration from 1902 to 2099 B

| o
| X cancel | & Accept I

4. Beralih ke menu Crop => klik Select File => pilih Padi_Subang.CRO => Accept =>
Ganti tanggal di Day 1 after sowing /plating menjadi 11 Januari => start at years
1986

=3 Select crop file = = -

SELECT file from Data Base

. =
2] Create project (multiple runs) - successive years = iEn "ﬁﬂ
Environment and Crop ‘ J

a " . |
Clmate | Successive years of cultivation (dmll:le)?hcka File in the list to select
| File Name |Das:rimmr| ~
z 1 Crop
198, [MaizeGDD.CRO Default Maize, GDD (Davis, 11unS6)
File manegement | PaddyRice CRO Default Padidy Rice, Calendar (LosBanos, 15Jan04)
Irrigation
PaddyRiceGDD.CRO  Defauit Paddy Rice, GOD (LosBanos, 157an04)
Crop file 1 Select file I— Path =5
p— adi Subang
File name PEFAULT.CRO. | Length of Growing cyde (days) v+ 125 Potata,CRO Default Potato, Calendar (Lima, 17May9s)
Description a generic crop
Soilprofile E PotatoGDD.CRO Default Potato, GOD {Lima, 17May3s)
Day1 i i Quinoa.CRO Default Quinoa, Calendar (Bolivia, 150ct)
Groundwater -
E 22 &[22 =l =] ————————startatyear:[ 155 ] Sorghum.CRO Bushland Texas 1991 Sorghum 25 June 1991
= ~ = " Generate onset based on rainfal e
Simulation  Generate onset based on ai temperature
1. ﬁ— period

Create I X cancel | I Accept |

=] Create praject (multiple successive years - o
Environment and Crop

Cimate | ‘ Successive years of cultivation Numberofyears| 30 |3 / ]

55>
ﬁw rop
Fie management |
Irrigation

Crop file ) Select fie |— Path
Feld
ﬁ Fie name Padi_Subang.CRO | Length of growing cydle (daysi. . 2
. T
Day1

Description Padi Subang
E&l @ e[ - swtatven m E

" Generate onset based on rainfal

Simulation

" Generate onset based on air temperature

1 e |

3* Initial

Calendar ’ X Concel Create




5. Pindah ke menu Irrigation => klik Select File => pilih Irigasi_Subang.IRR =>

Accept

4] Create project (multiple runs) - successive years

|

Environment and Crop

a =
- e
| =

Groundwater

Simulation

a— Period
E— Initial

numberof years| 30 |3

Successive years of cultivation

>>> Irrigation management

Irrigation fle management \

C

irrigation file

2 Select fie ’7 Fath

Fie name [(None),
Desaription Rainfed aropping

) |

Calendar

¥ cancel Create

£ Select irrigation file

SELECT file from Data Base

1’]4“

(double) (‘Iick aFile in the list to select

File Name |Desﬂiuhnn

Example. It a particlar schedule

Igen.IRR. Generation of irrigation schedule {sprinkler - 80% RAW depletion -
Inet.IRR Example netirrigation requirement {allowable depletion 30 % RAW

TR2a.IRR Trial 2 fild Sahii
ITr2bFix IRR Trial plot 2 (Garcia)
Selected File :

Irigasi_Subang IRR

>>> UNDO selection

@

X Cancel ‘ I Accept

6. Pindah lagi menuju menu Soil Profile => klik Select File => pilih

Tanah_Subang.SOL => Accept

= Create project (multiple runs) - successive years

S |

) Select soil profile file

Environment and Crop

E ==

Field

" Sail profie

= ]
Groundwater
Simulation

af Period
E H Initial

<} |

Successive years of cultivation .

