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GEOLOGIC LOGS OF DRILL HOLE
A0 HSIN-TSUAN, CHAI-CHIAO-TOU
No. 1
0- 1,40 Fale brown surface loam.
- 4.30 Yellowish fine sand.
~15.80 Gray fine sand.
~20.00 Poorly consolidated gray sand.
| No. 2
0- 0.60 Yellowish suiface loam.
~-18.00 Gray sand with rock fragments.
-20,00 Gray loose sandstone,
No. 3
0- 0.45 Yellowish surface loam.
~ 6.70 Yellowish prown sand, slightly clayey.
~-i1.15 (Gray medium grained loose sandstone.
-13.75 Gray muddy sand.
-20.00 Gray fine sand.
No. 4
0- 180  Yellowish surface loamy silt.
- 3.00 Yellowish clayey silt.
-12.40 Gray loose sandstone.
-16.00 Gray clayey silt.
~20.00 Gray medi.m grained soft sandstone.
No. 5
0- 1.40 Yellowish surface loamy silt.
- 5.00 Brownish gray medium grained loose sandstone.
~15.00 Gray sand.

~20,00 Gray silightly clavey sand.



0- 0.26
- 3.00
- 4.90
~19,60
~20.00

No.

6

Yellowish loamy silt.

Gray sand mixed with loamy silt.
Slightly consolidated clayey fine silt.
Gray loose sand.

Gray clavstone (hardened clay).



.
£ 3—4
GEOLOGIC LOGS OF DRILL HOLE BETWEEN HSIN-TSUAN AND KUAN-TU
No. L-
0- 0.26 Yellowish brown surface soil, clayey.
- 5.00 Yellowish clay, hardened when dry.
- 8.70 Gray muddy silt.
- 9.85 Gray silt or fine sand. loose.
-10.00 Gray clay, hardened when dry.
Na. 2
0- 0.5 Yellowish clayey surface soil.

~ 3.90 Yellowish clay, partly with some fine silt.
- 4.60 Gray silty clay.

-~ 5.80 Gray loose fine silt.
~10.00 Gray clay, hardened when dry.
No. 3
- 1.05 Pale yellow clayey surface soil.
- 570 Yellow and gray clay.
-19.70 Gray siity clay (hardemed when dry).
-26.75 Gray fine sand.
~30.00 Gray fine silty clay.
No. 4
0O- 030 Sitrface soil, loamy clay.
- 1.65 Yellowish clay, hardened when dry.
- 675 Grayish vellow silty clay.
~10.00 Gray fine loose sand.
No. 5
0- 0.90 Surface soil with grass roots,
~- 4.55 Yellowish silty clay.
- 7.00 Pale greenish yellow clayey siit.
-10.05 Gray silty clay.-



~10.60

0- 1.60
- 265
- 6.00
~10.00

0- 1.55
- 1.90
2.65

5.65

~10.00

0= 170

i

2.00
258

- 575
-~ 690
-13.60

-18.90
~21.80
-30.00

0- 1.60
- 270
- 480
- 7.00

Gray loose gand.

No. 6

Yellowish gray clay.
Gray clavey silt.
Brownish gray fine sand.

Greenish loose sand.

No. 7

Blue gray clay with silt.

Dark gray clay.

Yellowish gray fine sand.

Yellowish gray medium grained sand.
Gray coarse sand, non-eonsolidated,

the grain size is inereased with depth.

No. 8

Brownish yellow clay.

Dark gray clay with other impure material.
Greenish gray silt with clay.

Yellowish gray medium to coarse grained sand.
Gray fine sand with .some small mud concresion.
Gray or dark gray coarse San(i, with some sandstone.
pebbles in the upper part, non-consolidated.

Gray fine sand and silt.

Dark gray silt with shell fragments.

Gray soft silty mudstone.

Ne. 9

Grayish yvellow clay.
Gray and yellow stity clay.
Dark gray silt mixed with a few clay.

Gray fine sand.



~10.00 Gray coarse sand.
No. 10
0~ 0.85 Brownish yellow clay with si lt.
-~ 2.00 Bluish gray silt with clay.
~ 295  Gray medium grained sand.
- 790  Yellowish gray fine sand.

-10.00 Blue gray coarse sand.



4 3—5

GEOLOGIC LOGS OF DRILL HOLE TAN-SHUI-RIVER
PR. 1
(m)
0- 4 Gray muddy medium to coarse sand.
~-20  Gray muddy medium to fine sand, slightly consolidated.
PR. 2
0-

V]

Gray muddy fine sand.
-4 Gray medium to coarse sand.
-8 Gray fine sand, homogeneous.
-10 Gray clay with fine sand.
-12 Gray fine sand with lots of organic matier (leaves)
-16 Gray fine sand, homogeneous, slightly consolidated.
~-20 Gray loose fine sand with organic matter.
PR. 3
0- 4  Gray muddy medium sand.
-6 Gray muddy medium sand, with lots of fine shell fragment.
=10 Gray medium to coarse muddy sand.
~-14 Gray tine sand. .
-18 Gray fine to medium grained sand with fine shell fragment.
20 .Gray tine sand, partly with clay.
PR. 4
0- 4 Yellowish, gray muddy coarse sand.
-6 Brownish yellow volcanic ash and gray andesitic rock fragment. _
~12 Brownish yellow weathered volcanic ash and small fragments, clayey
~14 The mixture of quartzite, andesite and volcanic ash.
-20 Yellowish volcanic ash (loose and sandy).
PR. &
0- 2 Gray impure coarse sand.

- 4 Yellowish gray gravel and sand.



=12 Brownish vellow weathered volcanic agsh and small fragments (clayey).
~20 Yellowish volcanic ash, loose and sandy.
FR. 8
0- 6 Gray, medium loose sand.
- 9%  Gray muddy coarse sand.
~14 Gray fine to medium grained sand.
-16 Gray clay mixed with sand.
-20 Dark gray sand, partly clayey and slightly consolidated.
PR. 7
0~ 2 ,Gray medium grain loose sand.
- 4 Gray fine sand.
- 6 Gray coarse sand.
~ 8 Gray muddy sili with coavse sand and a few pebbles.
=10 Gray muddy siit with fine sand.
-12 Gray sand with lots of shell fragment.
—14 Gray medium sand with a few shell fragment.
-16 Gray clayey sand with a few shell.
-18 Gray sand with lots of shell fragment.
-Z0 Gray fine to medium sand with small shell fragmenis.
PR. 3
0- 2 Gray sand with some small peat fragment.
-6 Gray medium sand, partly clavev, with wood fragment.
-12 Gray medium sand, partly clayey.
~14 Gray silt, slightly consolidated.
~-16 Gray fine sand with organic matier.
-20  Gray fine sand, slightly consolidated.
PR. 9
0- 2 Gray clay and fine sand.

~ 4 Gray muddy siltstone with some fine sand at upper part, soft.



=16

~20

0= 2
-5
-8

0- 2
-4
-10
-14
-18
-20

0 4
-6
-8

~12

Gray silty mudstone soft

Gray sand with lots of shell fragment clayey at upper part.
Gray fine sand with clay.

Gray fine to mcditm grained sand.

Gray clay and sand with shell fragment.

Gray sandy clay.

PR. 10

Gray fine sand.

Gray medinm to coarse clayey sand.

Mixture of gravel, sand and clay.

Gray medium sand. partly clayev, with lots of small shell fragment.
Gray clayey sand with small shell fragment.

Gray sandy clay with shell fragment.

PR. 11

Yellowish silty clay.

Yellowish silty clay with fine sand.

Gray fine sand mixed with clay.

Gray silty mudstone with some fine sand.

Gray clayey sand with shell fragment.

Brownish yellow volcanic ash and andesitic fragments.

PR. 12

Yellowish gray fine to medium grained sand, slightly clayey.
Gray clay mixed with fine sand.

Gray fine sand mixed with clay.

Gray fine sand.

Gray silty clay mixed with fine sand and some shell fragment.

Brownish volcanic ash with some fragment of andesite.

- Gray andesite fragment with brownish volcanic ash.



~-10
-12
-16

PR. 13

Gray silt and fine sand, loosely consolidated.

Gray mediom, sand.

Gray clayey sand with wood (peat) fragments.
Gray silty clay with organic matter (vegetable leaves).
Gray clay (soft mudstone).

Gray clayey fine sand with organic matter, (Jeaves).
PR. 14

Gray coarse sand mixed with clayey material and some wood matter.
Gray fine sand, slightly consolidated.

Gray medium sand, partly clayey.

PR. 15

Yellow:sh gray clay and fine sand.

Gray clayey sand.

Dark gray loose sand.

Dark gray sand and clayey sand.

Gray clayey sand.

Dark gray medium loose sand. _

Gray muddy sandstone, loose and soft.

Gray clayey sand.

Yeliowish gray sandy clay.

PR. 16

Yeliowish sandy clay.

Yellowish gray clayey coarse sand.

Gray clayey sand.

Dark gray medium grained loosa sand.

Fine to medium grained loose sand.

Clayey sand.

Medium grained loose sand.



-8

=20

Yellowish gray sandy clay.

PR. 17

Grzy medium grained loose sand, partly muddy.
Gray muddy coarse sand.

Gray medium loose sand, lower part with clayey.
PR. 13

Gray medium grained loose sand.

Gray medium sand with wood fragment.

Gray muddy coarse sand.

Gray coarse loose sand.

Gray muddy coarse sand.

Gray very coarse loose sand.

Gray muddy coarse sand.

FR. 19

Gray muddy sand, unhomogeneous.

Very coarse, loose sand and a few small pebbles.
Gray muddy fine sand.

Gravel with clay and shell fragment.

Mixture of loose sand and clay, with shell fragment.
Gray muddy sand.

Mixture of clay and sand.

Grav loose coarse sand with shell fragments.
PR. 20

Yellowish gray medium sand.

Gray fine sand.

Muddyv impure coarse sand.

Gray fine to medium grained loose sand, partly muddy and with a few shell

fragments.

Gray muddy tine sand.



-16
~18

=20

PR. 21

Yellowish gray silty clay.

Yellowish gray muddy fine sand, impure.

Gray muddy coarse sand.

Gravel (Sandstone).

Gray medium sand.

Gray sandy clay with small pebbles.

Gray silty clay laminated with fine sand.

PE. 22

Gray mudstone, soft.

Gray muddy medium to coarse sand.

Gray fine ro medium grained sand, slightly muddy.
Gray sandy clay.

Gray clay with shell fragment.

Mixture of fine sand and clay.

Dark gray medinm loose sand with a few shell fragment.
(Gray sandy ciay.

PR. 23

Yellowish gray clayey sand with some vegetable. roots in the upper part.
Gray coarse sand, slightly clayey.

Gray ciayey sangd, irregular in sedimentation.

Gray soft siltstone, slightly clayey in the lower part.
Gray mudstone, soft, with mica sheets in the bottom.
PR. 24

Brownish vyellow sand and clay.

Gray clayey coarse to medium sand.

Gray clayey medium to fine sand.

Gray soft mudstone, homogeneous.

Gray muddy fine sandstone, slightly consolidated, with mica sheets.



PR. 25

Gray medium to coarse sand.

Impure muddy =and.

Gray clay, slightly silty.

Gray muddy silt, slightly consolidated.

Gray muddy sand.

PR. 26

Yellowish silt with clay.

Yellowish gray clay mixed with sand.

Gray clayey coarse sand.

Medium to coarse sand.

Gray fine sand, slightly muddy.

Gray siltstone with clay, soft.

Gray mudstone, soft.

PR. 27

Gray coarse sand with a few wood and peat fragments.
(Gray muddy coarse sand, with gravel in the upper to part.
Gray sandy clay.

Dark gray fine to medium grained sand.
Gray silty' clay,

Gray soft mudstone, sligtly silty.

Gray muddy fine sand, slightly consolidated.
Gray sandy clay with lots of shell fragment.
FR. 28

Gray fine locse sand.

Impure coarse sand.

Impure medium sand.

Gray silt, slightly consolidatated.

Muddy fine sand with organic matter.



~16 Gray clay, slightly silty.
~18 Gray silt,

-20 Gray soft mudstone.



£E 2 £ X 4 E
FROVINCIAL  WATER  CONSERVANCY  BUREAY
B3-4-1 # 2 % ¢ £ % ¥ z B
GEOLOGIC [LOG OF DRILL HOLF
LEAR Fearyrs EVGINEERING, RIVER _____ _ si4iPRo7rcrs TAN=SHUT RIVER REGULATION PROJECTI #5747 . KIANTU, TAIPET

CER T TR A g mﬂé éggégfﬁfgg;ig‘gg.‘.55“&?:} 0B 44450 L BRBGROUND ELEVATION. . 44L. 50 WRRBANGLE FROM VERTCHL._ O

Reb W BEGUN 2.2 25 g RABANSHED 504 2 BRBWEE DEPTH OF OVERBURDEN..____ Q.60 BIAEBEEARING OF ANGLE HOLE

& F B IOTU DEPTH. B Q.02 Y K@RE FLE OF WATER TABLE. ——— WMUBRE HOLE L0G6FD By AATEE _,fﬁ_ﬁﬁéfzmﬁl&%fvﬁfmﬁ«“-_i'i__ﬁf__fjﬁ___‘_
ATRE EKIMERAY (AR 8) # & [ 8 LR PERCOLATION TESTS Tiw wlselesitle i y ¥ om
NOTES MRAVRBE | REOEPTH M 5 %] 5|8 M|z om Loe
O water fble fevels. Qﬁ,’%‘" CORE g | L0SS | PRES-|LENETH| 0 Bowgawl CLAASSIFICATION AND
WIS refoyrr,
TEES | PHYSICAL  CONDITION

—_——— el T T Y e Ll ———eC S e St

charactan of 28 ol cOvemy | rrom | 1o | 1N |SURE | 12
o
sy ot HOLE | (259 (PCsonda ( PRSI cminy | (M)

L TGO ITIIT]

alala, Brownish ¢lay.

=2 DEPTH

.

L —
AP Andesitic pebbles up to 10-cm size.
.15//.'}/4&
Ararn Slightly weathered and brolken

4 &4 andesitic rock,
Y

Ao A

450 : £0.75

S
Pt
W

Gl
Illlll!!l]l.il.illl 1y
o

ITaf

RN OV ANO BR AE AE B AR

P Grayish andesitic rock debris,
A ranging from 5 tp 20-cm in diameten
-A;Aff‘ mixed with sand.

/O_A A A

L]

GENERAL DESCRIPTION Ja a2

/g Total recovery: 10 m. R PR

Most common size: 5 em J4.4 2

300|Max. size of boulder: 80 c¢m 26.44| dxa’s

3

Kind of reck: fresh, hard, lﬁiéa“
and suhrounded andesitie Jat ot o
rocks.

Black mixed sand and andesitic reck |
fragments of 3-cm size in average,
. represent loose, bighly .psrvieas

v material.

[+ B
S}

?_L ()
A

T

Matrix: sand, clay and some
fine volcanic debris,

Return water: all lost.

E11l|ll|ll

™y
(x

s
b
b

Physical charactep:
irregular material,

non- to moderate cemented,
high porosity.

"y
L5
ILI.IllII!lIlI\IlI

565

Andesitic rock fragments, mostly
PN larger sized, the largest one up to
. 80-cm ip diameter.

—0./0

P Small fragments of andesitic roclk,

PN hecm size in average,.

I||||ll||!i|._|]||ll|‘|||||l|||li|i!|illi|llll||‘1|

- 552 EYEAPN

%?ﬁéﬁm W EXPLANATION
LOSS 4 ; L= 8% Diamond, /‘Cf:ﬁﬁvi‘ﬁ(ay;;‘e//z';‘e, S=88 Shot, (=K% Churn
i WAHESE Sole sesfoo/~——m—nmm=nnm F =8 E LocKor, (m =408 Cemented, Cs=E8E Bottom of casing
i f
7
£
&

£ # Approxmate size of fole (f-seriesi-—----- Ex=1% A= 1§, 5¢= 2%  M=3"
i £ Approvinate size of core (Y-serjes) - Ex= F o= 15,8 = 1F M=%
r

WEZEL
CORE
RECOVERY

il
&
% i "I% 5{!?{5;’;.’/6' f/.émefer oF cssr}?g (X',S‘Eﬁ'é‘.s) """" £X=/?"33'~, AX = 2?!:; gx = 2?1'1/1’/.3(:3'2{'” gig{”d/v(%{ HO'{E D
& A lsde dameter of cosing (X-series)----- Ex=1F Ax =15 B =%, Mx=3" ¥ VERTICAL HOLE T

”

SHEET .. ' HOLE MO ___. Lo



g %8 3 x 4l B
PROVINCIAL WATER  CONSERVANCY  BUREAU
Ha-4—2 # 4 % € # % & 5 B
. GLOLOGIC LOG OF DRILL HOLF
LA Fearore . BNGINERRING, RIVER st cPRo7ECT) TAN-SHUI RIVER REGULATION PROJECT I#Mssia7f KUANTU, TAIPEI

ARG ALLE N0 ~~~—‘-?~---‘-~-§M§ég§§gﬁg}g—3_@?§;E.é_?sa'"'if"iiz?_s"j};'&:"iﬁ@ﬁ& GROUND ELEVATION. .=£9- 50 RBRANGLE FROM VERTCHML...O ____

g AW Beoun 51 4% g BABANISHED. 5 . A 12 _BBRWEEDEPTH OF OVERBURDEN. ... D20 . __. BB BEARING OF ANGLE HOLE... = ..
‘_& o
# B B IO LEFTH. A5.20 WIKBRE £LE OF WATER TABLE ————=.._ WAB%H HOLE L0660 By A5k B, Bob st mugironmn.__ 5 & 1
ATKERKARRNHY (MM 5 & |8 B LW PERCOIATION TESTS |# % |5 8|8 EHE }‘iﬁ % P ¥
5, 0TS (AR RRE\REOLPTHUN R %\ B h B Blaom| & | LO°6
g, 7 or S/ Vi FROM ] FEST FOR
Srillimg. et Woil | (95) |t | C | PM|ES 1] tm) | (M) {(PD) rESTING CAL - conoiTion
—+ - ]
1 ] Brownish clay.
] gs30| ]
- -1’ ’/
3 :i-:/d—:‘? Andesitic rock fragments with clay
7] o R clay conted,
lala’a
N
7 Fa gL
=30 4200 12575
A7
s 14aa Fresh andesitic rock fregments,
2 650 _ 4000 1444 ranging from 5 to 10-cm size.
HI 0 GENERAL DESCRITTION 0-1a nls
E Total recevery: 1G.5C m. ;*’-\\/A;A Andesitic roek fragments of Swém
. ¥ost common size: 10-20 o, -2:‘2 size, with 11 layers of sand samplels
] Max., size: 60 cm, (few) Ea"/_\}zk
75 Kind of rock: mostly hard, £ FNFNI.N
- fresh, subrounded andesitie :A’KA/A
. rocks of gravel and houldep, 18 o
+ partly weathered but still IR
1% hard. :{’%2\
1 5 Matrix.t sand and some clay QQLA;'A/
4 and finé volcanic debris, *‘Q\‘/_\;é\
. 1a A" A
i Return water: 4.7
- Ouwd1,30 m: 20-3%0 % loss. ‘A\L\\A\
] below 41.30 m: total loss. 146 4
25 Phiisical character: irreguldgr 25,:3\‘&\{
material, non- to moderate 32, 8,8,
cemented, high porosity. 1222
2/ 50} I
Jaa'al | Mostly andesitic rock £ £
1-, 7, ostly andesiftic rock fragments, max
30 30_%“’3‘\"\ size up to BO-cm in diameter.
/8.50 34 & A
“:’; ] Jara’a Foun seams of brown cand and Tresh
& ] Jaa™a andesitic rock fragments,
7 Jaals
35 3548 AT
1 Jaraa
: :A\A\‘&
- Ja’a’a
] EPAPNIN
40.: 45_-A/A‘f;.\
] Jaaa
] 1A' A A
] jaata
. iof
Ja'a'a
{ s W0 £.30| y532 2 4
a2 PRt )
AR # @ EXPLANATION
Less HA#H 7)-10.9 o fole —re--rom oo =85 Dismond, Hﬂﬁé‘é‘f‘/&fsfe/ﬁf@, S =BH Shof, C-B & Chorn
ﬁiﬁgﬁ,ﬁ Hole seafed---------- P =88 Focker, (m =A% Cemanted, Cs-$%E Boftom of casteg
¥ 1 B # Appoximate size of bole (X-series)—— Fe=/F"Ax= /5, Oc= 2% ,M=3"
BB % k £ # Approvmste size of core (X-serjes) — Ex= F Ax= 15 ,Bc= ¥, x=2F :
CORE £ % 4% B Outsile diometer ofcas»’}?g (X'ser;'es)--*ﬁ""f;\~=f’r’§”,,4x =28, Bx= 2??",!1/x=3-a{: B ANGLE HOLE ]
RECOVERY | & & A 1 /asidle dismeler of casing (X-series) -~ Ffx=/F dx =155 5 = 2%, M=3" ¥ LVFRTICAL HOLE D

SHEFT . OMWOLE MO E .



: | : % o+ x #l B
PR&V_/A/( Al WATER  CONSERVANCY  BURFAL

B34-3 % 4 % 9 # % 4 & 8
GEOLOGIC LOG OF DRILL HOLF

IHRE AATURE__ENGINBIRING  RIVER HPPROTECT) TAN.SHUY RIVER REGULATION PROJECTIEME /AL KUANTU, TAILPEL
lgiocarion N ' - : .
HIBE o __ 3 B BOORDINTES Kiz8doe e Yiie, IE@_?@ BRECROUND FLEVATION. #2250  WRBANGLE. FROM VERTCHL . O
Wit B BLGUN B4 4. 14 $RABANSHED 51 _ 4. 15 __SSEWRE DEPTH OF OVERBURDEN _____ 224 LA BEARING OF ANBLE HOIE. ____—
R R BTORL DEPTY.. 2.0 WTKEWE LLE OF WATFR TABLE .. == WUBREHOLE L0GSED By JREET, B BK 58 MBRE roremay B b v
ATKERAIARNSY. (ALf| 5 b |2 R B PLRCOLATION TESTS | s g|enis W b ®
NOTES R \RBE | KHOEPTHM % 4% | B W|gompl x| LOG
O water fsble fevels] TV PE |CORE 1 0SS | PRES- |LENSTH N BeaEaw] CLAASSIFICATION AND
vt S |\ B b | B 1T | sURE 2 177V 8 SAMELE PHYSICAL  CONDITION
AT woil | (225 Fenid |0 0 BMNRS I Ll oM | em) TESTING
) ] BI‘DWDiSi‘Il clay.
4726
1a’a’a Clay coated pebbles of andesitic roek.
Ny SV S , )
¥ T ranging from 4 to 15-cm in-diameter
£ 5 g° z/f ?‘A
o da'a’a’
ds8"a%a
jeaal
1 200 A0 50 1ratan’
(7= /0 : :

o,
&

- 1
Il|nlll||l111_1__LJ|1IIt|| lll_lllllllllll
|
b
g
P

-
1

| S B R

45

20-] 20
25— 25—
N -
1 ks
30] 30
35 35+
40 40-]

: 45
T & A EXPLANATION |

LO5S M3 s 7)}_99 of fple - 7=87 Giamond, H=§@%H5ysﬁ‘efﬁ?‘e . S=8p 5/50)!, C=ﬁ§ Churn

RALHET R Hole sesfod-—-~--—--P <2% PrcKhor, (o XXM Cemented, Cs=£%K Bottom of casing
i #71# Approximate size of fole (X-Sepi@s) - Ee=lE"Ix= /5 Be= 25 ,Mx=3"

B2 Bk EE Anprowimste size of core (X-serres) ""‘“"£g= T Ax = /A By = 1 MW=2% '

{“(;"'RE @ aé 5'}* f% 0:/7[52'0{’9 G.(rémerfer 07:‘ 65'5*"/79 ('Y‘Sen'es) """" fa':/?{zj‘;/jx = 2—4{1 ' 8’( = 2%7’ /sz-*??—“ ﬁ%’d”@/_{ HO&E D
RECOVERY | & & W it hside dismeler of casing (X-series)------— Ex =18 Ax =18 Be = 2%, Me=3" CRVERTICAL AOLE B

SHEET o ' HOLE Mo ... 3. .




