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Abstract

1 ~ Introduction

Shimen Reservoir is the water conservation facility which has
the function of irrigation, generate electric power, water supply,
preventing flood and tourism. Through years of operation the
reservoir has experienced severe siltation. The capacity decreases
from 3.09x10°m’ to 2.01x10°m’. This has affected water supply
capability of the reservoir. The frequency of heavy rain has increased
by extreme hydrological events of climate change. Therefore, it has
become imperative to develop measures to enhance silt-sluicing and
flood-discharge capabilities of the reservoir.

Water Resources Agency, Ministry of Economic Affairs drafted
to build two desilting tunnel at Amuping and Dawanping in the
reservoir. Amuping tunnel is the transport channel of
silt-sluicing(coarse and fine sand) which bank up at erosion pool of
the tunnel exit as usual. During typhoon and flood period, the fine
sand at erosion pool is discharged to the downstream and coarse sand
will be sold by auction. High concentration mud flow is discharged
through Dawanping tunnel to the downstream by density flow during
typhoon and flood period to upgrade the desilting ability of Shimen
Reservoir.

Water Resources Agency will execute the project by 2 stages.
The first stage pushes Amuping project, and the second stage will

push Dawanping project until Amuping tunnel has finished. The
report is “Feasibility Study of Amuping Desilting Tunnel Project in
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Shimen Reservoir Summary Report” by Northern Region Water

Resources Office.

2 ~ The course of Amuping tunnel plan

The feasible tunnel plan of the preliminary estimate by Water
Resources Planning Institute since 2008 included: (1) Silt transport of
midstream: transport from the estuary to #10 sedimentation tank (A
plan). (2) Desilting of reservoir: discharge from Dasiping (Amuping)
to #10 sedimentation tank (D plan) and from Dawanping to back tank
(C plan).

Feasibility study of Dawanping tunnel (C plan) and Amuping
tunnel (original D plan) were processed respectively by Water
Resources Planning Institute and Northern Region Water Resources
Office since 2010. Water Resources Agency compared the two plan
and choose the prior plan to push.

According to the result of hydraulic model test, the silt discharge
amount of Dawanping and Amuping tunnel operation simultaneously

was lower than the silt discharge amount of Dawanping operation

alone. Water Resources Agency decided “Desilting Tunnel Project in
Shimen Reservoir” to adopt Dawanping tunnel (C plan) and
Amuping tunnel (adjusted D plan). High concentration mud flow is
discharged through Dawanping tunnel to the downstream by density
flow during typhoon and flood period. Amuping tunnel is the
transport channel of silt-sluicing (coarse and fine sand) which bank up
at erosion pool of the tunnel exit as usual. During typhoon and flood
period, the fine sand at erosion pool is discharged to the downstream

and coarse sand will be sold by auction.
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The adjusted D plan of Amuping tunnel maintained the original
D plan route, adjusted the intake type and tunnel section, and set up
erosion pool at outlet. Because the erosion pool type is continued
corrected by hydraulic model test result, the intake and tunnel project
of this Summary Report is consistent with the Project Plan, and
executes the corrected D plan of outlet erosion pool by the Project

Plan.

3 ~ Additional topographic and geological survey

(1) Topographic survey
The land area was about 137ha and the water area was about
38ha of the additional topographic survey in the stage of Feasibility
Study of Amuping Tunnel Project in 2011.
(2) Geological survey
The stage of Feasibility Study of Amuping Tunnel Project finished
12 geological drillings (total depth was 1,000m), in-Situ and indoor
rock test, 7 holes of groundwater level measurement, Resistivity
Image Profile on the surface of the whole tunnel route (total length
was 4,200m), additional colliery pit survey, and the comprehensive
estimate of the route engineering geology and the special geology of
the tunnel in 2011.
(3) Comprehensive estimate of geology
A. Intake
Tunnel intake is located on an accumulative terrace whose
thickness is about 2~3m and the based rock is the Kueichulin
Formation whose attitude is about N66"E/56°S. The lithology is

coarse to fine sand, cement is weak, and the stratification and joint is
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not developed well. The rock Simple Compression Test is about
50kg/cm” which belongs to the very weak rock.

B. Outlet

Tunnel outlet is located under Tai No.4 Line province way and the
laccolith is the Cholan Formation. The lithology 1s sandstone
interbedded with some shale which is weak and poor and the rock
Simple Compression Test is about 50kg/cm” which belongs to the very
weak rock. Erosion pool passes through #10 and #11 sedimentation
tank. The original terrace deposits are removed to stack the silt. The
based rock beneath the terrace deposits is the Cholan Formation and
the elevation is about 105~107m. The structure foundation will not
locate on the bedrock surface. The bedrock strength of the ski-jump
energy dissipators located on 1is lower which belong to the
low-medium durability. It is need to discrete consideration the water
erosion to affect to weak laccolith of the Cholan Formation.

