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Abstract

In August 2015 , Taiwan was hit by a Sudelu typhoon and the rainfall
center of north Taiwan was in the Mt. Taiping. The typhoon caused many
landslides in the upper reaches of the Xindian river basin and also seriously
striked Wulai and other regions. At the same time, due to the high turbidity,
which is over the water treatment capacity, it affected the stability of water
supply and water quality in Taipei.

In order to cope with such problems as the turbidity increase resulting
from the landslides and soil erosion in the upper catchments of Xindian river ,
it is imperative to step up the conservation and management of the upper
reaches of Xindianx river basin.

In addition, under the impact of the global extreme climate, Xindian river
will be expected to hit by short-term heavy rainfall and caused turbidity
soaring, so the establishment of the landslides catalog and understanding the
primary sediment source area are necessary.

This project has collected landslides records in last 10 years and satellite
images in 2015 and 2016. Then, we establish the landslide catalog and analyze
the features such like rainfall intensity, soil type, strata, land use and so on. At
the meantime, it also has gaging station monitoring during 2016 to 2017, so it
can provide water concentration and turbidity. A HSPF model was also
calibrated and verified to predict water level, discharge, and sediment
concentration in ethe gaging station in the future.

When the rain intensity is stronger then 550mm in 24hr, it will occur
plenty landslides and make the high turbidity in the river. The basins which
has the largest landside intensity(both in area and volume) is Wusha river
basin, and it s river bed has more fine particles, so it will provide plenty

sdiments to downstream.
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LS_UAV 4 | {4 ;% ¢ 5 8.0km = A # 3% 310596.6 2749008.7 | 1.206 1.203 fifsx 7
LS_UAV_ 5 | T foift # L.Okm & $7%3 k4 A 304236.1 2747999.1 | 0.451 0.451 = E 12
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466 AMBIETAPRFHASE

4o g w Wi | P |EEp |WLEP |EEP |LER |LEP
& B EXE% | AF% | ~AF% | A5F% | A5F% | ~F% | ~ 5%
(=72) |HBO1 HB02 HBO3 HB04 HB05 HBO6 HBO7
24" 610 100 100 100 100 100 100 100
18" 457 100 100 100 100 100 100 100
12" 305 100 100 100 100 100 98.26 | 98.22
8" 203 100 100 100 97.56 | 96.51 | 96.96 97.1
6" 152 100 96.49 | 96.06 93.9 93.36 | 95.01 | 93.75
3" 76.2 98.7 93.36 | 9269 | 91.34 | 89.28 | 93.81 | 90.96
1" 38.1 87 7716 | 73.22 | 69.61 | 65.99 | 76.66 | 69.43
S/ 19.1 72.26 | 59.89 | 52.17 47.4 50.49 | 61.89 | 56.83
3/8" 9.52 58.39 | 4945 | 3563 | 30.32 | 31.86 | 46.04 | 42.66
No.4 4.76 3092 | 39.04 | 2237 | 20.69 | 26.68 | 32.99 | 28.01
No.8 2.38 15.26 24.4 9.55 1206 | 20.01 | 16.44 | 14.74
No.16 1.19 12.44 | 12.08 4.93 7.62 15.79 8.07 7.4
No0.30 0.59 11.99 7.8 3.97 6.33 13.14 6.01 5.56
No.50 | 0.297 7.54 0.56 0.38 2.44 1.23 1.1 1.72
No.100 [ 0.149 1.7 0.5 0.34 0.69 0.67 0.47 0.41
No.200 | 0.074 1.33 0.32 0.18 0.5 0.2 0.14 0.31
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Pl% g 5 y=18.2488x-251.807(y 2 kR "X 2§ B) -
MOER TR R TR MG A o ARk

e

Y

'

B RAE R Tk 730

271 T 1B REERE RIEREGE)
WA 2 A s 5
p B (NTU) | &% 548 (ppm) p gy H B (NTU) | &% 48 (ppm)

102/1/4 3.8 3.6 102/1/4 5.2 5.8
102/2/1 6.6 ND 102/2/1 3.5 N.D.
102/3/4 3.2 2.6 102/3/4 2.9 1.2
102/4/2 6.3 4.1 102/4/2 4.3 2.7
102/5/7 3.5 1.6 102/5/7 3.4 2.2
102/6/4 5.5 3.9 102/6/4 4.1 1.8
102/7/3 6.2 4.1 102/7/3 8.8 5.4
102/8/6 6.4 4.1 102/8/6 6.2 3.3
102/9/4 27 10.6 102/9/4 9.7 3.5
102/10/2 31 20.1 102/10/2 5.1 5.7
102/11/5 6.7 14.9 102/11/5 35 19.7
102/12/2 5.1 4.5 102/12/2 5 2

