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ABSTRACT

Slope land control has become an even more challenging work in recent years due
to slope land over development and rainfall with long duration and intensity, which
is enhanced by climate change. In engineering aspect, detention and settling pond
has always been considered as an efficient method to reduce slope land disasters, but
nowadays, as the new concept of hydrology statistics being introduced, the
traditional design of detention and settling pond, the volume and discharge hatch of
return period, discharge ratio and sediment control, which are ruled to take Technical
Regulations for Soil and Water Conservations as reference, can only supply a few
detention capacity when facing current circumstances. Therefore, to increase
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detention capacity during ordinary rainfall event in rainfall-capture-difficult slope
land, has become one of the crucial issue in water source efficient utility. In order to
compare the change of potential maximum retention between difference
development situations, the soil and two period landuse maps (in 1995 and 2009)
were used to evaluate the SCS curve number and potential maximum retention in
Taichung Metropolitan Park and Central Taiwan Science Park in Dadu terrace. The
results show that the maximum potential detention calculated according to data in
2009, after park construction is introduced into Taichung Metropolitan Park, is
greater than the calculation which is done according to data in 1995, before all farm
lands being converted to park constructions. The ground surfaces of Central Taiwan
Science Park are almost impervious pavement, which are constructed along with the
development of Taichung Science Park in 2003, therefore the potential maximum
retention in 2009 is lower than in 1995. In addition, according to comparison of
potential maximum retention between original and present situation, the results
show the volume of detention pond was enough to storage flood. Besides, the
detention pond volume of Central Taiwan Science Park is considered as a relatively
large one, applying an adjustable discharge hatch is advised to increase the dead
storage level and infiltration for soil water content storage, water resource reuse, and
recreation.

(Keywords : Dadu terrace, Detention pond, SCS curve number)
7RG ¥ AR L PE Rl S B K T AR B i
rammigss WP FEILEKOE | s
LT i 308 o B o o e 8 7 Y - 49 S DK S 7 B A (BRRSF » 2012) -
TR ARMERG N - B T b 2 R AR i FREHH (2013) Fyfifg k-2 K RERE » DA
FEZ 7% RLULFEEHREEINREHLR HBOEEKEBEE » L E R,
B HEHER st B - I ZBIERR WS A B CE I EEMH Y
Ze I MRS - AEPRE MK ERSE & BAFERLEES 0 (SCS) 2 Hh4rE
EHERCTN I - WA REER T TR R CN) I RIS EKFE 2 RARIBE » &K
GBI A BRI S E o I Z BRI BRSSO H 2 KRR E R
AR S B A H B EARRA M - % - & CN {HEI B &8 /KIE H i ATy
S B Hi R B S B e Y & TR T hzERE > MAEEEREERBEE ZMK
SUPH 2O IRk 0 2002 TR

W
oo

AV ER ARG E AR5 & DR - AE R & AT AR & T MR [ Rl Y L S - A
IR R R R T g B ok (55 T e > 2012) ¢S IR S I B R B BB (R 52 AT > 2008)

EPHUKHSEEN R LB AR - A SRS A AYs B e i 2 &
RIS T RO B HEL (G - 2014) > 7KH]

1818



BTRE AR LS - 2001 5 HAA7E > 2006 ;

I F55E - 2008) - i HATZ A (A

K IR AR e 2 B AR R
BHS  ASCRFFIA CN (B & & RE
& o EEBHMIrRYRRE & st Hy i TR R
E(ETEERG T I RaTEH g EH
Z At B A A

T3

ATFERE /K £ rFF R 2005 4+ 35855
B - 4 o0y 2009 Kz 1995 AF - Hth A HITE
1 - EEATEIRR GG e 2 SCS HigR{EEL 1
A Z BT - HHES/KEARY CN (B
STERKNEKE + RS RFIA R %
TEM > FIHHE CN {EETRERFISE Z BN E
KE > EEEARFEEARFSEE 2 & KE
TKEZ b B D ER oy B RS i sth €05 -
SHEHE N2 IR BB A O A B R
o REA FREZ R -