C. Tunnel
The attitude along the tunnel route is N62 E/64°S, and the

attitude of two main joint are J1 : N16"W/60°S and J2 : N58°W/59°
N. The characters of strata engineering geology are as follows: The
simple compression strength of the Kueichulin Formation is 50kg/cm’
which belongs to the very weak rock. The weathering and rusting
depth of the Nanchuang Formation is 90 m, and the simple
compression strength is 50kg/cm” which belongs to the very weak rock
because the cement becomes weak; the aquifer is appeared, and the
location of the tuff in the aquifer is the point of follow-up investigation.

The simple compression strength of the Nankang Formation is
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200kg/cm® which belongs to the weak rock and the overburden in
Nantzugo River though area is about 52 meters; the pressurized
aquifers 1s appeared in the sandstone and there is no a lot of gushing
water because the laccolith water permeability is low. The simple
compression strength of the Shiti Formation is 350kg/cm® which
belong to the medium-strong rock and the location of the coal layer is
the point of follow-up investigation. The Hsintien fault is the water
blocking layer. The simple compression strength of the Cholan
Formation is 50kg/cm® which belongs to the very weak rock; the
aquifers is appeared near the outlet; the shallow overburden of the
tunnel passes though the underground area of Tai No.4 Line province
way is about 1.5D and ground stabilization methods may be consider
in tunnel excavation.

The proportion of the stratas and structures along the tunnel route
from the intake to outlet are the Kueichulin Formation (3%), the
Nanchuang Formation (23%), the Nankang Formation (23%), the Shiti
Formation (10%), the Hsintien fault (2%) and the Cholan Formation
(9%).

D. Rock type

The rock of the tunnel passed through the the Nanchuang
Formation, the Nankang Formation and the Shiti Formation belong to
A type according to PCCR system; the proportion of rock level are Ay
(5%), Am (50%), A (30%) and Ay (15%). The rock of the tunnel
passed through the Hsintien fault is Ay type (9%). The rock of the
tunnel passed through the the Kueichulin Formation and the Cholan

Formation belong to B type; the proportion of rock level are By, (40%),
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By (40%) and By (15%).

E. Tunnel special geology estimate

The area passed through the Hsintien fault is evaluated high
squeering laccolith. The fault zone length is about 120 meters which is
needed to pay attention. According to the result of colliery pit survey,
the tunnel may pass through the coal layer of the Shiti Formation

which may have gases and the length is about 290 meters.

4 ~ Project Planning
(1) Tunnel route of Project
The intake of Amuping Tunnel is located on the 19" section of
reservoir river course. The route is set straight to the northeastward
and passes through beneath downstream valley of Whaider Bridge in
Nantzugo River. Tunnel outlet is located under Tai No.4 Line
province way and extends to the Dahan River; One Erosion pool is set
at #10 and #11 sedimentation tank.
(2) Principle of Project
A. The erosion flow rate 1s 200cms when the reservoir water level
rises at EL.242.9m.
B. Water intaking by nature overflow when the reservoir water level
exceeds at EL.245.0m.
C. The discharge rate reaches 600cms when the reservoir water level
is at EL.245.0m for erosion and flood protection.
(3) Result of Project
The project is divided to the intake, tunnel, outlet, erosion pool
and silt reserving facilities, etc. Total length 1s about 4,531 meters.

A. Intake: the diversion channel intake weir and tunnel intake are set.
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The diversion channel intake weir adopts ogee weir design; the
intake adopts 3 opening design and the intake shape adopts oval
design; the gate is set on the opening. The tunnel intake adopts 3
opening design and the shape adopts oval design.

B. Tunnel(include vertical shaft): The tunnel section is U-shaped
(8m(W) x9m(H)). The length of tunnel 1s 3,675 meters. The
elevation of intake is 236 meters. The elevation of outlet is 115
meters. The slope is 2.863%. The adit is set at tunnel mileage
0k+305 for increasing excavated face to shorten construction
period. The vertical shaft is set at tunnel mileage 1k+352 and the
depth is about 70 meters.

C. Outlet and Erosion pool: The project is correcting A, B and C plan
of outlet and erosion pool, and adopts C plan temporarily. The
final plan will be decide by the discharge efficiency of hydraulic
model test result. The width of outlet i1s 8m transiting to 31.26m
from tunnel exit to erosion pool. The depth of erosion pool is 20
m and the side slope is 10%.