103/1/2 7.5 6.3 103/1/2 14.3 5.1
103/2/11 9.1 4.4 103/2/11 S 2.8
103/3/3 3.1 11 103/3/3 3.3 N.D.
103/4/1 3.7 1.3 103/4/1 4 N.D.
103/5/5 195.0 136.5 103/5/5 182 173
103/6/4 4.2 3.0 103/6/4 4.3 2.3
103/7/2 28.0 10.3 103/7/2 37 49.3
103/8/6 9.9 7.9 103/8/6 6.6 1.4
103/9/3 4.5 3.1 103/9/3 2.7 1.6
103/10/2 5.6 N.D. 103/10/2 9.5 3.3
103/11/5 3.2 N.D. 103/11/5 3.7 N.D.
103/12/3 3 N.D. 103/12/3 2.4 1.8
104/1/7 2.7 N.D. 104/1/7 2.1 N.D.
104/2/4 5 4.1 104/2/4 2.6 14
104/3/4 7.9 11.8 104/3/4 4 1.8
104/4/2 4.8 14 104/4/2 5.8 3.3
104/5/6 7.8 114 104/5/6 8.3 4.3
104/6/3 4.9 1.8 104/6/3 4.4 2.3
104/7/1 9.1 5 104/7/1 8.2 2.5
104/8/5 6.7 1.3 104/8/5 4.3 12

104/9/2 466.0 553.0 104/9/2 16.3 16.7

ND. @ & T o FR &R D o kR R 2k
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£7-2 105106 & ¢ RIEAR &2 R &%

5 KA %4 Lk i A L EX:
ER | BR[| ER | BAR | ER | BR | R | BR | ER | BB
(ppm) | (NTY) | (ppm) | (NTU) | (ppm) | (NTU) | (ppm) | (NTU) | (ppm) | (NTU)
105/9/14 12:00 | 3,102 | 1,935
105/9/14 14:00 | 5,037 | 3,583 3,286 | 2,097
105/9/1415:00 | 5436 | N | 4,146 | 3,790 | 4,638 | 3,994
105/9/14 16:00 | 4,146 | 3,020 | 3,778 | 2,963 | 4,054 | 3,304 3,747 | 2,672
105/9/14 18:00 | 3,563 | 2,668 | 4,115 | 2,648 | 3,839 | 2,869 2,979 | 1,906
105/9/178:00 | 1,443 | 96 [ 2,826 | 1,378 [ 2,396 | 1,338 2,856 | 1,685
105/9/179:00 | 1,413 | 84 [ 2,396 | 1,249 | 2,181 | 1,099 2,764 | 885
105/9/1710:00 | 1,321 | 81 [ 2,242 | 1,192 [ 2,334 | 1,105 3,040 | 1,194
105/9/17 14:00 | 2,396 | 1,036 | 2,273 | 1,108 | 3,440 | 1,695 3,255 | 1,437
105/9/17 17:00 | 3,225 | 2,287 | 3,102 | 1,692 | 3,440 | 1,807
105/9/17 18:00 | 3,685 | 2,382 | 2,396 | 1,632
105/9/28 13:25 | 3,624 | 2,737
105/9/28 16:40 | 2,948 | 2,211
105/9/28 18:00 | 2,856 | 2,017 4,699 | 3,625
106/6/310:00 | 105 | 57 100 | 54 0 15 90 15
106/6/3 12:00 99 39 0 24 107 | 16 167 | 17
106/6/314:00 | 172 | 39 93 27 0 15 190 | 18
106/6/3 16:00 93 36 181 | 16 86 50 0 18
106/6/1710:00 | 197 | 22 [ 306 | 104 | 545 | 128 | 96 23
106/6/17 12:00 0 25 179 | 24 | 417 | 112 | 94 19 0 11
106/6/17 14:00 | 382 | 613 | 546 | 104 | 404 | 76 193 | 16 125 | 14
106/6/1716:00 | 270 | 71 | 462 | 130 | 462 | 104 | 256 | 17 195 | 19
106/6/1718:00 | 355 | 93 | 765 | 115 | 344 | 84 | 295 | 67 106 | 19
106/6/17 20:00 | 201 | 108 | 765 | 110 | 1,457 | 1,606 | 181 | 35 0 19
106/6/1722:00 | 721 | 776 | 478 | 113 | 2249 | 1,481 | 181 | 26
106/6/18 8:00 86 43 0 44 | 561 | 112 | 359 | 21
106/6/1810:00 | 271 | 46 | 319 | 52 93 108 | 186 | 19
106/6/18 12:00 0 49 94 40 94 | 120 | 508 | 24 92 18
106/6/18 14:00 0 49 | 308 | 42 | 312 | 135 0 22 190 | 18
106/6/1816:00 | 171 | 53 | 260 | 44 | 111 | 139 | 177 | 16
106/6/1818:00 | 336 | 56 | 458 | 103 | 780 | 612 | 486 | 21
106/6/1820:00 | 465 | 39 | 527 | 105 | 195 | 112 | 262 | 22
106/6/19 8:00 0 21 177 | 32 197 | 30
106/6/1910:00 | 112 | 21 195 | 27 96 28
106/6/19 12:00 | 90 20 | 169 | 30 90 27
106/7/308:00 | 1514 [ 1,872 [ 1,237 [ 1,442 [ 1,303 [ 1,651 | 672 | 111
106/7/30 10:00 | 1,200 | 1,618 | 937 | 1,320 | 1,584 | 2,029 | 260 | 48
106/7/3012:00 | 111 | 51 | 212 | 55 115 | 56 | 268 | 48
106/7/30 13:00 289 | 43
106/7/30 14:00 0 9 481 | 57 | 226 | 68 0 26 165 4
106/7/30 16:00 0 9 350 | 55 101 | 55 120 | 29
106/7/30 18:00 0 28
106/7/31 6:00 0 9
106/7/31 8:00 0 9 277 | 61 | 229 | 81 0 8
106/7/3110:00 | 210 5 462 | 130 | 410 | 135 | 948 9
106/7/31 12:00 0 5 828 | 127 | 441 | 135 | 126 9
106/7/3114:00 | 111 5 201 | 21 | 323 | 94 | 136 6 0 2
106/7/3116:00 | 111 7 97 10 17 | 306 | 11 0 1
106/7/31 18:00 0 7 96 17 | 315 | 26 125 8

