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Abstract

With the historical data of river daily flow recorded in Hsiang-pi(3) Gauging Station on the
upstream of Da-an River Shih-Lin Weir to calculate ten-day average daily flow, the statistics of the
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ten-day exceedence probability was analyzed and the ten-day natural hydrological phenomena in
flood and dry seasons were determined. Having calculated the number of ten-day periods when
various water shortages occurred within 7 years before and after the cross-basin abstraction
inShih-Lin Weir (1996~2009, total 504 ten-day periods), the differences were further compared. The
results showed that the total ten-day periods of water shortage was 2.06 times of it before the
operation of Shih-Lin Weir and the ratio of water deficiency being 50~60% reached 5.75 times. In the
peak period of water requirement for paddy farming, the number of ten-day water shortage in the first
phase and the second phase of paddy farming were 7 and 5, respectively, before the operation of
cross-basin abstraction, while they increased to 16 and 18, respectively, after the operation. During
water requirement periods for paddy farming, the number of ten-day water shortage in the first phase
was 12 before the operation and became 23 after the operation, while it was 5 before the operation
and increased to 18 after the operation in the second phase. Based on the above data, the water
shortage before the operation was affected by natural hydrological phenomena when the major water
shortage appeared in the peak water requirement for paddy farming in the first phase. However, the
situation of water shortage was not improved after the operation, but it frequently appeared on the
farming in the second phase, when water shortage was not common. In this case, the cross-basin
abstraction of Shih-Lin Weir could indeed affect the downstream agriculture irrigation.

(Keywords : exceedence probability, cross-basin abstraction, agriculture irrigation, ratio of water
deficiency.)
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Table 2 The sensitive period of water requirement for paddy farming
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Figure 2 Da-an River water system irrigation
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B | WIEs —HAfE(1-18 A)) —HAfE(19-36 4])
BNt | e gk K WK | BE gk Pk BK
& |4 E  HE A% A | o O % AR
1996 3 6 5 4 6 3 1 8
1997 9 4 2 3 1 7 4 6
1998 1 5 4 8 6 3 1 8
= | 1999 4 3 6 5 4 4 5 5
% 2000 2 5 6 5 2 4 3 9
2001 1 2 7 8 1 1 4 12
2002 14 4 0 0 1 5 8 4
(=1 34 29 30 33 21 27 26 52
2003 8 3 4 3 15 3 0 0
2004 9 1 0 8 3 3 5 7
2005 0 5 5 8 2 0 0 16
= | 2006 0 0 0 18 12 2 0 4
% 2007 1 1 7 9 1 1 4 12
2008 9 5 4 0 9 0 0 9
2009 4 2 0 12 6 8 2 2
=T 31 17 20 58 48 17 11 50
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4 LIRS [7K AT (1996~2002) KRS ERR /KRG

Table 4 The ratio of water deficiency for paddy farming before the cross-basin abstraction of
Shih-Lin Weir (1996~2002)

4l 1996 | 1997 1998 | 1999 | 2000 | 2001 2002 | /TR
1 et

1 42.6 385 35.2 324 4
2 36 1
3 0
4 0
5 0
6 0
7 26.3 40.5 32.1 3
8 36.8 30.3 40.6 3
9 29.8 25.8 43.1 316 57.7 5
10 315 29.8 35.3 3
11 315 38.3 37.8 3
12 37.3 42 29.5 43.8 4
13 31.4 53.3 53.4 3
14 30.3 41.6 2
15 25.2 29.1 36.3 3
16 575 295 24.7 3
17 77.2 38.4 28.1 47.8 40.2 277 6
18 29.4 1
/Net 44