D. Silt reserving facilities: The silt reserving facilities are set the left
side of outlet. The area is 9,000m’ included stacking area, parking
lot, lane, public area and weighbridge control area; the zone back
to 10m around the silt reserving facilities area set the green belt.

(4) Construction Period
The total construction period is about 78 months (excluding
development plan, urban planning changes, basic design and
contract duration (42 months).

(5) Project Cost
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The direct cost of the project is 3.151x10° NTD. Considering

indirect cost, contingency, inflation and interest, the total project
cost is 4.994x10° NTD.

5 ~ Project Evaluation

(1) Annual cost
The annual cost of Amuping project is 2.6484x10° NTD.

(2) Benefit Estimate

The annual benefit is 4.16x10° NTD. The annual service cost is

3.6705x10° NTD. Net benefit is 4.895x10” NTD. The benefit/ cost

ratio is 1.13. It is economically feasible.
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% ff

9.34 ~ 11.52 ~ 12.74 ~ 1446 2 3.97%% -

L ®RE G 432-17.03~929~7.31~10.02 -

2-2

%221 FPAREEFF f2b§ 233 7T
PN Tiop @ | THFE | THERRE | THFR | AR E AREFEE
” (m/s) (C) (%) (kpa) (F #) (% )
1 3.37 13.65 91.5 088.68 112.1 74.24
2 3.13 14.62 91.14 987.17 307.94 101.14
3 2.51 16.26 88.24 985.52 165.87 117.26
4 1.85 19.62 91.35 982.72 277.82 100.18
5 2.14 22.94 &7.57 979.34 298.17 85.43
6 2.34 25.29 88 977.22 306.44 84.05
7 2.16 26.69 86.89 976.6 331.17 103.62
8 2.29 26.48% &9.71 976.07 519.67 87.5
9 2.1 24.87 &8.46 979.09 399.57 116.65
10 3.46 21.97 88.71 983.83 368.59 74.13
11 3.91 19.13 89.17 986.54 109.13 66.41
12 3.6 15.27 90.3 088.63 &8.59 65.55
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222 FPPKBRBLEEX-P P -ZPREIELPY

E3 - PR AE [ o, ZPERraE . ZPhPExag o

45 697 7/31 870 7/31~8/1 882 7/30~8/1

46 89 8/18 102 8/18~8/19 111 8/18~8/20
47 225 9/3 239 9/3~9/4 242 9/3~9/5

48 261 7/15 275 7/15~7/16 287 7/14~7/16
49 274 7/31 338 7/31~8/1 348 7/30~8/1

50 355 9/11 383 9/11~9/12 410 9/10~9/12
51 264 8/5 275 8/5~8/6 280 8/4~8/6

52 770 9/10 1,285 9/10~9/11 1,421 9/9~9/11
53 97 8/20 107 8/19~8/20 107 8/18~8/20
54 297 8/18 306 8/17~8/18 310 8/17~8/19
55 179 9/6 190 9/5~9/6 203 9/5~9/7

56 164 11/17 204 11/17~11/18 215 11/16~11/18
57 146 9/29 260 9/28~9/29 295 9/28-9/30
58 506 9/26 512 9/26~9/27 517 9/25-9/27
59 393 9/6 499 9/5-9/6 534 9/5-9/7

60 414 9/22 537 9/21-9/22 541 9/20-9/22
61 537 8/16 619 8/15-8/16 629 8/15-8/17
62 94 10/8 150 10/7-10/8 206 10/7-10/9
63 117 10/14 151 10/14-10/15 154 10/14-10/16
64 147 8/2 283 8/2-8/3 305 8/2-8/4

65 480 8/9 481 8/8-8/9 500 8/9-8/11

66 279 7/31 372 7/30-7/31 375 7/30-8/1

67 160 9/12 310 9/11-9/12 310 9/11-9/13
68 396 8/14 478 8/13-8/14 507 8/13-8/15
69 186 8/27 195 8/27-8/28 209 9/15-9/17
70 327 7/19 363 7/19-7/20 390 7/18-7/20
71 234 8/9 262 8/9-8/10 282 8/8-8/10

