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The Relationship between Discharge and
Suspended Sediment Concentration at
Typhoon Events in Yu-Feng Catchment

Yi-Ting Chu Mei-Ling Hsu

Abstract

Hourly water samples collected in the Yu-Feng catchment, an upper montane
catchment of Shihmen Reservoir, from seven typhoon events in 2002 and 2006 were
used to construct hydrographs and time series of sediment concentration. It was found
that the relationship between discharge and sediment concentration of an event was
related to the antecedent rainfall, rainfall characteristics, and the timing of the events
in the typhoon season. The hysteresis effect was less obvious when typhoons occurred
in the beginning of the typhoon season. In contrast, typhoons which took place right
after others showed clockwise hysteretic loops, indicating signs of sediment depletion
in the catchment. Comparison of the landslide intensities at the loci of hourly rainfall
centers in temporal sequence with the pattern of sediment concentration in the
hydrographs verified the importance of landslides in affecting the fluvial sediment
concentration.

Comparisons of landslides records showed that landslide area increased two
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times from 2002 to 2006. During the same time period, the sediment concentration
level from the typhoon events increased 13.1 - 15.6 times. Sediment concentration in
the rising limbs of those 2006 hydrographs increased at much higher rates than those
of 2002 hydrographs. In contrast, sediment concentration in the falling limbs of 2006
hydrographs decreased at much slower rates than those of 2002 hydrographs. These
phenomena testified the existence of abundant sediment supply in 2006.

Keywords: typhoon, landslide, hysteretic loop, suspended sediment, rainfall
center.
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Fig. 1. Five common types of C-Q relations: single-valued line, clockwise loop,

counterclockwise loop, single-valued plus a loop, and figure eight.
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Fig. 2. The geology, rain gauge, and gauging stations in Yu-Feng catchment.
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Fig. 3. The distribution of landslides in 2003, 2004 and 2005 in Yu-Feng catchment.
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Fig. 4. The distribution of landslides in 2003, 2004, and 2005 in relation to the shortest

distances to the channel in Baishi catchment.
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Fig. 5. The distribution of landslides in 2003, 2004, and 2005 in relation to the shortest

distances to the channel in Taigang catchment.
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Photo 2. The turbid Baishi Stream and the relatively clearer Taigang Stream at their confluence.
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Table 1. The rainfall characteristics of the studied typhoon events.

2002 2006
(1 (2) (3) 1 @) 3) Q)
375 11011 9/5:9/7  T/12-7/15 7/24-7/25  8/8-8/9  9/15-9/17
(hour) 34 33 57 74 25 27 42
(mm) 491 66 256 158 43 82 146
(mm/hour) 14.4 2.0 45 2.1 1.7 3.0 35
(mm/hour)  41.0 138 20.0 11.6 6.5 10.0 20.0
(hour) 13 9 9 24 6 10 14
(mm) 294 53 117 132 33 67 123
(mm/hour) 226 5.9 13.0 55 5.5 6.7 3.8
(mm) 29 540 10 17 48 1 131
9 173 3 5 15 0 42
(mm) 52 546 10 60 226 51 218
5 48 1 5 20 4 19

®2 BEREARBENE

Table 2. Characteristics of discharge in each typhoon event.

(CMS) (CMS) (G <
2002/7/3 - 7/5 1523.10 3.81 7 3.80
2002/7/10 - 7/11 107.99 32.84 6 1.09
2002/9/5 - 9/7 154.93 4.56 - 1.10
2006/7/12 - 7/15 220.19 16.77 8 113
2006/7/24 - 7/25 57.77 20.22 5 1.07
2006/8/8 - 8/9 103.61 11.35 3 1.08
2006/9/15 - 9/17 314.07 17.88 4 1.18

®3 2002 FREARENBEBERENHEBREX
Table 3. Pearson product correlation coefficient between discharge and suspended sediment

concentration in the typhoon events in 2002.

0.95%*
0.87**
0.12

* <0.05  ** <0.01
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Fig. 7. Hysteresis relations between S.S.C. and stream discharge (Q) in 2006.
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Table 4. Pearson product correlation coefficient between discharge and suspended sediment concentration in
2006 (The correlation coefficients of typhoon Bopha and typhoon Shanshan are calculated using data

collected at the falling limbs).

0.51%* 0.52*
0.75%* 0.31
( ) ( )
0.76** 0.07
( ) ( )
0.53%%* 0.95%%*
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Fig. 8. Relationship between discharge and S.S.C. for typhoons in 2002.
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Fig. 9. Relationship between discharge and S.S.C. of falling limbs for Bilis typhoon and Shanshan typhoon.
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Fig. 11. Antecedent precipitation and antecedent discharge for Shanshan typhoon.
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Table 5. The rating curves between S.S.C. and discharge in 2002 and 2006.

C=aQ’ R? ()
2002 C=0.97Q"?” 0.62%* 26
2002 C=0.16Q"4"! 0.89%* 36
2002 C=0.49Q'*!% 0.70%* 62
2002 ( ) C=0.19Q'37 0.51%* 38
2006 C=1.57Q!*%% 0.75%* 4]
2006 C=34.57Q"884 0.66%* 91
2006 C=11.11Q""* 0.65%* 132
* <0.05  ** <0.01
6
2002 ( 13)
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Table 6. Comparisons among S.S.C. derived from various rating curves.

(ppm)
(M
(CMS) (2003)
2002 2006 2002 2006 2006

(a) (b) b/a (c) (d) (e) elc
50 68 1,404 20.6 57 1,431 890 15.6
100 157 2,573 16.4 132 3,781 1,934 14.7
150 256 3,667 14.3 217 6,673 3,047 14.0
300 591 6,722 11.4 504 17,624 6,623 13.1




20

Table 7. Comparisons of the S.S.C. at the rising limbs and falling limbs of typhoons in 2002 and 2006.

=7 2002 § 2006 F EABRMTREEELEEX

2002 (ppm) 2006 (ppm)
(CMS)
(Cr) (Ch (Cr/Cf) (Cr) (Ch (Cr/Ch)
50 78 38 2.0 646 1,100 0.6
100 168 101 1.7 1,875 2,031 0.9
150 265 179 1.5 3,500 2,907 12
200 366 268 1.4 5,448 3,749 1.5
2002 2006
2002 2006
2
2006 2002
2006
2002 2002

10
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