Depth

(m.)

o_

i

=g
]
-3

|
|
T
1y
=

T
i
satlat

I N
-ll"frl-|'-’-1-'-|-hfl. Ll

I

[HIDSurface Soil
%Mud or ¢lay
Muddy Sand
Sandy Mud

SRS
=K
:

T~
‘-.I-I'J-‘E'-t'r'lﬁr. AR

u|Coarse Sond

=l Gra velly Sand
=1Soft Sitty Mudstone
D Soft Sandstone

Ll Fine sondor st Wlwe athered Soif

B 35

Geologic Columnar Sections

of The Borings at Hsin-Tsuan

£ 3 g & 7 8 g 10
: — S il it il
e T —
iy M ] =W = — —
J — Mirii, —-——] — T
— — e — W ____—'w =
— —] —— Pl ) —— TR —
— — — e N T o o
— — = LR = e .
— — ] B o e ) i
— —1 — L L o W
— — — - W . 7
fo ] — et L . o | .
] — i | i L. Lt ity e
—— e —— fean *
o =] = sz A = e
— LM [ ' g e
— b .= . * [T s
o — Pt 1 N T
—— —— .Y L .
—— —— — [N * L
o 1 |
™ =} — . d
——— ] — - o
e O L] * Ll
— e — ‘o ' ' -
— R e — oo [
[ “fa 1
o 4 !
A .
- " .
."I- Ll
O et
R *aty
- v
Ly
. <0
B ]
"+ . "
e ]
) R
R — ,‘ ¥
1 P
—— _‘.:.\*
—] =2

& 3-6
Geologic Columnar Sections of The

~iC

—12

14

—i6

Borings Between Hsin-Tsuan & Kuan-Fu-




4 12 22 23 24 25 0
P . : o :':
A br .
| 5 ] . =
=5 P ‘.
[ 2 T | : ta e 2
2] =+ ate ol o
L= = b = N . .
=] o = ] i el N
-z 1 b L2, < R et et O
- * sk aali - . - -
= : £y == =1 . . e
S h wlr TA¥ET 2] =] e PR
24| 1A =] =
e e A L= A = . .
2 AL beerat =t |  — Lt Lt
A ~1a Tl o e 2 o] L |
1 Fi — i a— =] . fs
.4 ) - .
A A5 = .
S = == %
tE Wy = = -
T f\ﬁ\ }i’n': == — -8
W o 2% — .
at p\; ! -
e A : —
J h i
"’f ‘:-’Q : —— -1O
I - N
sl s ea SO R —
NS o iy ——
~g Lo ey - .
™~ 4 =] [=7] anrh S —l 2
LY o | yayn I
A = el
N = . -14
i S —
A e — =
A =5 ) [
A : Er 1 =
X - e — = -6
"7 e0g : I -
AR fid =
!\ AN e ] ]
] . - — S
"}{ [ : o 18
N - [ =] -
ne 27 i SN i T
AR 21 ES N %,
.‘r\ A.‘ : F‘I"“ b " — e}
A v Exd : UV R

LEGEND

% MUD OR CLAY g SOFT MUDSTONE

B 3-7

GEOLOGIC COLUMNAR SECTIONS OF = \

T

MUDDY SAND ] SOFT SILTSTONE

= SaNDY MUD 1 voLcanic DETRITUS

THE BORINGS IN TAN-SHUI RIVER

rk#\
FINE SAND OR SILT E VOLCANIC ASH

=l MUDDY COARSE SAND P WITH PEAT OR WOOD

. COARSE SAND W  WEATHERED

GRAVELLY SAND ( FOSSIL




[ R

[ 3
P

)

- 100G 00

SCALE

KARARKDER

|
FIG.3~8 MAP SHOWING LOCATION ¢F BED MATERIAL

v
!

Be-s B KW

SAMPLING ON TAN-SHUN RIVER & IT5 TRIBUTARIES




N Tt N T L P NP SRR

“WONI HIOIM .mzzq:o% W w A".nvu. W o o
werr i () ¢ o < @ @9 m w
.I... I.l 1 | 1 1 ]
W NI HLdIO NY3W |
WA RE (Law) @ 0 < N a - o \ i
1 | | Fl + N .
; S geelzreslzoz sl Lz 0}
.//f/,”z /.. .ﬁ&ﬁﬂ.&
//7, / 09 Z /307 {{opi+|9920  #Z 0O
// ~ _
/.r..\.\
L / srel| gge llsovshisorolczo
]
b3
‘.”,G-\w\q
w0\
.r_m ... @.*1 / U lﬁﬂmm
HE o _
jD .r. ]
Y \ f»..wﬂwd\b
- N,
¥y o T
@ ‘ __. ‘.WA.“*
m ‘ ._._ r@@‘
@ @ 1 ﬂ__ / .
5 A ® E2ERLZI HIIOA 000 220
L I 1
9 3 : \
o & !
& " 4 ,.p “
& \ \
Z u_m . __. . | &/ 7 6FP HE/O-HEI0ONPZC
w 1
a )
g o \ L
B __
X 3 / \
[1s] ,_\ ...
;@ﬁm -.u.n. ! _.
B / ! i
= - ~ .t OLENEZZ Horo-L9504 L70
A w_ P
\\\ /J// i
= L7 - . .
.w,m,._v/.A 3 S / > GES G #1L Retorll 2750 970
&) . ' -
w ..,,/x // ; R
ey 3 ! SEERIL N/8 0| #8/ 04 5o
m) @ \\., H :
2 g ! | ; ”
Sl e y “ ZLZ W OP6 {2I9T-[ #ZTON FIO
& \\ - 1 L I !
w e . A M “
B e T yd \ ” |
j } \.m . . ! N
o N P\:\r\; \\\ e BLENSLEINTLO ~1 29708 £/0 w
OB T Sl m _,
3 T T AR b
T.T = - T e TRl m § “
S -~ -~ ™ . o, r
g <’ B0'9 Heptr HpSE- | zso|
LA LSS a S | ”
- N SES L /L HEDY L Qﬁhﬁw 170
\KTI N /' _ M_ ' !
< i i
¢ / ' _ _
I : I _ ]
3 1 B !
At & AN / I
5 ‘ m i
2 [ ;
X< & N, | m
al w 6LEN S5 v6p/-] 0800 §00
(#)] o .”_. _ .l
A -7 | _
! i : .t
M \\\\ 2/ ph £0/7T 27~ 55000 Loo
- =T _ : __ :
f..\w L9 oLwir L5085/ 0l 200
E 1/1 _
[ T |
/ _ / QLT /57T 080 LOZO| $0C
,./ . !
/ V Ll L\ 98ET | PL Y=\ 2/E 0N POT
\ ,\
» ﬂ 6L pROZET 667 -j|LLEON £00
\ / zepllosprllesv-Reszof zoo
B 2| W ggv-Hogooll oo
ﬁ; P . 17k 4 t4222 21 |
- /\\\\\t .,/, :
\\\\ _f/ff T - g9 osorlec?-ee/ofh o0
KPR (e ~ PR PR P PP |
WW NI 3Zjs NIVHD NvaAW =
| LX|EE Y B # 2%
1 ] T 1 1 i » v
[ B 4 7 pri3 < s
"WONI NOILWAZTZ 039 @AM _ |




486

e [ woo KHRATHHBRUETEAEHL N LU E

W ﬂ ' FIG. 3 =10 DELATION AMONG MEAN BED MATERIAL SIZE, RIVER BED GRADIENT, CHANNEL WIDTH, WATER DEPTH & TRACTIVE FORCE OF Th-KE -KAN CREEK
¥ ) . j’@ 10+ 500
Kol B ¥l ¥
B )7 ) 7]( N
E o] T Lo AN q

\ ol [ ]
- 100 \\\ 3‘?{ L L e aor. .- S o -""7—?;‘?5// E% %
N - - *

\ // | -
25 N -, o 3 5
N\

1000
_ / ’__,‘,,;,./
Y . . -~ / -
(™) (v} k}/ 2 - N S - .- // S — {M) {m)
M ' = o
. 20_ \\_ h-“-‘-.-h-‘-—-..___h‘_ . 1’ % 3 -__-_——-_—--—--‘""“'—-‘.- . ,/ ' ‘./,:/ /‘.#
\\\ T E_—#ME-AN DEPTH ' /‘ - e— =T "‘_"“'-—--——-..._,______‘___ ..-:—;-—-—‘f'f\‘)':"-‘
- T e e T T - N
5 \\ e— LG ' ,/ __‘_,/’r/ \\ -
t5-+50 N PO ,/“,74{ ___________ T \\ x ’§5
§ \\ P ——— ? F":’H _:]'_, _,_%_ - — / //;// mmmmmm ~ . E
§ g " \\ =T CHANNEL WIBTH n% 8 F i D = N 50 +s00 3
JRELE B 2 Mo Moﬂﬁ"' . W %
o % " . I e b BT TRP‘T\'E ' \\\
o6l cay T : M" ;
P BT e BEEL
; ) . “ﬂ_ﬂl_é—“ﬂ@——-- —_— p
Lo e 7 T MU RIVER BED ELEV i GRAN S!ZE | _ |
o ;;5 ﬁﬁo Mmoo 2500 5000 | 800 OB 10g00 4 3 12,600 15000 17500 20000 % § 22,500 ER
yﬂ% Eg %H l .%‘,T ,ﬁ\ ' . ' I ]l] .—5’ % : 1 . L) T - T e O
| B % % o0 033 037 04l 045 049 053 057 06| 065
£ ¥ B # o2 (M) 037 0.34 505 5299 88.12 88.19 95.11 | 1661 i61.74
i kK & B a4 (M) 35 4.1 | 6.4 9.0 142 222 295 374 488
¥ B 9 & 1312 (M) a1t 524 530 330 614 562 649 791 198
£ B 4 Z 388 M 372 | 267 336 . 262 194 | 278 236 259 402




/635
\ / -1000
ks 18 /
\ B3 - g
\ 900
NV ) |
\\ ?Lf IJ’ R ;\; jlj }’Fﬂ 1§ '%Ei i}ﬁ’i %‘ T\ A E"ﬁ /J\
\\ RELATION AMONG MEAN BED MATERIAL SIZE. RIVER BED GRADIENT, CHANNEL WwIDTH, WATER DEPTH
% & TRACTIVE FORCE OF HSIN - TIEN CREEK 8 + 806
g ¥ 2
A ~ Ll
A 20450 ! -0 % \\ N .
T = 7 - TO0:
I;'ji i’{} E \ 4 q
8 | IS WL g0
iy % \ 6+ 600
Eo| | oy |
™)
K \ — s
10 +25 -5 \ W e S Tt e
s T x
\ ‘ﬁ? " E
5 =S iﬁ/ 5'4'--4-_00-. ;
E B ‘_./'/' . x’jf{‘i < & E -
S 753 o b'. BN l;f- =
it > /__ . e ﬁ‘%" 2o 4 | | o
g : ..ﬁg"*”““c'f' ﬁ/ﬁ’\/%ﬁﬂ 2 34 300 %
R Bg® : 5
g é L T B .
= olo %yt s 24 200
g_r M) 25.-,oo’ | ;aopo X ljtu 7500 5,4 %__ 10900 1 2500 47516000 4.9 L 106
WERR 00 04 o8 ol2 06 B o2l 026
FHU B 044 088 130 365 474 759 62.1
AREEw 09 4 4, 55 7.7 130 204
HETN w998 402 296 254 461 432 519
PE KK 291 355 544 4.96 399 . 403 7.08




@3“12

;a] ﬁ JF. H'h’ TR ry # i =
:’/ % . . - 4 13 - =
ilod 8 5@ A gy RARA BKALEEEE 2
%9 5 ¥ RELATION AMONG MEAN BED MATERIAL SIZE, RIVER BED GRADIENT, CHANNEL WIDTH AND WATER K2 g
ﬁg y 7135 DEPTH OF KEE-LUNG RIVER EE;\ -
a3 ) . e £ 8)i170 3
() | (vt kG, VN | T Tl (M) )
3 e p - . ﬁ;\ﬁﬁ —
_ e N Tl T
P~ 4 N 61150
// Y\ ‘55)_,,--»-"—- —
s q Th e I U ——
- - h"*"‘“—'-».__:?/___-_'“_“_-‘h _f‘éﬁ@@ Ula?
/ R s FuyTIO -~ -
o- . a %R S ali30
b4 v - 129
AP
o » bis )%hﬁ\'ﬁi o e —— o
ass e o po
- 24110
2y o8 M e oRal SIEE—
0 10 o ST omE B T % Ges CAITIGAL TRACTVE FORCE 297 S
KED _ T 2500 4 5dh 5900 VA = 7500 b 0_|_ 80
"'- § | }’ %i& ¥ | ]
B @ % % oze 025 028 032 035
FHE® 000 (MM 010 0.3 035 0.22
ARHE f-0a W) 072 -007 +067 +054
FHAE na W 170 148 169 155
FH K Fsea M 461 552 508 5.6




W - R SCALE - 250000

S N B NI I W |

LOCATION OF RAINF

STATIONS

= G o b

KA RIRERE B2
E

Z
OP2

@ P25 Ope2
rec@Orza

g

REMARKS: UP 7O DECEMBER 31. | 956

A I D A
P AR E lPealksE (N |PaTl #IP7OlH K
P2 [HF T |Pos| ki (2 pas|stk ) (P71 {3 %
P3| B ir2e|KAE |Padig@|rroisk #2
P4al# . |P27i{® FIPoOjEEWMIP7I|E &
p5 (% #iireel ® Wlesi| &l w|pra| sl
lreld #|p2o|k #|es2| ZE@P7s[
P7|E £ |;P30]= ukips3|F £ |Pp7e|EiHk
P& I |P31|k % |psal#g 2 |p77| iRk
po |z Rip32| M Ik [pss|. I |p7elt Ik
prolz % (@lp3z] £ ¥ lpsel #/E 0 7ol KHL
Pri{E B P34tk 4% |Ps7|#1/E(2) | Peol F T H
pizle o |pas|# K leselE #|pel|B™H
P3| g g lP3sfig L PSSR M |Ps2ixunE
Pla| £ b P37 # BT peol @il@|rasiX XK
|risl & Z |ezs|m = lpsi|ait(@|Psa| T B
piel i (2lr39| B+ ire2| dlle)res|® A
PL7| 28 (h|Pao| B £(2)|Pe3| Hilie)|res| #:h
ArislAh B lpat] &2 (0 |Pea| &1L B)|PBT7| = @
pio| 4 17 [Pa2| $1 2 L [Pes] &k ()|ees| R E
P20\ # [P43) &.Lia)|res] Sit@irse|w T
P2t} B (1) |Paa|m # (pe7| Bitin|Poz| BBk
poo| Fi 14 (2){Pas | #1® T Pesi 18] & |
) lp23| = 3T |pas| i) |pe o] KIE
& LEGEND ! -
%% oA W%
SYMBOL cL ASSIFICATION STA, NO.
o | # % ¥ 4 % B ¥ 52
EXISTING RAINFALL STATION
® e % & B m g W 21
ABANDONED RAINFALL STATION
o M F 8 &k B O "
EXISTING RECORDING RAINFALL STA.
e | © ® 6 @ € B :
ABANOONED RECCORINNG RAINFALL STA.
BB ZREETAETZA L




(#2%) -
(BYRAE s #F AT T 1 REIRAIIEIEDE » P B8 M 2ED0 » shF 35 3 2 ik
AT 302 o F M A b H 1 - AR EAF N RERE B L A R T R
P RMAAAAFAS I T o AT —F A A ZAH B UGS A kA > BASITE
AT 23 b Q3 A RIS L E2Y 0 MR SRR 0 A BAME A KGR
335 -
A Z A AZ BRI NG o L AT R B S T > PRRIEE - AL
Mgy FEE S Ry PHEFT 3 2@ hda (B EREESS) v RS E Y T4
&AM ~ AAEE b 5122 - PR ATHL A B A SRR R 0 B LMK A

RN AR CATIAE T Ay Pl AR IR I A B B UM S50 0 L A I

BARE A B he 3 —14 » AR LRI A AST » A BRI b B3-8 (
F* T Y -

(CBAME « IR L3200 » BT > MR » M70 > FRAGLAZL
JEN KRB BRIBZARIE R 3GE B AN » P IEAGs RIR  30E ARy JRFEMT
bt s AL s fak s AFFLTHE 2 B FUS AR N 0 LIRS R RS T -
T AR A LSRRG 0 A I WG E Aty S ke R (g -k
HEWIEY -

SR A T B A 8 S 0 TR B A B SR ELANT S A v AR ok

PG ARSI A drde®) 315 (5 5k -

(D) & MAFWME » @-HICFUR A MBA T IGRMENARE—K o A —FZ AP EN

Ko ov BEA A = Mo @) 6 N — K o

3—T. ARIA : BNELEBEREN  RETFAN [ HEE] » A+—FAH TRl 4
LA Vo b ] RGRSOK R At 888 & o T ot k3barar > R AR o PRl BB RO
BT FAEA

3—8. BAEA S R Mg A HARFI A 0 AR -

3—9. THWE : AMIN A AR A T2 RS AR B SR e L



— 8 -
s AL A -

34ﬁ%%@ﬁ%=ﬁﬁ@ﬁﬁm%@ﬂﬂﬁ’ﬁﬁ%ﬁ%mﬁﬁ’%iﬁmﬁ%iﬁc

311 A X HIZW A ¢ AKKZATRHE B > MEE L Aw > T8 » BRI RAFEP 2 3y
Fi i & A AR L L R Wb A R I8 0t o

I

A1 SRR AR AT AR
BLE25 S 26551 » B ARIRA AT H A 0 ST « LAPWRER > LA
SRARE s BN S WAR » @ EAGAETY 7 e s fFALARSE -

42, RIFHRIEILITH
(10558 + ARB@FILASY r LR H I E 2 @ Fikk 116 52 & FRAAE K
W EAA AR+ BAREHFTH®E
CIREAE S 6 RERI5E EAORZ st » Bk 2 8 RAFABI00 2B ARIUE
s M SRR BT  ALARTHER ART o oK ] 2OFRGZAH
PeAUSRE ST 0 4R AP o
3) B T A © BB AOH VAT B A BAT A AR A 0 ABSTRIA
R KT A AR 2 59 I AR e > B KA T U A A R K
T 2 DOEAE R R A A - _
(5)7Kkd®: » T 2RI 1 SRR R ISR P A i R v o 30 F b v AR > BE
B 3140 AR IT LA JROF 8], o
%ﬁ%ﬁéﬁﬁiﬁﬁ%ﬁ%ﬁﬁﬂﬁ$ﬁ%’ﬁﬁ%@%&ﬁ&ﬁﬁ%%&ﬁ%
w&%aﬁ%ﬂﬁﬁ%&&&rﬁ+ﬂ$mxﬁﬂm$mﬁiﬁﬂﬁﬁ’M%mﬁ%w
HR BT VAN o
sy oy 35 00 AT IR R T A B dh AR, o 30 & N oy SR LT 3 AL e AL o
(ORI AR T Z BT ¢ M BRAHI B LR M A s FRRTESARCA YL
wz stk SESMIAY » REXE LRHNARATAMEREF 4§ AP AE
2 ARG S B Aat—S AR Hier e » REMIZF o



5 -0 S 10

R | 250000

H42

g0 Y6 KM V5 38K T U 1T B

IN TAN-SHUl RIVER BASIN

pen| iﬁ?d@%#?ﬁi

2R & BEl

iy

ol 50

E & H2H RRETARIRS]

B A

20IF 7 |42

¥

23 ) ALy 43| 2

:\n&\u b
Sw{pd [ o

AN

24+ |44

75(21 Pﬁ

h__H

25 45|

"3

Ko 15

1

b
R

20/ # 1] 146
27 kX455 47
28 Edi |48

=k

LOCD\IO)O'IAUJN“%?