72 140 6/3 156 3/24-3/25 164 3/24-3/26
73 252 8/18 339 8/18-8/19 359 8/17-8/19
74 458 8/22 564 8/22-8/23 592 8/22-8/24
75 292 9/18 361 8/22-8/23 488 8/22-8/24
76 248 10/24 302 10/23-10/24 322 10/23-10/25
77 70 9/29 106 9/29-9/30 155 9/29-10/1
78 252 9/11 381 9/11-9/12 474 9/10-9/12
79 256 8/30 474 8/18-8/19 519 8/17-8/19
80 127 8/17 146 8/16-8/17 177 6/22-6/24
81 262 8/29 367 8/28-8/29 433 8/28-8/30
82 62 6/5 74 6/4-6/5 100 3/16-3/18
83 370 10/10 494 10/9-10/10 500 10/8-10/10
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87 351 10/16 557 10/48-10/16 558 10/14-10/16
88 61 5/27 106 5/27-5/28 125 6/17-6/19
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91 261 7/4 453 7/3-7/4 465 7/3-7/5
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95 138 9/16 218 6/9~6/10 245 6/8~6/10
96 521 10/6 632 10/5~10/6 654 10/5~10/7
97 367 9/13 703 9/13~9/14 876 9/12~9/14
98 253 8/7 375 8/6-8/7 451 8/6-8/8

99 140 9/19 166 9/18~9/19 190 9/18~9/20
100 127 6/25 212 10/2~10/3 273 10/1~10/3
101 363 8/2 647 8/1~8/2 805 7/31~8/2
102 288 7/13 399 7/12~7/13 422 7/12~7/14
103 88 7/23 140 7/22~7/23 140 7/22~7/24
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1907 730 1942 2240 |1977] 2,715  [2012] 5385  [1.1907 & x
1908 450 1943 4730  [1978 694 2013] 5,458 2004 & F
1909 3,700 [1944] 3670 [1979] 1,790  [2014] 1,180 E I
1910 1,900 1945 1,830 1980 1,310 KR E ==
1911 6,100  [1946 1,110 1981 2,190 it s
1912 5900 [1947] 1,740  [1982] 1,250 2R
1913 1400  [1948] 5170 [1983] 1,100 i
1914 3900 [1949] 530  [1984] 2,166 22005 & 3
1915|950  |1950] 280  |1985| 4880 301_: i *:
1916 350 195s1] 1,070 [1986¢] 2,130 ne F
1917] 3400 [1952 210 1987 1,650 )
1918] 2,700  [1953] 2,890  [1988 458
1919] 4300 [1954 420 1989] 2,960
19200 5000 [1955] 2,090 [1990] 4,344
1921 820 1956] 3,900  [1991 689
1922] 1200 [1957 650 1992 2243
1923] 1,900 [1958] 2,070  [1993 120
1924 25800 [1959] 2,800  [1994] 3,138
1925] 2,600  [1960] 2,940  [1995 254
1926] 2,100 [1961] 4940  [1996] 6,363
1927 240 1962] 3,950 1997 3411
1928] 1,800  [1963] 10,200 [1998] 4,643
1929] 2,600  [1964 400 1999 1,067
1930] 3360 [1965] 1,760  [2000] 2,230
1931] 2470 [1966] 2200 [2001] 4,123
1932 4140  [1967] 1,300  [2002] 2,536
1933) 1300 [1968] 1,210  [2003 410
1934 980 1969] 5,700  [2004] 8,594
