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Impacts of Typhoons Torgji and Mindulle on Vegetations
of the Lower Jhuoshuel River and Its Tributary
Cingshuei Creek
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Abstract

This study compared the SPOT satellite imageries taken at the lower Jhuoshuei River and its
tributary Cingshuei Creek before and after each typhoon of Torgji in 2001 and Mindulle in 2004. The
results showed that for the lower Jhuoshuei River, Typhoon Toraji in 2001 increased the river width,
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decreased the river curvature, shifted and branched the river course, and buried its vegetations with
deposited sand and soils; the vegetation area reduced from 36.09% of total riverbed area to 32.27%. In
the following year, the vegetation area increased to 46.49%. After Typhoon Mindulle in 2004, the river
course shifted and branched again, and its vegetation area decreased to 36.10%. The fairly similar effects
of Toraji and Mindulle to the lower Jhuoshuei River were observed for the Cingshuei Creek. Its
vegetation area decreased from 50.47% to 23.61% in 2001 due to Torgji, increased to 59.85% in 2003,
but decreased again to 38.03% in 2004 due to Mindulle.
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Fig. 1. The study area at the lower Jhuoshuei River.
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Fig. 2. The study area at the lower Cingshuei Creek.
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Table 1. Monthly and yearly means (mm) and numbers (days) of precipitations at the Siluo and Tongtou
Observatory of Taiwan Central Weather Bureau for 1994 to 2003

Jan. Feb. Mar. ApE. LEV]
Silupo

Frecipitation 2801 6L% 54,3 TeT 184 279

Supber of
precipd tatiom 4.8 b 5

Tongtou

Precipitation 44.2 ET.E TG 1X.5 J0B. 0 8608

Kmmter of
precipitation 5.9 7.1 7.2 e i 16, §

Tusly Kug. BT Dot Fow. Dec.  Yearly
ZIBLE  240.B  Q46. 1 IE 4 L .4 1266
I, T 12. 4 b4 23 LB 35 ELS
E

vob.w 295.7 B3 BT.® 054 ERT ML R

oL@ LY 155 2.8 ZI1 43 13T
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Table 2. Precipitations (mm/day) of torrential rains at the Siluo and Tongtou
Observatory of Taiwan Central Weather Bureau for 2001 to 2004

Typhoon neme Date S1lup Tongtou
Taraji 30 Jul. 2001 ZIL.0 382.5

1 Sep. 2001 232, b 20.5

Mari 1T Sep, 2001 a0G, 481,10
Mari 18 Sep. 2001 255.5 276. 0

= 31 May, ZM2 136. 0 162,10

= 26 May. Z004 - 140. 0
Nindulle 2 Jul. 2004 246. 5 273.0
MNindul le a Iul. 2004 174, 4 294, b
Nindul le 4 Jul. 2004 4.0 101.0
Aere 24 Aug. 2004 0.1 156. 0
here 25 Aug. 2004 135,10 208.0

Re3. H/KIE NI BaE /KR T SPOT XS 2 a1 <
Table 3. Sources of SPOT XS imageries for the lower Jhuoshuel River and Cingshuei Creek

Image  Satellite

ate Time {a.m.) code nanber

Incidence Azimuth Elevation

Jhuoshuei River

I Jan. 2001 10:53:48 10004832 SPOTI 16.1° 160, 6 0.7
2% Oct, 20001 10:48:20 10004824 SPOT2 B.0° 155, 07 43,07
10 Gct, 2002 10:51:21 10007324 SPOTA 161" 154, 8" . B"
19 Qct. 2003  11:00:35  1000THEH SPOT4 g 161. 7° §. 6"
17 Ot M004  01:01:29  TO00T32H  SPOTY 20, 6" 160, &” ha. 0"
Cingshuei River
B Oct. 2000 10:20:35 10006933 SFOTA -4 17 146. 6" bd. 9"
BE Oct. 2001  10:40;16  1000578T SFOTY -1, 6" 155.8° 51,7

b Oct. 2002  10:47:26 100064936 SFOTH 13.1° 182.1° GB. 2°
10 Oet, 2003 10:33:34  1O0DGA3T SPOT4 -17. 8" 148, 47 55, 0°

8 Oct, 2004 10:38:26 10007327 SPOT2 i 160, 47 ah. B
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Fig. 3. The imageries of the lower Jhuoshuei River by SPOT 3/2/1 on 1 Jan. 2001 (A), 23 Oct. 2001 (B),

10 Oct. 2002 (C), 19 Oct. 2003 (D) and 17 Oct. 2004 (E) (red hues, the areas covered with vegetations;
dark blue hues, the areas covered with water).
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Fig. 4. The imageries of the lower Cingshuei Creek by SPOT 3/2/1 on 8 Oct. 2000 (A), 22 Oct. 2001 (B),
5 Oct. 2002 (C), 10 Oct. 2003 (D) and 9 Oct. 2004 (E) (red hues, the areas covered with vegetations; dark

blue hues, the areas covered with water).
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Table 4. The classification system of SPOT imageries of the lower Jhuoshuel River and

Cingshuei Creek

Class Code Nain land cover

Jhuoshuei River

Water 1 Mein current, deep pools and ponds

Vegatation 2 Wild vegetation, paddy, fruits and vegetsbles

Other land cover !