19 38.9 26.8 38.9 25.7 39.3 5
20 0
21 0
22 89.3 25.3 49.6 3
23 28.9 303 2
24 66.4 34.7 36.1 3
25 26.1 1
26 36.3 1
27 71.1 1
28 0
29 45.2 1
30 0
31 0
32 0
33 0
34 26.7 1
35 33.6 1
36 25.4 1
e 20
Siteokag] 4 ] 13 [ 7 ] 10 13 8 9 64
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Table 5 The ratio of water deficiency for paddy farming after the cross-basin abstraction of Shih-Lin
Weir(2003~2009

o S 1996 1997 1998 1999 2000 2001 | 2002 igg
1 25.7 39.5 2
2 39.9 1
3 27.8 38.8 2
4 41.2 40.1 2
5 38.1 32,5 2
6 42 45.2 48.9 3
7 36.1 29.2 315 47.6 435 51 6
8 57.2 51.3 30.4 64 33.4 61 59.9 7
9 54.2 50.6 46.3 35.5 69 46 6
10 30.5 25.4 40.2 53.5 48 5
11 52.2 35.3 26.3 50.9 29.5 40.4 | 471 7
12 39.3 30.5 50.5 45.3 75 5
13 34.7 30.8 41.4 44.1 419 | 318 6
14 27.9 29.5 72.3 40.8 38.6 | 347 6
15 40.4 315 37.4 43.7 454 | 27.6 6
16 25.7 32.4 80.4 64 428 | 525 6
17 40.3 66.6 61 56 50.8 | 35.6 6
18 30.2 28 2

INEF 52
19 72 1
20 41 32.1 2
21 32.4 51.9 38.6 61 4
22 30.3 34.3 55.7 36.9 38.1 384 | 59.7 7
23 295 50.3 31.9 27.9 80.9 358 | 65.3 7
24 29 74 33.9 51.9 30.7 | 355 6
25 28.1 49.8 56.9 315 | 271 5
26 25.6 34.8 32 475 76 5
27 62 53.7 | 31.6 3
28 34.5 50.1 53.9 62 35.3 5
29 32 41.3 259 | 29.7 4
30 0
31 0
32 0
33 0
34 29.5 1
35 25.4 1
36 56.9 1
T 80

LEHEOKAE] 18 6 | 18 | 21 14 | 22 | 23 132
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Table 6 The ten-day periods of various water shortages before and after the operation of Shih-Lin

Weir
HKE% 4
e 25~30 | 31~40 | 41~50 | 51~60 | 61~70 | 71~80 | 81~90
SRR 1L
=T 18 26 1 4 2 2 1 64
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40 //\\
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Figure 5 Shihlin Dam Irrigation Water Shortage Trends
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Table 7 The ratio of water deficiency in the peak water requirement for paddy farming before and
after the operation of Shih-Lin Weir

—HF el K k%

— i AT

I KA 3 K% 3 KA LN
R |BukEn| G| f [BukEw| | A |BuicE%| | A [BukeE
6 6 21 21
199 | 7 2003 | 7 36.1 1996 | 22 89.3 2003 | 22 30.3
8 8 57.2 23 23 29.5
6 6 21 21 324
1997 7 26.3 2004 | 7 29.2 1997 | 22 2004 | 22 34.3
8 36.8 8 51.3 23 28.9 23 50.3
6 6 42 21 21 51.9
1998 7 2005 7 315 1998 | 22 2005 | 22 55.7
8 30.3 8 304 23 23 31.9
6 6 45.2 21 21 38.6
1999 7 40.5 2006 7 47.6 1999 | 22 25.3 2006 | 22 36.9
8 8 63.5 23 23 27.9
6 6 21 21
2000 7 2007 7 2000 | 22 2007 | 22 38.1
8 40.6 8 334 23 23 80.9
6 6 21 21 60.9
2001 7 2008 | 7 435 2001 | 22 49.6 2008 | 22 38.4
8 8 60.5 23 30.3 23 35.8
6 6 48.9 21 21
2002 7 32.1 2009 7 51 2002 | 22 2009 | 22 59.7
8 62.7 8 59.9 23 23 65.3
gatbokr | \mdevks | (etevior | (Estevks |
>259% ) >259% ] >259% ] >259% ]
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Table 8 The ratio of water deficiency in the water requirement periods for paddy farming before and
after the operation of Shih-Lin Weir