FALKR AR ER AR
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# 7-2 105~ 106 & 3 Bl & 210§ B B3 (F)

Y

5

PR

35

T

ER | AR
(ppm) | (NTU)

ER | R
(ppm) | (NTU)

ER | R
(ppm) | (NTU)

kR
(ppm)

§ AR
(NTU)

kR | B R
(ppm) | (NTU)

106/9/13 16:00

245 3

253 7

92 12

323

2

106/9/13 18:00

80

255 7

0 3

0

4

106/9/13 20:00

0

181 5

0 2

268

2

106/9/13 22:00

169 4

0 3

90

24

106/9/14 6:00

4

1
84 5
171 8

1,402

1,377 | 1,354

96

22

106/9/14 8:00

82 8

1,510

1,234 | 1,165

171

15

106/9/14 10:00

266 147

0 8

80 9

0

3

106/9/14 12:00

316 10

640 9

106/10/13 12:00

1,030 | 1,197

2,108

2,969 | 3,042

106/10/13 14:00

1,097 | 1,403

2,299

2,480 | 3,460

106/10/13 16:00

1,077 | 1,255

2,645

2,676 | 3,024

106/10/13 18:00

1,027 | 955

2,594

2,202 | 2,970

106/10/13 20:00

734 | 1,283

2,836

2,658 | 2,980

106/10/14 6:00

1,509 | 1,429

3,941

3,015

106/10/14 8:00

2,027 | 2,188

3,523

3,232 | 4,017

106/10/14 10:00

1,882 | 1,879

3,573

3,390 | 4,104

106/10/14 12:00

1,972 | 2,057

3,516

3,182 | 3,621

106/10/14 14:00

1,369 | 2,098

3,527

3,067 | 2,708

106/10/14 16:00

2,181 | 2,082

3,686

106/10/14 18:00

2,319 | 2,069

3471

2,302 | 2,727

106/10/14 20:00

1,940 | 2,119

4,190

3,555 | 1,366

106/10/15 6:00

986 | 1,217

2,299

2,392 | 3,039

106/10/15 8:00

1,190 | 1,209

2,578

2,503 | 3,062

106/10/15 10:00

1,273 | 1,271

2,842

2,711 | 2,966

106/10/15 12:00

1,178 | 1,312

2,305

3,293 | 2,610

106/10/15 14:00

2,450

2,507 | 3,045

TAL KR D AEER S5

273 s EPEIREREREM

Fu

5 ki y=1.1307x+106.88

54 y=0.8762 x+430.95
B A y=0.9056x+320.5
EY: y=1.622x+166.59
A L y=1.791x-3.0886

(y=H8R& X5kER)
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T2H RV RRE S FlAH
(- )105# #3407
1.2 A7) £ 3245