59 49

L

Q

Sl

3| S|

B ol

LA

T % |50
i
, %

32 52

I

3133

il
300
A
Ay

(22” |D3

e

s%m lJ-I 34 i’ 54

B39

w2 1358 L 55

Wﬁ%ﬁﬁ

#EE[36h L [56

ik

S 3757

FIEI%

f #[38[AF K53

Wk

SEIRSES AEE)

ﬁmi%‘ |

N-——-_...;-—.-—-—-—————--—-—_—
OlOID N DA DN

RRCEERR) 40| 41 21 O

09| 0| |-

-FIG 3-14  HYDROMETRIC STATIONS




| | . L grossld o
Lo
iy 4 | s U g | dEeE ) b0 || g oav
S > H fov H s75 H = I.mmm.m\\s H @M Zw
- we t ] > 2 7 L e L ‘G| £5 7
NG WA Fo7 § 207 H 277 W o8 Bl el o
. - g H F78 H I azaegs H N Py
~ N FEF [ 4FF Nér9 N odd grpor 860 [Jorrr o
N FES | FES u - 7F B4 M ome e
LS . g S e
ﬁi s H oo H FEY H EFTF H‘.‘\‘WQ\W\HR.&?«V s
n [ B ] ] A -
M T W B IWMM\N\| s e
— .
= | £ae | i | Lj grede) || o= o
= Bed rmm.x\i_\mk.  BFE |HbEF Ko oEe M £F o
A )
= = FES M LS ! || r | FH 25 o
Al i FF B lsp Hégr W wed Hissvrld cre |serse a0
B B o255 H ore H . Hegs 7 i .-
B H . 1 ETE M esF Heas s H ¢ 7
| | | . | | |67 27 || = LE
Hsxds P #5» H H IM.NN\.W\ = L = E R
Tyt % ] Feg | w1 L AP-F A un L] & av
E.,mmvﬂl 5 72 Heory Heggs J%M‘.%.w\im%% -
L S | rre | L | Hesr v Y - TE o
— - = . HEFgspr i 2852 H
L] [ | £ 2 H #g& Loy re |- S
| L2 L | . H M igges oo | gz oan
$3 Bl #r2 4 oo 2 HereEr o H s av
m H H 7 E W e E Hesere H - & s
1 ¢/F HisE N 5 N egsat v H 55 av
A b M so Hedg¥F Hee?w HegearH 970 Hevezron
L Soe Hsowr Ueseg Hore Uber |4 Lo U zzvs o
a u | a VoYVl -V
A8 E H srE |- — H ot s 7 H oz o
- L] » = N prr s Fre
LS E |25 H = 2 6 e | s/ o
R || H #&r | 9 s Herdd M H g an
- - = = HegFssd H =7
B | e H - 7 U L]
¥E £ dgH H =S par B 4 F !WM.W\Q H €77 L
n - H S F H F7E |ﬁ\m_w = L aa
|l vrew | 7482 |4 .. || &7 L L1 & o
B Whsew HBoeo | 4,0 B 202 HEpe | o0 o o
| 7 gy || - Ll os 2% | || 2 a2
) | | | Hesey H A SR =
[~ = - EFE o Ft 2 Mgrsy H =
H = M &5 H - H =rs% H o
J I | derry U oy
ﬁ.ﬁﬁam»ﬁi FPE H ¥ E M H L ey L n
— = 1.%&%|me|\“\<\@| = BRIl
-1 - B » M FFeF [ boe
s2Z22 oes
B H B . . H Foo
<L <L
m o O a
_W.T,uluT = H |ﬁh%-ﬁh.%l%%ﬁ\ik L 2 av
B H B - Hosce Hioe H
S8 ¢
[ T R |
ot o~ L] u | - H gegr | 7o L
o [(1]
o P L a2 H sz H wor Heese U Ll 4 on
¢ w B WHsoe Herz | = - S8 eE ] L g o
m .W.. M ESFE Hagd H u Hrsees H 72 H £ cer
_ _ _ HFGE H 298 Hesrz H ez Hezrss H roe M .W e
E L}
. _
! )
| _ | s | 1 g H eesr | €oe U iepon
1
_ _ | e gk = Hér 2 sz W pgsrr H Ll £ o
I . _ . )
i P8 E o oLl Z - HMWW\\\H goo H £ |
AU AN
4240 483
m n u B - 6 E /9 H
oK B 5 H sveH szl see L = A
mm&mi NE®EH see HoreH 7 N fE2 0 72% H =R e
. 7 1 — = 2 H 2o [
I | | A ! f I 1 | f
S oy S e~ W Iy = o O e— W%_mmﬁw«w‘_mm%ﬁﬁﬁﬁw\m%
w @ 1 F & el E
R i (&4 L)

T 2]
e

A~

)

ﬁh

NRD

At
*
i/

T,

’ N :If'"
ATE
PROFILE OF FLOODS

b
Al
o

)

B 3-15-1

FIG. 3-15-I

1962, TAN-SHUl RIVER

IN




] 1 | L 1 | 1 i ! 1 1 | L 1 L L i | i ) | | 1 |
X R - L s sg Hos g Wb 52H 640 Heeron
v < s s H 26 G0 HEs vy HEE 7 H G40 Hews v
/../,,7 Nnnw
", == . . .
/ X 1 5 L Gg 08 H /98 |k e £ 4LL H zar on
T e
// R - - 2 = e G2 H $40
\ _
/ =N 1 i Lo vl Hus s lipie ioH sy Hreron
=+
/// i = H Z/ G HOG 74 974 2511 w4 & H oz gn
//, i i Lt by HOSge \Nssobe ede Hb . gr
/// 5 H Gl o \oely HpgrsolH d48 Herpor
// H o HIIEP WO g? Heté wep| /47 Harr ov
/ - H HFL0G &85 Hprvte 040 R 97 o~
/ W H HF6 58 HE7 65 Hors e & r g
/ - | H 72 G5 AL LS Hordéc H 697 [ 777 onv
/J H 2 H47 €6 H|J2 el Ho/z6e R 897 H &/ ov
“f H - I_\\,.N.m\\l%\.\d‘“ll\%.ﬁ\\l_ \W\\\ [ &~ A
#/ - - Hgg 2o W 77 26 erpezH 900 7o o
/// woofH - H . Huie e H 990 H
// = . L oF L WAG G Hpos e H #9807 Horss oa
_ H n H ps 77 H 47 9 Hoer v - | L2 G
S H s H #r e H g e HOZE P H H G0 s
N . a B H §rtp HALEr HbrobeH €90 RLe7 o
L Y L Lo e W poerUgscsnt Hporan
N\ WE W
S
,/
/// - : - 1 N/F2EN EFE T
- H 74 L H pois QEGS G\ P8 ¥ v
._.,. . . : | |t 7~ pr S P
Lt Ly gm ] _ o g | :
,w RS 1 irzel] &\Nﬁuk}.vﬂﬁmvh.ﬂﬂ\ww\wwf %7 %
A W o vE H 28 7 H oL 488 Qeosav
_// // Ver e prpe H 9¢ 7o | OF 0 T«J.ﬁ».\_‘ 490 44 v
R g Loy /060 | g e e | s o
Ny ] i i | 7o re Y aroe pas i 450 | w5 o
A Gsrg ot szl . ooy o) | <5 o
) _
// | i i | gy & GrH 450 H
IR - - Hrg g7 [ 6287 Howr v 1 %8 2
_; \ L pore Hod b H sv bz |- 1o de HOSL 5/ H s90 H MM\\\_\
__,/ / o — N 40 ga H 7098 \Hods F7H + 25 g
| / 5 u N sy - b9 Gz RFE9H #57 | sg oy
. ) 7 FTE A | Pl
/q, ﬁ#,wﬁfq = oz H_,W\\\_N\.-WH%MW,W HM\.\W,W.H%\ANVW\I = MW%\.\
MHes s TS EE T a h e dn . @2
/ ,w meePTRYOR H HEsE e
|t g v &6 77 a 26 B/ H L& o
H H - H Hegg erH aer
Haove H /002 - AZZE gt H 75 o
/ : . B H g9 e H &8 27 He#/ &7 H - ¢ @v
1 i . o Hzgs v /68 &
| | = ||\ s/ g8 2/ HOLF Y W
oo X v Hos s 1 - v e 2 H H e OV
He s pr M 7797 . Aceecz/HAss | #p ov
5 = ey v Hee g Hodd 77 H H /8 2~
Hrg e H 7797 s oz boH S W oz8 v
/e oo o H ] d it g H oog o
o A | s g ot ] | é5 2
Hie e Hre e/t s /B pr e B I8 =R
HesE/ R ggar” u 27 i s A P
Hes 0/ |4 eger H - L e i 4 L 7. o
L or W ererdecs Rag rlseoo 700 H £ ar
W W eroH 56 HerviH vod Hosel Hors H 25 on
1 § H 69 Hopog Horew H #20 Wyt on
BYaHose H seg H 48 = &7q | ovs g | o w‘h &y
= s = - H e rE |1 FEE
= s . a Hgeoy H ero H
m.ﬁ.ﬁﬁl Lek Heer Heecr Hesd Heerd - H WW &Y
Ml ] — = Ll pewd | /e
- : n .& . || ] | 2 >, B | N
: 22 % 17e o “v o
s 35 3 W Hzsd Hagpr H = r_,&\\mw| H 7y ov
X e, N P | .. ey L 7 | |
2 e W : SR = B N R = O Ly P B
&€ ax 3 . .
\ 599 Hrds U H Leges H 7o o
N | = = L H Hoegy [ 680 1
v @ i . . _
o Il | ] n Hesys H 649 Hocrs ey o
- ! o u B » oz/5 Hoeo U |
v = —_
g & | s = | pex M es9 Hoadr H H zr o
1 0
; | son Hpwy Hooe Qoos HQrove Qrer Y10 o
.m L _
. 4,”_. \
1 . ; .
|| N Hrey Hots | * L jgy & A PFC | 49 v
. .,_“_ﬂ G M- - Aok Hery [F05¢ N - gs o
N : - - H 47 Ros? HACEF M Ly
“ _ ﬁ _ Hig» Hopw [Hescs Hgosd AA400s [ $50 1 55
_ o !
L ¥ .
! i! i
R n = B H N ieg e H oso A
| B .
ST AN _ __ i 7 Hcad [ &84T [FECT S - o
. . . ey
4E30 3840 :_. FEs7 HFeS Hegy QIST | TEe [ EET mag Y
B oY
g o w o = SRR " u.www\w\n ces [ IF A
| .
Af — - L L7 Ay W LS ..._ oY A
. i - L ; - Z¥s H sed H
// o - H s 9 HEeg Sy H & L\ pep i S 20
T 1 i 1 i ] H | ] | | I “. ] | | i I I j I | H 1 1 | I o | | | ! t W.m\. w_ —m*m % ./N.. %_ Em KAH MM ,mw ..%m .@m Jﬁm ﬂw_
S < o < s < o n T . ,
& o = O el < < S = # g H P S R R I
" AoE (s )

19682, TA - KO-KAN CREEK

1

e
i

f/,
pit

H

’ Al
LIST

\
\
1

& 3-15-2 "}(7?” tﬁ%%?ﬁ \

IN

FIG. 3—15—-2 PROFILE OF FLOODS




m 5 H 67 PF | HEog 9/ 780 W PE ¥
<
o
A 'S | S | S | §rreazal |goa av
mq_‘ﬁ%ml\hwmu hm.%u.mwwwl HsEr s FE S hwW,“_T
INAC L — S8 7 H N =+ ras Heer i K HEZS an
% i L e /2 H ogpe QeorsrHrzo H
;e
| 75T Y4 e lw.uv\,w.\imnm% boes ¥
N pgurl soygr g oes s 220 H52 v
I | o L
— P& 77 H O GG\ P LGS €A /1 EF gz ¥
| s = A 5 HOpE EH || 24 7 2h
%Mawm_!%n\\,\m.\i\m%.wv\|mqw\wf\lm,%.§\t\\h.w\l PF S IWM 4
i IPFagt g7/ Qoo e L 227 ow
oz Eo| Ry red e 6r0 HES V¥
u L FES 5 o772 &G o
ww YN oo Heve boverHeoreHoszmH 7o H4e v
WHWM%WIMQN\J%WW\t%mﬂ_“\z%wwxi\umw%\lk\\\ = M\\ &
B r :
pearlores Hob ez oo Werror] gr0 W50 ¥
) . ites
L HEF HEE g/ H Hés 56 H &7z Hpr V¥ T@
. N Lev W edvrl N srrd - #r9 H g ¥ Ww@
MY 77 Ugeor L . e - £
L g L G 77O Hecgg | €/ H 2s ¥ e
oy
AT
~
s/ Her8 Hoodé Harsz | rvo | 77 v | A
e T hHosé Hotd 1 g L pr ol H ,ﬁ
H oL F | mm%_’w&m\W|%\n & %
1 | ! EIRE Y
a 1 sr5g U ure |l boe U
WWMM ER 7E _ﬂ%%Nm ‘WMﬂ.WA
b MEU | g Uoor UsaoUoes Usmos U gow U v| 772
Shek i | B =
a4 a J
o ol
m m a Hees Hegy Heri Hovir Hios H 6V ,,w
© %
g K - ocy Hééds HQord HepseHooo H ¢ v ™
M 7] E
[ _ |
| i _ | s5s 4569 U H o8 HEszEHREIS H $ W
By
| ' . {7¢7 Hs Hood HesseHeor H 5-v
Pl s ¥He 4 H A Sprehas g
I A . :
(e vangld 259 Heose Hosw Hoey Horg Heve H 2 v
AR ABAL BN 779 grd &
=] WK
L & £l L Loe Hope Hres Hegé H oo H o-v
BUERH 797 H 027 H 788 Hopse RovolipH 7 - v
CH 2 - 3 H ¢ Roee E¥ -
S N A AU ¥ G V| E|E 4|2 | GF @
S e 4 % 7 | BEYEOH Y W

PROFILE OF FLOODS IN 1962, HSIN-TIEN CREEK

FIG.3-15-3




Bk e (< )
= O 8 - 2 o o o v g o
i ] : i | g I | I { | ;
¢ e T H M gF Br H FF e HeeEd e H
) ) ; ) _ 78/
e wHere Hao v /88 57 Hsads H2g
2 1 2 = U & o (47755 H L FES
o D
3
AN | NZE AN B o s {2/ 28
= g H R&& &/ Hers g e
L Ryt 1 |\ 7o pe | L 48 oA
W - bl H 7 es Mere Fet nlZadad
= e Hb048 Hoeer Y 178 LLrszal] {42 on
F - m b -l 2ol % " \%\
=%
|
. . . . gL
g lhseg g Hosz g Hereseld s, o
H e 2 Y H L e P [ | 747 21
G 3T p . . S
LLr g W zrw Usen U 652 Wveks Hmg 2%
&
a | 2 4 s w Herroe L\ E67 20
1 5 || gey | rer L9782 | 247 8%
o
wi
BE] B
. _ _ . . 487 o
Hore Heey | #v9o | ey iz L po7 0%
_ . o
-
=
1)
1]
X
. . , ) . g7 -
¥ WHérgHreg H o8 H eow Hew 72 1477 ]
@D
L1
. . N
a Rr i a PPy AR A ggrar |
o
Q
o
QO
L
™
w
O
w
_ Jr
W hd sy sey QS48 | 7857 HErd 67 H 777 2"1 & |
3
198
T
]
24
) ) i
‘e ; . Gl £ P
Wt €< | 2Pl o002 H 265 HShn 20 L Zaeze| 10
N NOS T G2g 0 §o2 05 e [
[ sex[] sl i Ngahaan [ 5% 2| ©
| Frog H gro H AL W 9 dF [ padeocH . Muw\\%s\ T8
| 2 u H FFE Ll gr Y] L PP A
1 = a H L Fr e #EL |
i)
i | I | 2255 cep | e
- = | Fox M g8F Hodddr H £57 av %
- u | x Hoéz5/H 22 | WW
. Y=
L 74 | 4w U] N U gegal| rg0 Uoer ov| amX
| L 1 n | sera\4 260 | T~
B2
N L i ] L, Im\“\“\\ﬁ.\l m%% B . m
m B H &+ 8% HegreH B e %
" L | g47 1 prw Wosey ] | &7/ 0 s
i H i i L sorz gao o)
/ | u K ) Hereprll Lo L \wlu
. . -3 EFC o
M WeyE 7Y R YR sor Riow HEES S = S =
\ \ — B H B HE 7 ¢ N u.u&&
X o
f -’
o l ] L] SLETNY v EF | . [
\ = = 769 O rew QL rre L [ os7gp| @
t L Log H @7r 2 H gr2 %A IR I
I
N | B | < s iy dd [ g2 o} HE
|- L] | ¥ U éra gzl § &
C S ey Hoasr H?F 3 -umwww\r D Cpron
4 B H - H Herepris €64
{\ | 1 1 He 47 HQaoor sz | L g rran
I .
| i B i x MeEEER gz o |
M m - -« H . || 4y &) | 8L H VV\..Q_\T
- H roco 8 rept 707 5 77¥ Qoo B g
| | L] i oEF | S U rozi A i
r : |
: 1 — H IEF \x\\...w 7 era g Herronm
: BFANYHEEF Horr 4 N U zeer Y | £622 e
__, | L " H 5 NLgg e/ Ao H
1 .
# § Lo e | ser a Lf e U #ran
m n | a L i 2éei|d &/ ]
_,_ﬂ -1 = H FES N g b oM L & 220
{ | rorld prrl] L Uagem) ., e on
/ = = = - = H“M%“\\H o 2 G b
. / .
- ; B0/
/ B " o S H o7 W o U
!
. J B H H ro¥ H zoe Héro /. e on
\ .
\ L FL e g H 1 L Sos s s seoan
T H H L it U dpr L Lers | 25 20
i i N SN 4L 6] pro |
“ i - HFLL /o e HesosH L FEs wt
“ - = H H Hécgp H &r |
7
Rl
h ‘u_ H ere HogeH etw H o HerzoH €76 nww%\\_%\v
] h : i i 5
FLL
| B4 00 U psell yopl o 0 G255 AN
ﬁﬂ_ W E H u s [| 7% IMMW\Q Iy [ oer &
\
w | - L d A NN |
/ i H /e L prE L R oesz U bzs om0
. H i H @ H & e Heess? H H CEr
__ [l [T B ] J\.\W\Wi&mﬁl /s
.
| X I i H Hévi s Hdp0 |
¥x2x3 !
5333 |
A { HE€€r H §7& = Hrro¥ L L Garioy
T+ T \
oL oY . | - .. rege 400 |
[+ < RS m __,
o \ .
o M | i L L] |  zver H poe H
®» o [ _ _ .
- pud ___# H degr H &8 |4 H L Z7ge | b Lo
< - ; 1 | 2 - S E5E W rop Y
. I
g & ;
< » _ﬂﬁ - - H B HEPEHrrs H
' _ _ *_. L ofx H Loe | H I‘“NWMNI_ L gason
“ _ m \ | = - i Ueger Hesr | .
1 ! .
“ _ 1 ...ﬂ
!
] _ _ #, = 2 = H Hegrslr Heoo H
!
N \
\
\
ARk A \ B i a b -t g7 H /oo |
1848 4023 ___
o ! ¥ pHece H b6 K | H gre L _H Ferom
‘m.wwA.p B [ ] | B 1 #4& |«R§.@~W{
i 2 1 5 H 7 HIPIERH
; T T T T T T T T T T T T r —He |
T e T 2 o © M~ 0o s o e oy ¥ 3l v ¥ #lw Bl® W|% S[H &
# ty 2 R |V RER Y B
2k A (s )




<
&
o9
N
> = eyt = {g#r 7 ez 8V
.
Frozlegd vl | L€ 4% |- sl
=
k [ o/ vzl sswe L LAges o
gopetl Sie L &S5 | —E&E ov
L8 L) o vl L REr LA SrEEy Y
seh 88 5,1 ] RESC 4N e av
u [ 158 wrPerrri N e 2L G
_ L | lFEES EE
Hesoborelaoslzsit] gz
ity Rl 2 FE7 ci He22
2 LA ER AN i g7y | Hrez o
LE g/ e 7o . SEXZS A= ~EEE v
=
=
X X xx _
22 22
a3 3a
5E &k |
Sy Ly || £ 2] g ez oM
£ 1 T ] N4 o os e ers s HFez o
~ N ¢ grH&r L4 - & wiEER
© ©
o0 ar . -
- = VS 74 RS Vg - L EL G E L gz 2 oA
© 0 s HAG g L | | gz et \dsr& an
& . 7 Fr n H £/ EE He 7 & e
a 8 s s ed 7 - L g0 e Hare o
: ) i &g 2l \dg oAl &7 4 21 g oM
R ., &  |fTEp e - el ZH L gre on
Lo £ = | getr| | gov-i{s8 e | vz oM
Py i i gresl e sl L ezl L pre ov
o P Mﬁ .
i f | | = .
| i s 27 g L8 B - e 22 | | 2/ an
i : s .k L HesE s e Hed g Y - Here év
— i P e s s0 e - s v L S Y
b gEZ/HFG &/ H - H g 987 [ HLs2 g
-
T TeoA .
ARHE AEAn | =
T WY ﬂ = _
\\ FE g/ s 2o H i f 77 M &8 o
= oW e .
. [§-3]
| - H - Moo Hwelg
| | | T T 1 ] § ] | | | : "
N LS 5 o e 6 b om o o~ ~ PRy areAlamiE| 2 BB W F W
= = e N AN S AR LS

1
7T
-
&
N
A
R
S

g

L

KIE Y

i

e

iz
%

L.
%

FIG. 3-15-5 PROFILE OF FLOODS IN 1962, CHING-ME| CREEK

<3

e

~

kx

1

~

¥




foa}
<
Luli e}
M W wlZid"Td - W=y yy L/ &8 o]
T
FtpzHeg oz H HEHE G /g2 v
- 2/ P2 S8 D = e on
g0 gz Erz ] L e/ 51 ése av
L& LAl o gl - Here 7 Y e gy
oA 88 4.1 L NEEZ 4R L 22 v
s R 148 4/ Uz 2 M #2e v
. . FEEL & o
B e g/ Had sz a2\ Z2g.
b S|P g 4 H = %\hmﬂ\&d‘ﬂ” "-\MM.‘MMA\\
gLg N8z 4] = —EF I P Heed o
LEgrdee gl - REYFy AN EZ2 an
o OX N M
=
22 %23
DG o @O
Sk
LY g | £ 2 n | |Feea| | BEATAY
o o LB RS HeasxHerer [ HGes o
o N £ ¢rH&r £ 2 atZZedn sV FZE
[1r] @0
O . .
m... 2 RN a7 i lesg] ez oA
© W el aF oL | | \& 2 E | REYE o 7%
& b s o - EVEE H HA& £ E 2]
M W gl s 2oL L Py yn 1L 78 O]
. | | Hegd v by valerd 7l Hg/& om
Lz 78w - s 8 T Hgs2 av
: H G et oo s 98 # | L s7& on
P “ N2 S ENE-Ir s u HESE ¢ |~ 7/ g
! i !
i , | . .
v gg E/HIE b KB HEe s/ AL
| . L L/ Hsp a Hed g4 ] erz 21
Ly FrErll ro el = &S 7 | = 7IE &
_ ; t FEZT/ A\ TE E/H — H 7967 H bt 258w
AT T |
4048 A
SRS
gE grd sy i - HE77 o602 av
S
[3:4
- O = H 7 ok
| I | . . T TR
A ] R JEE e s E W R
F G| Hm |RBEPEOE ¥

FIG. 3-15-5 PROFILE OF FLOODS IN I962,C_HING-MEI CREEK




e 55?\_7&% i ié& EFJ fL a’rii (-——) - — vL»rumn‘rﬁ}H] M} ttwwi 4m ) e f; ERA f;rfif;m iz At

