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Sugar Cane Damage Caused by Typhoon-Brought
Salt Water and Its Countermeasure Proposals
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Abstract

As a result of the windy with little rain Typhoon 9713 which passed around the
vicinity of Nansei Islands, Japan on August 18, 1997, a lot of salt damages occurred on
the sugar cane fields. In order to evaluate these damages the ground remote sensing
technique together with the Landsat Satellite data were used. At first as of the in-situ
investigation by using the ground remote sensing technique such as a portable
photometer and a thermal infrared camera at Amami-Oshima Island it was cleared
that the damages occurred on the sugar cane farms by the salt water can be easily
observed. Secondly, through the analysis of the Landsat Stellite data it was found out
that the damaged areas in Amami-Osima and Kikaishima islands can be detected by
evaluating the normalized difference vegetation index (NDVI). Finally, based on these
investigations the authors proposed that early detection with the ground remote
sensing, the exact grasp of damaged areas using the satellite data and sprinkling with
water sprinklers or vaccum cars are effective as the countermeasure against salt
damages of suger cane fields.
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Fig.1 Investigation procedure of the salt-
damaged sugar canes by using the ground
remote sensing technique and the Landsat
Satellite data.
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Fig. 2 The location of the investigated areas in
Amami-Oshima and Kikaishima islands.
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Fig. 3 Route map of Typhoon 9713 (after Fukuoka Meteorological Observatory).
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Table 2 The precipitation in Amami-Oshima in

July and August of 1996 and 1997.
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Table 3 Damages occurred by Typhoon 9713 in
Kagoshima Prefecture.
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Photo 3 The remaining of salt on the pine tree
after one month of the Typhoon at
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(a) Just after the Typhoon (b) 10 days after the Typhoon
(Photoed at Yo District, Kasari Town on (Photoed at Yo District, Kasari Town on

Aug.18, 1997) Aug.28, 1997)
Photo 1 Variation of sugar cane leaves by salt damage (after Kasari Town Office).

X

Photo 4 The state of sugar cane fields as obtained

by the ground remote sensing technique. .
(Photoed on Sept. 24, 1997) Imagery 1 The thermal image of the three

subareas as obtained by the thermal
video camera.

before the Typhoon after the Typhoon

(a) Kasari Town
Imagery 3 Sugar canes images as obtained by NDVI.
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Fig. 4 Spectral reflectance of the three subareas.
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Fig. 5 Comparison of the spectral reflectance
between healthy, damaged and dead
vegetations.
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Fig. 6 Flow chart for the detection of the salt-damaged sugar cane
fields using the Landsat Satellite data.
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Imagery 2 Land classification as obtained by the Landsat Satellite data.
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before the Typhoon after the Typhoon
(b) Kikai Town

Imagery 3 Sugar canes images as obtained by NDVI (contd.).
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Imagery 4 Salt damage classification of sugar Imagery 5 Salt damage classification of sugar

cane fields based on the NDVI values cane fields based on the NDVI values
for Kasari Town. for Kikai Town.
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Photo b Recommended water sprinklers 0w
(after Kasari Town Office).

Fig. 7 Man-made salt damage classification of sﬁgar
cane fields for Kikai Town (after Kikai Town
Office).
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BDTH 5,

6.2 R

Imagery 3 (a), (b) T, SSHEIEB L OERET
D 2O by F O NDVI EB A2 RT .
NDVIfESEW S DH 53R, H, #&, KETEL
TWwWb, INSZLERLTCANIE, BEETLD b
BE%KTNDVIELS VI &2 RTHREB X UHE
DL, FHE], ERITOVFNTHED L
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WA ENSr5, Imagery 4 & Imagery b (3,
Imagery 3 (a), (b) ® NDVI {4 L& L, WY
TEMEE AR NDVIES ENE R L 7 &R
L7, 55RT B L U ERITOWEESEXNTH %,
WEENHIEKR, K, /N WO BRELL,
ZOHHOBEREIG Table 4 D& H T L1,

Table 4 Degree of salt damage classification
based on NDVI value.

I E HRE !
0.7R%& "X G
0.7~0.8 N Exo
0.8~0.9 & "
0.9~1.0 N =]
1.0LLE il 2

Imagery 4 2> 5, SRIAT T I BAIO M R TH
EORRE L, Fric, BEEEOIARICAET 5K
ML ERILOMTHENREVI LB DD 5, &
i Rnig, SHEOFERMTHE DO R E W5
I 18> TV 5, BEHMREIIEARD 72.63 ha,
KA 155.562 ha, A3 287.91 ha, /]v)3 256.68 ha,
DS 250.65 ha &3k S5 5,

F 7, Imagery 5 25, ERITTHEEMA OWHE
AL THESFICRE VD, HEDOKE WG
BELEKICAHLTVAONED SN, HER
FHi, HEKA814292ha, KA 436.59 ha, i
329.40 ha, /M3 708.30 ha, #EH3 71244 ha 75 -
TW3,

INOFBFMBLIUERNTOKEmME Z,
Table 5 ICHE L TRY, 2O S, ERMOD
WERRBRGAE Oz 2B EREVWT &
M SHTH 5,

6.3%8 %

2.2 T~ to ki, AFETIE, FiIcEOREMNIC
YU FCHMBEN-TEBY, T F EHOK
YA h- 54516 ha B EE LGP LI LT, #¢
EPRKED 2T EDBDDH B, FITHER VI8
ERKE L, BERNTORBENE  ESEbmW C
EMFEREEDLNG, T/, BEEHOILGE T
PWENKEL B >TVE, THEARNMILEELD
MICEBSE->TBY, Thick b OGN
DR ZIAR, HEGHL B -h 5 TH B EED
nsd,

E4RTHRAL, Aoy sy F EMED E
floH ~ v+ CHMOABPENIKE VW, BEIER
BEtmElD T, THUCX ZREE L THEO R
EFEECHT LI -nEEZOND 1D, &

Table b Areas of the salt-damaged sugar cane fields.

HERE SEFIET BSH

‘X 72.63 ha ( 7%) 142.92ha ( 6%)
X 155.52 (15%) 436.59 (19%)
& 287.91 (28%) 329.40 (14%)
U\ 256.68  (25%) 708.30 (30%)
i 772.74ha (75%) 1617.21 ha (69%)
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