Mumberofyears| 303

>>>

Soil profile

Sail profile fie management |

Soil profile file

— @ Selectfie ’7 Path

Fie name [DEFALLT.SOL
Desaription deeploamy soil profile

Calendar

X Cancel Create

SELECT file from Data Base

i

|
(double) ‘Click aFile in the list to select

Fie Name ‘Desmpnar\

SandyClayloam.SOL  deep uniform 'sandy day loam' sl profile

SandyLoam.SOL deep uniform 'sandy loam’ sail profile
sit.soL deep uniform ‘it soil profile
sitClayLoam.50L deep uniform 'sity clay loam’ sl profile

sit.oam.SOL deep uniform ity loam' soil profile

SityClay.SOL decp uniform 'sity day’ soll profie

VoloClayLoamé.SOL

Davis soi, ClayL layers FCinc, to 3% WP dec. to 13.8%, ready €
v

Selected File :

[Tanah_subang.50L

Ko

7. Selanjutnya pada bagian Simulation, pilih Period => untuk bagian First run klik di
bagian Linked to growing cycle dan bagian Next run klik bagian Linked to growing
cycle => Pilih menu Calendar untuk memastikan rentang waktu simulasi => Pilih
Create => beri nama File Name dan Deskripsi => Klik Save

B Create project (multiple runs) - successive years

_— |

Environment and Crop

. =
“ e
| =

Groundhater

Number of years] 30 3|
lation: Period

Successive years of cultivation

Smulation period |

Simulation period

-

First run
€ Linked to growing cyde ...
€ Startat fixed date ..

... of cropin first year

Next runs (successive years)
& Linked to growing cyde

€ Link simulation runs ...

€ Startat fived day ...

.. Startat crop maturity of previous year

et | [ gome | _crene |

- oEm|

A
Environment and Crop

. =

n e

Create project (multiple runs) - suecessive years

Successive years of cultivation  mmbersfyears| 30 |2

— 5>

Calendar

Graphicaldsplay | Crop growing cyde | Simulation period |

vear| 255 |4

San Feb Var Apr Way Jon 3d Jug Sep Oct Nov Decl—oAN ~
Soi profie L=
=
> =
é Groundater 1987 |-
=
1088 |52
mu lation —
1989 -5
period
=
1990 |-

Initial
=== qopgowing cycle

‘ —simulation period

)
3

X Cancel Create




£

(o)

Save as

File name

Description

- cEER

Save as >>—|ROHIST CLUSTER 1w |PRM

[pats aquacrop model CSIRO Historis Cluster 1 tahun 1586-2015]

X cancel = save

8. Setelah pilih Save, maka akan kembali ke menu utama, hal yang dilakukan adalah
untuk memastikan kembali bahwa tanggal simulasi sudah sesuai. Untuk
melakukannya klik Project => Display/Update Project characteristics => Pilih menu
Environment, Crop and Simulation files

B2 Main menu
Environment and Crop Project characteristics
Climate Sequence of 30 runs
Eicsmummwm Data Ikiim Model C¢
Crop

Growing cydle: Day 1 after sowing: 11
Padi Subang/CRO | Padi Subang
Calendar mode:

—irigasi_Subang IRR | Trigasi Tergenangi

No spedfic field mar

fFareh SubaRgSOL Profii Tansh Kab. 5
e no shallow groundater table
il latio!

- oW

we[ 1 3|

Project

SIRO Historis Cluster 1Tahun 1986-2015
aaaaa 'y 1985 - Maturity: 10 May 1986
nagement

ubang

4

Project type: Multiple
‘Sequence of 30 simulation runs

) Select/Create Project file
7_|£ 2 by ot proect charactmts |

[CSIROHISTCLUSTER 1.7

< @) UNDO project selection
4 Exit Program

Description

[pata aquacrop model CSIRO Historis Cluster 1 tahun 1986-2015

X concel

¥ Main Menu

=

[o HERERRE

Soil !
- seiecic |- e Sibano oL rofiTanch kb, Subaro
[ srondvater |5~ ey
im ation

s
T s }»r - (one)
X |- Off season )»VV - (None)

) Project characteristics
Descrpton  Emirenment, Crop and Simulation fies | Calendar | Program settngs |
Multiple project: — Simulation run [ 1| $]outof 30
Environment and Crop
Climate }»!7 ~ CSIROHISTCLUSTERY Data Ikim Model CSIRO Historis Cluster 1 Tahun 1986-2015
1 eyde: Day 1after sowing: 11 January 1986 - Maturity: 10 May 1986
crop }»« {1SUbanG!CRO" | Pad Subang
Management i Frac Urface wetted by iigatiorl00 % -Basin Irrigation -

igasi_Subang.IRR | Iiga:

