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The Study of Watershed Stream Denudation Rates at
Tung Kang Creek in the Pin Tung Area
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ABSTRACT

Typhoons and floods often occur in southern Taiwan. Therefore, to examine

hydrological changes of this area is helpful to the sustainable development and management
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of the southern Taiwan. The aim of this study is to analyze temporal changes in the
denudation rates of Tung Kang Creek. This study uses the rating equations to estimate
daily average sediment content from daily mean discharge of the Tung Kang Creek in the
period of 1970 to 2009. This study estimated the sediment content when the stream
The 90%, 95% and 99% prediction intervals
were calculated. This study also estimated the monthly stream denudation rates at Chao

The denudation rate was 0.2522 mm from May to October and 0.0092

discharge ranged from 0.1cms to 5,000cms.

Chou station.
mm from November to April.
period of 1970 to 2009. The 90%, 95% and 99% prediction intervals were calculated.

This study estimated the stream denudation rates in the

The annual denudation rate was 0.2613mm at Chao Chou station. The stream denudation

0.3246 mm, 0.2487 mm, 0.2557 mm and 0.2164 mm. The results are helpful to the sus-

§ rates in the period of 1970 to 1979, 1980 to 1989, 1990 to 1999, and 2000 to 2009 were

tainable development and management of the southern Taiwan.
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At AFHiGiE | AFHEEE | A FHReE
(cms) (ppm) (2 8)

1A 4.01 54.03 19.74

2 A 3.24 48.36 14.48

3 A 2.73 43.95 11.48

4 A 2.62 42.50 11.49

5 A 6.47 54.53 107.91

6 A 28.63 117.00 720.53

7 A 33.36 130.33 863.86

8 A 46.90 161.85 1285.67

9 A 32.74 140.60 745.55

10 A 15.02 101.23 174.14

11 A 7.74 74.37 56.86

12 A 5.17 61.14 29.19
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3.2 BAEZBMREAEANSHE 90%  95%

£ 999/, T8I [ R

ARG ET R A IR P O S T ) T
0.1 BT R —5,000 B3 T AR S &
B 90% ~ 95%71 99% FEIHIE ([ 2) » i) 1R &
ST AREIEW R 61.23 ppm (3R 5) » 7
JIERDE 90%THHIE R -FRE 223.70 ppm > TR
7= 16.76 ppm * 95%THIHIE A _FFRZ 286.70 ppm
TRRZ 13.08 ppm > 99%THHIEE _FFRE 465.73
ppm » FFRIE 8.05 ppm » AWFFEEEHm ) I[ &b &

R5  BEZERAMGEING 1970 E£ZE 2009 ET) I ISTWE 90% ~ 95%F0 99%IERIER

90%7Fa 2] B M 95%Fa ] & R 99%TAM & R
ANRE | ANGHE| gissE | ANARE | MIeBE | MIeHE | MINewE | TIeUE
(cms) (ppm) TR LR TR ERR TR LR
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
0.1 8.49 2.30 31.36 1.79 40.27 1.10 65.67
0.2 12.05 3.27 4437 2.55 56.95 1.57 92.78
0.5 19.14 522 70.25 4.07 90.11 2.50 146.63
1 27.16 7.42 99.51 5.78 127.59 3.56 207.48
2 38.55 10.54 141.01 8.22 180.76 5.06 293.77
5 61.23 16.76 223.70 13.08 286.70 8.05 465.73
10 86.90 23.80 317.33 18.57 406.66 11.43 660.50
20 123.32 33.77 450.35 26.35 577.12 16.22 937.38
50 195.88 53.60 715.86 41.82 917.50 25.74 1,490.65
100 277.97 75.98 1,016.98 59.27 1,303.71 36.46 2,118.97
200 394.48 107.66 1,445.41 83.96 1,853.47 51.63 3,014.23
500 626.58 170.55 2,302.07 132.93 2,953.49 81.66 4,807.97
1,000 889.20 241.41 3,275.23 188.07 4,204.08 115.42 6,850.32
2,000 1,261.89 341.57 4,661.83 265.95 5,987.33 163.04 9,766.92
5,000 2,004.38 540.06 7,439.03 420.13 9,562.62 257.10 15,626.08

—58—



90% T8 I W& [ | R (223.70 ppm) 237 11 & 1) &
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ppm » ARWFFEEEBL [ Eb 8 90% Tl _FIR
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TEMEERE _LRR(917.50 ppm) &)1 &b (195.88
ppm)ty 4.68 £5 » WIEW R 95%FHHIE M MR
(41.82 ppm)EHJI[E1DE(195.88 ppm)iY 21% °
MINEE 99%THHEIEE M _FFR(1,490.65 ppm)iE&
)& HE(195.88 ppm)y 7.61 % » ) I[E&HD
99% FE I & [ K FR (25.74 ppm) &7 J11 & W
(195.88 ppm)iJ 13% °

MR 100 B2 AARKEWIEWE
277.97 ppm (3 5) » FIERDE 90% IR
FRUE 1,016.98 ppm * FBRSE 75.98 ppm * 95%THIH]
&R _EBRAE 1,303.71 ppme FFRSE 59.27 ppm* 99%
FEHI @R FBRE 2,118.97 ppm » FIRE
36.46ppm * SRR 1[5 90% THIH ]
1PR(1,016.98 ppm) &I EHPE(277.97 ppm)HY
3.66 5 ) [ &b & 90% FHHI & T FR(75.98ppm)
EMEE277.97 ppm)d 27% » )1 Eb &
95% TEHIEE M _-FR(1,303.71 ppm)2JI[&ib&
(277.97 ppm)HYJ 4.69 & » &R E 95% THHI &
I FRR(59.27 ppm) & & E(277.97 ppm)i
21% » WJIEWE 99%TEMEM ERR2,118.97
ppm)= ) [EHE(277.97 ppm)iy 7.62 5 » WIJI|
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K6 FEEZEINAILG 1970 F£Z 2009 FBFEIEA
JI{REhERER