BRRE
¢f
|:i]

‘lf
LAl Er ey
/ L / / Bt

[ —
]
[~
BAEKE
ZEES)

BHhEENE BA RS
R E LR e

Bl SR E
Fig. 1 Study flowchart

1819

SRR~ ML
ENC RS sl

P

L FRRE
OELEEIN

EL ek NSNS LA PN N = AR
f% 88 A HH - B EAY AR L Gt dbEE
RHEEERE  EMEAEILE  IRETR
HPGHRI > DPRAY S EL Z AHRE - PH I PARE
Ry R BT AP IR oy e - R ILEERET 20 2
B RERHI4y 7 A8 fFILICR A
PHZAERTTIA - Hps R 2 o i B i 2= P RAHY
or5t o MR TERRMEE N R E T
B ~ el BB = R i Al = i
W ERE LG R s 48 Ry o FRAR (B R
2013) -

[Jevrweonn
I e e
R

2 B HE AR E R (i
Fig. 2 Aerial photo and detention pond in
Taichung Metropolitan Park

() EBRE TR EE

hEORLEE TR B s R TAZ IR RREY
g e i B B35 I A e b A
iy~ KBRS - FUS/KEE B - B
BV SRR TRETRE > IaE
FEARKERESEFE - RREFHEREE



TK TR FF 25 48 (3): 1817-1830 (2016)

Journal of Soil and Water Conservation, 48 (3): 1817-1830(2016)

Z IR BRI R EE S R R TR E
om0 AE AT BN R E TR A (R
S R o MR S R ST
% o pERIETEEEEESTEE - 5
HEE - RREE - ZHEE K EN S
LW EEIET TR - 4453 EITELY 1708 2
H - AR EEA )/ EEKE - BEH/ (EF
A > AL RDRSRE LAY 41 I AR -
A AERE TR e TEEREREG T
5y 2K AR RETEE T BEEE » DAL ED
oy Rt g o BFEA ALER AR - OKL0R
FERilsian ) oo tss Hte 2 s HARE 50
FLLEZ K PRIBZEEERR 200 fFH
HIHARE - HEHET R L. 5 A EIRHIECL P 3
Fe 6 Ky L) » BENIAAATRAE R
B P K R4 E T - EhAaE KT - e
BT EE S Sy AT 1% & E o R E E AR
EKE > FEREBIHE RS =B
FHEEHEAECTE ~ SRS ~ e R R
KB » AR EHhEH/NE RO A £ H B9
A COBFRETR RS 0 IR E
BN T 7K e SRR R A RE T2
ERERGETBN A% - A TR R B AR
TIRAVEIRI S - R EERI T hEE E
B 45 DL GPRS 47 Eln £478 H{HER}
B R R RE KA 8B > DARE R
S 27 4 (Fp R ER T 24l - 2008) -

1820

3 SRR TSR E A E R

fir

Fig. 2 Aerial photo and detention pond in
Central Taichung Science Park

2. brgettt

AMOH =B+ 2R E F L (Sl
Conservation Service, SCS)FTg it 77755k 48
%l CN {EZEfAmE - 777 L] A 119
B ERH(SCS, 1972; 1973) - /K Or/af2 iy
Bk e - 8 - RIERE - A -
4555 > Horf SCS #Y CN {E A Al 7R 2 1- 132
I R T EROK SRR o B R4 Y 3t
FIFHE R R TR 385 > S8 NURH -
FESERER ~ ARMREER] ~ ZCABERT ~ ZKHIRERT
HEER(EH] ~ ASREER - B EEA ~ BREEE A
DR Hophfsf S UM - RIS FIH E
3% 103 HizkiEi SCS Y CN {H -