REMPRG DAL S5 0 P REP T BRI DT
w4 #x (morphological characteristic) £ %8 4% 2 4p Bf |2 > 22 = #3548
I GHN o dai(1) MG F-FRM (2 HK M-iFR M G
B)FEERZI(A)MFA-5 FM 29 VA5 HFHED D REE
TERAR AT E S FNEA P A E A ER 2 1 p
4t iz (Guzzetti et al., 2009; Imaizum and Sidle, 2007; Parker et al.,
2011) > ﬂp\ ML AR R ARMA Y ¢ 3 R F (101 E)2 =
AEA IR Ik FH AR MRS TP RE IR LMD &
IR LR 2 M Ea R RRer(102 #) kKR FR A
FRBPFEE LT EQR) VR 2 A LR TS T AN
Bo M AN T LRk TEAH AL L FRE -7 2
K & #I g p A Ap v agF e (self-similar behavior) (Guzzetti et
al., 2009; Hovius etal., 1997) » .45~ & ff 2 #3™L] 5 fr2 #3563
Ao Bl E AR KA MO AR AR B RS e R
M- AR MRS R R MR
= & gt 4 (Larsen et al., 2010) -

AR BTG 22 R RRA(102 &) KPR
T FRBPEZ IHFETFEQ2);E Y AR EL SR
o fE B 258 V=0.239AN8 5 4o] 7-3 2 & 74 e & 105 & L b
PRgr U dp o drR 2 B K S K o iR ER FRATH MM 2R
AR o105 £ ATH HIBE G LA S Ao 740 H IR At A

—‘_‘,_

‘at '&\?Z\' 7-5 o
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ARIRASHE (mY)

it P
@ XFER2W012(n=5%) . j(/ \1,1%)
1004 O ¥E&E012m=3) V,=0458x4, M7/
A TEE2005(n=12) R*=0.94 ; :4 -
— R £
107
L LA
= 1186
© AERI968.1972.1976 (n = 1974) .V, =0.239x4,
(1,0 e R = 0.89
10°

10" -
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FISER (m)
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274 105 EAHHEATH A & FRP S5

+Hk% B3 LR FEFR
JLivix 89,817 9,132 98,949
Rk 196,224 15,568 211,792
< RBRfE 29,486 10,466 39,952
2rH R 67,322 3,043 70,365

1% 4,164 2,874 7,038

bRk 38,654 0 38,654
HHHE 17,031 0 17,031
nOFE 18,120 11,637 29,757
e 102,487 9,493 111,980
W SE 200,410 14,252 214,662
EE AP AR 86,063 13,162 99,225
ed FE 5,048 13,201 18,249
TRIE 10,054 20,903 30,957
Tl AP 276,319 95,909 372,228
TR R 5,731 4,945 10,675

&3+ 1,146,931 224,584 1,371,515

£7-5 105 & A 12 AT HB H WHRPF S

I RKE A 2R F VEFE
fitix 77,201 8,446 85,647
A2k 210,506 14,171 224,677

X Rk 23,864 10,064 33,928

B H 5% 62,952 2,196 65,147
IEx 3,480 2,738 6,217
&R E 42,809 0 42,809
A 15,153 0 15,153
O 18,033 14,190 32,223
I 115,038 9,126 124,163
ik 204,539 13,563 218,101

B FUEA R 100,410 11,630 112,041

v FIE 4,997 11,082 16,079
TR 10,030 20,475 30,505
AR 324,608 118,744 443,352
R 5,658 4,942 10,600

&2t 1,219,277 241,367 1,460,644

MIRUAE 0 2

|4
Jd

N
"l
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%ﬁ)i(losﬁ)# REA S G ML A F R P g e
WA T Ikeya(1981)z*\,5; RN 8 Rl S N
FpuRAs oo pb N Ay MR R I B R BEEAEIP IR = B R
BB G NHREAE I ARESE N PEL IR0

t‘@

B 3% B AF A BEAE(L) = 8.6%( V tan® )*? (7-1)
¥ E# X (SDR)=(L-D) /L (7-2)