Mo spedfic field management

o shallow groundwater table

f— Simuiation period: From: 11 January 1986 - To: 30 January 1986

Soi water profile at Field Capacity
Mo spedfic off-season conditions

L Check if apply to all 30 runs

- omw

X cancel

| ¥ Main Menu

9. Pilih menu Period => centang bagian Linked to growing cycle, jika telah dicentang,
bar warna biru akan memiliki panjang yang sama dengan bar berwarna hijau =>
pada pojok kanan atas (Multiple Project: - Simulation run), gerakkan panah kebawah
sehingga merubah angka dari 1 menjadi 2 => centang bagian Linked to growing cycle
seperti yang dilakukan sebelumnya => lakukan langkah tersebut hingga angka

menjadi 30



K Project characteristics

T |

_— - |

Project characteristics

Description  Envionment, Crop and Simuation fles | Calencir | Program settngs |

Multiple project:

simulation run| 1| $fautor3

— Environment and Crop

Climate |—|7 | csmorsTOSTER Data Tdm Modsl CSIRO Histors Clster 1Tahun 1985-2015

smwmg cycle: Day 1after sowing: 11 January 1986 - Maturity: 10 May 1986

| i Sibang CRO! | Pack Subang

m =

Management

——

Fracton of sol surface wetted by irrigatior 100 % - Basin Irigation -

[ B ra—
u» Fed |—|7 (ore)

Trigasi Tergenangi

No specific ield management.

Profil Tansh Kab. SUbang

.» sail profie |—|7 Tanzh_Subzng.SOL

Groundwater |—|7 o)

no shallow grounduwater table:

period
[ Linked to groning cyde

from[ 13 ] pamuary ][ 1506
[ =] [y ][

t0 10 May 1986

S

T+ Off season [ -

Close

L check if apply to all 30 runs.

Description

Environment, Crop and Smulation fiks | Calender |

|
lMuRipleprojed:—s'lmulationmn 1 [2outof 30 l

— &
@ Cimate |7~ SIROISTCLUSTER. Data 14m Model CSIRO HistorsClster 1Tahun 1595-2015

and Crop

Field

=

3 Groving cyde: Day 1after soming: 11 January 1986 - Maturty: 10May 1585

E» crop |- padiLsibang. 0RO pad Subang |
- Fraction of sol % ~Basin Iigation -

[ & IigssSubsng IR IngasiTergenang

- - (ene)

No specific ield management

Soil

' Sail profie |—|7 Tanah_Subang SO

Groundster |—|7 ore)

Profi Tanah Kab. Subang

o shallow groundwater table

C

period
I linked to groming cyde)

o] 15 ] Py =] 192
w[© ey ][ mes

3* Initial |—|‘-’
T} orsmn}- -

P January 1986 - to 10 May 1986

Check if apply to all 30 runs

‘ X cancel ¥ Main Menu Hsaves | ‘ K cance | B> Main Menu Hsoeas
E Project characteristics = = “
Descrition  Environment, Crop and Smuaton fles | Calendar | Program settings |

l Multiple project: — Simulation run | | +]outof 30

—E

and Crop

E» Cinate [/ CSIROHISTCLUSTERY, Data i Model CSIRO Hitors Cluster 1 Tahun 1985-2015 |

Growing cyde: Day 1after sowing: 11 January 2015 - Maturity: 10 May 2015

arop |—r<{ PadiLSubANGICRONT] Padi SLbang

B

Management

Fraction of soil surface wetted by irigatior100 % - Basin Irrigation -

O o |
u— Field |—07

T@assmmm

Trigasi Tergenang!

No specific ield management

Soi ;

Sailprofie |—|7

Groundater [ < (o
-

-

Tanah_Siibang.S0L | Profil Tanah Kab. Subang

no shalow groundwater table

period |

Y
Conditions
37 Initial |—| ‘-,
3 Off season ':/ b

period
¥ Linked fo rowing cvcke

Growing cycle —— from 11 Janu:

Check if apply to all 30 runs.