R0 il A i 42 R | \ o _ c
! L - - - ‘L ?,?% ‘gﬁ' ‘fﬁ T;)!i- I‘tﬁ i'} g}‘_} )ﬁé 3‘& l,.} _;ﬂ} N ; 'I{ﬂ, : . TEe e i "'-—"-'-'—'---v»--'-—._;::'w:w-_'—-';:«:«-,:: e Dalol ‘1 e K{iﬁ R : [P e e e - . . . Lo . s L
# (uw [man|He e | ra |8 - P ke P z ¢ &k L “ 7 4 ¢y A AT E 0
T - ) v s P /}W e - --.’; . e i g . . L . il
i§§ EE')';; Py} ETI }rf.- #5) BRI 2z} 12078 s200 | T TR B | uby seog T SRS OVNSPURUPRNIT 4. S0 EOUT AN s AN £ s AR UITUNUNN. (3 e f T A o
'ig 1’} —T— P Z o L » 24”37’ VE-V A BV Ty ?]Q ?‘] J{;:] ; _//P;_? farz-_ "'r'?«'f . A o ST VS AU VO U Y FUUY N SN WU NN AU U OGN SN M SN SO S PP W HSUURY JUSRN WY JSR RO RON S NS W (RN S S R P S I NP SR . we rg ’i’ '\h;: il
B e P3| " . Noazs [z vsso {04 K | Sept. oo L e e e e S o N 510 O O O O O O 0O D I i i s i O 1o A
LR 2 R R T P B A T ; Sty 557 | May 1557 e i 1zi==
- - . Fird e o
E o j&:ll Pb Y ko] 2 54| owews 120087 ruse - Tune, - /944 =a - & € :;_ &
% 4 | pe| . | + |sa| s [ar| swe ; oy /957 T %% %
'_;‘ 2 | P7 v v [ EREM| 2090 | rz8 ] 7o " June. 1 95¢ o s i #E'l : EEK
A R L B R AT WA Y R RS _ = B E - X
=z £ uy|pPe p ” x| w22/ 760 | Fa P K B | Sept. 1939 . R . GE| B 5 P
& R IPI . o [ Z it 2039 z2e] oo [ Ac 3] & [Feb /772 Dec. 7oF —— _ B EADR
&, M | P2 " ERA| 2090 {r2r25| 1297 | B T K B | Mar /237 T I I, 8 ¥2S5S) Ha — %
5 % | PBlEE ‘kﬁ'ﬂ‘ Aty o 28N asrE | A # B | Sept 720 Dec. /945 ¥ | rer e s T\’ bl s
5 MR b | P R Caa 1775 ? Jawn, 972 Auwg, 18/ 7 Bnne o (i ol . L B R 7
% k| Pi5|wa% Efﬂ*?ﬂﬁ BHEM|2evai izt sos | B P K B |mar 1937 - - ” -
fg ,ﬁ- ry fPI7 o %{:;ﬁ- PY TR 22220 w23 - Jan, ,,/9/2 . =S _ FIAL . . B % lﬁ_
AR :?rp pig| « jg:‘xj@iﬂ # A2 20s0 |1 2077| 300 | #) B |June 1937 | B % Ty H Iz
T g 33 {PS] v . BB | 2ewd |2 %Y 220 | & Pl K B |Sept 19757 - t A P P | e g ' # 9 - K 5 i@
AN ‘?g P20 s - ” it P 500 ;rlQ ;fl] /;"—J TJar, ;?/L May ;?;7 ) s i WITEES S| # % L@_ .
z fwip . ﬁréﬁﬁl‘ XA H| zeed | rzred| <70 | BEaXIE - -‘725 L RIS VR A VTR ST T AR WY e T e v s I Y (jéf @)
EH f’E] (zy| P22 5 . P " w ” %z M ok f-§ July 94/ . A N‘ = M T N ST T WIS NS NN BN, T S LR RN T C S T s jé— l@
i-?' P23 “ t o ¥ /2/‘-23' ST " June f?j‘([ ‘ i e s T 23 O s 3] - 27 E] ‘36
k«% ool Pl o« [ KEB{BEer2es7 |72/ 728 | REEWRAG | Aug pud _ e o |8 9 - K % B
i R (23} P2% " v Nigdyy2we2|r2r°20') 300 | B x &) [ Jan /78 1 - ﬂ 7 7
v zlPrl o | o |esloes) o] v | wdkminig | Tune 950 , o m—T T 2 - X I A
% | relanu gt a5 s 2020 70 [ 7Y Ak @ |Jan. 9f¢ [Apr. ors i L s Zy v .
X 59 | PO} - | AL | a2y | 242 v W 1933 : 3 [# y (% @)
= sk | P30) v VEGET | 2aess |22 | 232 | RO ¥ B [ Sept 15023 ' - 0 S A AR N RISITR = D BE raem g 4 Z
X B |3y o 1y auesst|izrast| 52 [ 5w K B (May, g ' R N P P S TP IS [ PSS S, R T, e——— ’ "
1 | P32 o Mg g 2057 - ¢S5 | EhZwrg (St e | Jan  s95) e S e S St D e Y XT3 e i DL B
A , § P33 Xkt 2aXa] | 2wned| 2026 25 L K R By |Juas. 527 Apr.  spu2 i i o i s ’ (& &)
# % | P3| o |Bdsm|Rag | awes |2 8| BaTwkaIg | Aug 1998 - | . O | EATAPVEAAT AT B IR | & 8- x ”
¥ % (P3| - Vdndl| B | zeea |22 s - Jan,  /ped AR TS T ]2 8 - R & ih
i3 L 1P| - (&R ?.g.mf 24y | sarag ] zoo | e fh By IMar. per | gan /953 ' KT —— “ .
# g F [P - " 2¢°ay | 2030 wpo | E A va &) | Jan /g2 TR P4 1t |V L VAN 7.9 A W YI5TY i AN A O TAY I, 4 SRS L s : - (%‘ i)
isa_]- _1- P38 " B ‘**J**j- 2ueert | c23e) 28 ) SQP£ Y7 . SR : Fiki'e X LT -m,u il ‘E.] ” %’ﬁ E’ '%E,
ﬁ : Jz% P39 “ “ “ £ 22/ # Dec. //?fo 1 _ FAT AT WA, WA WOV G W WAL RN, (T, WATA N v, WA b x%: '? g - :,j,:‘ % ia :
"g'gg * 2y 1 P P " " 2Eof2 /}(03? /fe 4’#\_ 7’}'4‘0& é Jan /ﬁ_s‘) : TR L‘#}: P N
E;, 2'\ (ur | A " R " - “ 2¢p .;E 7 a4 . fﬁfz’ : 1. N ¥ ;‘# Hur;/ I “ _ ;,
3 & o jPey - (HEM|BbE[2 | - $2. 2 Dec. (3%¢ — : | s ——— P "




23-6 XK P R K & & B Y O KR =

X W 7 vt e Al E | ’: * - L L B S ———
, |Miaiis | L I. o _ H % G é‘ — 2 H B | el | Hate i Fawge e . , RO[RE .
i #u i | H (D) e R4 #ﬁ:fm’ i mr e Pl ik ikl #950 48 | /a3 23¢ %t | Bk -
i ff'] $ % Pﬁ‘f {;JE% i«'{zﬂxﬁ]‘ {;Gﬁ’#«j’ P PPy .%, Papr 5}. :}_&n' fﬁf;’ : I I £ N 0 S §- 1.1 ERUTIEL ;. s . 1 S | X S
2FT B H2) [ pas v " SApb | 20?89 [ r2ius) sx0 | " A | Jax, TS NG N S U AN T T S I T OO S Y O O Y S Y 11t n
75 B |rer) w v | iakt| 2e058 | r2pé | 320 | B L B . /9£3 ' ' N P
tf #7}@ Pyl i # Fikdt| 2¢d” |20z 12 ¢ p Aug,  /9e3 ) Y A W Wk Y A A A YWY WV WA WA T )2 N N AW A ~N Y N = N % a e,
¥ B | o (asim] e aeee el s Tk e B | May, s9es | Tane, € ¥ R
0" try [ pee # # " Y v s20 rgz' A 5 §) 00;4) /7;“2 . Q %f.‘a
)3 bwirer| v |3 ELE | 2ucred2r) 30 A, % v [ TJan, /333 | Aug, sjud e A - (Z &)
 modre] o |7 [« e - o0 | Ethad |Arr 287 | - % @
I R|ps3y =  VBRKR| o Jreez| e A, KR ok |Ang. s903 |Ock  s9rr | e o i Il e | _ ,, (-% i)
% & | P« i “ P | 2qes6' | 12037 303 " Jan, /935 {Sepf, e ' . \ TSRS AN o .
AN - A Ve G v AT v 2| 24 | By ek E) | Dec, 950 | S p—— - Z &
S%Ff & | ped # # j’i%-l%z 24067 ” 232 | iga gm’ﬁjg‘ i f?"(‘? ] T T .ﬁq\w FA& LA Vil P T ’
¥ 0B (2 [psy| # v, -1 S aer2d Fo 1t ¥ B (July, 904 o ' i N e ! 717 P
??:. & 3-)':{_ Psé i LEER | BeEt) 267007 237 9p K %l} ya Aug 1903 Feb - 748 AT IR B AT N A AN FARY N N P 4 N T G, N A P W, A Y 4 N AW ) U T AN N AR N ¥ ! s
A g L1759 v A YR | 2067 L2033 30 ERE RIS | Ty, 1953 ’ ' . . ‘ T ‘:&\I‘F’ T 7h "
% & 3t @ |plasx sl .%-@_ LR | zsvor | s2032| 15 5 & k% 5@,{ 1703 _ ' : - | i "
& e [P |Gt | ERIBET 202230 8 L& B om E I Mar, 982 ) ' b e P
% & |pes| . v 1 BEZEl - . v/ L # e B tAer. s5es | gune 1956 ' P S U S | -
v (5){Ps¢| w WG | 42 |2602] . & |k B B |Sept ss2 _ . = — P £
3,‘7}- v 4y | PEE # o - 2fF0 3’ @ e __ o o fﬁa’? Jan  j¢> o | ;? Ak
5 (7) | FEr v P * a . d 1‘%’»%&3‘.’7}3'}%’ July, 19¢7 _ T, s RS A — |7 ¥ H] v o
&k ) 5‘ g éﬂtg"% LEB | AxE ’ 12129 72 f-;i}-‘:?t.ﬁ-ﬁl?%d% Sepl, s}z ' : ' o s Ty "
g K ié, B | pé7 " Foifum | M RAT| 25000  r2res) 330 | KL B | July, 1906 N A N o VSN T QIR .' 7 et S S s e S s &54- 85X
1% B | Pre ” “ Gk 2stva{rared | zoo o Sept 1903 Jan a2l : [ A A AT WA N B N N T I W N WL Y Y i A T s WA WA T W v . & 3 :42
W om0 | SR (48R 2807 | 2res| £ " Febt, /949 ' _ : o irr e P
' ?—% 1% ﬂf‘; Pre %fﬁ‘?ﬁ H_’éu;i?g 2808 Vrzree | «g _ i; i Jan, s%0¢ Jan 9t o N AN - . VS O N T " W) A N A I W Y NI I 5N v
be L [ Poy] Bk | tediE 2e03 lr2rse'l 6 | AL & BT [July /336 | Apr Sy N _ 3 g
B oA | 277 |2 | I | BeAZ (2509|2097 | wwo [ xARak B | Jan, 94 | Jan 957 , _ ' —————— %58 -%
- kX & a|po PR S WPE |28 r2r20 070 | B, F #r |Mar, 7937 _ Poe - L = i H:E %8 :._'_bzk
7"”} I bE g‘fﬁ FE2 éit,?i% J;;.\;j-(‘ia Bpp® | 2070 | r2s207| 74 ;J( ;-! g] Tan, ;794{ A 5 (A T 4 U TN AN OV T { VAT AT W Y DAV A D NN WO N LS N N | ;w\ e s ‘L: & - .—i&
% b Fo#yp 2] o | BHR SR E 2wy 2o (BBt E [ Mar 955 |Dec, 2% _ 1. Ei“ ’
o B 78S v 13048 B E | 2500 |r2r28"| 6 5 Apr.  * . . | | | ' e y
A s 2 ped| o {BRE| 250020 - ¢ ” Sept. /f50 [Mar, \ _ O p
= v | 787 “ ERH|BAE | 250y |22} ¥ y 95 | Tuly, 133% ' ' —— "
B E 5 5 | o0 [ hasl w2 xat| 2087|227 160 | & P K B | Jane, 7958 - | | o B de 2
;f@‘ & 1 & 3o [ 770 |sugms| + i | BeR e 28009 Y2033 wso | K N B [Mar i) - - ] 2 -k E:
Rkl — B PR3 AR R | KRR e vt 235 | B P K B ey, ¢ ﬂ,” = éz. P
‘%@3‘1 T (z'> P | BrEd {005 % | GEBE {250s’ | 2rva} gy | B OK Bk | Jan 1948 _ | _ 7] & a - Kk E
X 3 |7 u vk X RE 4 cxp et # Apr, 1955 ' : l ' #J awivmi | ”



2 5 %

A7 A % & . - ¥ Ok
Ok | 3% & | wWoskoe | MSEHEA  RIEFA| R @ A H gi.f;f'::gs]. " N
— . — ‘_:.#—: . N - j__'; fr' ‘___‘&_2._ y .4 ,’.Q_ 2‘3 SB b \—i: & ..'. N .:f', -—; —
R o ﬁ%‘*? "Jfﬁl_ 513. | [ Bk | A3 %2&%@%@6 ;;351 | ﬂé;‘f;gﬁ@i EoRmATa &£+&m§§_ﬂ? al_ k___m
M T BY RS | 1. | (IR (R SRR LM
e | — . _—— — o i |l— JE— N
Faﬂﬁ&?ﬁ"r %%ﬁsﬁkﬁ- 51.3. R n‘,f-'r ﬂﬂggam {313}383 £5J=]8E171'2’7} f‘—f«i+ﬁ- &mlfﬂlw k
EEE z%;;;ﬁﬁﬂm‘ 51.3. , . T BA88 FOA24A T E R A FAS R~k (2 E KAk
TEEIVE | SRR |\ oo | TV | R R A (2BATR BEASATAE RETASHMM—~K (386 &
A A ®s T R A £ B ke R
CPRAE LERZER L 5 | sk s R B
T AR L T ! e R A A (03K 108 26/ 248 Fur LAt A M —k (51
j‘f’ &_‘g j'(' ’_E"; A KA 51.3. o " ﬁ‘“‘ | %fritﬁll"ﬁ &3 AL 6 4108 MAEITsk {413 6 A4 Mgk AL q‘ﬁé’f“\.«}i’* R
L EENERS | sa | 518 | m % | (08~ BB & = o TR
s %iﬁﬁwﬁ@ 513 51, 6 L lwek
U TREREEE | aa | s w8 ans| g% | DAMEEE = B4 ~5A K ERWAE G Ha—k BB RS
AR s | S| __ﬂ e ‘”ﬁ‘% SR AR | st R f AR AT AR B B (0A R Y R
o k| ERTERR ) ais ks > o | 8 | 19488 £5ABE KAE 453,&*4“?5_’“‘%;&]%-*4’ (A
Rt kA r AAAF | | SATE ZOAAN A AT ATRRM K R
L ESET AR | T Tk g 2 ;ﬁ‘% T BFE {11f‘~6)=];n115; FEER s 4T Ek (25K ~8 AR E AL = %
e ._"_’_}Q.. ""7?‘_ j’.s_ﬂjh.‘i__ N 51.4. D ¢ 3 J__ ﬁfﬂ. JEIE S £l éuiakazi%: —E8A 13 g6t (4;10;1,{_«{ ,,%E,"‘;@,,,-ﬁ* ]
PEELL 15 i BT T N T
PR T T e e b ol TR AL T ER DERE AR ETNGATE D (BRI E L
- .ﬁ_:u_,m_. & ,@R;{% 518 | 51.7.. _. Adi o BE 0 SR BB 20 2 kB 3L M G N - e )
| Bl | B s | (IBA78 2674240 K54 RAE+ A7 MM —K TRt SR Bk AT
T s Soa o3 ikt sk | ek | o sl =
T TEA i3 1595 ' e | SA9R 25A8B A K REHAS ﬁ%m:ﬁlﬂ«k (215 Al4 B AL 23 AR
T R Y ___5?7?‘1_ o | N S A
: e . '
:‘}' ]-t- E_#ﬁéi% E 51.3- L4 " N ~ {‘[JF‘]_}:_
ABETLHE N (1151%1}% ZSA A RMA ARG D 2k RIEES R LIEF MR EES
A | dknikep | 5L S L e e M EE L PN R M&OHIS?W Wi




—_—a —
(TS AR A ¢ AP ARATA SR~ B s BiAR o WL o il > F 0 B RAYE
LR ALIE AR AL T OTAR AR BN R Ak SR BTG o T4k

i AL -

43 F{EAPIE |

(VAR AR 2 PR » B4R S - FE AR Ao diE -

(2} 3T i F b o ARYEB IUTH X B F R HEAAFERFALFE » @3 ILHE F B —
ok RPN RS @GIT BT » AE@ T AL LEd-1 42523
P d—go '

BYTAS RS - R By A @b AR ILF SO0 B B R AT A %
W 2 ke LR E -

Q) FRAF - —TAZTFRRTREEATE X TR - SR L RS OE » BRI
RMEFHEFEAETAATT
KA BIE 2,0004F . 22 A
MK % 1,200
& BT | 450
oA T (MM~ 3,000
oA &\ e~ W) 5.000

(pITH B E B BT R AT S AR R-F A » ABMETHRLRE o



E BT HRE

TR AT ¢ RATA [ IREE ] ROAK s BURAR B AR RBE 0 A

REBER L s HALELNE s HRBE KA A KAFIEE G R PLE LI &
FERAT RS BRI » MR 2 HERF o

R SR A BRI A T AR R AT SRR L R P AR AR

s TR THLES » RSN S22 XA -

. BEEESE s BT LRNER 7 B TAE N TR G AR R RTFH F L/

BiS R LA - B AMRNRS -

C GATAL + AR T TS RZ AN AN v A LT AR FNFZR -

B AR RBEREY BAAME 0 o 51 R LRSI RZARE > Al
ok RO AR TN AR ST RISHAE SRR R ¢+ S AER - B AARRE -

LRSI ¢ BRI B B AR ARTZER ) AL TR R BALER

do Ok 2 RIBHALA AR G E 5 o RARE SRR 5 L 2 A RE 5 B2
# > ARSI LE B AT ALY 2 IR APAL RS T HEEZL R o
B3 LU b B 28 48 A AR LR § P AT -

. PTRE GBI ¢ T ME S XY REE Bk LR B BRI RARAMEEF 0 Adtd

B bE 77 A S T M IL  d R R 2 8 > R R T R R ) AR RA
STH s BAEMAEMRBRZE T > KEBRRY G HHAGDEARD AR » AEE
2 BEEH R RADLE » RARGRBRGE B S5 RH G AARRE -

BTN A RS R EE S BRI o LT Bk A 11,0004

iﬁﬂRuT’&%ﬁiﬁﬂﬁ%%&%ﬁmﬁiﬁﬂﬁﬂ%MﬁMﬁ%N%ﬁﬁ’%%
¢mm&ﬁﬂm%ﬁifaﬁﬁ’ﬁﬂ%ﬁﬁ#ﬁﬁﬁﬁﬁﬁﬁéﬁk?%ﬁ%ﬁﬁhm
s I o S A

R A R AR o Ay PR AR R T RAR Al S i A MOAE ~ 94



1,800

1800
1400

# 1:100 (WEH
110000 W&EE |-

i

DTH AFTER RECLAMATION )}

SEPT. 19 60 { COMPUTED BY_ USING
RELT-FA2F mar 1962

WIDTH OF CROSS-SECTION

1929
SEPT. 1960

Wi

7

=
=

RELT—FTRRERED ocT. 1962

REE4+ L% RE
— B # K

—— - @ LEReRIAE

——— KBt N\ %
0

s e m— e

i 600
0

.
Ll
o
<
2

&) 2107

7500

25 1o+

1 oo

— e e —— AIQ.—HUQOOI

o £h 800

3

.o.
0
-~ - 200

(-2-}900-

2£)¢00+

o
I ;- -mﬁ.m.m{w¢001

|-..”-;|-:11||1M ||||| e ﬁ@qmoo-

\.m Lo wad- . ......m.. . -.._1._._ 2 S PR S ‘ I SR ﬁwumool

(211001

0 (-5-1000-

E L

a K

RIVER

ZI ¢

d

-

=
¢
MEAN RIVER BED ELEVATION OF TAN —SHUi

l

I

{

K

AT
\‘,
{

& 4|

=

FIG. 4 — |




1200

i

80,000

(¥ B &)

200

ﬁfél;

i

: 20,000 (HEE

229
R DEC. 1960

——— RE K

y DEC. 1960 (COMPUTED BY ?sms

REM©TALTET

[ ——

[

e — B (U S

WIDTH AFTER RECLAMATION

B JUNE 962
REAt-FHHEEREL ocT. 1962

REBEAZt -8R

WIDTH OF CROSS— SECTION

Q

e W B K

|

b

o e "

N ——

\ 0
ﬂl |||||||||||||||||||||||||||||||||||||||||||||||||||||| f|mlqmm0
_r.:/ R T e e e e e -2-Weo
./ . /
//.I e 3000,

o m h imm e e mm e e ek e e e e e e s e e o o o = mp ana)

-----fhee0!

T -“_-""-1'1____
a

S G
—_

|

|

|

S — Lievo

%100

QA0vo;

~--15h8e0]
Q]9
J YL EO

o ] 4]
. Twlwmo,

£
{5sz0 _

#Hheeo]

{
1520

f wcomo

2640,
—av0]

95y 101

(590 v0;
1500
TETA et

AT Tey

1%y eol

f-Hieo

46-
44

42+

404

Ak Fl e K
MEAN RIVER BED ELEVATION OF TA-KO-KAN CREEK

Mo
\
¢

R § K




~600

-Eh9207

, Tmﬁ._qu

- i-l.ii-ﬁ..m,mtunwnv
TWN.ENQ

Tmb 120

oo N 02O

R A .:.f.i:iqll....u‘f_.r.:}hlmwum_o,

gy elo0
e ....._.,,1.._r.|.-.!..III||.||1..|.,.._H|1_.Wm1¢N_O.
e i mmimeam ._..Alwuhuw_ﬁ.

27
e e :!!..unﬂv SO

e - ED b1 0

o ......_.,l:m.Tmfm_Q

.QTTN_Q

Tww.nnu 1 uO._

ry

{Z& 0100

{-£He00]

962
WIDTH CF CROSS-SECTICN

1229

25 800]

1) Nov. |960é COMPUTED BY USING
WIDTH AFTER RECLAMATION }

RE L+ % B8 APR, 1962
5 8) APR. 19621

&
]
>
=

{71200,
=F19007

155 so0

REA T -EAAGEER MR AUG.
- REAZT-FAR0FRANML SEPT. 1962

B LR REEE
e W HE

(E) 900

- RE W+ AT T A nov. 1960

“-8he00]

e RE T\ E
——— B E(ReszaE

e mmmdn == ——

- - {5 200

&)
)

=) 1001

20+

14 o0

17

| 9
| B
| 7
16—
15—
1 4

J

)

{

%

MEAN RIVER BED ELEVATION OF HSIN-TIEN CREEK

FIG. 4-3




o FARTMABRKIZ A ES D E® LI R | ° RRIEH L o At 9 A Eanaish At
, PN TRy ® 5k big 4l P #ﬂ%fﬁ%.’%ﬂé*%f%‘*“*

s

22275 }_j: i L&i ;Q"__iﬂ__ﬁ fi { i ,fll ’:ﬂa - N G A i

-

; ) . B W Bl B _fﬁ B
Zu R 1% | 35 AM 143% 0 i%jlf@ﬁ R /s ‘2 _ KA | RE '
y &I AP e (¥7%1) 497 oo g rtre P

balsh iR f; M A2 12 i
4 i )| g

i)

B4,
{fi 3

-

S
¥
p—

P re P (y5e

T

s, K 1z

3
i

o

o

- - - - A QW 22 q - v
F b 0137 % Kam BHag| e |12 T P KR [ Feb. 574 (355290 | 4 A % ' , = =

X3 34 1%

b ¥ B

: ) ® o}
&, K iR

KAk 5% i I 2, | exmmenbale A

_ \ ._ e e
PB4 R B s » Mar 1857 re7.74 | B B B _ -

m :.c K 1

. A
4 % jHI| v Y R et ' P " §P2. 02 '?-{; :‘ai;% ' , -

B A e v T A X 4] B |Aue 1977 | Nov. /536 | £%s02 | W ik B

Z Py lrs| v RLER AV | aCf0 3 z Mk | Jan 1924 75422 | & R B | . : : . L

PR
‘mm

T
}g.

B L (HE| SR apiRE W R it ” April. (703 ' $fc.pe | MR % O |l ¢

’E] ‘Lﬁ&ié

“%_. K 1z

X A% SH R O mm—) clwmo

T L " ' W R &l B |Jar 19ic | Tanrjel | ofesé | 8 34§

h ’L?](lé.

“t ?]4 {2

0l O]
D

1k1E

. ° I .
wel - P NIEE | 20008 252/ " Aprif, 728 | July, 17¢8V rrjyuz & HF '

[
\u
£

?:l-

R 11 i

PR




t3-s KK K MK IE R T A

-

Al s e |12 &
ek )| el | M eR g | R4 1R

BT
2

s
3

%
w
avls
W
o
i
i
w i

| (i 4 Wakn g (ki RaHg |, ‘2

B pov ok 7o

% K 43

i

S

DS 4

i B |G| apEi| F e 2en] 22 ke # B [ Nov. g7 |Jaly. 748 } 107287 | 48 R ¥

B 3t kiz

s 7§

LS
ah

@4 Kk

5 ___h LERRL T 4 A t&#-
DS Y X B B & 7 A5 |June 757 i e A B |

f i, K- 4%

9§

%, K 1%

iz ik ¥ . ° R

ANz v | BEtT {25 | 12072 Jarv. 1777 |Now /740 | 22564 | ¥ W &
_ ' TR

R

4 K 1z

?}Q’]i?fb% . ' i3

Nev. 1737 tnovi /946 | 20872 | &b & &

™
fﬂ

B ke |zl / W |zusa| sy b

Bic ks

5 % §

Bk i

KAE S4B

32 | o« | [WER e s Feb. 154/ 7502 |4 h F ' 4

7.}(\{2 :}J'h f [oNrrssrsnraniassiie]

I
<>
5
29

(B L] - (GE|ELEL - May, 1730 | Jan 12¢s | 2/8502 | % & ¥ Of w— O 0

€ ) o |pe| v N S A FEy w5 |Feb 237 | Feb /747 | 3327 | 4% ik E

1 30 K AR

R A

e

Sur s
2

&

“ K 12 A

uf

HKAZ SR F

it

Y ] W B2 22 Y Bl Gkl N Awg. (737 | Aprit cded | 7874 | %
| ) | R

S

&




BETI |
e - A |
P A N LSO .