HY S VLHABANE (23 2 L HBBHRBB)-D :
FEPGEFEA( R ) o #N EHEEY L(2N R )ER 7 - BATH HNRe A
2233 E AT R HBEEER > 7 R B4R 75 e

B %zr}‘éiﬁﬁiisf(m%)?‘“ ERHAIDESFEE kR D fF2 MG
EFHEFRAL TP FEREERFRFE IR MRS

SDR=122.27*A01 e g MV A 2L 45 - WM 2 B8R B

h

o
Vel

K F 2 FEG > wimrd Tkeya 82 % 54 o
H’ii%‘l’/‘?//n% ‘A)'Lti\'% '&‘-”Z\76°El}ii%4kl/—:fbﬁ b;‘[.:'\'%
‘Q\-”%\' T-7 »

B7-5 HBHINDESBTILE
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%76 #BIpnL ERPAE

+EKkF S I S FEFE
fe3vx 29,346 5,530 34,876
A 2R 32,616 1,852 34,468
<R 2,361 6,432 8,793
#rH R 1,511 119 1,629
IEx 2,361 0 2,361
& F)IL 22,466 0 22,466

HAHE 854 0 854

mF R 3,134 12,693 15,827
I 78,317 2,205 80,522
H &% 72,101 10,261 82,362
2 LA 17,050 3,598 20,649
ed FiE 1,622 3,392 5,014
TR% 101 2,517 2,618

A FGE 141,264 34,954 176,218
TR R 2,745 980 3,724

&3 407,851 84,532 492,383

MLyt £ H =

DR A

Er MBI pIRA R GRABE S PELIHE o B A

277 HEBIBHABFRPIE

7-5 ATH M RA T e

FHERW i+ | 2R0F+ [37F3#F0 xE e Fasd
fLavix 38.01% 65.48% | 40.72% 55.05%
2R 15.49% 13.07% | 15.34% 53.51%

< RjFix 9.89% 63.91% | 25.92% 63.79%

2rH PF % 2.40% 5.40% 2.50% 79.77%
IE% 67.86% 0 37.98% 90.60%
B Rk 52.48% 0 52.48% 94.09%
BHHE 5.64% 0 5.64% 92.30%
Nk R 17.38% 89.45% | 49.12% 76.31%
[ 4 68.08% 24.16% | 64.85% 64.04%
R 35.25% 75.65% | 37.76% 55.79%

%% | 16.98% 30.94% | 18.43% 58.33%

fvd FE 32.46% 30.61% | 31.18% 75.51%
TRIE 1.00% 12.29% 8.58% 68.05%
A FUE 43.52% 29.44% | 39.75% 62.84%
TR R 48.51% 19.82% | 35.13% 56.64%

&2+ 33.45% 35.02% | 33.71% 37.53%

% SDR=122.27*A0-194

(FfE % > 2006)
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FHEHEFEAIRIBE BUACI PRLTETIEIAE
AR 106 £ ¥ iviras > R LBE RSN BR LK
FoORBETDAGEIAEZRESE -
W 23R4 2 3% (Universal Soil Loss Equation USLE) » H > 3¢
4T
Apn=R,xK,xLxSxCxP
F N2 ETEA B [N/ E-E]
e L R O
EEIE S X CF
wu & TS
= H R TS
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5 38 3
RS TR TR
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(1)# T 2% & " 4 35 #(Rm)

EESUETES S R R BF LI ST T
Wischmeier(1958) 55 d 7 Blend - A FHIF IR > 2| F B &5
F B a kk 30 A4 A éfg)iii{(ﬁ- LI ApR o T

VR R Adalic D dp BT U R ey RS AT
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HHERd 2B EEMES 2 AT 25 FHE0E)FT
ZR Ry = 15Rey R EB kA IEFEE - Fa Al Ry
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= USLE 23t ¢ % fefpif— By %' A foilii g 2 i 4 adp
B B RZEda Efrdt 30 248" 2 % B chafkff T Ryo=

ELoo #3@ 3 b 3 = 5 a frd TR > % 278 30 & dicha £

AT R G R RT3 F Ry a3t E 1 e § g
AT R Y ETEOIE)VT Y 2 %k Ry frReo2- FF 5 B B cip Bl >
tB B L 098 ¥ WL AT 5 Ry = 1.5Re (H Bk & 22 & 35
FOEE ) o
E =0.283 | >76mm/hr (7-3)
E =0.119+0.0873log1¢ | | <76mm/hr

n
R60=ZEJX|J'
j=1

R3g =15 Rgg

(7-4)