— I EA I ER AR /KRR KR

AR A B R KRR AR

s | 7K A HIEE K% HIE 5 [KET HIEE K%
4 ]| HUKE|  F ] | BHUKERE | F Al |BAKR| F A | HKE%
12 12| 393 24 2| 29
1096 |13 2003 |31 347 | 1995 |20 2003 |22 281
15 15| 404 27 27
16 16| 257 28 28| 345
12 12| 305 24| 664 24| 741
Log7 |13 soos |13 308 | oo lo5] 261 | o [25] 408
15| 252 15| 315 27 27
16 16 28 28
12 12 24 24| 339
1098 |13 2005 |31 414 | 1998 |25 2005 |22 969
15 15| 374 27 27
16| 575 16| 324 28 28| 501
12| 373 12| 505 24 24
1099 |18 314 | o405 [18] 441 | 1q99 |25 2006 |22
15| 201 15| 437 27 27
16| 295 16| 804 28 28
12| 12 24| 347 24| 519
2000 |131 933 | 5407 |13 2000 |22 2007 |22
15| 363 15 27 27| 623
16 16| 643 28 28| 539
12| 295 12| 453 24| 361 24| 307
2001 |13 2008 |31 419 | 5501 |20 2008 |22 815
15 15| 454 27| 711 27| 537
16 16| 428 28 28| 616
12| 438 12| 745 24 24| 355
so0p | 131 534 | oo [13] 8 | |25 200 |25 271
15 15| 216 27 27| 316
16 16| 525 28 28| 353
EETHEKER " EEtEKR » Gt AKR . EEtHEKR 19
250648 >2506/H] 2506/ >25% ]

iR 457 8 ZEHFOREIRHUKE = 0.75(5 18 7K &) Bk /KI5
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Table 9 The comparisons between the ten-day periods of the natural hydrological phenomena in dry
season and drought and the ten-day water shortage before and after the operation

HARA —HAE —HAfE
BRI KIRIKLEZ TKAGRHEGE KIRIKLHZ TR E G
SR 2 Rk I 2 Rk K
2 ] 44/126 20/126
gy 63/126 48/126
=i 80/126 52/126

% 10 LA NIRRT ERE R

Table 10 The estimation of downstream reserved flow of Shih-Lin Weir

A 1] JRHEAE N RED R & (C.M.S) RIFFEHES TR E(C.M.S)
Gijill Gijill
=kl GBS GIRBE|
A | A | A A | A | A
1 6.2 6.2 6.2 6.2 6 6 6 6
2 6.2 6.2 6.2 6.2 6 6 7 6.3
3 7 11 11 9.7 10 14 13 12.3
4 11 11 11 11 10 10 13 11.0
5 14 14 14 14 12 9 13 11.3
6 14 14 14 14 10 7 6 7.7
7 6.2 6.2 6.2 6.2 7 5 14 8.7
8 6.2 6.2 6.2 6.2 14 12 14 13.3
9 6.2 6.2 14 8.8 13 9 12 11.3
10 14 14 14 14 14 10 10 11.3
11 11 7 6.2 8.1 7 5 5 5.7
12 6.2 6.2 6.2 6.2 6 6 6 6
I 9.21 G| 9.25

425



K AR EL#743(4) : 411 - 428 (2011)
Journal of Soil and Water Conservation , 43 (4) :

Bwmge

gi‘

. g
él:l afff

()RR K R B AR 2 1R e
Hii~ 132/64=2.06 % ; [fAEHL/KZR 50%~60%
[l 5.75 18 + MAE/KREHHEIRIERI K >
TR R - HaK AR BRI
—HIER 2.2 f% - IR 3.6 1% ¢ MIAH&
TR B Z KA 8 > — 3B 1.92 f&% »
Fy 3.8 1 - DL EEIRIRUERERUR > LES
HFTHRKZ BVKCOR SR8 » LUK
B Ry —HATEZK R BB S i I 7K g ] (RS FH R
RS - B EER - AMERSGEEE
ATZBR7KARDE > B (A KK Z — 5
fE > HHIRPAE UK © SRS K
AR Nl EEER -