¥ é*a K

PO K 1R )

R

2

*

Ay & R G R E

Bk

L

13,

“ e (%)

485 (38)

H(2)

4

ko liey

=g
]
%
T

358 B

-ﬁﬁaﬁ

BT

Balsig

= & 3 M W & B

N

Iy

AW | A8 ¢ ? ] ‘7 24

27

3

7

<g

i

777

; f.f)‘&‘

z?of

G5 /§2° 735 /770 73

z?go

FHE

Vind

e

o

v

--._.\"

¥ K 12

pEs

Do

Hig

4 3t 8%

3% A9

st

2L

V3 War’3y

K A B

June. /93¢

FrEES

)K1-i. iﬁ.i
& h @

£ 3 K1z

o W

$LaAd

2yedst

s2r"3F

=¥
)
=

Feb /f‘?ﬂ

256 3%

a3 2Bk iEs)

¥
'}

K. #R 3,

%t 1B

%L Z

Py

FEfTFT

Eeh. r927

Eeb s Ls

7op72

x| el alx|e
: e
o

=
ot

iy i
-
~

b4

™=
N Py
SN

SRR OB LKA

e BB

28

>yt

X A B

Sept. +153¢

62§ /¢

e
:'g“‘" “E::‘w
e el 7o v o | 5. | e i s s

st
s

x

LR (S TkA)

R AE

245

2732

4 7

B Py P e ik e e
" t::':.
4‘%

o]

FZ2_ 4

% —
B«
g =

5
g

W2z 7

&R E

¥

i Aug 1909

Adg 2«

e frf

4 3t Rk in

s 5 %

& k12

Ow

R BT KL

KAz GRE

ST

H23 i

”

J-fHE

267547

7

May. 9%

March 12¥5

EFUE

R 4

B i kR

O iy e, O R nnn Q

A Y ¥

KA T A~108)

K 1z

£ a -

.

KAz j?u '%

A s

25 i

H

ey

T Az &

May 1750 |

2

4 % ¥

EEA S

5 0 ¥




& 3-8 5)}( 7]‘ 7‘?]- i ‘}“:}XA K 4% ?;%b

€ B

/

Ak
MR

Alik G Hh

W,

1714

12

%)

# G

#H(E)

3t

1ehsk 0 B

RSOk

FLAE

¥ 2

/577 fee

A
>

%

¥ i

~

% K 12

X1z ok &

Git¥%

e

3 &

2757

KR A

77

L1757

J/E.78

2 bt

el e

2500

1P 3

./jf/

874.29

NEYS
prad

K

*_ #& ii_

B BAT

2502

1877

/938

2/08. /6

7 i 38 By

i

PR

P

i

/?93

/90F

2r/08, 72

L .S

it %

b

SILETH

200 BA

Z25Tey’

3

r 230

2//0. 32

B

SR k)

[N

R

(2

- %

2508

= R — it
PR

R
4
‘ﬁ\:

163t

T 53

# T %

L1796

. (919

275 e

% K 13

Feb 1934

X Az AE

g 8 - K

Py E

L

28047

#

Jhbafﬁff

Gy o3

% R ¥

A ¢ k12

N

£ K 1z

#

kit A %

& M3

bucd
wos
3k

|

Xt &

Wing

25 0d

"

(848

L (9T

200 ¥

G M 4

£ 3¢ K 1%

g ¥ F

I B K 15 3h




Bae MKMW K12 R E 4 % & 4 3 & (B

Y :
. ?- Ry .
Al a2 e ol B Lol NETT ) N BOOF o % w0 W OB
N S M2z | sk adl | fixzh ¥R j},](@ﬁ #a54] 38 €] &
Z € E%(?) ﬁ?lgrﬁg) jij-(@) :}k?f% ?%ﬁ ﬁg : ' € Iy ? . y;ﬁ.]%éﬁ}r o
R L : F 2 ki 7 i i 2y 29 [ .39 uy «3 TEAT I g
' a7 (a
ﬁ TR 1 2hal ki i i L . 725 /770 Ve Vaid il Vaid 1745 Ll
{3 _ %
& 1 2y [H33 ggf‘%‘;i; X M 5 i{{i[%‘z 6%l rzidr ry 2 K (3. W& _—% 9 P A Olamtd O 2 ﬁaé"ﬁfi}.’}:’;
kA |June. (§r3 | Jan. (549 200 .#7 | 4% A ¥ 8"#0 = e, o
' B 3tk 12 -
A
A Moo |H3y p p P - SYOYE ' i:]% 1}.?(-}‘,%&{%? < © _ o|mo . r2 ey — R
’ v April-_50) | Nov. (7¢3 | 244907 % A 2 olml "
B i & 1
A
3 13 .
PN L lHctensiaikl|ds 2 Fp— e : ?;.31"2}}; g °© © © © & i - s
GV | Radi |42 & | 26707 /20756 / St 7727 |Jan 577 | 35277 1% % 3 ‘ —
- . = L
B s X2
A W &
% K i
P L 5 (H3E] VLU R | 2etew | 727500 - k12 SR F ° 2 S ol | © 3 7 FA AR
y Sept. 2227 | July 257 377 &/ EEE 2 oleo ) %LE_M% FGr—0
B ek 12
A _
ik 3 . {ét "k. {é‘ - - )
LN A A PTAEE VAL EEI N Y - T T 5 5E ;];fz“yﬁz.g o % B i
. . . 3 b
f1 3L X 13
A 7 _
M B |Hie g}ird‘i‘ g : — J N0 o T
' S| H v ILBAB B R {2500 | 122y’ : R 1z G O ' o 55 iR
£ A 07| rze2y . ” Nov = 1904 0054 & ‘ i %‘ 5 5 Za b BEMKE
: A 3t KiE
& J %
@, K 1z
PN AN . Sy rwe KAk A F ° Cuka o © [cteens © O [ O -
; i iR !;5\‘ ii&uﬁa% o oy 2é ks JH/}" /?/.? Mar_ {f({? 2&006975 ‘é{’_ e’f’L: ) do '&E_M@K&
B 3t Kk 15
S W
5 # K 1z o e .
Y : Py e i - 0 =
& o Ao p . Mol 2oz L 5B B | April 1903 35,572 ;]; h;‘rf,’ih ;%_ ° %ﬂﬂ &ﬁmgﬁ.
. B iz K 12 O | e—— |.0 -'
i~ i é rrrses (5] 4




C__, s
Weje
>
\&
s
sy
1*20d
Qv
%

kss KK FT R OMOK 12

N

w,, | i > | | | BEOFE ¥ oml sz #5 HF M

N 25 N e gg . S F 4 - Ak e
AR eR ) EMRG | Sabady | Bosal) | Skod | ReaE |, il R s s 2 27 w 5 .
ox (BENEEDHD S e R 4 125 r

LA Lota 2 Ve LA it 1735 ¢ /5 (ote 174 134

KAz S F i N 0

LA A e EX A e e L P sk Bl Aug. 1958 797 | 3 #

A B A D ET ES R i B " July. ¢ P52 fw R ¥

{n
£

S
B!

b

Z g; T " I‘g,%ﬁ' 20043 | 724%20 W Feb. 1957 S¢2.02 ®, A

A Pz |Heg)p »

i
%R
B

X ¥EM| 2vcwr |1 2110 P Sept. 1954 Aug. 1957 PSHLL U % IR

He

o )
K

& 79 Gjpus| » . |ogeo . WEB B W FNE | Jan. ;7:25 or 2P | & R % JAN " " e R S S ——————— — Y

) i oo wael] | KERIEERET| 26553 [ 128 G 1 AR B I Mar. <257 | July. (957 7P2-64 | & . ¥

Yo iE K] v |RBAE2es0 ] r2777 Y Tan. P 2/ 98 w7

a s |
%;ﬂ;% : i . 4] O

% W

g

M| gl 43t 9 24°55 124720 " § p S22 & 7,

i1
5
m
f};—
|

llil.




Hike
®
%
i
»

LI K 12 OAE B W OE 3 KA (o

,ﬂ,l . .

o L] W N i _ _ )

R B ok (Hosam |BR &M [aga | - ‘
uElsm @t glzrlng | - — * - = z = 2 * 7 PRI

97 g 0% 190 " : .
\{5 itd ?]Q {é_ | ik ?f/f e J?Jf :ﬁ,&! irf.:f’_!' i SR 1560 ’79'6 ) ?5&-

bt
B
X
Q\\\J
)
Ay
) 3
£y
ol
b g

|4
i,

: _ N - i ' T L] :
i W 1047 | Bt B | 2ok B GE E | 2eese”| e T2 ™M K B [Jan 1757 5258 & A % | : ° # ] - kK

D

CEAE

e W ¥

& K 1z ' (O S— )

— s . . J’K 'ii }}‘?Il % i & "
L AT 3 A T N P s Y Aug. 955 | Jan. 980 76275 | 4. A ¥ _

A 3R 12

AR

£ K {2

TR T _ _ Ji=|= on mmina) #

14

B WZOIHT|enNGZRB|E W F | 2evss] 2077 Z June 1757 5o | ok B

B 3 K iz

g
K 12

KAz R E ohrho| 4 R ik

S Vi s BT 26027 /2728 K H B | Jaly 1757 K % o §

PSR

- B W F

% Kk

WK AR, SR ' S oo P
W E ) | #57 {Badgnmel & Wi | LF | 257067 | 72029 P May. 957 % IR _
: ' 8 30 K1

S U ¥

4 K 1z

?.K‘f&- .‘/ﬁ.% G o rd

H 2o |F] » v y « i« 4 a ' % h %

BT Kz

SRR 3

g Kk

KAz, R # : L
=]

X Ho|F2 A% AUSI | 1200080 REGERMEIAG | Tuly. (957 ‘ 77264 ®, f. €

B 2z K 12

A

— _ ' & K 12
#_ M R | F3tensk [IHB[ZET | 2506|202y Kz A E

=

Al

F R e

3z, K 12 : & Moz & % — X

fov |

Dk _ A




—_ 11 —
v T AR G o IR RTZARBAEENZ AL o (R5—3£5—30 )

59, Wi RIET AT R s S-SR R MM BRI AR E RS T N
P s FH N AT FRAL RIS AT E - ZA0bE > BRI HK 0 B
BHFREBENARNETERPHS » ERAOFE - BARELOILEIRGER
HAH R QWA AP 27 FREE AL o SR EILF LI R B L a2 AT
sk > FAR R EAR - B RHAMRERE -

510, FHIRABIT ¢ B0 IR 0 IR » MR TUIRE 3 & AL A S AR B AT A F 3L
s o Ak LE6—1 2 52 » 90 ARG AR A TH B épteRriR 1L -



AR G AR A 0 OIS HAR BB A ok LR S Frdl R ik
3,642,852.87 7tk ST EAE B YE 840,000.00 o B LAILA fide 10000000 7 » sE3t
4,582 8528774, o B-TA B e Eqde i o

BV .%i & %a+#ﬁ.ﬁﬁ+w#ﬁi‘ﬁ W
7:TJMﬁ_i%ﬁE§’“'?.45@9@8{m9%1%9q36MJ%6ﬂ;ik_;;;“
1] M A 4 1563329.09 50555089 1,057.739.20 EIJL“?“F"-’H
2 if}y #o & 67221270 8u,316.60_i 599,896.10i H LA
30 s A 4 64288001 150,967.83  491922.03
sl wm w ol 50678090 60,780.90  446,000.00

l 5| g s % 45412137 95428500  358,692.87
i 1 ] [}
6

i w4 % 74351890 73,025.50) 67(},493.4.0]

AMRETN & T4k - Rt £ A RERETE AR AFRAAFIAMRE > 2
FHF ¢ BEARWIRAH BT AU RRE » Rl H > ARG 8a o WL AR E
WX Bk !

GPAMEBRER§ 0 BRNARTRE~ABET G ERERAMN TRARLTALS
B E RIS s BRGS0 SR ERGS 0 SRTEE ¢ EILGEUT  HYLEIES 0 HHER
B4 A LA M AR SR B MR TR R D HAMAR » KABER > LI
AT BB R E o Wb —0F 5 !



W

'R

.~
o
S S
3 g g
w 2 ©
moRg

i =

L]

£

(73]

U}

Pt

o é

g =

g5 &

e 21 7]

Q... |

S 0

Sax a
OOEZZC
WY, o L
oodqg g S
®» . E T Z
o aboE 5B
T BHEE 0=
oLt e
hawﬁw

e
Hﬁ;wmlhﬁ.«,ww.h
&-ﬁ_w,ﬂﬁm
Kfmmmffmm
- W
BB E
o TR W
I
RER
o ¥o |
I
[ |

. m.lm.f 8107

1ot4E 1107
3

a9
-1 2004

|8

1 tZhzoo

Fhoz o

i
ﬁﬂum_ol

78y 2104
=) 210

723910
g
nlmlv G510

o
| ©
S

Zh 107
) g101

23210

[

Ehe o0

-%hsoo-

000

19001

281500

+£%) 00

Ei

O -§-4000-

%9

FHo10d

¥heoo

t2y100f .

A

A

F
MEAN RIVER BED" ELEVATION OF KEE-LUNG RIVER

7l

l

%

4-4

e

FIG. 4~ 4

(34




—_ | B W EXISTING LEVEE

B ------ 3 8 BB OR PROPOSED LEVEE LINE

S EE S ¥ 281 PROPOSED PROHIBIT AREAS WITHIN LEVEE LINES
S BHRALEE RN LOW-LIE AREAS OUTSIDE OF PROJECT AREA

) |

il &l TO BE PROHIBITED
. o 4 E 7 @ 4 % % g |PROPOSED TEMPORARY LIMITED AREAS & AREAS
77222 | E AR ERRUE B |in wiich AdDITIONAL BUILDING BE PREVENTED

~
Nx,//‘/ 52 7 ///,/
o @-:\ o \- X :‘ P " o o
A ‘@f"";@ s g
" N
/7
/
0 2 4 6 KM
;; [ 1 1 T

=1 AN oo 1 + 3T o

Bs- R A HRgs 228 HE

F1G. 51 PROPOSED AREAS IN WHICH BUILDINGS BE
PROMIBITED TC REDUCE FLOOD DAMAGE




7

e

RELAY STATION

-_—— 0 -
e —

ORIGINATION-S TATION

' \
) Yobee |
( - d N JATIO s.\
1 N . ) 1 i, 4
e P *’} 2 <l b &
KB /0 e SHIBE & o Vi
g T e T @ T AR ORIGEIATING & RELAY STATION
/.53' o o Kix» «b‘i 1}_;" Yy ‘@ ) o &
OO N w7 P
Ak P ' wib f Rl Y
&% 4 ) J A i 5 ORIGINATIO S/T’“}”c"f ORIGLJ meqia“%%%m STATION

§. %K_,—-«

élﬁﬂ? ) \

SLUAY /STATION

Jer<e
]

; °;:”-, %

A ,__,}Ei]j—j

oﬂme\l_mmmﬁ STATION

X

#l

H
A ® | A i) 5% 1k
e [lmdesE
A S R O | ¥ i#sh
H@#) R 1 800,000 ® | BIE# P s
@® | ¥iein

g5-2 AT A RTEREE S EE

FiG.5—2 PROPOSED FLOOD FORECAST NETWORK FOR TAN-SHUI RIVER




i

-~
—

£ 1 233848 7FF @ 10"
(P R e

HETISIEINTT

9
8 2 / /,.-’/
7 // // //
k!
& o R "%’Z
B / Y
&g i
5 - / //"
/] prd
¢ // A
3
2
4] 000 2000 3000 4000 5000 6000
# 5N R & ff =«
= 3 .
A }%I— AR
K ] Rk
AR | sans | B | BraR
3.50 41.40 13.30 26.30
4.00 53.90 14.80 28.60
4.5¢ 67 50 15,70 30.80
5.00 8 2. 10 16.90 3310
5.850 94d.10 810 35 30
6.00 11 5.10 19.30 37.60
7.00 i51.80 21.80 42. 10
8.00 194106 24.30 46.80

Bs—z1 If

TYPICAL SECTION OF

rE B R-8

EARTH

LEVEE




g4z 3L 5"
T A

TETRE T

9

# s ! P ]
/ p //

= %7 v

S %,

]_-E . 5%/ . //

p : >
R 5 /// /sgé/
4 | va / <
3 1,000 2000 3000 4000 5000 &000

5 » R & . =«

£ a1 . B
3R ’}ﬁg;%t EjjjﬂR B AR
3.50 33.9¢ i 2.00 2380
4 OO0 45 10 | 3.20 2 590
4 50 5 740 1 4.40 28.20
5.60 7T 0.80Q | 5.60 3 0.50Q
5.50 8540 1 6.80 3270
6. 00 1O1.10 185.00 3490
7.00 f35.80 20.50 3 9.80
8.00 17520 23 00 T4 a 20 |

Bs—at EEER R %)

TYPICAL SECTION OF EARTH LEVEE




¢ 2 & & & 0™
e

20
4 &0
4 -
/ /
!];7 70 - I/
& &0 S & /
% / / %
L /] 4
7 50 P4 }
o !
£0 L Wl -
4 / / / i
3¢ —
20 : L
{000 2000 2000 o000 £o0p saoe zo00
i oA i
BYE | 2 £ sran | A
(#) ) :
NN EAEEEIE I
5o FTHEEC SE GO zswb
200 &7 60 500 F2.E0
g EC EF&0 STEL F&F0
Foo ,60.20 /880 28.70
s 80 8. 50 2020 2080
6.00 /3830 260 “£3.60
r7 2= B2 L EC o PO
bt S0 23420 2Tz STRED

Es—st £ R B

HEz 3

FIG.5-5 TYPICAL SECTION OF EARTH LEVEE




R 94 \“"i:t%;w HiL .

: . F s,

= v IR TN >

10

9 / .
s !

& »

" ;@55?‘3 St [
W & // /.]%// "’ﬁ;‘}; %;%{,./
i
’;’ 5 ///// /,/

4 ) _,/ /

1 S
000 2,000 3000 41000 5000

fFLRER. &

RS [ LA DALR | RRAN
A% 1% 4| w4 | FARE
3.80 46.90 13.30 27.30
4.00 58.80 14.80 30.00
4.350 73.20 16. 40 3280 |
5.00 BE. 30 17.60 3550
.50 i06.00 18.90 38.30
6.00 I24.50 20.40 41.00
7.00 165.80 23,10 46.50
B.00 212.40 26.00 52.00

Bs-6 T B B B F fuwi

FIG.5 -6 TYPICAL SECTION OF EARTH LEVEE




[ B A
e

.00
800 ///
2 . %
~ 700 4 E‘L}
i 1. &, |
%‘ 6rVIl @) %
Tdl .
' Spo
2 e yd
R w0
| P /
Fos
£e0 T T T T T T T T T T T ¥
4008 Zeo0 Fo00 <00 xooc sovg
% 2 R E 1§, i
rQ ..ﬂ!r‘o 40’00 /,ﬁleo g:’mo
HEARLH A R A
% Mg oz er B 2Bt
(M3 | ) R
noxR ’?/ ¥4 5% £ i 3% R
3.5 2390 rZ200 2580
2.0 0 V- X e ] ’300 25 90
£ 5O FhLD fE.E0 2820
Sop 7D RO FAN 17] 30.50
& 50 &5 L0 /.80 3F2.70
500 0710 /800 FF 20
700 IFEFO 20.50 F2.60
goo [75 20 2200 L 20

Bs-7 % # F & B & W om B Rif)

FIG.5-7 TYPICAL SECTION OF SANDY GRAVEL LEVEE
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FIG.5-9 TYPICAL SECTION OF STONE LEVEE
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FIG.5-10 TYPICAL SECTION OF CONCRETE WALL
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FIG. 5-12 TYPICAL SECTION OF BRICK PAVING
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FIG.5-13 TYPICAL SECTION OF CONCRETE PAVING
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FIG.5 14 TYPICAL SECTION OF CONCRETE BLOCK PAVING
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Chapter 1
INTRODUCTION

At 3 meeting on 8 March in the offices of Taiwan Provincial Water Conservancy
Bureau (PWCB), Director H. J. Teng requested the United Nations flood control engi-
neer to study Taiwan principal rivers and make recommendations to PWCB for further
action. Director Teng requested also a review of flood control measures in the varicus
drainage arcas. He would appreciate by the end of UN working period an appraisal of
schemes for future planning of surveys, engineering and construction. Scheduling details
were worked out at discussions with Messrs. David 5. L. Chu (WRP(C) and ¥. Y. Liu
(PWCB) 1t was decided to start the planned flocd control consultations with a study
of the Tanshui River. The project manager of the UN team endorsed this plan and
the whole UN team has been engaged in some aspects of the work described in this
report.

Field investigations were arranged and awvailable basin data were turned over to
the UN team. As the study progressed UN team members discussed their findings
and suggestions for further investigation by engineers of the PW(CB. These findings
form the main part of the present report.

On 5 April two members of the UNSF, H. V. Darling and H. R. Kivisild attended
the 4th conference of the Technical Supervising Commission on Tanshui River Regula—
tion. They made certain development suggestions to this body. In essence the same
suggestion are found in the present report.

The report was prepared by H. R. Kivisild and scrutinized by C. W. Thomas. Ge-
ology has been described by A. H. Nicol and part of hydrology by A, H. Forsman.
The report has been reviewed by H. V. Darling. Many details and all drawings were
‘furnished by the staff of the Taiwan Provincial Water Conservancy Bureau under
the direction of Messrs. H. J. Teng, F. Y. Liu and H. L. Wan8. The contributions by
Messrs. Walter Shui and C. J. Cheng have been numerous and valuable. Printing and

tracing were done by the Water Resources Plannin€ Commission.



Chapter 2

AVAILABLE DATA

21 REVIEW OF INFORMATION
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Documenrs which were studied, are listed in Appendix B. At the start of the in-

vestigation the following documents were available.

Drawing 8 of ref. 2 is enclosed in this report as Drawing 1 to present an overal]

plan of the basin.

Geography

Topegraphic maps of the drainage area

Topographic maps of the Taipei basin

Cross sections of the Tanshui River

(ref.
(ref.

ref,

Description and numerical data for the drainage area (ref.

Hydrology:

List of rainfall stations

Adjustment by double-mass analysis
Flow measurement at Kuantu

Flood hydrograph

Study of Shihmen reservoir
Geology:

Boring logs in Taipei drainage report
Geologic description of the area
Analysis:

Meteorological flood estimates

Pretiminary flood conirol plan

(ref.
{ref.
(ref.
(vef.

Lref.

(ref.
(ref.

(ref.

{ref.