B ELS ' (MJ-ha/mm)~1 5 30 & 485 & 58 & (mm/hr);
LiFEj prsasg BR(mmhr); E; 5 % j [ BFS & $ it 5 Ry »
FTEEERHBN SRy 2 FEE X 30LEEABRREER f—’”fﬂ'a‘pﬁi
(2)3 i & 4 4 He(Km) °

g e il s P BRI S BEE S hE ke
IR XA R RRRE AR R i RE
T BRI ok LR AR F R
Bef M0 BT 4 el 4 g5k 0 F 2 RIS A B2 Km
SETAHEF RS ENE 2 f R T L8 2 Gl 7

23 A Y 2 02 0 Wischmeier et al. (1971)03 3+ & 4 5
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h
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e
5
&
E3
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G £ 5 (L)

the B (91 4 )dn 21 4 L ’é‘pé&_’rﬁﬁt%ﬁ ¥ B+ 7 4246 100m>
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X m
T _
(22.13) (7-5)

B L=pt &2 kTR X=s B 2 KT RPEE =5 m)
m=¥ B R BT G B0 BEE 4T L
Fu R 1% m=0.2 ;
FH R A 1% 3% m=03;
FH R A 3% 5% m=04 ;
FH R £ 5% m=05 -
(DR F]+ ()

L (96 #) dpdid 204 8% F BHHE &@?]P"}@
Wischmeier and Smith (1978) #3722 H R F]+ >+ 5P ¥ 5 3 &
g > F] Pt R B~ McCool etal. (1987) #iE ki * >t iyl be 252 40
BFFE > HoNgeT o

S =10.8sin #+0.03 9 < 9%
(7-6)

S = (sin 6/0.0896)"° 0>9%
G)VREFZ2 §1273(C):
RFLEPBS RESFETF LA B FH PR 2D
%ﬁ%%?wkﬁﬁ~i£\%WA%$@$ﬁﬁyiiﬁﬁ%%
W e g AR U BN H R L M P s E R
Br o FT AL ERESP 232 C ,E(Z\ 78), ey

E- %‘IEJ.'?‘]-? T E AT 2 1
AR ERGE SRR IS E W o

Rd FF I F LRk B RIT T 2 AR S
JedRwh 2. 2 AR gt Bk 4 iRdE S (102 # ) o R E e
K FEFRIEF A FARZE BE TR FRoPER TS 1.00

FHEFEE LTI FArd 79
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278 A2 Rk¥ i3 EHRRL GEFZ AT
WA Z KRR | C i BAEEAARR | C@ | BEAZRERER | C @
TEY 0.01 o 0.01 TP 0.01
kA 0.10 '3 0.15 R B 0.01
(T 0.25 Bt 0.20 [rE L 0.15
5 Bt 0.20 iR 010 | #F 2 3w x ¥ | 001
3 E 0.14 RGP 1.00 e 0.05
CEL 0.20 KR 0.00 g 0.01
FEN 0.39 T 0.00 k48 0.00
279 IR FABENRTIE
Er Riag | FHF | BB ¥ 45 A &3
L3tz 1,911 3,193 5538 | 39,634 | 3,430 | 53,706
%Rk 1,511 2,734 3,691 | 25954 | 4,184 | 38,074
* R fF ik 902 1,528 2,752 | 18584 | 1,241 | 25,006
A 0F % 294 498 898 6,065 405 8,160
IE% 140 237 427 2,881 192 3,877
BR)i% 85 145 261 1,762 118 2,370
BT 46 104 206 1,327 72 1,754
N E 239 509 1,020 6,456 323 8,547
Rk 671 800 1,159 7,349 175 10,154
i &% 2,114 2,626 3,142 | 18,200 758 26,840
R AP A 777 1,644 3623 | 25333 | 1113 | 32,491
dod Fi% 109 194 554 3,054 45 3,956
TR % 191 310 945 5,124 60 6,629
Al 102 17,124 | 27,641 | 29,549 | 147,538 | 2,843 | 224,696
AT K 861 1,420 4,405 | 23,011 262 29,960
&3t 26,976 | 43584 | 58169 | 332,271 | 15,220 | 476,220
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/—‘}'—‘F :F}-;"'—"ﬁ ’rv‘/‘-r—Ljiﬂi“‘L l//f&\'ﬂg_"“"‘;/\itg‘&ﬁ}ﬁ;?T[}v/—f‘—L._
SRS S L R AT 4 °5Wﬁﬂ%$&ﬁd’ﬁi%ﬁ%§
ARE ] MBI A ERE o TiE ML E 2P 41/,?;% 3%
MERGEABMAERE OFPFIHES I T HE o R MR
IR ARE B Léﬂ%ﬁz o FTIEE 105 E B MM § > b2
IS F R E > T EAH I PR BRI B ELF BK
W% 2 Eg;iﬂ"éé?é_im%?i)gk)im:‘s o
£7-10 B pins EHIFFRBEFRR
#in 1 pyind P
3 BKT _ Fji E: ) Q‘ wg
v fb b £ 1k
LItz 48,826 47.62% 53,706 52.38% | 73,237
w2k 48,256 55.90% 38,074 44.10% | 61,664
< B 12,310 32.99% 25,006 67.01% | 26,654
$TH B % 2,281 21.85% 8,160 78.15% | 7,458
IEix 3,306 46.03% 3,877 53.97% | 5,131
BRIk 31,453 *92.99% 2,370 7.01% | 24,160
HAE 1,196 40.54% 1,754 59.46% | 2,108
Mok R 22,158 72.17% 8,547 27.83% | 21,932
I3 4 112,731 *91.74% 10,154 8.26% | 87,775
HoE% 115,307 *81.12% 26,840 18.88% | 101,534
B LA 28,908 47.08% 32,491 52.92% | 43,856
ol FE 7,020 63.96% 3,956 36.04% | 7,840
TR 3,665 35.60% 6,629 64.40% | 7,353
AL 246,705 52.33% 224,696 47.67% | 336,715
AT 5,214 14.82% 29,960 *85.18% | 25,124
o 689,336 59.14% 476,220 40.86% | 832,540
M* &5 B 4248 80% -