1935] 2,180  [1970] 3,680  [2005] 5,377
1936 440 1971 5,170  [2006 979
1937 25510  [1972] 5660  [2007] 5,300
1938] 1,600 [1973 717 2008] 3,447
1939] 1,160  [1974 884 2009] 1,838
1940 4,020 [1975] 2,030  [2010] 1,056
1941] 1300 [1976] 5490  [2011] 1,059
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83 P [243.00  0.05 85.07 - - 0.01 13.73 - - 0.001 1.2 1.84 0.05
83 4§ 4 [241.00  0.05 81.82 - - 0.01 14.77( 0.002 2.76 | 0.0004 [ 0.65 1.66 0.07
83 7 - 0.08 88.29 - - 0.01 10.64 - - 0.001 1.07 2.35 0.09
85 Fia [245.00  2.81 91.3 - - 0.2 6.5 0.05 1.5 0.02 0.7 2.15 3.07
86 wAe |244.0 0.08 81.4 0.01 6.08 0.01 11.2 0.0002 0.17 0 1.16 2.8 0.09
87 H 9 1244.6 2.37 72.84 0.44 13.69 0.42 12.87 = 0.02 0.61 3.54 3.25
89 FA18r [243.6 0.44 57.98 0.13 16.67 0.16 21.31 0.02 2.06 0.01 1.97 1.21 0.76
89 T b5 [242.0 - - 0.82 75.12 0.25 23.09 - = 0.02 1.79 1.04 1.09
90 g 2452 4.36 90.54 0.03 0.6 0.39 8.17 0.01 0.2 0.02 0.49 5.33 4.82
90 11+ 5 [2414 1.05 57.81 0.51 27.84 0.24 12.96 0.01 0.74 0.01 0.65 1.8 1.82
91 555 12420 - - - = 0.12 79.63 - = 0.03 20.37 2.04 0.16
93 YAl |245.8]  5.67 79.85 1.07 15.1 0.31 435 0.03 0.37 0.02 0.33 7.13 7.1
94 A% (2414 1.68 58.12 0.84 28.88 0.27 9.17 0.08 2.83 0.03 1 2.9 2.89
94 57 (2453 4.96 95.28 - = 0.14 2.78 0.08 1.52 0.02 0.43 5.23 5.2
94 3 11 [243.1 1.21 46.46 1.1 42.53 0.15 591 0.08 3.2 0.05 1.89 2.37 2.6
96 Tt 12439 0.58 37.69 0.77 49.51 0.18 11.78 - = 0.02 1.01 1.79 1.55
96 3t [243.8 1.02 48.58 0.83 39.73 0.23 10.84 - - 0.02 0.85 2.1 2.1
96 | ## %7 |2439] 2.01 43.6 2.2 47.78 0.38 8.33 - - 0.01 0.29 4.57 4.61
97 bR [2419] 0.21 14.46 0.83 58.09 0.35 24.5 - - 0.04 2.83 1.57 1.43
97 [ ##5 [2425 1.89 29 3.97 60.94 0.44 6.8 - - 0.08 1.28 6.39 6.52
97 Ep  [243.6 0.5 18.42 1.89 68.98 0.31 11.35 - - 0.04 1.29 2.65 2.73
98 [ x5 [2444 - - 1.02 69.65 0.37 25.49 - - 0.07 5.1 1.94 1.46
101 FRi (2445 3.04 53.24 1.74 30.47 0.46 8.06 0.33 5.78 0.14 245 6.01 5.71
102 4 [244.0 1.27 47.39 0.84 31.34 0.46 17.16 0.06 2.24 0.05 1.87 2.82 2.68
102 F 2432 071 25.63 1.19 42.96 0.56 20.22 0.23 8.30 0.08 2.89 2.92 2.77
58-93 ;?i%j 244.1 0.53 63.10 0.22 25.76 0.08 8.96 0.01 0.98 0.01 1.20 2.37 0.63
93 [T fiseh [245.8]  5.67 79.85 1.07 15.1 0.31 4.35 0.03 0.37 0.02 0.33 7.13 7.1
93-103 Vji%f’ 243.5 1.47 45.16 1.32 40.76 0.33 10.18 0.07 2.04 0.05 1.54 3.33 3.25
=