Backwater computations with various improvements

123
14)
10)
21)

3)
4)
6)
8}

16)

17)
18)

5, 2b)
L2)

During the study, PWCB ,collected further data and made certain anaivses - which

were found necessary as a result of meetings between PWCB and UNSF personnel. The

following studies and compilation are mentioned: -
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Geography:

Map of the Wenfsechuang area
Geology:

Agsembly of all data in Taipei basin
. Hydrology:

Statistics on typhoon floods
Statistics on winter floods

Annual hydrographs

Analysis:

Improvements from Yuanshantse diversion were calculated.

In addition to these documents, valuable information was received verbally at va~
rious meetings with PWCB engineers. At these meetings algo the general study pro-
gram of the PWCB was discussed. The earlier program which had been prepared by
PWCB was found to be a good basis for a final investigation program. Some modifica—-.
tions were suggested and they are already incorporated in the present PWCB working
schedule.

2.2 FIELD INSPECTION

The UN flood control engineer visited Tanshui River Basin in the week from 13th
to 17th March 1961. Some senior staff members of the WRPC and PWCB also parti-
cipated in these field trips and supplied valuable information. Another trip was made
by the UN team on 31 March.

The following personne] participated in these field studies.
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Liu, Fong-Yih, Chief Eng. PWCB x ! x 1
Hsu, Shih-Ta, Consultant, JCRR x . x |
Wang, H. L. Chief 12th Const. Off., PWCB x x| x| x|x
Ou, Yi-Sheng, Senior Eng., PWCB x| x| x) ¢«
Shui, Walter, Senior Eng., PWCB x| x ‘ x| x
Cheng, C. J., Eng. 2nd Planning Team, PWCR X | X % | x
Suen, R. T. C., Chief 3rd Sect. Coord. Div., WRPC ¥ | x:x|xix
Lin, Chung-Sheng, Chief od Design Keelung Harbour i |

Comm.
Yin, G. M. Dep. Chief Eng. Shihmen Comm. | %
Darling, H. V. Project Manager, UNSF l’ 5 x
Nicol, A. H.,, Geologist, UNSF ;
Kivisild, H. R. Flood Control Eng., UNSF x| xf x| x f X | %

On 13 March seme shore proteétion works and canals in Taipei City were visited.
Main study item was a review of information available in PWCB office. Large recur-
rently flooded areas in Taipei City were noted.

On 14 March the lower reaches of Tanshui River were inspected from Taipei to
Tanshui Village along the right bank. It was noted that the estuarvy had shifting sand
bars and gravel shores downstream of Kuantu, Some protection work in progress was
inspected and the ingenuity of PWCB in solving various problems was observed. Some
doubtfu] measures were analyzed during the inspection and certain modifications were
found advisable.

On 15th March Chilung River and Keelung Harbour were visited. Tanshui River
tidal records, which are kept in Keelung Marbour pffice, proved to be of great inter—
est. The variation of 3.4 m could influence currents and stages at all flows at Taipei.
A point of great interest and in favour of prospeciive harbour development on Tanshui
River was the almost total lack of hinterland at Keelung Harbour. As later found in

touring.the island, Kaohsiung has the best possibilities for industrial waterfront devel-
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opment. On this trip, also, the Yuanshantse diversion scheme was inspected. It was deci~
ded o prepare a rough cost estimate for this diversion. It is very unlikely that it can
be economically justified.

On 16 March, Hsintien River, tributary of the Tanshui was visited. Possible flood
corirol reservoir sites are unlikely. Present reguiating works on the river were in-
spected. Wulal powerhouse and Hsinkueishan dam were of interest in regard to desilting
measures. Modification to Hsin-kueishan dam has made it possible to lower the river
bed sufficiently for satisfactory operation of the Wulai powerhouse. It was decided to
invesiigate whether gantry operated leaf gates would not be more economical than in-
dividually powered taintor gates as at Hsinkueishan.

On 17th March Shihmen dam was visited. Shihmen dam itself doas little to reduce
ultimate flood risks. A diversion tunnel to Fongshan Chi had however been considered
for that purpose. It did not seem attractive, being expensive and diverting waters to
another densely populated area. On Takokan Chi at Tachi bridege foudations on sand
were being protected with a layer of tetrapods. It was agreed that the addition of an
intermediate filter layer or a tighter protection would make the works more effective
and durable. A general inspection showed that Takokan (or Tanshui) river dowstream
of Shihmen is meandering an.d braided.and resistance to high flows is great. Training
works are indicated in the fuiure, when this area will be developed sufticiently to war-
rant the expense.

As seen from the above notes, these field trips did not reveal amy reservoir or
diversion project, which seemed promising. It was also clearly shown that flood pro-
tection in the Taipei plains area is very immportant. It was decided that studies be con-
centraté’d on the direct protection of Taipei plains.

Many levees, réevetments, spur dikes and scour protection works were inspected and
‘ﬂiscusséd on these trips. Asa maitter of great importance, the life of wire sausages was

' discussled."ln'f_resh water, where the life is 5-12 vears, wire seuages seem to be eco-
nomical. Where boulde-rs cause wear or where salf water corrodes wires in 1 or 2 years,

other methods might prove more justified. Some improvements on protection methods



— 81 —
were decided at these meetings.

Another field trip was undertaken on 31 March by H. L. Wang, H. V. Darling, A.
Nicol and H. R. Kivisild. Tanshui River was inspected by boat upstream: from Kuantua
to Hsintien Chi confluence. Later Wentsechuang Creek and the lefi bank were f{ol-
lowed to the mouth.

The topography, as viewed, showed that the Wentsechuang floodway propesal was
very attractive and should bé investigated more in detail. The floodway could be made
to follow a valley, mainly along the creek. Housing seemed only moderately affected.
Low fiat areas of the present flood plains indicated good reclamation possibilities.

Since geologic information was not clearly indicated on borings, visual inspaction
of the atfected arza added interesting information. [n general It confirmed that most
affected areas are likely underlain by recent deposits of gravel, sand and clay.

The left bank of the Tanshui River opposite Kuantu is composed of firm, compact

volcanic agglomerate af stream elevation: it becoimes more weathered toward the top

of the bluff.
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Chapter 3
FRESENT STATE OF STUDIES

3.1 SITE

Available data have been analyzed and an estimate of design conditions has been
made. Some deficiencies weve detected, which are being resolved by studies in pro-
gress. Rough designs have also been prepared to formulate an investigation program.
3.11 Geographv .

Available topographic data parmit a reasonable evaluation of alternative solutions.
Soms supplementary topographic work is also in progress.

‘A compilation of toprgraphic data for Wentsechuang floodway is being made.

Yuanshantse diversion tunnel area has been surveyved; mapping is inprogress.

Reservoir sites on Chingmei Creek have been inspected. A reconnaissance report

ig being prepared.
3.12 Geology

Boring logs for Taipei basin which were available {rom various sources are com-
piled on drawing No. 5. An analysis of available data was made.

It is reasonably certain that the Taipei basin is mostly composed of gravel, sand

and clay deposits. Clay with some sand lavers, or'sandy clay can be expecied in most

cuis and will foym most foundations.

‘At Kuantu voleanic tuff is exposed on the left bank and most likely underlies
shallow river bed deposits in the vicinity.

Elsewhere in the badin, bedrock was not found in the borings, some of which
reached a depth of over 100 meters. Soil engineering data on these old borings, some

of which date back to 1935, are unavailable. The physical characteristics of these soils

cannot therefore be evaiuated.
3.13 Hyvdrography

River bed soundings taken in 1960 (ref. 10) form the basis of the present analysis.

3.2 DISCHARGE

3.21 Flood statistics
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Flood discharge measurements (by float) at Taipei bridge are available for 31 years
(ref. 8) and for 5 peak flows in ihe preceding period of about 30 yesrs.

Float measurements were taken usually over 4 to € points in the cross section
Average velocities in tﬁe measured verticals were assumed to be 0.90 of surface ve-
locity. The integrated discharges seem to represent the upper confidence limit. Actual
discharges could have been 525 less. PWCB estimates were used unchanged on the
enclosed probability graphs.

Barlier recorded levels were converted by using average discharge rating curves
for the present condition. Details are -given in Appendix C. Such a conversion naturally
involves a degree of uncertainty.

At high flows, say above 8,000m¥/s, banks at Hsinchuang village have been overtopped
and total river discharge is the measured flow at Taipei bridge plus the overbank flow.
From observation of inundated area and comparing water surface elevatiot:s and bank
topography, overbank “flow has been estimated at 2,000m®fs at Taipei bridge flow of
10,600m¥{s and 6,000m?/s at Taipei bridge flow of 15,060Cm¥fs. Estimates of this over-
bank flow are given in Appendix C

3.22 Meteorological flood estimates

According to ref. 26 extreme storm rainfall amounts have been obtzined in three
dif ferent ways.

1. Storm transposition method - According to this methed the maximum rainfall over
the drainage area above Taipei bridge is determined to be 680 mm in 3 days or

less. The method however is only applicable o homogeneous regions and cannot be
applied to mountainous areas such as the Tanshui river basin, where the rainfall.is
mostly of orographic type and the pattern Iab‘gelylfixed by topography. It couid be
noted that the maximum probable storm rainfall could be considerably larger.

2. Dewpoint corrections to maximum observed storm —~ Maximum observed storm rain-
fall in 3 days or less ig 700 mm and the dewpoint correction gives 840 mm as the
maximum probable storm. This value is only useful for comparison in connection

with other estimates, as the dewpoint method is only partly theeretically justified.
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Further, it is difficult to get representative dewpoint temperatures for a basin cor—
Teation.

3. Fregeuncy analysis of storm rainfall - By frequency analvsis of observed storm

rainfall during 63 years and by extrapolating the series tne following probabilities

were arrived at:

Storm rainfall | frequency

mm in 3 days %
600 1
840 0.15

Although these values are derived from a rather uncertain extrapclation, it is
believed they can serve as a guide for estimaiing exireme flood discharges. According
to the adopied time disiribution of storm rainfall, 7695 ot the total storm rainfall may
occur during 24 hours. Therefore 7625 of the maximum probable storm rainfall(840 mm)
during 72 hours is adopted as the 24 hours design storm. The frequency study indicaies
thai this design siorm of 640 mm has an asnual probability of occurrence of 6.1 to 0.2
percent.

The above mentioned amounis of rainfall need an adjustment however, as they
are too low because of the following:

i. Lack of windshizlds around the gauges, which reduces the catch. The deficiency

might be estimai=d to be up o 10% during storms.

b

Unaven distribution of the rainfall stations at different elevations. Most of the
gauges are situated below 500m and very few at high elevations, where the rain-
fall is heaviesit. The deficiency in arcal precipitation amounts might be as high as
}.0515_‘?5 according 1o a rough estimace.

The total deficiency is estimated roughly at 20-2523

The unitgraph method was applied to the upadiusied design storm of 640 mm.

Because of lack of adequate data the unitgraph was only developad from two minor
storms of 230 and 290 mm of unadjusted rainfall with flood peaks of 3,000 and 3,780

m’fs. The upitgraph so derived is reasonably well applicable to unadjusted storm
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rainfall of about 108-400 mm but if gives pzaak discharges which are too low when
applied to appreciably larger amounts of unadjusted rainfall. A correction is to be
added to the unadjusted rainfall to get the proper peak discharges from the umitgraph.
¥f the amounis of rainfall are estimated to be 2525 oo low ihe applied storm rainfall
should be increased by 2595 of ihe difference between this value and the observed
amouni used to derive the unitgraph. This correction results in a peak discharge of
18,500m?fs —an increase of almost 20%3.

Moreover the unit hydrograph meihod in iiself gives too low peak- ais;’:harges,
when the unitgraph is derived {rom minor floods and applied to get a major ﬂbod_ '
peak, as in this case. The deficiency might be very high, sometimes 25 to 5094 For :
details see Appendix £2. _

In view of this it is believed that a peak discharge of about 19.000m*s with an
annual probability of occurrence of 0.2 parcent represents a better estima‘té _of the-
magnitude of high {loods. Inaccuracies from the ase of unit hvdrographs for low dig~
charges give a range from 17,000 to 25000m¥fs. -

3.23 Design flood diseharges

Combining the iwo above mentioned estimating methods, flood discharges at Taipzi
bridge with various frequencies were estimated as shown on Fig. 1. These assume
that future works will prevent large overbank flow. The peak discharge of 21,000m¥fs
ac Taipei bridge corresponds to a run off of ahout 10.0m%s per sq km, which compares
well with ihe mazimum observed runoff in the Wu River of about 10.5m?/s per .sq km.
The drainage area is about the same in these rivers.

By using disiribution developed by Japanese designers, the following discharges

with an assumed probability of 0.5 percent were ¢stimated for the various tributaries:

Takokan Creek at confluence with Hsintien Creek 14,900m%/s
Hsiotien Creek at confluence with Takokan Creek 12.300m%s
Tanshui River at Taipei 21,000m?3s
Chilung River at inflow to Tanshui Ho 3,500m®/s

Tanshui River at Kuantu 23,200m?/s
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PWCE 2nd Planning Team is presently reviewing this distribution.

3.24 Annual variation

Annual gaugings of water surface elevations at Taipel bridge are available. Con-
version to discharge is however, virtually impossible because of the large tidal effects
at low water. The only place for which an annual hydrograph could be constructed was
the Shihmen dam. Hydrographs for 4 years are shown on fig. 2. From Shihmen report
algo the discharge duration curve was replotted on fig. 3.

In viewing these hydrographs it should be kept in mind that the drainage area at
Shihmen is 753 km? as compared to the drainage area of 2,076 km® at Taipei bridge.

Average discharge at Taipei bridge would be about 180m®/s.

3.3 RIVER REGIME

3._31 Dominating flows

Velocity increase with discharge indicates sediment load variation at various flows.
Near Taipei the following velocities have been calculated:

Taipeil bridge Knaniu

Discharge {m®s) 1000 3000 9000 1000 3000 9000
Velocity (mfs ) 0.54 1.21 2.61 0.61 1.44 3.68

From the above figures, from sediment analysis (ref. 7) and cohsidering also depth
variations, the sediment carrying capacity at various discharges can be roughly esti—
mated. Tt appears that the sediment load is tentatively about | proportional to the cube
of discharge. With these assumptions the discharge duration curve gives approximately
1000m?js as the equivalent steady flow which would maintain the same average bed
levels. More detailed amalyses are necessary for a final design.

From Hsingchuang village downstresm tidal variations are noticeable. Very ap-
proximately the average tidal discharge increments during each rising or falling phase
of the tidal cycle are as follows:

Taipei bridge tide flow 200m®fs

Kuantu tide flow 500m?/s
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Tanshui tide flow " 1,000m%s
These figures show that from Taipei bridge downstream, tidal effects have a
marked influence, and dominate the channel formation at the river mouth.

3.32 Reservoir affects

Since the modification of Hsinkueishan dam, its reservoir is fully silted and will
net cause changes in sediment fiow. The only changes in regime which should be comn-
sidered arise from silting in the Shihmen reserveir. A study of the Shihmen effects is
recommended as discussed below. For the approximate consideration in this report
present conditions have been assumed to prevail in the future.

3.33 . Stable chamnels

In areas where present flows are maintained, future stable channels have been
estimated on the basis of existing river cross sectio ns.

In areas where discharge has been modified, corrections have been introduced.

Approximate estimates show that silting during low water season is probably below

I m. Further studies are necessary as described below to determine navigable depths.

34 ALTERNATIVE SOLUTIONS

Many alternative improvements have been considered in the Tanshui basin. Shihmen
project is the most important of development. Economic studies. have been carried
out for the Shihmen project, which are used as a rough reference in discussions below.

3.41 Regulating works

Various reservoirs have been contemplated as listed in the report ref. 2..

Of these, the Snihmen project is already in construction stage. It will reduce the
magnitude of ordinary floods, but reduces the risk of extreme floods very little.

Judging by the Shihmen studies, it is unlikely that any other reservoirs can be
justified on the basis of flood control alone. Certain studies are in progress to verify
this assumption.

3.42 Flood retention

Instead of complete flow regulation, special areas could be set aside to receive and
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absorb peaks upstream of most sensitive points. The Wentsechuang plain now acts in
part as such in addition to providing relief by overbank flow.

No suitable retention areas are available. In addition to agricultural use, the wider
valley areas upstream of Taipei have a dense poptilation.
3.43 Diversions

An anatysis of Yuanshantse diversion tunnel on Chilung River is shown in Appendix
C4.

Diversion ot flood waters from the Shihmen reservoir to Fongshan Creek increases
flood damages in Fongshan Creek watershed.

One diversion is actually existing in nature. This is the Wentsechuang floodway.
At high flows, river banks at Hsinchuang village are overtopped and a relief is provided
to Taipei City. It apoears that this floodway should be maintained but channelized and
‘trained, so that water will not spill over the whole plain. If this floodway should bhe
blocked off, flood levels at Taipei would be considerably higher than at present.
3.44 River training

In many areas, the river meanders excessively and low water discharges have cut
a channel which is too sinuous for the passage of floods. Shoals and islands which are
built up offer a very higher resistance to flood discharges. Improvements are possible

by training works in these areas. Some improvement of alignment is definitely advis-

able.

3.45 Flood protection
. Extensive flood walls and revetments are already in existence, as presented in ref.
2. Total existing flood protection system involves a cons.iderable investment.
The mentioned existing works make a levee system an atiractive alternative, al-
though some of the flood wall gystem would have to be abapndoned to obtain rational
river training.

3.46 Schemes meriting further study

Genseral surveys and preliminary cost estimates are in progress for the Yuansantse

ﬁiversion, for Shihmen diversion and for Chingmei Creek reservoir site. Little is expected
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from these studics.

Takokan Creek (Tanshui River), Hsintien Creek and Chilung River in Taipei plains

can all be improved by alignment and training. Such general plans are shown on drawing

2. A more careful study is warranted on how to keep curvatures within reasenable limits

without undue cost.

On the basis of present data, Tanshui Ho at Taipei could be treated on something

like the following lines:

L.

2,

Present main river course as the main channel.

Present overflow at Wentsechuang should be channelized to reclaim land and to
increase the floodway capacity.

An additional emergency channel should be provided to pass additional flood waters
if necassary. This could bhe a cultivated low area with no permanent habitation. It
could be used for long periods without flooding. Flooding would hecome even less
frequent in the future, since some floods between 14,000m¥fs and 16,000m®s would
be reduced to below 14,000m’/s by the Shihmen project, although the frequency of
rare floods ig hardiy changed. Risk _for exceeding 14,000m®*/s would be somewhat
reduced from the present 6 percent per annum. An actual figure is subject to ad-
ditional studies discussed below.

Hydraulically the most efficient arrangement would be a system with equal capaci-

ties for the main channel and for the floodway. By utilizing the present river to the

maximum, this channel! will carry somewhat higher capacity however. The two alternative

arrangements are shown below.

Scheme with Scheme with

equal capacity present river channel

Normal river channel eapacity 6,000m®/s 8,000m%fs
Normal flood channel capacity 6,000mé/fs 4 000m®fs
Total normal capacity 12,000m?%s 12.000m?fs
Total capacity without overfiow 14,000m/s 14 000m?® /s

Overflow area capacity 7,000m3/s 7,000m’fs



Total ultimate capacity 21,000m?/s 21,000m?®/s

The second alternative is shown with some approximte dimensions on the encloged
drawing No. 2.

In the estuary helow Kuantu a permanent talweg could be visualized to be trained
by a system of spur dvkes, as also shown on drawing No. 2.

The described combination of improvements would alsoc make possible some navi-
gation. Navigation would be helped most by narrowing the main channel down to about
300 m. This training would deepen the channel at low water. Minimum depths at low
water would be almost double ¢compared to present low water depths.

It is tikely, however, that it is most profitable to save capital cost. Navigation
interests may not warrant such a drastic change and it is probable that the main chan-
nel will be left at about 400 m, which also permits improvement of alignment without
expensive cuts.

Some rough backwater computations have been made, which indicate that the fol-

lowing dimensions might be appropriate for the works.

Scheme 1 Scheme 2
Main channel 300 m to 350 1n 400 m to 425 m
Fiood channe! 300 m to 350 m 200 m to .50 m

Overflow area 700 m to 1,000 m 700 m to 1,000 m
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Chapter 4
RECOMMENDED INVESTIGATIONS
41 SURVEYS
4.11 Topography
4.111 Topograpny of the drainage area

Existing maps are in general satisfactory, but will require updating. As mentioned
ahove, additional surveys are in progress for some flood de.tention project sites. No
further topographic work is necessary, since no favourable fleod control reservqir sites
have been found which would merit closer consideration.

4112 Topography of Taipei pla‘ms.-

Further engineering surveys are necessary to determine elevations at or below
flood levels. For design purposes, additional surveys of 'tﬁe ‘Wentsechuang area are
required. Actually all the area between the terrace hills and Tanshui River could be
surveved m greater detail. For the same purpose areas at Hsintien Creek and Chilung
River confluences should be mapped in more detail.

4.12 Land use
4121 Banks of present and future channels

Many newly built houses and bridges should be added on the maps. Present, po-
tential snd planned land use and soil classification should be marked to assist in
design. This work is already in PWCB working plans according to ref. 21.

4122 Taipei plains area

Land use, soil classification and development plans of the area should be sum-
marized on.a map. | - |
413 Hydrography

The PWCB plans ref. 20 2nd section are recommended to be carried out. The river
downstream of Taipei bridge could be mapped continuously rather than by ¢ross sec-

tioning alone. This will be possible with the echo sounder which is now available.
In. addition to the PWCB program, it is recommended that biannual sounding be

supplemented by a chosen series after a large flood. Such investigations would help to
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estimate scour and deposit.
4.14 Geology
4.141 River bed

PWCE has already taken samples of river bed material at Chunghsing bridge and
at Kuanfu. Further sampling is necessary for bed load and suspended sediment.
4.142 ‘Subsoil

For the design of river training works, revetments and dredging, information of
underlying strata is necessary. This information could be obtained by about 15 hore-
holes places on both shores at low water level ang covering the area from Taipei to
river mouth. Depth wilt be governed by local conditions. 20 m secems to be sufficient
in most cases. Clay layers should be sampled by engineering tests.

Underlying_ strata are of special interest at Hsinchuang village and just upstream
of Kuantu. The planned Wentsechuang floodway would be provided with either inlet
or outlet works. The coAtrol works would be located at either of the two mentioned
places. 3 holes to 50 m seem to be necessary at each location. Samples of all strata must
be taken. Undisturhed samples of compressible lavers are recommended.

Future floodway area should also be studied by borcholes to determine possible
seepage under levees and also to estimate excavation methods and cost. 2 or 3 holes to
about 20m depth are contempiated.

Emergency channel should be inspected and explored by some 6 shaliow auger holes
to determine erosion resistance.

4,143 Building materials

Although there appears to be a sufficient supply of both impervious and coarse
material for levee construction, best sources should be mapped, and the availability
of materials shouid be definitely ascertained.

415 Hydrology
4.!151 Hydrometric stations

The main metering station is now at Taipai bridge. Certain measurements have

b een taken at Kuantu.
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Three main iributaries have also heen gauged. On Takokan Creek fiow has heen
gauged at Shihmen since 1926. On Hsintien Creek, watey steges have been recorded at
Chuchih over 10 vears and discharge has been computed from weir overflow. On Chi-
hing, water stages have been recorded neay Wutu since 1907 and prior to 1940 discharges
were calculated from a formula.

There are definite advantages in measuring flow where all- river channels are
combined into one. However, river gauging at Taipel bridge is complicated because of
tidal effects and from bhank overflow in ihe Wentsechuang area. Therefore additional
hydrometric stations are recommended on the fributaries.

The following measurement svstem is visualized:

Tanshui River: discharge and stage recording at T aipei bridge to be continned;
stages at Kuantu and Tanshui to be recorded.

