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Detection of Abandoned Rice Paddies with Satellite Remote Sensing

Chika ZukeMura*!, Takeshi MoTtouka*? and Kenlo Nishida Nasagara*®

Abstract

Increase in abandoned agricultural lands is a big problem in Japan. Satellite remote sensing is one of promising
approaches for periodic monitoring of the abandoned agricultural lands with low cost. We developed a method of
detection of abandoned rice paddies with satellite data and evaluated it with ground observation data. We found that
the difference of NDVI between a rice paddy and an abandoned rice paddy was particularly large in one month of
just after planting as well as two months of just after harvesting. By taking advantage of this feature, we produced
the map of abandoned rice paddies by using ALOS AVNIR-2 data taken in the post-harvest period. Error matrices
were produced to evaluate some accuracies : Producer’s accuracy for abandoned rice paddies was 71.8%, and user’s
accuracy for abandoned rice paddies was 86.1%. Although most of the previous studies used only satellite data taken
in the post-planting period, this study shows utility of satellite data in the post-harvest period.

Keywords : Abandoned rice paddy, Satellite remote sensing, NDVI, AVNIR-2, GRASS
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Fig. I The study area map : Mase, Tsukuba, Ibaraki
Left : ALOS AVNIR-2 image (gray scale, November 17, 2007). Middle : Tsukuba City map from Digital
National Land Information, an administrative district data (Ministry of Land, Infrastructure, Transport and
Tourism). Right : The map of Mase from Digital Maps 25000 “Yatabe” (Geospatial Information Authority
of Japan).

Table 1 Satellite data used in the previous studies.
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Paper Kato et al Fukumoto Mino et al
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R/ Y— Landsat/TM IKONOS Landsat/TM
(7 EHE) (30m) (4m) (30m)
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( a) Mase, Tsukuba city
1 y . . . :
abandoned 1 (2009)
abandoned 2 (2009)
osl abandoned 3 (2009) 1
: rice paddy (2008)
- 06+ o=y .
> b
-
< o4} .
O . g
0.2 pramath Prame AN AN
u‘ N :
O 1. L 2 L L Il A, i i 1 L
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(b) Day of Year
abandoned (MODO02L.1B, 2008) ~-@--
rice paddy (MODO2L1B, 2008) —e—
08 1
— 0686
>
]
< 04
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30 60 9 120 150 180 210 240 270 300 330 360
Day of Year

Fig. 2 Time-series in NDVT at a rice paddy and an abandoned rice paddy derived from (a) the ground observation
and (b) Terra MODIS L1B data. Black dots are rice paddies. White symbols are abandoned rice paddies.

(a) Rice paddy
May 2 Planting May 20" Jul. 14

(b) Abandoned 1ceApad
May 2 May 20 Jun. 15 Jul. 10 Aug. 12

A

Fig. 3 Photographs in each season at (a) a rice paddy and (b) an abandoned rice paddy.
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Fig. 4 The pixels with NDVI greater than the threshold
(NDVI=0.48) on the AVNIR-2 data in October
17, 2007. Black pixels are greater than the thresh-
old.
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T TH - 120 F 72, FRID NDVI DK@ KA : 0.71,
FHERREEHE : 0.73) 3L EERMIO ZHh OKH : 0.90, FHER
i 0.90) £V BEL, SFFNCHEI VTS DOENH -
7oo LML, Fig.2 (b)) »56b, AHEAEZONL » A&
WHEBZOR 2 » BIZBWT, 7KHE&FHERED NDVI
DEME LN OKE : 02-0.3, FHEKE]D: 0.5~
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3.2 BHMEMEOFIF]
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O THHMERE ORIBI AT - 7o INEEE DR 2 » A
DET, BOWH 722007 F 10 A 17 HD AVNIR-2 57—
TERBAR, NEEHROK 2 » AOBIRICB VT, i LE
HTig, KHE®D NDVIA 044 LIT, #HEHRED NDVI
BOS3LETH 7. Fiz, 200745 10 A 17 HD AVNIR-2
TegiiBunwe, RO v s kEHiLics T
S, JKH® NDVI & 031, —7, HHERZEM®D NDVI &
057 ThH 1o 200, KEEPEHERZ T 2HEE
LT, LEWE%E NDVI=048 & 3%5%E L7, Fig. 4 13, NDVI
WOAS LI ETH B v R REHRLAERTH 5,