58-103| %#,-T 5 [243.9 1.00 48.08 0.88 43.06 0.16 6.83 0.04 1.14 0.02 0.89 2.80 1.65

FRXAR L TEMP KRk ESTRERENEARE L Y]
BliEER T AF 99 £ o (K33 97 &)
2E A Bk A= p A BAZE 300 F R 2 B h AL RN -
397 £td AhH A o
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% 2-7 FPRRRART4EZ 103 28R o {8

KRR E R {82 E

~ = a - R w ok Bh A SR | BRB- R [RhS-FpTHENRE
= =e B b A i+ (m) if_?-m) i+ (m) (cms)
1 74.8.21 |~| 8.24 |~ # #(Nelson) 233.8 239.0 241.5 82.37
2 74.10.3 |~| 104 [¢ # & (Brenda) 243.2 244.4 244.1 72.74
3 75.6.22 |~| 6.24 |2 * (Nancy) 242.6 241.6 241.9 5543
4 75.821 [~| 9.3 [# 2 (Wayne) 232.8 2324 240.2 33.40
5 75.9.18 |~ 9.20 | ¥ E (Abby) 240.5 241.2 243.1 93.22
6 76.7.12 |~| 7.14 | % ;% 35 (Thelma) 237.0 240.3 243.5 76.35
7 76.7.25 |~ 7.27 |4 # L (Alex) 242.4 241.9 241.8 59.90
8 76.9.8 |~[9.10 |# & 17 (Gerald) 239.7 242.4 242.8 66.12
9 76.9.23 |~| 9.27 [#k.2 (Lynn) 240.6 240.8 2411 35.50
10 78.9.11 |~|9.13 |3y +(Sarah) 242.3 240.6 244.5 138.61
11 79.6.21 |~| 6.24 |&x 237 (Ofelia) 241.2 242.2 243.0 59.93
12 79.8.18 |~| 8.20 [# # (Yancy) 2454 240.6 243.7 86.50
13 79.8.29 [~] 9.1 ﬂm(Abe) 243.3 242.1 243.6 232.45
14 79.9.6 [~ 9.8 [E #(Dot) 242.5 240.6 244.0 121.46
15 80.8.18 |~| 8.20 | € K (Ellie) 230.6 230.5 228.7 46.35
16 80.9.22 |~| 10.2 [} 3+ (Nat) 238.0 244.2 243.5 66.56
17 81.8.27 |~|8.31 | 5+ (Polly) 229.1 242.1 243.5 250.32
18 83.8.6  [~|8.10 [if # (Doug) 236.1 242.5 240.5 158.63
19 83.8.19 |~|8.22 |# & #(Fred) 240.2 239.5 242.5 82.57
20 83.10.7 |~|10.11| & }%”T(Seth) 238.6 242.2 244.1 77.42
21 85.7.24 |~ 7.27 | & % 4# (Gloria) 232.0 231.6 -- --
22 85.7.29 |~| 8.1 ’%fflfl(Herb) 2314 243.2 244.1 127.96
23 86.8.15 |~|8.17 ;‘E'_%z”u(Winnie) 237.0 238.3 244.5 95.02
24 86.8.27 |~| 8.29 [ 74 (Amber) 242.7 243.5 244.3 152.13
25 87.9.27 |~[9.29 [#§ 42 (Yanni) 229.5 236.0 243.4 346.12
26 87.10.13 |~10.17|5k ©(Zeb) 242.0 2434 240.3 121.12
27 87.10.26 |~|10.27[="+* %% (Babs) 239.1 239.6 243.5 62.90
28 89.7.8 [~ 7.9 }&I%(Kal Tak) 235.0 235.0 237.6 33.09
29 89.8.21 |~[8.23 [#¥{]#7(Bilis) 237.8 243.6 242.6 179.79
30 89.8.28 |~[8.30 [* ‘* i& (Prapiroon) 240.5 242.0 243.5 82.60
31 89.10.31 [~[ 1.1 [ % # (Xangsane) 238.3 243.1 242.5 77.80
32 | 90.9.16 |~|9.19 [ 47 (Nari) 2423 2418 2442 280.36
33 90.9.24 [~] 9.28 [1% & (Lekima) 240.7 244.1 244.0 114.10
34 91.7.2 |~| 7.4 |5 5 $(Rammasun) 204.4 236.3 241.7 122.20
35 91.7.9 |~[7.10 |4 # 3" (Nakri) 241.7 242.3 242.8 58.96
36 93.6.29 |~| 7.3 |52 4](Mindulle) 234.3 236.1 240.8 36.83
37 93.8.23 |~|8.26 ‘?‘}'I(Aere) 241.6 243.1 240.7 119.56
38 94.7.17 |~| 7.20 |/ ¥ (Haitang) 2374 238.0 239.4 129.88
39 94.8.4 |~ 8.7 |5 7 (Matsa) 239.4 238.3 244.4 171.35
40 94.8.30 |~ 9.1 |% FI(Talim) 243.1 242.3 241.1 167.15
41 94.9.10 |~ 9.11 [+ ¥ (Khanun) 241.2 243.0 242.8 95.19