Takokan Creek: discharge to be metered at Shihmen and at Tachi; stages to be
recorded at Tachi and at the higher end of tidal reach at Hsinchuang village.

Hsintien Creek: stage and discharge to be recorded of Chuchib; overflow over the
regulating weir to be rated by measurements upstream of the weir; stage recordings
to continue at Hsint_Ien and at Chungchen bridge.

Chingmei Creek: stageinear the confluence with Hsintien Chi to be recorded and
some discharge measuremenis t¢ be made to rate the section,

Chilung River: stage readings to be continued at Wutu and discharge to be
measured at the improved station; water stage readings to be continued at Chungshan
bridge.

During one typhoon season stage should be recorded at every two Kkilometers on
both banks from some kilometers upstream of tidal reach to mouth. This will provide
data for an overall model of the area.

4152 Current measuwements

Current measurements are recommended during one year at Taipei bridge, Kuantu

and. the river mouth. The most important series is at the mouth, where reversing cur-

rents and salt water wedge influence bar formation.
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It is recommended that measurements in the tidal reach be carried out with equip-
ment that will provide data on both velocity and direction of currents.
4153 Meteorological observations

[t is recommended that additional meteorological stations be installed to obtain a
better coverage of the area.
4,154 Flood forecast network

It is recommended that one single agency be made responsible for flood fore-
casting, perhaps the Taiwan Meteorological Bureau. For this purpose some 4 to 6 me-
teorological stations should be connected by two-way radio to -the control agency.
4.16 River regime
4161 Suspended load

Suspended load measurements are recommended to be made concurrently with
discharge measureménts at the recommended gauging stations.
4162 Bed load

Bed material measurements, listed above under soxls studies will provide the main
basis for bed load computation. It would be desirable to check these estimates by
strategic bed load measurements.
4163 Scour and depositing

In addition to the changes as observed by periodic soundings listed under hydro—~
graphic work, it would be advantageous to measure depths at a narrow place such as
Kuantu or Taipei bridge and a wide area during a flood.
4.17 Ground water

Water levels should be recorded in existing wells and pits- Approximate flow lines

should be established.

42 BENEFIT STUDIES
Although the works planned in. this report are primarily for flood control they
can be directed with litile. extra cost in such a. manner that other benefits would

acerue and o that present Vvalues would.be preserved.
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4.21 Flood control benefits

_ Flood damage estimates planned by PWCB are recommended to be cpmpleted
These studies are listed in ref. 25 as \

1)} Inundated areas and losses

2) Cost of land

3) Labour and cost of materials

It should be noted that losses must be carefuly related to risks so that proper
anmual risk could be estimated. Loss of life should be carefullv considered since it
probably is the largest single item in extreme inundations. It is noted that in some
earlier studies Very low values have been placed en human. life.

4.22 Reclaimed and improved land

Reclajmed and improved land, such as through drainage should be included with
the benefit from land use change less cost of development.

4.23 Power

Power considerations will probably overshadow flood control factors if any of the
contemplated reservoirs is developed. Steep canyons also give a substantial head when
a large reservoir is created. The preponderance of the power aspect has taken them

ouf of the scope for this report. Moreover such developments do not appear to be

imminent.

4.24 Water supply and irrigation

Reservoirs might improve water supply. The main alternative.does not improve
industrial or domestic water supply, but ¢an be adapted to aid irrigation. This couid
he made by carrving flumes on top of dykes and by using the Wentsechuang floodway
as a water distributor. Such utilization would need control of flow in the floodway by
means of outiet works at Kuantu.

Another choice that will be based on irrigation consideration is the question re-
garding which of the Chilung River arms to develop as the main channel. If the eaptern
long channel i8 necessary for irr.igation, it should be maintained.

It is therefore recommended that the need for irrigation in the area be inves-
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tigated.
4.25 Navigation

Possible navigation benefits are intimately copnected with the overall commercial
and industrial development of the Taipei area and indeed of the whole island.

Inspection of the sitvation shows, that Kaohsiung has excellent harbour facitities
and inexpensive means for development of industrial land with deep-sea wharfage. It
is however on the other end of the island. The Keelung harboux, that serves Taipei
srea, has verv limited. development possibilities. It has no areas where industrv with
suiteble waterfront could be located.

Since no harbour near Taipei has development possibilities it i3 recommended
that savings in transportation be investigated. It is also recommended that the ad-
vantage of developing another heavy industrial afea besides Kaohsiung be investigated.
It seems that deep sea navigation must show tangible benefits for a larger area to be
developed, since ri‘-fer training for deep sea fairways seems to increase substantially

the total cost of works

4.3 . ANALYSES AND DESIGN STUDIES
4.31 Discharge

When the continuing studies of overbank flow are completed and included in the
statistical analysrs, it appears that statistical discharge analysis of total Tanshui River
fiow has been carried as far as can be'done with available measurements.

New records of the three tributaries individually will provide some information on
the Takokan Chi Hsintien Chi and Chilung Ho discharges upstream of their confluence.
These data should be analysed, as they become available.

As soon as readings_ are available from the improved meteorological network, say
a vear from now, meteorological flood estimates should be revised, and used again to
study possible very rare condjtions.

It is recommended that the effect of Shihmen dam on floods be investigated.

Froper operation of the Shihmen dam could limit the use of the einergency flood



way to-very rare occurrence.

4.32 Currents and stages

‘To determine the best layout and -proper h_eigﬁts for levees, it is IrecOmmended
_that water surf_éce computations be carried oat by using full dynamic formulae. This
is vital, since flood 1evéls tend to rise 'sudderilﬁ. Also, sich computations permit the _.
- inclusions of tidal and storm surge: effects. Both of these factors: are 1mp0rtant as
far upstream as the sensitive Ta1pe1 area. '
_ Stat1st1cs on Tanshui tidal readings and an analys:s of tide movement are re-
commended to obtam conditions in the estuary _ ' |
In addition to the mentioned. flood routing in the lower reat’:hes; floods. shduld algo
be routed down from Shihmen, since they w1ll be mod1f1ed on the way Dynamlc
'formulae are necessary, although stmplications are permissible here. .
433 River regime
4331 - Change in sediment load
Shihmen and other reservoirs will retain some ‘of the silt carried by the river and
*‘will change the sediment load for some distance downstream. It is récommendéd that
the influence of Shihmen project be estimaiéd.; S Y o
4332 Stable ¢hannéls
It is recommended that channehzatlon of the river be gulded by stable sectlons
'One of the first steps should be the calculation of stable depths for the newr wldths'
-and alighiment on the basis of - present areas and depths. |
" The effect of Shihmen dam should be ' considered. if neceSSarY and somé refine=.
_ments and poss:bly a model study Imght be advisable for the estuary, and for the-' |
blfurcanon area deveIOped by the new floodway.
- 4.333 - Meandering _ _ ' _
Meandenng of "the whole river and. specially :of the talweg downstream of Kuantu |
should be studied to deternune the necess1ty of spur dykes and thelr des1gn '
4.334 Scour ' . S ' o -

Present scour at bends, constructions and vertical walls. should be recorded to
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guide in fufure'd'esigns. Resistance of various protection types_should_be nofed.
4335 Depositing |
. ~ Tanshui River is probably slowly aggrading in general ThlS isa slow process and’
can probably be coped with at reasonable cost by dredging.

In some areas deviation from restricted stable channels rmght be profltable
_Extra_ capacity might be advisable. Blfurcatlon and coufl_uence areas should sometimes
be widened and navigation basins might be useful. The economy of such sections can.
only be determined after the best possible estimate . is made of dredging quantities
for the ‘maintenance of these sections. o

Upstream of the direct effect of the sea, say upstream of HSmchuang, river hed
variation from low water to htgh water stage appears to be as follows. In genera].
bends and.restricted areas deepen ‘during high water and crossovers and wide sections
silt. Falling to low stage the reverse happens, but usuzlly with 2 néw _t_alweg in the |
wide section, thus blocking navigation channels and reducing flood cartrying _'c.apaci_ty.
“The visunalized schemes try to lessen this phenomenon by kéeping rﬁcnfe or less con-
'_ stant width and mild bends. To prevent meandering of talweg, spur dykes might be
ﬁecéssay and should be studied. ) ' ' |

. Wi{h “outflow into oée'an co_nt-rolling levels, thé whole fiver from Hsinchuang

‘village to mouth is probably depositing at I_v:rw' water. This should be carefully esti-

- ,ma}_t_ed, since these deposits both obstruct flash floods and govern navigation depths.

_’I‘ébulated figufes for.the present. reasonably ﬁnif_ori'_n- reaches with similay cross
s‘ect_ion_.'Wil‘l ‘help in _estiméting- this obstructions. _Refinem_ents are possible a‘-s.- s00n as
-bed load data are available. - -

Considérat_iOn should be given' i:o the construction of a general model from the__mouih
| _tb the upper reaches of the tidal effect. This mode) could be used for the presently
: planned flood control works and would be maintained and used in future for the plan-
ning" and. design of further developments

.. 435 Laxou
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When the above mentioned data become available, the tentative plan presented here
shouild be revised More detailed plans will be devised and the performance of the

prospective work will be estimated.

4,36 Technical details

Design of typical details for the scheme can start as soon as surveys show what
kind of materials are available.

Typical designs are recommeded for:

Control works

Yevee

Revetment

Sea dyke

Spur dyke

4.37 QOperation program

The visualised multichannel scheme plus Shihmen reservoir need a careful plan of
operation, which should be worked out before final designs.

438 Basin management

Commercial and industrial developments, state of forests and other vegetation and
growth of population wilt continuously change design assumptions, which therefore must
be based on rmnanagement of water in the whole drainage area to give the greatest
henefit.

4.39 Staging

Staging is an important tactor in design since it is uniikely that all required funds
will be available in near future for the complete devlopment.

1t is hardly justifiable to increase risks for catastrophic floods. This would happeﬁ
for Taipei city if the western plains would be reclaimed by dykes around the area

before a floodway has been provided with an equal alleviating effect.

4.4 ECONMIC STUDIES

A scheme should be justifed on the basis of economic studies. Emotional factors,
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protection of human life and assurance of security can all be reached by much more

modest means, such as small refuge hills, special buildings and vigorous zoning.

4.41 Basis for studies

Beneiits should consist of all tangible henefits as listed akove in section 4.2.
These include human life, which often gives the gredtest gsingle reason for protection.

Costs should include everything including indirect charges in the planming and
management of the scheme. Interest charies shouldd he estimated at commercial rates
even the scheme is state financed. In the larter cave . reduction of charges is ch
tained the state taking certain risks on itself thus reducing its own resources and really
carryving the difference.

It appears that it is advisable to design ultimate protection works alternativelv for
floods with estimated anual risks of 0.2 percent and 0.5 percent. The optimum will

probabiy be between these two values.

4.42 Method ot caleulation

It is recommendeil that profits i.e. differences hetween benefits and costs be
used to determine which scheme should be chosen and to what extent it should be
developed. |

This marginal profit is more rational fhan cost benefit ratios, and actually easier

to apply for development in many stages;

b
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Chapter 5
CONCLUSIONS

Preliminary studies show that substantial works are probably justified to protect
Taipei plains against inundation.

It appears that this protection is more economically achieved by r¥iver training and
levees rather than Dby regulation by reserveirs. Thorough investigation of a scheme
embracing the {ollowing improvement is recommended:

Training of Tanshui Ho downstream of Hsin‘chuang_vi_]lage;

a flood channel aleng Wentsechuang; |

an emergency floodway parallel to Wentsechuang.

This scheme utilizes to some extent the Shihmen project, which reduces the use of
emergency floodway.

The develoﬁment could also provide better navigation, improved irrigation and
would reclaim land.

Certain hyvdrological, geoloical and topographical surveys are recommended to
provide better design data. Parallel to the investigation of this sccheme studies of
prospective reservoir sites will continue. Théir development however, is not likely in
the near future.

It is suggested that as far as possible the surveys would start soon and would be
carried out in this year. The UN team hopes to be of assistance in evaluating the

collected data.
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Appendix C
DETAIL OF ANALYSES
C 1 ANALYSIS OF DISCHARGE GAUGINGS

Peak discharges at Taipei bridge have been metered by float since 1911, when also
the gauge at Tataocheng was estabiished. From the period 1911 to 1929 only the re-
cords of the 5 highest floods are available. Records of lower floods are lost. Meas-
urements of this period are very approximate.

A few years prior to 1930 the wooden bridge of that time was washed away by
flood, and possibly the gauge was changed. A new bridge was built in 1933 to 1939 and
a new gauge was established. There appears to be a discrepancy between the readings
of the old and the new gauge at the same discharges. Peak discharges according to
float measurements and gauge readings for both periods ‘are plotted on figure page
C 2. On the basis of this figure, the elevations of the peried prior to 1930 have been
corrected by deducting 0.66 m to obtain elevations which can be compared to the
stages of the period after 1930.

The old gauge was erected at Tataocheng, about 1.55 km upstream of Taipi
bridge. By backwater computaticns, the difference of elevations between cld and new
gauges is estimated at 44 cm at a discharge of 13,500 m’fs. The gauge was at the out-
side of a bend while the new gauge is in the middie of the river. Bend effects are
estimated at about 15 cm. The total required correction of 52 cm checks well with the
correction found from the plot of data.

Overbank flow must be added to the shown discharges at Taipel bridge to obtain
total flow at Taipei. Overbank flow. has been related to stages at Taipei bridge by -
using the enclosed graph. This graph is based on the assumption of an average water
surface slope from Taipei bridge to Hsinchuang village. It is also presumed that 20 cm
will be lost in effective depth because of obstruction and frictional influence: A fiow .
coefficient of 1/3 is used, ie. discharge is assumed equal to a free passage of cne

third of the overflows widtli, at the reduced depth.
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Table C 1
OVERBANK FLOWS

Stage at Length of Area of QOverhank
Taipei over— over- flow
bridge topping topping
m m m? m¥fs
6.0 3,800 4,800 2,400
6.5 4,000 6,700 4,100
7.0 6,650 10,120 5,800
7.5 8,050 13,800 9,300

There was no overtopping in 1952 at Taipei bridge stage of 5.20 and overtopping
was over a wide area in 1932 at Taipei bridge stage of 5.82. From these considerations

zero overbank flow is estimated at Taipei bridge stage of 5.50,

It is to be noted that the above calculations are very approximate, and are

thought to be on the low side. Some estimate Is necessary, however, since high dis~
charges without the correction will be very much in error on the low side. The over-
bank flow estimates indicate also great change:if the present overflow area is closed
off by dikes.

Taipei bridge discharges, estimated overbank flow and estimated total discharges
have been tabulated in the table below. For a judgement on relationships between
rainfall and discharge, rainfall data have been added to the same table.

The probability graph Figure 1 of the report is based on this table. Because of
the uncertainties involved in the records for the period before 1930, frequency analyses

of discharges have been made both by including and by excluding this early period.



Table C 2
PEAK DISCHARGES AND MAX RAINFALL
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Mé.x

i
|
t
i
|
|
|
|

Concurrent |Maximum Maximum
basin | basin daily
average average | rainfall
storm storm at
rainfall raifall Taipet
| mm mm mm |
169.8
197.6
209.0
177.4
281.3
2324
199.2
82.6
94.5
72.6)
152.9]
79.8
113.9
147.2
no record 287.3
no record 525.2; 194.0
342.6i 156.4
2707 1899
190.5 1441
1{)0.91l 1125
282.1: 163.1
3221 165.2
no record 324.3 185.2
max(6} 700.5 221.1
228.7 101.3] .
1698 1558
232.0 123.7
max{g) 3047 232.0
' 3823 172.9
360.5 198.7
122.91- 138.8

Highest Max i Con-
Taipei Taipel current | discharge
Year bridge bridge over at
stage |discharge| bank Taipei
flow
m m’fs md/s mdfs
1397 no record
98 no record '
99 no record
1900 no record
1 no record
2 no record
3 no record
4 no record
5 no record
6 no record
7 no record
3 no record
9 0 no record
1910 no record
11{1)| 6.59(s) 11052 2100! 13200
12 6.42(9) 11287 3800 15200
13 ; < 116007}
14 | << 11600i7)
15 <2 1160047)
16 <2 11600.7)
17 < 11600{7}
18 < 11600{7)
19 | 6.66(3) 9765 2400 12200 |
1920 6.67(3) 11105 2400 13500
21 <2 11600{7}
22 < 11600{7)
23 < 116007)
24 6.76(3) 11332 2700 14000
25 < 11600y7)
26 < 11600{7|
27 <2 116007}
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Table C 2 PEAK DISCHARGES AND MAX RAINFALL (continued)

Highest Max Con- Max Concurrent -Maximum. Magimum
Taipei Taipei : current { discharge basin basin | daily
Yesr | Pridge | bridge . over at | average . average | rainfall
i stage |discharge! bank Taipei = storm storm | at -
flow {  rainfall rainfall : Taipei
m mi[s mfs m?s mm mm | mm
28 i < 116007 24183 |, 1126
29 | < 116007 3201 | 1291
1930 5.77 10200 1400 11600 max(g) , 3820 358.9
31 | 381 5320 - 5320 . max(s) | 1949 175.3
32 | 582 8710 1700 10400 |  maxs) 9540 | 3258
33 | 3.44 2767! - | 2170 | 1aax() 260.7 109.0
34 2,90 16825 - 1680 max{6} 2358 75.2
35(2)  4.00 3500, - | 3500 i 216.1 231.4 122.2
36 1.87 788 - ! 790 i 2100 (5 117.2 979
37 411 3750 - i 3750 | naxie} @« 2281 102.7
38 | 354 2640 2640 | 1510 . 157.4 81.3
3902F  4.20 4000! - 4000 max{s) 210.7 184.8
1940 5.30 8800 - 8800 max{6} 330.4 259.6
43 224 | 1210 - 1210 100 (5) © 1403 170.0
42 396 | 3450 - g 3450 max(s) i 2019 95.4
43 5.75 16200, 1400, 11600 ;°  max(s) ‘ 336.0 123.8
44 ' no record | 2824 123.8
45 | no record ‘no record 856
46 | no record | ‘no record 1366
47 | ' no record D130 162.8
48 6.24 10600, 3300i 13900 309.3 437.7 119.2
49 | < 1000(4) 2 100(5) [ 1249
1950 1.69 758 | 760 | <100 (5) < 100z 84,5
51 | 321 2880 ~ 2680 | <100 (5) ; 2529 79.4
52 . 176 780 - 780 | <100 (5) < 1005 | 1215
83 | 515 7200, - 7200 max{g) | 327.8 263.4
54 | 300 | 2300/ - 2360 | <100 () 1293 95.8
55 3.87 4010 - -4010. max(6) 256.4 136.9
56 4.72 6600 - 6600 max(6) 486.2 . 1659
57 2.52 244(); - 2440 max(s) 1702 . 95.4ad)
58 3.63 3620; - 3620 1771 2001 | 111,700
59 1 520 6790 - 6790. max|s) 272.1. 279.6w0)
1960 4.25 5880 - 5880 | ° max(e) - 3185 117.8¢0)
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Taipei bridge gauge was established in 191t

Taipei bridge was built between 1935 and 1939.

These elevations are at a gauge further upstream with uncertain datum; cor-
rection is required.

1049 max. discharge has not been recorded as being too low.

Not analysed as being too low, as appears below 100 mm.

Yearly peak discharge was caused by vearly highesst rainfall.

Peaks prior to 1930_Na_‘-§_':e hased on a record which also lists 1930 and 1932 peaks,
From this it is cméhlded that in years where no record was kept .the discharge
was definitely below 11600 and probably below 10400 md/s.

Elevation corrected by Shihmen Commission, Accepted as true from Ref. 16

Gauged by PWCB self-recorder.

Winter discharges were also investigated to see whether high stages could be reached

outside the tvphoon season and to determine the changes in river regime from typhoon

season to winter season.

As shown in the table below, winter discharges are very low. Judging by these

figures and winter cross sections, velocities are also low and sediment movement

moderate, except in tidal areas.

Table C 3
WINTER DISCHARGES

Highest winter flood Dec- Apr
Year Flow at Flow at Estimated Maxmuim Jevel
Date Shihmen Date Hsin- flow at at Taipei
o kueishan | Taipei bridge bridge

1926 3,22 1 | | 63 | B
1027 3,18 63.9 106

1928 3,16 63.9 106

1929 2,8 219 | 36

1930 1,29 72.2 120

1931 4318 | 3889 - 646
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Table C 3 WINTER DISCHARGES (continued)

Highest winter filcod Dec - Apr
| e B g | | MR
- ! ; kueishan : Taipei dridge bridge
_ mfs booms ! m¥fs -
1932 4,14 158.3 263
1933 | 12, 3 51.4 85
1934 ‘ 3,31 101.7 169
1935 @ 4,13 104.7 174
1936 296 536.1 ‘*‘; 890 1.72
1937 3,12 125.2 208
1988 | 2,14 1:10.8 184
1939 | 427 67.5 112
1940 3,17 105.1 175
1941 4,26 476.4 | 791
1942 12,11 834 | 147
1943 4, 4 103.3 172
1944 | 4,5 | 1620 269
1945 & 2,18 106.2 176
1945 . 3,25 25.1 42
1947 4,6 117.6 t 195
1948 4,26 1 263.0 440
1946 | 2,12 59.0 12, 9 144.0 280
1950 2,10 112.3 12, 1 68.0
1951 § 411 194.8 12, 4 46.7 319
1952 | 4,9 97.6 172
1953 | 4,18 187.9 2,16 960.0 341
1954 | 418 915 1 12,8 | 1089 228
1955 | 12,31 42.4 12,31 124.4 268
1956 | 4,30 59.7 4,30 706 194
1957+ | 3,95 97.5 12,25 169.0 382
1958% | 2,7 76.2 2,18 85.3 235
1959% | 4,27 308.0 4,27 298.6 874 1.84
1060% | 4,29 48.6 12,30 1219 | 237 |

* Complete annual hydrographs at Shihmen for these

vears are enclosed as Fig. 2 in the report.
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¢ 2 HYDROLOGICAL FLOOD ANALYSES

Table C 2 shows rainfall data listed together with flocd data for a particular
year. Maximum basip average storm rainfall is statistically the most significant. Con-
current basin average rainfail is included to obtain correlation to discharge.

Discharce and rainfall data have heen plotted on figure C 10 to clarify the rela~
tionship between peak discharges at Taipei and storm rainfall.

Correlation of rainfall and discharge has been made by using unit hydrographs. Unit
hydrographs derived from minor floods will give too low peaks when applied to major
floods and when, in addition, too low rainfall values are used, it adds to the deficit
in peak values. The following calculation will show the errors are introduced.

Following notations are ntroduced:

g = gauge rainfall rate

g = actual rainfall rate

i = infiltration rate

q = discharge dyy =peak g, =average over the storm period

b = base flow

Unitgraph is compoesed on the basis of recorded discharges and rainfall by using
the following formulael

= ag, —{@p,.—b, )

During the design rainfall {ollowing relationship is assumed to bhe valid:

Ya—Pa_, ¥l
qpr_br 48—

Infiltration rates may be assumed constant and can then be expressed always

direct as a function of recorded data, i = agr—(qmr—b) which gives

e gD
qpr"b T Unr™ b

This formula has been used to make the necessary adjustments in the hydrolo-

gical flood estimate presented on figure 1.
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The factors « and # cannot be reduced to unity. e could be estimated as constant
although it depends on wind intensities and this could be higher during severe storms.
B depends on the difference in the rate of runoff. Higher runoff values could be ex-
pected to be more rapid, Higher floods would congequently have sharper peaks.