RAER ~ MREUA

Ry ARt < SR

NGRS

x® 1 MR
Table 1 Study material

e HRF e ZEfE AT I A5 Fi#
DEM 2004 5mX5m P E] I3
mate bl 2005 1/5000 KRS CN {E (%
T 2009/1995 1/5000 B g, CN {EHERS
3.5CS F55% R 4R E CN Z BRI GE BT
B 35 R 0 S0 Sy = o 10, )
Conservation Service, SCS)E £l » FE= T 1FE R 25400
BEhLoRBEAIEEHBRAERRE T 0 & Snm) = gy~ 254 AL )

(National Resources Service, NRCS)#y x5 - H
JRE ~ AT -

FKEFENIIRAE ZHEOK > RS0
el 2 EEEELRE T AF - fEIRRE I HE
KIBtE - FENIRFE - DI - fEEEK
B P - B AR E ST R E
BT o H SCS ARG

P P
s P—1I, —=Q

(Soil conservation Service,1972)

2D

P @ [EEpR4E & (mm) -

la: WIHARFRIBE E(EAE - EE ~ &

S mm) o B4 FERIR B3t
R BALE 2 RIHIFEFR = -
Pe : AR rMI4EE (mm) o
S /K& R A E 7K & (potential maximum
retention » mm) » EHAE 2 A/ 1158
Rt ~ AKSCEERIRN ~ L3 A AR
BLK - RFF TREEBKERZE

2
=

i CN {8 S il 2 B fRsor 5=t - AT
FE RO E TR R KE R AN EKE SH

1821

(Soil conservation Service,1972)

. CN {Ef# s il 4R {E (curve number » fi
RR) » Ry R ~ AKSCEEATARN ~ T 858F
FIR 5 BLK + Or f5r A2 18 it 55 IR 32 s 28
(McCuen, 1982) -
PAN

HR &8 T3 4R 0 2 9%
T 5 [ B2 2 30 (United  States Department of
USDA) B 28 & i fr B H L
(National Resources Service, NRCS) FI|f SCS
T3R8y Ry VOB o IS RATE o B =R
A - FsRefas CN EEREEG - FIFKLOR
Fi 5 3B st o R BRI FE AR 1+ S
B IBK SO - B E S SCS /Y 185y
Ha&Gh A-B-C-DIUH(RFR 2) - Heff A
BRI KERFZ T8 R EEEH
AR 5 T D BERIRB KM R A 12388 - B
Ry B B RS /K AR G 2 A B REER -
DL A58 53 4 E o L 1 b 5 FJE R BT & & fFE
B BUpkihay CN B2 T8 (3R 3) » FIfe5EK
& CN {HZ ZE /734 -

Agriculture,



TK TR FF 25 48 (3): 1817-1830 (2016)
Journal of Soil and Water Conservation, 48 (3): 1817-1830(2016)

*® 2 KERFR IR R E 2 SCS 1187 MH
Table 2 Soil category of SWCB and the corresponding that of SCS

baE KA ORERE HIEE RS SCS 18 EiBEZ(mmihr)
0 WL~ Wbt
1 4ib+t ~ SEE L -~ EEE A 2 6-11.4
2 EEE4RDL - HHRYESEL - pVEEL - JIRDEE L R
3 MR4IRDE - EESARD+ - MAIRE L
4 YEEL -t
5 it B 3.8~7.6
6 WYEFIEL C 1.3~3.8
7 FhEEL - YERNEL
8 IERLL - WYERLE D 0~1.3
9 it

(ERER - K TR » 1995 ; EE4E - 1994)