42 94.10.1 |~| 10.3 |4 3 (Longwang) 241.3 241.8 243.7 103.44
43 95.5.16 |~| 5.18 |# 3 (Chanchu) 241.3 239.5 241.5 51.79
44 95.7.12 |~| 7.15 | ¥ {]#7(Bilis) 241.2 239.9 241.2 99.24
45 95.7.24 |~ 7.26 |¥i (Kaemi) 241.8 2414 242.3 45.12
46 95.8.09 |~| 8.10 & % (Saomai) 241.8 241.3 241.9 38.59
47 95.9.13 |~|9.17 |3 3 (Shanshan) 244.2 2423 244.7 101.56
48 96.8.16 |~| 8.20 | F t(Sepat) 242.8 242.2 241.8 137.89
49 96.9.17 |~[9.20 | & to(Wipha) 242.8 242.8 243.4 152.29
50 96.10.5 |~| 10.7 |4+ % 3 (Krosa) 243.7 2433 243.6 206.3
51 97.7.26 |~| 7.28 2; B (Fungwong) 2422 240.2 2433 133.40
52 97.9.11 |~]9.15 [ ¥ # 5 (Sinlaku) 240.6 240.0 243.7 216.80
53 97.9.27 |~|10.1 [¥ E7(Jangm1) 244.2 243.1 2444 129.13
54 98.8.5 |[~|8.10 K’:}i 7. (Morakot) 222.9 243.5 244.1 107.70
55 99.9.17 |~]9.20 [ 7Rt (Fanapi) 239.4 241.3 244.2 116.29
56 99.10.21 |~[10.23|#* 4& (Megi) 243.4 242.99 244.1 174.67
57 100.6.23 |~| 6.25 | ¥ & (Meari) 2324 239.9 243.2 124.5
58 101.7.30 |~[ 8.03 | g+ (Saola) 240.9 242.4 243.5 158.7
59 102.7.11 |~[7.13 |#* (Soulik) 239.4 242.8 240.5 133.3
60 [ 102.08.20 [~[8.22 [/ ¥ (Trami) 242.1 242.4 243.2 149.8
61 102.8.27 |~[8.29 | B X (Kong-Rey) 242.2 242.6 243.2 93.7
62 102.9.19 |~]9.22 | % & (Usagi) 2444 243.1 244.6 85.4
63 102.10.4 |~] 10.7 |26 (Fitow) 244.8 242.9 2444 109.3
64 103.7.21 |~[7.23 [# ft¥* (Matmo) 243.5 2434 242.4 92.8
65 | 103.9.19 |~|9.22 |5 & (Fung-Wong) 238.2 238.8 241.0 29.9
EF=TE 239.0 240.9 242.6 113.46
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Discharge(cms)
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Date(Y/M/D)
(O) kB -k 85 (P)rk B~k (Q)rk BB (7 7 %ck)y(R) % ¥'12-K(SSC);
(S): % R 1 54k ¥ (SSC); (T): % — = PRO(SSC);(U): % — = £ 7) %k i (SSC); (V)£
£ 5 (SSC); (W) 2 i (SSC)y(X): % = =t PRO(SSC);(Y): # = =t #:#)%%i¥ (SSC);
(Z): £ H 45(SSC)
FTHRKR TP PR AR T ARG 2 GRS AR IIF A R RTRA -
W 2-19 FKARAPFEFPER > TR EFE
% 28 BRAEh FFREEERRES £
T *»REKE | THEER | A0 ER N E e e
-~ B T8 e = » B ] SIS
- L @md) | i) | (L) PE@R) | REFR
o s (o 7% 129 20: 00~
B R @Lp sb(~ B 26,410 34.91 113 921.88 75 178 13 : 00
, . ‘L TER |2 | 2R | B X v
KB R REAL T Sl ¢ a e 2LE R
REG#r KR | o) | CEE) | (5 | (%) LR
LR R LR s | 1,764 91.88 99 162.25 17.6 08:00~11:00
2K (R - K)| 214 52.15 17 11.15 1.21 07:00~00:00
A xRS ZR) 95 52.63 7 5 0.54 22:00~05:00
3EFRE(H - K)| 918 31.31 8.5 28.74 3.12 08:30~17:00
BRI (3 - R) 756 38.51 7 29.11 3.16 22:00~05:00
4.F ¥139 KR 347 35.52 84 12.34 1.34 08:00~02:00
5% % 12,551 3.56 15 44.66 4.84 05:00~19:00
6.3 i (5 - )| 6,723 3.46 74 23.29 2.53 18:00~20:00
PR (F - Rk ] ] ] 00~13:
% 4 ) 1,528 9 05:00~13:00
MR A R F":l;‘:\’l' 2L 21 = .
#ﬁ,t ;j; e | 24896 | 1271 316.54 | 34.34 %251 13:00
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% 2-10 ZMkREM®