C 4 YUANSHANTSE DIVERSION
Yuanshantse diversion tunnel would direct flood waters from upper z’eaches of

the Chilung river into the sea near Keelung.

C41 Outline of the diversion tunnel

a. Length 1.8 km
b. Diameter 10 m

¢. Entrance head 54 m

a. Slope | 1:100

e. Design discharge 660 m*/s
f. Lining Concrete

C42 Effect on fleed discharge
The flood discharge at various stations along the Chilung River with and without
the diversion tunnel are computed from the rainfall intensities within the time of

concentration. The results are tabulated.

Design discharge
Location Without diver—[ v o

sion With diversion
Jueifang . 640 m?/s 0 mifs
Patu 910 370
Wutu 1,3%0 955
Sungsan 1,750 1,360
Chungshan bridge, Taipei 1,950 1,570
Kuantu 2,230 : 1,862




Appendix D
DETAIL OF RECOMMENDATIONS
D 1 GAUGING STATIONS ON TAKOKAN CHI

Present discharge measurement station at Shihmen will be moved to the upstream
end of the reservoir. Shihmen Development Commission is planning full discharge
and sediment measurements at the new location.

Ancther gauging station is recommended to be established on Takokan Chi below
Shihmen. Shihmen Commission has considered the site of. Japanese recording gauge
_ pear Yuanshan as a suitable site. The site at Yaanshan is excellent for low and
medium water gaugings, but has serious disadvantages at high flows. Measurements
by boat become difficult and dangerous at high velocities and a cableway is required,
which will not, however, solve the problems. At extreme floods considerable overbank
flow will occur at the site and another branch will be opened. These complications
make high discharge measurements at this site uncerfain.

It is therefore recommended that the station at Yuanshan be abandoned and. that
stage be recorded and discharge measured at the concrete bridge at Tachi. The sec~
tion there is not ideal, but with care, sufficient accuracy in measurements should be
attainable.

The stream is divided in two branches at low water. A recording gauge should be
established at one of the branches and a staff gauge at the other
D 2 GAUGING STATIONS ON HSINTIEN CHI

Taiwan Power Company has for 10 years observed stages and computed discharges
from overflow at the diversion weir at Chuchih Accordi_ng to PWCB experience these
computations tended to give erratic results. Such errors are easy to occur singe the
weir is not straight and has numerous notches at randomn locations where flash boards
may or ﬁlay not be inserted. |

. A foot supension bridge is located upstream from the weir and just downstream of
- the confluence of Peishih Chi and Nanshih Chi. During low flows Nanshih Chi has little

or no flow and flow approaches the bridge straight, since the bridge is a right angles
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to Peishih Chi. At high flows Nanshih Chi (331.7km" is reported to become more
important than Peishih Chi (3108km?) and would force a large portion of the flow
under the bridge at an angle. There might even be a large eddy hecause of a roclk
projection on the left baunk downstream of the bridge. The section under the SUSPEen-—
sion bridge appeared to be quite stable.

A concrete highway hridae is located just upstream of the diversion weir. The
section under the concrete highway bridge is not stable having at present a har under
the right side. Trregulavly placed wire sausages which cover the bridge area moake it
difficult to obtain an accurate cross section. The many concrete piers might disturb
flow patterns.

It is recommended that a staff gauge be set up immediately hetween the supen—-
sion bridge, and the concrete highway bridge. As soon as funds become available, it
should be replaced by 2 recording gauge. on the left bank of Hsintien Chi at the rock
outcrop about midway between the two bridges.

it appears most advantageous to measure low discharges and take sediment samn—
ples at the suspension bridge. This section is more stable and regular flow condiitions
exist when the flow comes mainty from Peishih Chi.

It appears that high discharges should be measured at the highway bridge. This
bridge would have better hydraulic conditions during high flows and would be safer.
Since the dam would control the water surface elevations at all discharges, the change
in metering section showld have no effect.

D 3 GAUGING STATIONS ON CHILUNG HO o

According 1o old reports a gauge was established in 1907 near Wutu at rail-
way tunnels. Stages were observed at this gauge and possibly at a gauge further
upstream from 1907 to 1940 and. in 1943 and 1949. Discharges were computed from a
formula. The gauge is on the outside of a very sharp bend and has no facilities for
discharges measurements at high flows.

In 1935 a foot suspersion bridge was built at Wutu upstream of the Japanese

gauge. This bridge location is & more suitable site Tor a gauging station than the
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old station site. The river there is reasonably regular and straight and rock outcrops
across the river downstream of the bridge should serve as control

It is recommended that a staff gauge be placed on the right side of the river at
the suspensien bridge. Later this would be replacad by a recording gauge. It would
be of interest to gauge during one season also the cross slope at the bridge by gaugeq
on both sides to see if the 90° bend some half kilometer upstream would affect the
water surface elevations. Low flows should be metered from boat and high flows from

the bridge as long as possible. Very high discharges mav bhave to be measured by

float.
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Annex 7, Memorandum 02
NOTES ON FLOODS IN THE TAIPEI BASIN
CAUSED BY THE TYPHOON PAMELA

On the morning of the 12th September 1961 the typhoon Pamela arrived in Taipei.
The typhoon had strong winds and heavy rainfall. While the winds had their maximum
turther south, intense rain fell on Tanshui Ho watershed. The Hsintien Chi and Ta-
kokan Chi had very high éischarges and ceused severe inundations. Flocding along the
lower Hsintien Chi was exceptionally serious.

On the day of the typhoon Mr. Y. S. Ou of PWCE and the ficod control engineer
inspected Tanghui Ho and Chilung Ho at Taipei and Hsingden Chi at Yungho village
and downstream. 1t was noted that the main defense lines at Taipei held the wateis
safely. Flood plains were all filled, however, and all housing there was completely
destroyed. Alse villages bordering the Isintien Chi were flooded. Protective measures
there are necessary but flood plains must he left as such to provide sufficient ca-
pacity to the river channels.

On the 13th September Messrs H. L. Wang and C. J Cheng of PWCR, and the
flood control engineer inspected the west bank of Tanshui between Shuilin and Taipei
bridge.

The banks were overtopped almost continuously from Shuilin to Chunghsing bridge.
The following observations were made at the various points shown on the enclosed
map:

Area 1. Upstream of the railway bridge the river had overtopped the left bank.
Large areas of land behind protecting embankments were flooded.

Area 2. Canal embankment and road had been overtopped by 30 to 40 cm. Land on
the river side of the canal was covered with a mud deposit of about 1.2 m. About
5 cm of mud was deposited behind the canal.

Area 3. In this area the river flow over the embankments was deepest reaching

about 1.5 m.

Area 4, The river did not overtop levees at Hsinchuang village.

i
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Area 5. Mud deposits indicated continuing flow . of overbank water toward the
Wentsechuang.

Area 6. This area showed very small amounts of overbank flow.

Area 7. Local inhabitants reported only .a smail depth of overtopping. Erosion
from drainage was, however, clearly visible.

Area 8. Overbank fiow had washed é.way pipeline foundations. Judging by scour
effects, water velocities must have heen high during some phases of the typhoon.

During the inspection trip many problems were discusged with the irrigation
association at Hsinchuang. Some- interesting information was obtained which is also
pertinent for the general planning of the Tanshui Ho regulation:

A large fiood was reportéd to have occurred around 1930. This flood breached
the embankment at Hsinchuang village and caused a deep flow across the Wentse-
chuang plain.

Even in other years the irrigation association area had been flooded and villagers
took precautions against overtopping. These observation confirm the overbank flow
which in the interim report was estimated on the basis of topographic data. Overbank

discharges probably have been higher than the estimate in the report.
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Annex 7, Memorandum 03
NOTES ON THE 5TH CONFERENCE
ON TANSHUI HO REGULATION

On Tﬁesday 26 September the project manager and the fiood control engineer

attended the 5th Contference of the Technical Supervising Commission on Tanshui Ho

Regulation.
The meeting agreed to use UN3F {lood cstimates as a basis for defining desig€n

floods. It was a€reed that further work would be donc on Hsintien Chi and Chilung

Ho flood studies to refine the earliest estimates.

Various floodway schemes were discussed. It was a8rerd to study the Wants&-

chuang floodway scheme as the main alternative. The ajternative solution by an en-
jargement ot the present channel by dredging would entail expensive maintenance.
Recurrent dredging would be necessary. On Professor S. T. Hsu’s recommendation it
was agreed that flow distribution between the various channels be modified. About
12000 m®/s should be passed through the present channel.

Mz. Peihu Tung, Chief of the Public Works Service Section of the Provincial
Department of Reconstruction pressed for data which would permit an immediate
start of planning of new cities at the confluence of Takekan Chi and Hsintien Chi.

Dir. H J. Teng of PWCB objected to the immediate ﬁresantation of design data,

since the PWCB had not had time or money for sufficient surveys and design work

He suggested that design data would be available by Jane 1962.

Representatives of the Provincial Government and the PWCB. both hoped that
more funds would be available in the next fiscal vgars for an expedited program of
investigation. The meeting agreed that the schedule and the budget prépared by the
UNSF flood control engineer wouid form an acceptable basis for a future program.

Submission to the agencies of Zovernment was to be prepared by Messrs Liw, Wang
and Kivisiid.

The foliowing further remarks seem to be applicable to the decisions reached at
the meeting:
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Subsequent flow distribution studies indicated that the varions channels could

have following capacities:

Annual Total River Flood- Qverflow
probability discharge channel way arca
m?fs m¥fs mé/s mi/s

Hignh floods of 675
frequency 14000 10000 4000 -
RBankful flow at 273 |
frequency 16300 12000 4800 -
Extreme discharge
0.52; frequency 21600 12000 4800 4200

The rap'd survey and design program was discussed on 27 September 1961 avith
Mr. H. L. Wang. [t was agreed that money alone is insufficient to solve all probiems.
More gsenior engineers should participate in the analyses and design, especially since
Mzr. Wang has many other duties and cannot closely supervise design work. In January
1962 a new design chief was appointed and it is now understood that the staff will
pe huilt up to adequate strength.

On 9 November 1962 afreement was reached with Mr. Wang on required water
level, discharfe and sediment measurement systems for the Tanshui basin. On lo
November 1962 the cross sectioning system, surveys and narine charting for the lower
Tanshui area was worked out. The new schedules are later than the schedules pre-
sented at the meeting, which presumed that comprehensive hydrologic and hydrautic
data would he collected during the typhoon season of autumn 1961.

The budget discussed at the conference is attached to this memorandum.
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TY1962-1963 Budget for the Investigation

and planning of Tan-shui River Flood Control - - Unit: NT$
Ttem FY1962. FY1963

1 SITE

1. Topography

1.1 Map revision of the drainage area 50,000 200,000

1.2 Map revision of Taipei plain 120,000 170,000 200,000 400,000
2, Land Use

2.1 Add on maps river shore condition 40,000

2.2 AdAd on maps Taipei plain 100,000 140,000

3. Hydrography 300,000 600,000
4, Geology

4.1 River bed . 50,000 50,000

4.2 Subsoil 150,000 100,000

43 Building materials 10,000 210,000 200000 170,000
5. Hydrologv | _

51 Hydrometric station 300,000 500,000

5.2 Oc.z..mbﬂ measurement 250,000 50,000

53 Meteorological observation 80,000 30,600

5.4 Floed forecast network 50,000 680,000 500,000 1,080,000
6. . River Regime _ .

6.1 Suspended load : 150,000 150,000

{to be continued)
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FY1962-1963 Budget for the Investigation

{continued) and Pranning of Tan-shui River Flood Control Unit: NT$
Item FY1962 FY1963
-wh} — mnosw.l e rmoooo e e mmboﬁl_i_ e m e _
3.6 Depositing 30,000 150,000 - 30,000 180,000
4, Model 50,000 1,000,000
5.  Layout 250,000 1,000,000
6. Fechnical Details 100,000 20,000
7. Operation m.womﬁmﬁ 50,000 50,000
8. mm.mH Management 150,000 100,000
9. Staging 50,000 880,000 30,000 2,440,000
4 ECONOMIC STUDIES 100,000 100,000
5  CONTINGENCY _ 160,000 460,000
TOTAL .m_mooboc 6,200,000
Budget for total design wodk 1962 3,000,000
Budget for total design work 1963 3,000,000
Budget for total design work 1964 3,000,000
Remaining 5 vears 500,000
500,000
500,000
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Annex 7, Memorandum 04
ADDENDA TO INTERIM REPORT

In January 1962 the status on Tanshui Ho regulation planning is summarized
below. .
1. INDEX RAINFALL

The length of the statistical period for discharges cannot he extended by using
meteorological flood estimétes based on ischyvetal maps and basin average storm rain-
fall. It has been agreed that an attempt will be made to correlate discharges to
1ainfall at only a few stations with a long period of observations. Longest period
would be obfained if a satisfactory correlation could be established between Tanshul
He floods and rain gaugings at Taipei City. .

Lack of manpower has delayed this study.

z. CHINGMEI CHI RECONNAISSANCE

The 2nd planning team of PWCB investigated prospective flood control reservoir
sites in t-he watershed of the Chingmei Chi. The report is available in PWCB offices.
The new findings do not chenge any of the conclusions of the interim report. '
3. SHIHMEN DIVERSION RECONNAISSANCE

No reconnazissance has heen carried out yet. This study will be approximate only
and is not expected fo atfect the conclusions which were drawn earlier.
4 YUANSHANTSE DIVERSION RECONNAISSANCE |

The 2nd planning team of PWCB investigated the feasibiiity of this diversion,
which is briefly described in the interim report. The report in PWCB files shows
that the Yuanshantse diversion scheme is not advantageous.
5. SOIL INVESTIGATION

No progress can be reported in seil investigation work since the interim report
was issued.
6. HYDROMETRIC DATA

The gauges recommended in the report were not instglled early enough to obtain

readings during the typhoon season of 1961 PWCB and the flood control engineer
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have noﬁr worked out the messurement system more in detail but along the éame
lines as presented in the report. An addendum to the interim report on hydrometric
data must be postponed until a low and a high water season have been gauged.

It is expected that the _first discharge and stage readings will be made during the
summer of 1962 beiore the typhoon season. Typical stages in the Taipei basin and
estuary will be processed for low flow, high- flow and extreme flow, each measured
through the whole tidal cycle.

Because of missing hydrometric surveys and because of thé urgency to obtain
design data, existing records are being analysed to estimate approximate discharge
duration curves. The main basis of these studies are the measurements at the Shih-
men damsite, Also records on currents in the estuary will be reexamined.

7. MAPPING

Topographic surveys and plottings are in progress for the Hsintien, Takekan and
Wentsechuang areas. Maps with all necessary information are expected to be ready
in 1962, | |
8. -DESIGN DISCHARGES FOR TAKOKAN CHI, HSINTIEN CHI AND CHILUNG HO

An approximate estimate of design discharges in Tanshui Ho tributaries was
presented in the interim report. It was expected that measurements over at least a
year would be available for .a basis of design figureg. At present it cannot be hoped
that sufficient gaugings would be available prior to design work. Existing information
was reviewed therefore and earlier estimates were reexamined. These more detailed

studies indicated scme modifications of the estimates of floods in tributaries,

8.1 Basic formula

The flood formula is used which has been verified for Taiwan by Japanese engi-

neers.
Q =cRA?
where ¢ = a coefficient depending on zrea characteristics:
R = storm rainfall

A = drainage area



T
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This formula can be transformed to express the 'rela-tibne-.-ﬁetwéeﬁ: tl‘ie__ main

" stream and a tributary

@ ___(f:t_ oo
Qn - _Rm Anm Sm

‘The transformed version, Taipei bridge discharges and storm rainfall records are

_used in the estimates given below:

82 D1scharge at Taipei hr1dee

11920 was the year with the hnghest stom@ ramfall (of 3 days duratlon) on 1ecord-

for the whole catchment area above TaII}EI bmdge Th1s year is used as reference-

" in many chscharge compansons below

Th 1920 at Taipei bridge . |
Ay =210 kmf R, =7005 mm Q,, =13500 m%s’

For the protectlon of towns and wllages and for regulatmn works the de31gn

_ dlecharge 18 chosen correSpOndmg to

p=0595 R, =720mm  Q=21000 mbfs
For the protectwn of agncultural areas with low denmty of populatlon and few

or no remdences in. dlrect danger, a Iow desugn discharge is used

P-'-——i% | R =640 mm Q,, =18600 mfs

83 Demgn chscharges of Takokan Chi at the ccmfluence mth Hsmﬂen Ch1

Storm rainfall correSpondmg to the reference dlecharge (mammum of 1920) s

estlmated from averages Wl‘llCh have been est:mated earher for varloue smaller _

bablllS

Talpel brldge m 1920 L -A-m#_?llﬂ km*." - o R-m= 700mm
Shifwmen dam in'1920 A, =79k R =108mm
Chuchlh in 1920 ) ,' T "At e= 641 km2 " | Rt -"= 608 min

From these data the ramfal] m the Tanehlu Ho catchment area below the Shlh-

' men dam and’ belﬂw Chuchrh is estlmated at Rt = 442 mm.
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_..The- Basi_n average of the Takokan Chi watershed 'at the contluence with Hsinﬁien'.

Chi in the ‘year 1920 is .estimated to have reached the_fdll()wing- maxirhum va]ue _

Takokan Chi confluence in 1920 _ At 1163 ’::m2 o Rt 825 mm

- The - ramfall d1str1but10n during the highest storm ramfall of 1920 is used to

estimate the mammum discharges in ’I‘akokan Chi smce thlS storm caused a “heavy

rood in the Takekan Chi watershed This relation pertmts the followmg eomputatmns

' 825 . /1163y 23

700 X x 0.85 = 14200 m%s

Il.

p =185 '-"Qt' — 186005; 0675 12600 ms

' 84 I)e31gn d1scharges of Hsmtlen Ch1 at the conﬂuence w1th Takokan Chi

- Storm rainfall correspondmg to the reference dlscharge(mammum storm of 10‘70). '

is est1mated at

Chuchih 1920~ A, =641 km?  R; —608 mm

| Conﬂa'ence._ 19’20 | S | A, =910 km? - Rt "='5'53 'mm"
Por extreme discharges in Hsintien Ch1 the dxstnbutmn of 1920 is not adequate,
since the 1920 storm wae not as mtense 1n the Hs1nt1en Chl watershed as in the
Takokan Chi watershed Ramfall frequency stuches by the Shmmen Comlmssmn show
that- hlgher ramfall should be used as reference to correspond to the same frequency*
-of 00currence Accordlng to these e‘tud:es rare storm ramfall in the Hsm’uen Chi

B watershed should be hlgher than the average in the whole [‘anShul Ho waterehed

j .Recent analyses 1nd1wte that these estlmates are somewhat too high for the Hsmnen o

- Ch_l. It is assumed -below _tha_t t_he average peak storrl__l -ra_mfall _1nten31t1es in both

" areas are the same. = -

PoosE C g - 2100 (2110) % 095 = 11300 méjs
P=1% '~ Q —18600x 054 10000 mfs

85 De31gn d1scharges of Chilung Ho at the mflow 1o Tanshm Ho

Sterm rainfall above Wutu on Chilung Ho watershed in 1926 ;s eetunated to have s

the same prp'bab}hty_ of occurrence: as 1920 “in the rema;mug:-basm.-;-To~-e'st1mte.,.the

.

[
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reference discharge for the Chilung o ~watershed .at confluence, the 1926 figure is
combined with 1920 storm figure on Taipei basin “which is applied for  the lower
area. | |

Wutu in 1926 . A, — 207 km® ‘R, -= 627 mm

Confluence R s _"A 491 km2_ | R, = 520 mm

¢ -
Examlmng the frequency studles by the Sh1hmen Commxsswn it is concluded that
rare ralnfall could be higher in the Chilung Ho basm The 05 rainfall is estlmated-
at 587 mm. T.he relatmnshlp at 165 is assumed to be the same as in the. combmed
record 1910- 1926 wlnch gwes a 1% rainfall of 480 mm. '
By using the ‘above d1scussed de31gn ramfall flgures the followmg deszgn dlS—

charges. are estimated.

587 491 23 - o
om0 4oy 23 o
P = 1.09% _ _Qt = 18600 -non IT',[O) :x 0.75 = 4000 msls.__.

86 Design dxscharges of Tanshm Ho at mouth

Ramfall relations at vanous frequenmes are taken f rom stuches by the an planmng
team of. the PWCB. ‘An applicatien.of these analyses gives the f.oll_owmg__results_
A = 2679 km* | |

P~ 05% R = 670 mm  Q = 23000 m¥s-
_P= 1% R =610 mm Q= 20700 m'/s
8.7 Summary | | . _ )

. Drainage Rain  Flow Rain -qu'v& B

area
o | km*  mm mYs  mm o mds
. TakokKan Chi at confluence - 1163 . 848 ,1420:0 ‘?52-__ "126(_}0 '
Hsintien Chi at conf_lue'n;:e - j . 910" ._?20 11‘%{)0 . .;6»‘_40_. ’ 10000 o

. ..Chilung Ho. at confluence . = ___491._ 587, 4900 520 4000



' Tanshm Ho at Taipei bndge 2110 72_0" 2_1.060 ._‘6-4'(}_- 18600 - )

Taqshua-Ho at mo_uth neg_lectmg tides 2679 o 670 - 23000 | 610 i 20700

9, HYDRAULIC COMPUTATIONS

At several meetings with the engineers. of the 12th construction office and of

- the 2nd planning team of 'the PWCB it was dec’id.ed to combine the calculations f__ér '

" 'sfabl_e-'c_.hannels..and for water surface elevations. At first the river will ‘be studied in
. rather coarse division with reaches of several Kkm in le_'ngfhl ‘where conditions will
_be assumed uniform. Water surfacé graﬁients_ will be _coﬁlpuie'd_iater more in datail.
Th‘é follow’ir!ig steps will be carried Oﬁt

91, As a first apprommatmn the channel s:zes are taken from the 1ntenm report as

-'amended in memorandum 03.

- 9.2 Takokan Chi flow d_uratien curve at sShibmen and avail'qble' curreni_ measurements

_at Kuantu and at Téipei bridge will. be used to compile an .approximate : 'discharge

_-“:duratlon curve (mcludlng tides) for the rwer at mouth, at Khantu and at Taipei bnclg‘e

- Interpolation -will gwe data for: mteﬂnedlate points. =

B .9 3 Present sedlment load will. be estlmated accordmg to 2 formula whlch 13 based on .

. the mochfled Emstem procedure but uses hydrographlc data as” parameters.

-9.4 .Fnture dep'l:hs are determined from the oondmon that “future annual S_ediﬁ'l_e'i;t

‘flow should equal past av&rage Water surface elevatlons aré proiriﬂéd' by step 5-

.-.'camed out for the next reach downstream. _
9.5--Bac_kwater computations with the new section w:ll ine-— ﬁrat‘er' surface 'élé'vations
a:t'\'rari;ms" low fldwé. normal floods \and higher floods.
96 Seasonal sectxon changes will be estimated,

At present 1t is too early to 1ssue .an " addendum on the results of the aoove
'calculat:ons
10. SEDIMENT SURVEYS

No addltlonal sediment measurements have been made
| ,11 DESIGN AND COST ESTIMATES

A very apprcmmate cost eshmate gave a total of between 2000 and 3000 mﬂhon
;_ )

P
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NT$ for the scheme recommended in the interim report.
12. HYDRAULIC MODEL

WRPC laboratory has been considered as the institution to carry out necessary
model tests. Since this laboratory is in the formative stage it has not been possible
to defermine the feasibilitv of an overall hydraulic model for the lower Tanshui

basin.
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