'

jary 2015 - to 10 May 2015

om| 11 ] [January
w010 ~][May ~][ 2018

~][ 2015

| XK Cancel

Br Main Menu

Hseveas

10. Setelah selesai klik Main Menu => akan keluar menu Confirm => klik Yes =>
Kembali ke menu utama dan siap untuk menjalankan simulasi => Klik Run untuk

memulai simulasi

Project characteristics

- oEE|

Main menu

Environment and Crop

| sequence of 30 runs

Ciimate —Rwn| 1 3
Description  Envirenment, Crop and Smulaton fies | Calendar | Program setings | IE|
Af “SIROHISTCLUSTER Data Ikim Model CSIRQ Historis Cluster 1Tahun 1986-2015
Multiple project: — Simulation run [ © | 2|oter30
Ei and Crop
Crop
Cimate |—|7 | CSIROMISTCLUSTER Dota tkim Mokl CSIRO istorss Cluster 1 Tahun 1986-2015 | Growing cyde: Day 1 after soning: 11 January 1986 - Maturity: 10 May 1386
| 20 SIBANGICRD | Padi Subang
| Growing cyde: Day 1 after sowing: 11 January 2015 - Maturity: 10 May 2015 Calendar mode
crop |—|7 | padiLsubane.cRO) . padisubang | Management
i AEE,MERR Irigasi Tergenangi
Management o .
g — i = Fraction of soil surface wetted by irrigatior100 % -Basin Irigation b o
!,— rigation |—|7 rigasi St | - 5
! -=/ Confirm =T soi
} iekd | - —TanahLSUBaRgISOL] Profi Tanah Keb. Subang
o ® Save changes LN
e to Project File ? > —{Mone) " no shalow groundwater table
.» Sol profie |-+
B Gooundwater [ - Dione) ancel I Mo | ’ ~ .
period: from 11 January 1986 - to 10 May 1985
 Simulati
—{ione) Soi water profile at Field Capacity
period | = k-Ed L - fiom| 11 _v|[anary _~|| 2015
rked to growing cycle L.
o [0 =] [way BES
Conditions ———— o #
T e - ronng evde — flom 1 Jenuary 2015 - to 10 ey 2015 - projct I-—Euu}nsruusraz Data aquacrop modsl CSIRO Htoris Cluster 1 tshin 1886-2015
I I
]» Off season — - Field data I-—EW) Mo field observations
[

Cancel

Hsevess

<< Q) UNDO project selection
& it Program




11. Jalankan simulasi dengan menekan Start => pada bagian to end of simulation run -
Nr, gerakan panah kebawah hingga angka 30 untuk melakukan simulasi langsung

selama 30 tahun

Simulation run

_— |

~ = average
o) wn | 1 j Stresses aop cyde
e[ 10 days to 21 January 1386 none.
986 TPUT 11 May 1986
ol - || 1986 - i ~ |[May nene
Efo |50 mmjday wocate [10 < [ay = o [ mmidey C todate [10 ~]May 1986
Rain [100  mmj/day Rain mmj/day o
ri 00 |mm/day i mm/day ‘};‘L’:“v‘ﬁs Biomass| 17538 tonjha dear\fés;r:scence
el e weed nfestation none
quaity 1000 ds/m auality & Simulation run: 1/30 Dry Yield| 7024 tonjha soll fertiity. none
Clmate-Crop-So water | Rain | ol water profie | Soilsainity | Clmate and Water baiance | Producton | TotaisRun | Environment Cimate-Crop-Soi water | Rain | sl water profik | Soi ssinty | Cimate and wiater balance. | Production | TotalsRun | Emvironment |
10 mm [day 10 MM/daV
Tr Legend ¥ Legend
Scale Scale.
85 % es w.
CC I
©  regend E—v 9 Legend LALTH
tme (day). 10 2 ED 0 i & 7a a0 a 100 R e (& 0 2 n 40 50 60 n & a 10 110
i i i i i i i i i i i i i i i I i i i i
X
Dr  Legend Floweing Dr  Legend Floweing =T
Omm FC
20 T
40 -
60—
= PP
¥ Main Menu 5 Update ‘ G Numerical output 15) Update

12. Tanda bahwa semua simulasi selesai dijalankan adalah pada bagian Output
Simulation run akan menunjukkan angka 30/30.

exr run ||— advance

INPUT 11 May 1986

e wn v o 2]
t!‘ 10 days
C oo [0 eyl

ETo mm/day

Rain | mm/day Production

o [ |mmday | VT Biomass| 17538 tonha
amd|dS/m | Simulation run: 1/30 Dry Vield| 7024 tonfs

Stresses

—soil sality

water stresses ——
‘canapy expansion,

early senescence
ed infestation
L sall fertiity.