(ZVKER BB AR Rk REZRE
OKFESS 2 f5R) » SR M@ 4R &3 - BISEEH
B B VK& TEATE 24 ¢ EAKRER K
Fr o REZERE A EERFTHEITNE
TKRERISOR E ORFIESS 20-1 7) - BUKE
R FCRE 350 TR o S I 0 e B 2 B/K TR AHBH
MUE - HEWEHEZIWE - 2/ VERYST
ARz S EINE

(—)E R E /KRR ~ AEREE R Kk
LM MR E

aur
&H

& LR N S KRR

411 - 428 (2011)

AT A B EMIERUR S T IFKE

AR R BRE 2 P K & w1 i 7K AR 2R R m]

JIES i -

(D)L ERFHHIE SR A E R R

426

—HIEZ#UK > ARLERKE > §eTEH
BKAM L EELLARIR © 2058 F/KERRT S R A
ARSCHOKEEBIBCK - bR EZABVK - BERE
AP REERAL A - (B (ERSER/KITHT
oK > HAERASEE TS K EROK » ik
RN HtA &/ KER G HE S BeR R
A BEESERK 25w i NS ABHERRZ
2% AR WG A I MR Z
MK « SRR FIRRECRERK -
{58 FH B R (B - 1T (e e — RO IR A 7T -
IKE IR R B LR KA & 1F - 5K
MG RSB EKEIRBOKLEG] - S R
B —HIEEEZR - A RER/KEE BT TS
VLR -

(=) 38 51 b 3 & 7Kt IR /K R R B B

f R EIEoK &R = Z RAEUL - B
TERHIRERAR > T ERERKA R - TH
R KRR R 58NS > HEEILESH
AR E 7K - AIRE SIS oK 5 -
IR BRSO AR I > Ry HUS 2 SRR & K
P R TR E ] MRS E K
A EREACE - MR R R K Z /KR
AEEE -

34

BEARKFIE1990) - GEEKHE
AL - T i R R KRS
TREAREIHRE > 55 107-109 H -

P S /KA 2 (1991-2009) - T /K SL 4R
f°

i

w

& P /KR (1996-2009) - Tt H



10.

THIE ~ MREHE - BRI © RS DK TR RS K B PR

KEREERRUKEEERRE -

MR~ EEW, - EFE(1998) - TR
BB 5 KA & AR IR ERK
Rz > GE/KH - 5 46 &5 2
M- 5555 H -

B~ B EBR(1999) o T EIR B R
ASCHEASEZWTTE ) ST ErKA T

RN =ET Y S

P FE KU £ 87 (1999) - T RRFE ARG
it \BRISRERS o 5 12 /> 55 13-16
:g: o

bR 6% B (2000) - EREREK
B 5318 7 -

P /KRB £ 87 (2003) - T RRFE AR
SHTARLAMAR | 5 11-13 5 -
BREEH « BH4UIH(2008) - TR
7 2 AT TP () A K R 7
e BRI T -
61H» E 15 H -

KRB /KR & /K & =5 (2005)

427

11.

12.

13.

14.

15.

—LURZEZ LG S D]

"R ZE% e K B R K& R W & 28 F
FE > 31T H -

BRITHE - BHIRE (2005) - " RHhE A
K FE R S VA PR - AT
HUIE F3f51 - TKREFE RS S R T
S 176 H -

BERIBA ~ PREZET ~ [R5 ~ I (2005) -
== TS SN & WAL E
WEERMEEZ N RREERR S
FRI/KS BT RN SR | -
BRISSZ ~ BRIRR(2007) - T BRI KAT &
QM —9lIC:FEE- Y al M =R HEES)
FZKHEE | -

& o B2 KR 1 75(2009) » 55 653
H o

FERE4ELE http://www.wra.gov.tw/

100 4= 06 H 07 HUhs
100 £ 06 F 08 H{&ik
100 4 06 H 13 A



K AR EL#743(4) : 411 - 428 (2011)
Journal of Soil and Water Conservation , 43 (4) : 411 - 428 (2011)

428