A RAZ BRI E AP RTIR phik £
(mm/H)
1A 0.0013
2 A 0.0009
3 A 0.0008
4 A 0.0007
5A 0.0071
6 A 0.0457
7 A 0.0566
8 A 0.0842
9 A 0.0473
10 A 0.0114
11A 0.0036
12 A 0.0019

EhbE 99% T FER(36.46ppm)2if )&
H(277.97ppm)f 13% -

AT 2 TR RS U P 7 S T ) 3
BmE 200 B2 AR ISR ERmE
394.48ppm » ) IPREBGIIE] 500 BHIZHAR
TS RINE] 626.58 ppm » [T ERGIIE]
1,000 BIZ AR IS W EEME] 889.20
ppm * JJIFEEIIIE] 2,000 37 HAR > W)
ERERINE] 1,261.89 ppm °

3.3 1970 F£F 2009 F B F9iA) | FahESR

SRS IR 1 O R H SR 30) ) 14R Bl =R
FAERE 4 H3-E0 R BER )N 0.0007 mm/H
F] 8 HEHM)I{Z8l#H=R KK 0.0842 mm/H
(F 6) » I AH ) I1EEEZRB H)Em/H
SR R R4 H)EY 120.29 £% - ARif5eEs
T SR 3 N O = 0 A A 14 Bl S SR Ry
02613 mm/4F > 5 H —10 AWEJIMZELER
0.2522 mm * i 2FEEAESR 96.50% » 11 H—4
A EAEHERF 0.0092 mm » (G2 EEAER
3.50% ([&l 3) °

3.4 1970 EE£F 2009 FEE0])I[{SEhER
TR R P 3 R YR S 3] ) 114 kS SR A
1€ 1972 FAEM I AR K 0.7635 mm/FE]
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SR N R sk Sk IR O R 3E
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= ol
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by 0.01 @
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1 2 3 4 5 6 7 8 9 10 11 12 0.0
1970 1975 1980 1985 1990 1995 2000 20052009
Aty
%
3 EEEZHINRERE 1970 F= 2009 FBF 4 TREZBINARSALS 1970 = 2009 F5ET
I970) |[RER R JIfZE0ERER
&7 BEEEEHMRILG 1970 = 2009 FET) | REDER
12 kg F 12 kg F 12 4hik & 12 fkik &
Sy N EX N 1y N Sy N
(mm/4F) (mm/4F) (mny/4F) (mmny/4F)
1970 0.2007 1980 0.0167 1990 0.3861 2000 0.2310
1971 0.2730 1981 0.5826 1991 0.2763 2001 0.3601
1972 0.7635 1982 0.3427 1992 0.2729 2002 0.0647
1973 0.2292 1983 0.2252 1993 0.0284 2003 0.0923
1974 0.3092 1984 0.0849 1994 0.3586 2004 0.1353
1975 0.3129 1985 0.3700 1995 0.0912 2005 0.2848
1976 0.2974 1986 0.1772 1996 0.3012 2006 0.1774
1977 0.4522 1987 0.2535 1997 0.2662 2007 0.3599
1978 0.1405 1988 0.2196 1998 0.3229 2008 0.2565
1979 0.2672 1989 0.2141 1999 0.2532 2009 0.2021

1980 A JIMZAEHFE TR /N 0.0167 mm/HF (R
7) > BRI MR RIESR (1972 4F) 2 i MERJI]
1ZAIGHER (1980 £F)Y 45.81 £% -

AR 2% B SRR SR N R R AR ) T4
BIHIRAR 0.5 mm LB 2 R(E 4) - 2512
0.7635 mm (1972 %)Ed 0.5826 mm (1981 ) » 4
T2 AL/ VA 0.5 mm ELAR 0.4 mm HEE 1
R(0.4522 mm * 1977 %) » FHJIMZELGEZR/ AR
0.4 mm BLAA 0.3 mm HE7 10 2K 0] 1[{S Al
H/NA 0.3 mm ELAR 0.2 mm HER 17 2K 0 F0]
JIMSAIEER/INA 0.2 mm BLA 0.1 mm Hi¥] 4

R S R AHSEZR/ VA 0.1 mm BELKHA 0.05 mm
HIER 4 2R A3 2B/ N 0.05 mm HiER 2
K+ 43H1E 0.0284 mm (1993 £F)Ed 0.0167 mm
(1980 4F) »

BRI R IsE 1970 £ —1979 4 »
1980 £ —1989 £ ~ 1990 ££—1999 £ Kz 2000 £F
—2009 FHEFIGW I EER Ly 03246 mm/
£~ 0.2487 mnv/AE ~ 0.2557 mn/EE B2 0.2164 mm/
(55 8) » 1970 £F- —2009 FEAFE 390 ) 1|45 il =R
By 0.2613 mm/4E e
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&8 FBZBNGAS 1970 F£E 2009 FEFIGT
NNREDERER

P SRR N R 3 RT3 T IMR Ak ik R
(mm/ )
1970-1979 0.3246
1980-1989 0.2487
1990-1999 0.2557
2000-2009 0.2164
1970-2009 0.2613

3.5 BUBIZEINR ERUEEF A ISR

90% ~ 95%E8 99% T& ;A [Z R

AT SCE T B R IR 7 B B S A S 279
JIMZ B 90% ~ 95%K1 99%THHIER(FE 9) »
1970 - — 1979 G-I ) [ Z AL 90% FHH]
B _ERRE 1.1894 mnv/4F - FER:E 0.0886 mm/
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