RIE > %

o | dpsr (gL 10m 1 FURRE 10m £ 10m ffiijm%,loz
e | 24 Flee | f1ee | o [Rrs [ somg | RireTe

1 | 52.05-53.03 | 0.8 | 43390 13,850 246,260 5,620 289,650] 19,470 19,470

2 | 53.03-54.04 | 1.1 | 43220 170 245,660 600| 288,880 770] 20,240 700 10,653
3 | 54045505 | 1.1 | 42,080 1,140 244,810 850] 286,890] 1,990 22230 1,809 7.410]|
4 | 55.05-56.05 | 1.0 | 40450 1,630 244250 560| 284,700 2,190 24,420 2,190 6,105
5 | 56.05-57.06 | 1.1 ] 38630 1,820 244,890  -640] 283,520/ 1,180] 25,600 1,073 5,020]|
6 | 57.06-58.05 | 0.9 | 37.840 790| 244350 540| 282,190  1,330] 26,930 1,478 4,488]|
7 | 58.05-59.06 | 1.1 | 34680 3,160 242480 1,870 277,160] 5,030] 31,960 4,573 4,501
8 | 59.06-60.06 | 1.0 ]| 34610 70|  241,140] 1,340] 275,750 1,410 33370 1,410 4,120
9 | 60.06-61.12 | 1.5 | 30000 4,610 240,520 620| 270,520 5230/ 38,600 3,487 4,021
10 | 61.12-63.08 | 1.7 | 29,767 233] 240,518 2| 270,285 235 38,835 138 3,437
11 | 63.08-64.11 | 1.2 | 28877 890| 241,108  -590] 269,985 300 39,135 250 3,131
12 | 64.11-65.11 | 1.0 | 29.480] -603] 238477 2.631] 267,957] 2,028 41,163 2,028 3,049
13 | 65.11-66.11 | 1.0 | 28.440] 1,040] 238730  -253] 267,170 787| 41,950 787 2,893
14 | 66.11-67.11 | 1.0 | 28,534 94| 238,130 600| 266,664 506| 42,456 506 2,739
15 | 67.11-68.11 | 1.0 | 28,446 88| 238,034 96| 266,480 184] 42,640 184 2,584)f
16 | 68.11-69.11 | 1.0 | 27296 1,150] 238357]  -323| 265,653 827| 43467 827 2 484]
17 | 69.11-70.11 | 1.0 | 27,155 141] 238375 -18] 265,530 123] 43,590 123 2,356
18 | 70.11-71.11 | 1.0 | 26,199 956| 238,439 -64| 264,638 892| 44482 892 2,281
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49 [102.02-103.02 | 1.0 | 4917| 2,358 202,278 7,587| 207,195| 9,945] 101,925 9,945 1,999

- -0 510 52,323 49,602 101,925
R 91.41% 19.69% 32.97%

MR LR ERIRF £ 309, 120*103 Tk F £ 251,880%103 m’ , % % & 57,240%103 m’ o

2 36 ﬁP Igl‘/?lﬂ 34 l'+

l&*ﬁa
SE 3 Wi 5 o8 IR K

>

}Jl 1/10,000 EE q/ir'sf,\ﬁ(u F At KRRl ﬁ;;‘l._% A
TR 1/1,000 = A5 8,7

2-32

akh &t

D R

o



21

%2211 EPREE>EBREPERE
¥ >:3 ton
Eirih EP KRR ER G P
#n [BEF 24 D] KBE [RAAS| KEE [ ARS] S
W w085 | #E | neE | FmE | heE ; S

53 | 3,362.28]  3,955.62] 2,312.77]  168.11 | 284.28] 2,765.17

54 54.30 63.88] _ 91.38 271 B 248 96.57

55 128.17 150.78] 23595 641 - 840 250.76

56 69.29 8151 25942 3.46 - 3.75| _ 266.64

57 145.90 171.65] _139.64 7.30 1T 13.03] 15997

58 529.02 622.38]  157.24] 2645 1 52.77] 23646

59 199.49 234.69 _594.07 9.97 1 14.02] 61807
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261 EPREITERRYFBE KT

SO PV P MR PER ARk | Bk | BBk | THEREE

(hr) (m) (m) (m) (cms)
WE | 8/12(10) | 8/12(19) 10 240.34 239.92 240.53 693.49

T | 8/23(18) | 8/26(24) 79 242.42 243.01 245.80 2,370.25
S | 10/24(12) | 10/26(14) 51 243.53 241.58 243.62 507.42
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o | 8/17(20) | 8/20(14) 67 243.22 241.52 243.90 618.42
T ke | 9/18(1) | 9/20(18) 66 242.76 242.51 243.80 773.23
# %75 | 10/5(13) | 10/10(17) 125 243.68 242.56 243.86 936.60
B | 7/27(20) | 7/29(1) 30 242.00 240.42 243.64 960.55

F %53, 9/12(20) | 9/17(12) 113 240.98 239.88 242.50 1,437.19
F% | 92715 | 10/1(5) 87 244.28 242.58 244.37 763.15
R 8/83) | 8/1024) 70 242.14 243.34 244.38 386.80
wrRL | 9/19(11) | 9/19(19) 9 239.33 240.69 242.16 205.15
¥4 | 10/21(17) | 10/23(9) 41 245.02 242.53 245.02 384.13
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