(= )ik 7) %= FI4E 3
HR RTINS R R RB mR hok P g A kAR

R RN BRI E SRR NP IS I S G R VR F 1
ﬁ’w%:w%~#%§’Wﬁ7%%$%§iﬂ’ﬂﬁﬁﬁ%W%
R AR E £ R o FTRIEY B R T BB 77 0 PR
Pgeh g 2w 100 & RTH MM AR S Aok T-11 0 SRS N
7 83.05%2 T%ﬁ%%%i*ﬁﬁﬁgﬁfﬁﬁﬁﬁﬁ?hia
B0 15.85%2 3TH M AP e s s THE #(5 R T,
Z_ e o0 ’T}ﬂ"ﬁ 08.9%2 F7H{ MLy F A AL L TH T 4 2 #

C B2 1%AR DATHR MM WL 2B g s A nE TR

g

BEL R TE el AR -PBArE% KR 5 Rp Y
E?%%Li%%’ﬂﬂ£U%§ﬁ?%W%L%%éi’ﬂﬁ§ﬁ
ARk TA A ZRFHE R PW$ﬁ§72§’$mMi£
gt G KREE s BRI F R R °

7-11 R HEh T 100 « FTH # 3B B8

38 5 Ay
B s %@:(ffZ?) (jfif) Wk ik
HE #A(FHRF) 73 535,839 2,090,781 83.05%
AR AQEF k)| 25 75,378 398,915 15.85%
RS 1 5,953 11,199 0.44%
BE Ik 0 0 0 0
Fi# e A 1 3,336 16,595 0.66%
Z L E A 0 0 0 0
7 0 0 0 0
Total 100 620,506 2,517,490 100.00%
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8-122 4K SR BREFRIFRLM B &p KRk 2 BN R
o @
(= JHSPFH5¢ 4 &2
HSPF ( Hydrological Simulation Program Fortran ) % BASINS
( Better Assessment Science Integrating Point and Nonpoint Sources ) #-
BLiRG A2 A& 3,‘#1‘? - BASINS % # B3k %% (USEPA) % E e
Bokw 5 P EIREA Y H S B B AR I ER 5 (GIS) £k
FROMAE 2 FREORETHE TR L 0 ¢ 35 QUAL2E/QUAL2K -
HSPF~SWAT % PLOAD-H# 3 % ®3k i%% (USEPA )% Hydrocomp
Inc. T & B2 35 F&-k2 R RE - M il § i
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HSPF #-:8f* R KR F22BRF L hiE e ¢ 7 Bt &£ 2 4 >
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Wb R REH AL BT otk T T I AR B oK
FRAEFEHREL T2 AR ARE R ORE EZ A A
FREHBLER SR SHETLE 2N R SBT3 E
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FA R P HS R E A AR T RO R AT R
NATR R, 2 S (FAFERT 2 %7 - Leeetal. (2006) >t 91
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HSPF & 2 $ T85> G 2 58T 5 o 7 590 S4B § 14
S (AR 2B FEE AR E ) FENES SRS T A

