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BISE%:(Viovy et al., 1992) T 5 HFIC LV, EDR
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B L LC, #EHINDVIO 7 = ) v Y — %l
HT2VBERH D, fHHEA Y v 2illlBITDHEHX A
TJONDVIE, LLTORTHEIND,

NDVI, :average{NDVIk‘kej} (6)
; k

TR H 7T — % & L CTUSGS (U. S. Geological
Survey) 7252t X415 GLCC version2.0 /U CTHERE
HWONDVIOSH 24T > 72, ZHLEABE DX P O NDVI
X, BB SN ONDVIZ R T b D & T 5,

3.3 £BHRORE
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Do
s, t<t,., NDVI(t)=NDVIst,
t:(fj “%a{tz::, NDV£3=A1W74} ?
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NDVIst & NDVIfn \IEMTEEEICE 2 D FEDN AR
RIA=HTHY, ZhickEmfEEOETY
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Fig. 1 Calculation flow to identify cropping stage for
each crop type.
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FEOREREZ 2B ICRE L,

PLEOFNEZ L0, fEMBNAEY A E BB DS P i
S b, Fig 2 1%, RERTIER I Lo/ EDAEET B
ThD, FROBERE 7 2—421F, 5 6 MHED
EZH LT, BT\ 5,

3.5 EHEBE/NTA—4

it A v 2 2NT, RAREMOREEZRET S
e, EfE oM AN EERS RO 6N D,
RERLE AR L OERIBHER =LY, U ToRU X
WHERHT D,

. E,, i E,, F, (1n
EBFBEBICSCTRRD, TOEFTERBOEI bIE ’
WX - TRRDD, (FWE @ fElc, EFEME
LFORCRET . SN, Fyy o VM) OWEMRERL], Fy o BRI
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Fig. 2 Global distribution of growing stages for wheat
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Fig. 3 Global irrigated cropland fraction

HEOEMHHER(Fig. HDEROPEBI~ A7 7 — 41X
FAO (Food and Agriculture Organization of the United
States) 23FEft L CW DK ERET — 2 2T 2,
I ZODEREMAE DY LFET, (FHHIEY
INT A= BPER SN D (Fig. 5) TLEERDDT,
TR, MR NVER IO ORERT,
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4.1 FHESH
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247 ~OIRA25D FEHTT — # (Onogi et al., 2007)
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K% 1, APHRODITE (Kamiguchi ez al., 2010)?® H [&
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LRI D,
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Fig. 4 Crop type fraction for rice, wheat and maize
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Fig. 5 Land cover fraction for rice, wheat and maize
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Fig. 8 Monthly irrigation water requirement in China, Egypt, India, Mexico, Uzbekistan and Thailand [ Gt/month]
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Fig. 12 Increase in yearly irrigation water requirement for each country [Gt]
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Wik, FREFESEGT CHLHEKETO L O L F—
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An Estimation of Irrigation Water Requirement Using Crop Calendar Specified Through Phenological
Analysis of NDVI

Shunji KOTSUKI*, Kenji TANAKA, Toshiharu KOJIRI and Toshio HAMAGUCHI
* Graduate School of Engineering, Kyoto University

Synopsis

This paper shows an estimation of irrigation water requirement using crop calendar specified through
phonological analysis of NDVI. As human activities such as irrigation on cropland, water withdrawal from
the river and flood control by reservoirs have been expanding to the world, inclusion of those activities is
crucial for comprehensive understandings of hydrological process on the land. We estimate irrigation water
requirement with a hydrological land surface model. Cropping calendar for 6 crops is specified through
phonological analysis of NDVI. Statistical data of cropping type and irrigated land are merged into a global
map of irrigated areas to produce irrigation land cover fraction for each crop. Estimated yearly irrigation
water requirement correspond to statistical data in many countries, suggesting that irrigation water
requirement is analyzed well with our model and cropping calendar. Yearly irrigation water requirement will
increase in future, especially in China, India and Middle Asia. Climate change will pose challenges in fresh
water management in these regions.

Keywords: irrigation water requirement, crop calendar, NDVI, global simulation
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