Fig. 513, BHBEEOERTH 2, Fig 4 DKOKVE
ROz B VT, ATHE TOHBIESR - HEED
WREBRADYIE A, PHERERO ST HERED

Fig. 5 Ground-truth of the abandoned rice paddies in
November 29, 2009. Black pixels are abandoned
rice paddies. The aerial photograph of background
was taken by Geospatial Information Authority
of Japan (1994).

LT\, Table 2 1, SEHUSAO 2 €T L TIT -
M EEMDPBER DO S —< b Y » 7 AERT, 5
WMOEEE, #EREE zofto 2 8L Lz, 201
Wid, EEPRVI/NEREBEENTWAL, EiTKkH
THREN TV S, SHEREMOIERERBE &3, B
BTHEREREHBIA N s e ABc LT, ATHE
ECHMEREEHBIS N B e VIOEIETH B0 —
A, BHESCGEMOFIRERE & 3, ATHE CHEMEE]
Bl E 7 wBIC LT, BEHEEE THHEREE
FHIBIE NI E 7 B VHOEAETH B, FOMOIERER
EBLUNAEREIC>VTS, EFTH S, FHEMEH]
DOIERRERE L 71.8%, FIBEREIL86.1% Th o/, £
offic>0 TR, ERERELTIHAEREES 98I2BA T
Wi,

4. & 2

INEEROBIOANTHEF -y 2V &T, HHE
EHIDHIBINERETH 3 T Esbis - fo, KIEDES
A EROKER, WFROXKEICBVTHKMEDS
N, FOBFRIEE—HRCR D, —F, HEEROKER,
XEC & » TEERENER S, BEEAEHEOEVY, HHME
HEEHDHBNCEEN S 2 E S hEZL ZLENS 5, [N
ko2 » BOMT, 7KEHO NDVI b EL 50D
i3, WESHEEPOEZ T BV IRAICLBEEL
55, M EBRITHRE L/KEATIE, 2008 £ {3A)HkAS
WESH, OTW@AMNER, O0EA &#ERED
NDVI 0ZEM K& hid, (WK TS, KHEBHERIE



ATHE & W KRR B 3 BHEREE 05

Table 2 Error matrix for detection of abandoned rice paddies. -

Bk E (Coe 80

On-site survey (Pixel)

HHEREER ZDffh B FAEREE
Abandoned Others Total User's accuracy
ATLHE (Cove$)
Satellite data (Pixel)
HHECER 70942 11476 82418 86.1%
Abandoned
Naolil 27925 592787 620712 92.5%
Others
& 98867 604263 703130
Total
frmERirt 71.8% 98.1%
roducer's accuracy
EXLY
Overall accuracy 94.4%
DOEXFDB LTV, FEEE, Fig. 2 () &b, VEE»LH MSEsite, Tsukuba city
2 »  (DOY 260-320 t) ORIDO/KED NDVI &0 b, #f ) 1 standard deviation -
{EIREEM O NDVI O EEE &P » 1o 20, O é::ﬂ 1 ] I [~
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BHEREEO B BT, WEkokEogEsEoe 8 | | L T ]
WIAEREECEREVEEL 5N, 1 2 3 4 5 6 t; 8 9 10 11 12
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17 vaid, BRARERMEET 237V THSH

Fig. 6 Ratio of clear observation by Terra/MODIS in
each month derived from the MODO09 quality
control (QC) flag. Averages from 2001 to 2008.
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Fig. 7 The abandoned rice paddies map derived from (a) Ground-truth (Fig. 5) and
(b) ALOS AVNIR-2 data (Fig. 4). Black pixels are abandoned rice paddies.
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