% 3SCS A 4R E
Table 3 Curve number of SCS

CS 34
A B
A

HUEAIRE CN {5 MER S 2 L A5
gAY - sy R AR CN {H - fE it
HMHBH# 1% > HERELFRAZMNE » Rz

C D HIREER SR T - % ON HA/NtE

T W B BRI 052 © 147U

ShaEbk e s 11 17 OB T AR S R R B (L - A

HFe K o o o g {E CN i kv » B ON (B2 A2 » BTRH

= 5 96

FHO S BAE K BB S KiE -

INEE ~ B 62 71 78 81 o b Jo R B I TE

e % 61 74 80 RS RS 2 B R0 40

b FIF 2 SoA 2K BB, - o0 L b &

R 2o T A 101,27 3637 B (PRI > 2014) -

ReE 77 8 91 94 : LA

7K (FE1F) 92 93 94 95 sL B g2t

SR [ (SRA) 36 60 73 79 FhRvw

HLftpAst 20 79 84 88 FISEE SCS SR RERE » {F Foi A S8
45 66 77 83 BRI 2 7k BRI e A E
38 62 74 80 S T 3 I - S 1 R - P S

(&HR}5JE - Dunne and Leopold, 1978)
4. BHERRE

ORI S AT BN By T RS AT > LA
PR % T Fsti% - MBHERER CN 52
KI5 BEWTFTRRE R R A - SRR £ A
F T SRR R R AR e Z PR ZE MR Ry Bl % 2 +
Hh > #% CN {Ef{ic SCS T-#5p MR o7 Ry VUt

1822

& M EN AR EBER HERE CN
{EAYZER 24T -
1 g H

BHHEABEREEAR SCS T - K
Mo B IS A AR Y D SH(FLIE 4) - 2009
I A R G A ERARE > SOREE S



[ 5 94.9%(FIE 5) - 1995 A&
55.37% % iedt 5 42.12% 5 E(RIE 6) > 8 7
MRS IR A B R BR 3% Z FAEAGIR D © H A3t
FIRgETRAE 4 -

T svmesrmEmn
SCS 138 5 %

Fig. 4 Spatial distribution of soil category in
Taichung Metropolitan Park

T dermermem
EXUELL]
N R
3
¥w
| xm
I e
| EETS

0 250 500 W@"
§ Meters

5 2009 45 &/ B -3 Y 2 22
agiil
Fig. 5 Spatial distribution of land use in
Taichung Metropolitan Park in 2009

FH 1] 10 5 AIHE A SR AR L B Ry R AR
bR H CN {H=iE 60 Db > EHFN
4L+ et H IR R (RI2 5 RAY D %

1823

R ~ BB -
ENERRIE S Ll e

M erwmermen

EXURIL

gl EITY)

| EXES
st
Fw

I e

d Meters S

6 1995 45 Hh S & L & 43 Y 2 22
pagiil
Fig. 6 Spatial distribution of land use in
Taichung Metropolitan Park in 1995

N evmeamam
LA
| N'E3N

0 500

o ot e o

7 G AR HA A EEGIREE
Fig. 7 Spatial distribution of land use
(pre-development) in Taichung Metropolitan
Park

BIEERAZE R A EE CN [HERE % AE 70 BT
(FLE 8) > 1995 FEEWFHY CN (BRI LA
T A R = 2R (RE 9) -



TK TR FF 25 48 (3): 1817-1830 (2016)

Journal of Soil and Water Conservation, 48 (3): 1817-1830(2016)

# 4 GG E A AT
Table 4 Statistic of land use type in Taichung Metropolitan Park
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Table 5 Statistic of land use type in Central Taichung Science Park

2009 4 1995 4F AR

TR mEifE(ha)  ERBI(%) mifE(ha)  EEFI(%)  mEifE(ha)  ERI(%)
T 171.79 69.62 5.22 211

HZoK 1.06 0.43 4.57 1.85

2H 0.02 0.01 215.69 87.42

NE -~ B 66.18 26.82 3.43 1.39

T 7.12 2.89 7.92 3.21

FEIEEAR 0.09 0.04 0.80 0.33 246.74 100
7KH 0.35 0.14 9.12 3.69

HE 0.12 0.05
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