Gravel sand, barren lands, built-up lands,

dikes, rosds and bridges

Cingshuer Eiver

Vater l

Vegetation 2

Other land cover 3

Main current,

deep pocls and ponds

Grassland, secondary forest, scrub, bamboo,
fruit trees and paddy

Grevel sand, barren lands, built-up lands,

dikes, roads and bridges
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BB 22.4%M » FRoREESF(H EHI ) R A 2R

KR TR 2001 2004 e 1 PIRERIE  ESUEIIR B
515 FLIBI 5 - L B 4 K Y i T H 4 3 88 % IR S AHIEAHAT - SRR A g A B A 15 et

G5, /KR T I P - d KA e 2001-20044F 72 S o
Fig. 5. The classified imageries of the lower Jhuoshuei River by SPOT 3/2/1 on 1 Jan.
2001 (A), 23 Oct. 2001 (B), 10 Oct. 2002 (C), 19 Oct. 2003 (D) and 17 Oct. 2004 (E).
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5. W/KIZ NP - R 7D KRG B 2001-20044F 52 15 /3 JHHE I FE 3Rl & AR 22 AP 2R
Table 5. An error matrix for classification accuracy of the 2001 to 2004 imageries of the

lower Jhuoshuei River

Clasgification Eeference dats code  BRow  Producer's  lser's Omizsion Commission
data oode 1 £ d total accuracy Sccuracy  error Erear
1 Jam. 20401
1 44 ] [ i a7 & a8 0x 2% 12. 0%
2 [} 45 5 i a5, T% 20, 0% { K 10, 1%
| 1 2 47 ] Bl % o, 0N 19, 0% & 0%
Coluan total 45 A7 L] 150 Derall Accuary=80. 7%, Eappa=0. 85
23 Oct. 2000
1 4 ] a0 97, % a2, 0N L. 1% £ 0K
2 ] 45 ] =11 93. B% a0, % fi. 3% 10. 0%
T 1 1 48 =l1] B3, % a2, 0% 16, 4% B 0N
Column total 47 i 55 150 Dverall Accuary=01. 3% Kappa=0. &7
19 Jct, 2002
i 15 ] b ] 03. 8% 90, 0% fi. 3% 10, 0%
2 a 458 5 50 a7. i% ab. 0% 2% 10, 0%
;| a | 46 1] BZ, 1% 92, 0% 17, 9% E 0%
Column total 48 46 i L5 Overall Accuary=90. 78, Kappa=0. BG
18 Det, 2003
] 43 ] T S0 g5, 5% Eh, 0% 4. 4% 14, %
2 L] 14 L] 1] 03. % ER. 0% f. 4% 12, 0%
| i a 15 1] 77. 6% fin. o 4% 10. 0%
Column toial 45 47 i) 150 Twernl | Accunry=88, 08, Eappa=0, BE
17 Oet. 2004
| 40 ] a3 20 03, o o2, 0% B 1% 0%
i L] 46 4 50 02, 0% a2, 0% B % BN
3 k] k| 44 =11] HE, 4% R, 0% 1. T% 1E. 0%

Column total 4% all =l 150

Cveral ]l Accwary=00. T8 Keppa=0. &6

B > SMEFE B IE 3B R E - GRS R S
¥ -

75 7K 1% T iR B 20004 %2 2004F 55 /32 FH
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TEERIEIINERYE - JCH AR RAE U7 38 e
Hh & AR T A TR R R A I > (R R AE
& 5 2 1 B R B 3 - BRI B B RE RS -

=~ EE BB
T /K8 T I I B iR AR TR HH 20014E 1 H (Bk

Z e JE AT ) RS PU A B R AR R
T3 (R B R (R ) A s IR SO (R B (il
FAree) (1E15A) » LU 6k LARTBHERIO 7 8 B
GO R G (G B R B - AL
KA T W12 kmHIG 250G © 5 PR BLinAT
JitG oL o = 3] 3 E A U K o RIS R EE
B [l R ek N ([#15B) > JCLAPEE KNS 7
k1A B 058 2 T BIAE » T R A A T
#J530m » BRHZ YK PRI E - A
fifs N U914-5 ki S B oz ~E3n] 3 S e fHT B
MO SZIR + PRERAKE T 9912 kT B =E 3
EIFAA X MBGER AR R BN E =T



68

(B)
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A B Vegeation
R T Chber land cover
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Fig. 6. The classified imageries of the lower Cingshuei Creek by SPOT 3/2/1 on 8 Oct. 2000 (A), 22 Oct.
2001 (B), 5 Oct. 2002 (C), 10 Oct. 2003 (D) and 9 Oct. 2004 (E).