{— temperature (Transpiration).

stomatal dosure.......

average
aop cyde

none

1%

Cimate-Crop-Soil water | Ran | Soi water profle | Soilsainity | Clmate and Water balance | Procuction | Totals Run | Envronment |

E Simulation run - =
= average
nwm ﬂdvmﬁ w1 Stresses aop cyce
}: gt e ity
mPUT 11 May 2015 o
® 1086 P °
Eo [ mmjday wate [0 ey =] [ ater sirasses ——
_ canopy expansion.. . rone
Rain '“'"/““ Production e
" ouTPUT - .
1 mm/day [ ST Biomass| 19.247 _tonja early senescence

imulation run: 30/30

ey 7 T

Dry Yiekd [ 7.708  tonha

[ weed infestation,
ol fertiity,

none .
nane ..

Clmate-Crop-Soil water | Rain | Soi water profile | Soi sainty | Cimate and Water balance | Production | TotalsRun | Envirorment |

10 mmjday 10 mmjdy
Tr Legend Tr Legena
scake_ | O sce
85 % 85 %
CC CC
Legend Legend
tme (@ay) i D =0 0 @ o) tme (d: m El E] 100 1
Dr Legend Flowwering Dr  Legend Flowering

@ Numerical output

75 Update ‘

@ Numerical output

e Main Menu

5] Update



MENYIMPAN HASIL SIMULASI

1. Untuk menyimpan hasil simulasi pilih Main Menu => pilih Yes =>Output File

— Fadvan:ﬁ

NPUT 11 May 2015
ETo mm/day

Rain [ mmjday

10 days O L D . none .
 wdote [0 <oy ][ 5% [ temperature (TTanSDiraton)............... .+ MONE. v
e mm/day

[ water stresses
Production
ater oty zﬁ Biomass | 19.247 tanha
qualty 5/m | Simulation run:30/30 || Dry Yield[ 7705 tonfa

Cimate-Crop-Soi water | Rain | So water profie | Soi salnity | Cimate and Water balance. | Production | TotalsRun | Envionment |

tﬁ to ord o siulotionn | 1 2] Stresses e
‘ - .

——CANODY EXPANEION........ oo TODE .
— stomatal closure.. none .
early senescence
[ weed infestation. . wvnloes nOnE o
— <ol fertiity..... __— . none

10 mm/day

TF Legend

0 sale

555
cC
2 Legend

time (day) 10 0 0 a0 50 60 0 0 0 100 1
t i i t i i t i i t

Exit simulation run
Save output on disk ?

B e no

10
i
AT

Dr  Legend Flowering

i Exit run |

| @ Numerical output ‘ @ Cancel |

2. Pada bagian Output File akan keluar menu seperti berikut, bisa memilih file apa saja
yang akan disimpan dengan mencentang pada menu yang tersedia, jika sudah selesai
pilih OK => Exit Run

x
E:\PI Areal\APN\AquaCropVe INr020520 18YOUTPY Path H
Common part File Name
\CSIROHISTCLUSTERL
Assign
f
Output files [Tl name
seasonal results:
’7 ¥ | Totals simulation runs | CSIROHISTCLUSTER1Run.OUT
- daily results:
@®a |
[ | Climate input data | CSIROHISTCLUSTER1CHM.OUT
[¥ [ Crop development and production | CSIROHISTCLUSTER1Crop.OUT

[¥ | Soil water balance

| CSIROHISTCLUSTER1Wabal.ouT

[¥ | Soil water content (profile and root zone)

| CSIROHISTCLUSTER1Prof.OUT

¥ [ Saltbalance (profie and root zane)

| CSIROHISTCLUSTER1Salt.OUT

[¥ | Soil water content (compartments)

| CSIROHISTCLUSTER1CompWC.OUT

[¥ | Soil salinity (compartments)

| CSIROHISTCLUSTER1CompEC.OUT

[¥ [ Netirrigation requirement.

| CSIROHISTCLUSTER1Inet.0UT

X none

I X cancel

Exit simulation run
Save output on disk ?
£ No

ﬂ @ ¥es ————————  Outputfies
Save:

W seasonal results

¥ daily results (all 8 files)

X evaluation of simulation results

‘ @ cancel | I Exit run l