TR g S o 4 2 XA g I (XA AR TRk
4}3 TN e 5 0 %% F K% %% " Basins Technical-Notes 6 ~
O A RAEEE T A R R Y s o Bk Sl &
hi *’L’%Fﬂ«flrz\ -1 3 F) $¥cird 82 ¥ % SBHP 4T
(1) Th 23 &7 kE (LZSN) 3 4c € & 3+ T RiTed s 4o
INEE 37 %g K (UZSN) fr2 2 417 4 B > 7 7 %3 K
BAhe B P A RA s Hi4e UZSN € @3 238005 o M4 F 7
bR Rk 20 Z 47 Viessmanetal. (1989) 23k LZSN i
BEBEAT T AGSLES AR A2 - o £ 4 100mm;

@ ke 2. UZSN 4 % LZSN 10.14 2

8-2



(2) a4 4B (INFILT) 4 & ¢ 3 b g Mo A e’ a3 5
FALER B DB AT B4 INFILT ¢ @ T & T frd T -kinH
LI D ST o LI S

(3) ik &R (LSUR)~H = /i & (SLSUR) ¢ #2554 w iZin
£ HA g4 LSUR @4 M - A4 &

(NSUR) %t ¥ #RTHTE2PFLTPE -

(4)  Bimorim %l (INTFW) H 4c 7 % i 2 % i B > 0 fr o @
BeHe o @ BRIk E (IRC) 27 MEr B g
O AR et B BRI A ¢ 4E (B 27 LUk (Base Flow
Fi-k®H22% IRC K ¢g @R FinFiEerdsinim
IRC ¢ ¢ FF/if7 s4kw s T RN > B0 IRC ik %%¥
A I

(5) ¥ -k » % %8 (DEEPFR) % i& » ifk ¥ Tk 247 4 1+ o) »
s kA H B ARIE D242 0 B4 DEEPFR ¢ i /i 2
5 3 4o £ m (Subsurface ) shdf % o 3+ T oK i%-k & (AGWRC)
2R al ToORANEE S - A e TR B R R
ook e di il o B4e AGWRC ¥ o AR ISREE o
ook (KVARY ) £ 73 TREEGE R X S0l — 2
Wbl g 0K TR e KVARY € i€ ok diernt Gsg 4o o 3 B A1

FoR il o 4R E & (91 #)8 HR 2 (91 £ )44 HSPF 7t
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3y i Y Iy
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LZSN TR A KE in 0.01 100
INFILT AR in/hr 0.0001 100
LSUR B E R ft 1 none
SLSUR & B omn E ft/ft 1x107 10.0
KVARY BTk A Rk 1/in 0.0 none
AGWERC | ¥ T -kiZ-k % - 0.001 0.999
INFEXP N - 0.00 10.0
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AGWETP BT ORI EF A S - 0.00 1.0
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UZSN INEE FNS in 0.01 10
NSUR £ 3 N@ - 0.001 1.0
INTFW LN PPN S : o - 0.00 none
IRC PO RiT oK - 1x1077 0.999
LZETP TR EF AR - 0.0 1.5

7k & iR 1 USEPA, 1999

S F 1T F %4 (SMPF) A4 B 1t
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SEDMNT
SMPF P IF’F’. ¥+ - 0.001 1
KRER B3 WA -l d - 0.00 none
JRER 23 A dpdn i - none none
AFFIX JHELRRS 1/day 0.00 1
COVER IHEREX - 0.00 0.1
NVSI L F EEE Ib/ac-day | none none
KSER A S SRS RS i o - 0.00 none
JSER o B R) 22 ) dp B - none none
KGER 3 E AR - 0.00 none
JGER B S Xk S - none none
DETS AR R YRS D T tons/ac 0.00 none
BEDWRN PR ER ft 0.001 none
POR PRIV S - 0.1 0.9
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EXPSND R Ry AR 23 2 i - 0 none
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SMPF TP LF) S 1 0.0 1.0
KRER B AR RS S 0.16539 | 0.15 0.45
JRER X gty 2.0341 1.5 2.5
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