VO RGN B T A 2B SCHLR - IRE
20024F 3 1 H M IR E A @ k& - T
T 1 A R AR REBE AR B - IR 2 S HUS:
SRR N 2 T ORI —“F - 2002
FERBEURPE A W5 kmifH] e P IR K AG
16 km 1A B = 1 3 7 S B A R (8] 5C)

2003 5 15 88 < 5 171 38 7 i M BH BE A b (&
5D) - M AT e B £ {7 5E 43 S8R 5 20044F-6
FIERUE Fl e B 28 > JRPGaT S &
AC 3 SN LI PIER VAR -~ E g e R T S (1]
5E) > JULAPGVE AAG L7 kmfH R B 56K -
Uil4 ken[TTRT S RS BHEEAE 26 RS -



FE £ YIRFSE 8(1) ¢ 57-72, 2006

69

6. {H/KIR Nl e 2Z-FE MG E 2000- 20044 5215 /3 KEHEE /5 Rl 2 AR 22 HHIH 3

Table 6. An error matrix for classification accuracy of the 2000 to 2004 imageries of the lower

Cingshuei Creek
Classification Refersnce datn code Row  Producer's  User' s Omission Commission
data code L 2 3 total Accuracy  SCCUCACY ETEOr eETar
B Dct, 2000
| 13 | L] il 05, % &6, 0% {. 4% 14. 0%
2 [a] 48 4 all g, 2% o3, 0x g =% B 0%
3 2 4 4 il al. 5% &R, 0% 18. 5% 12 0%
Column total 45 51 54 150 Overall Accuary=H8. 7% Kappe-0. 83
22 Oct. 2001
| 43 4 i hil 87 % &6, ik 12 % 14. 0%
2z £ 42 ] all BT, 0% B4, Irg 12 5% 16, 0%
3 4 F +4 il 83, 0% a4, g 17 0% 12, 0%
Calum total 49 48 53 150 Uverall Accuary=86, 0%, Eappa=0, 79
5 Qct. M2
1 43 4 { 50 gl. 5% =h, 0% B. 5% 14, %
) ) 45 | il B3 3% a0, o 165, 7% 10, 0%
3 2 fi 42 1] 45, T 4. 0% 14. 3% 16, 0%
Totnl 47 i) 44 130 [wernl] Accuary=ER. T8, Eappa=0. &0
10 Get. 2003
1 43 2 i il o1, 5% &, 0N f. 5% 14. 0%
- ] 47 a il BB, T 4. 11. 3% G, 0%
d a 4 44 1] B4, 5% B, (g 5. T% 14. 0%
Loluan lotal 4k 54 51 150 Uverall Accuary=HE, 7Y, RKappa=0, B3
0 Oct. 2004
L 45 1 { 50 Hik. % ap, 0% 10, 0% 10, 0%
S 0 46 4 ill 05. B% a2, 0% 1.2% 0%
1 5 1 44 1] HE T &8, 0% 15. €% 12, 0%

Calum total all 4H s 140

(veral ] Accupry=20, 0%, Eappa=0. 35

W SEMN - E-YN SR AN PN G 5= s
S5 20015 bk 2 B A e o2 (=58 0 FE T
it N R Btk o 5 B e A B B A RS
(E6A-B) » JoH DIEH FEORHE T 13 kmft B #E
FIRHE T3 kmltlin] B i R AHEE - B KR AL
#J300m : [fi2001 ~ 20028 20034F 2 3 52
B EE 2 7 i B LK ([E6B-D) > {#
FAFEFTAAG T 12 k7] B = 1 38 007 8 e K
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Table 7. Changesin land-cover areas (ha) (% in parentheses) of the lower Jhuoshuei River, 2001 to 2004

Lard cowver | Jan. B&0I X Ocn. 2000
Hater ETS X2 (10.80% L1232 34 (35 T3)
Tegetaticn ISET. 56 (36.08)  L4DR. &4 (32 2T}

Other land cover 1936, 0B 44,01

1847, 2B (4], B8

1% Oct., 20 19 det, 003 17 et E004
MM (7. TR) HE A J55, ER (R 89
L 045008 {48483 1. TLS 04 (3R, 990 0, BRT, O (2, 1

Z000- 04 (45T 2000 06 (B3, 200 2, 405,12 (55810




FE £ YIRFSE 8(1) ¢ 57-72, 2006

71

8. KIS T 22 - R T A £22000- 20044 My AP T (L
Table 8. Changes in land-cover areas (ha) (% in parentheses) of the lower Cingshuei Creek, 2000 to 2004
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