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ABSTRACT

Currently, about 93.58% of population in Taiwan had access to tap
water, and about 1.5 million people use surface water and underground
natural water as domestic water. How to archive the water right to uplift
the living standard and to prevent water pollution for some people
without tap water is also important. Most of hill tribes had constructed the
simple tap water facilities along the tribe terrain and location. In the past,
the design of water facilities and construction planning were generally
based on field investigation, topographic map and local experience.
However, the selected sites of water source are often having the conditions
of instable water supply, poor water quality and improper water
consumption estimation.

In this study, GIS data and Digital Elevation Model (DEM) were
applied to extract the depression storage. The water supply would be
evaluated and prioritized under the conditions such as acquirable water,
quality, terrain, discharge, economic benefit and non-point pollution. The
suitable sites for constructing the water facilities from water supply to
tribes would be also coupled with field survey. The results could be a
reference for the water facilities placement and improvement.

In this study, three sites of water supply for simplified tap water
systems were selected. The best one was site A due to good quality, short
distance from water supply site to tribe and high economic benefit of
construction and maintain. However, because the discharge in site A is
lower, the backup water supply site should be selected from site B or C.
For the site B, the economic benefit is lowest and the maintain budget is

highest owing to the high terrain roughness. For the site C which was



divided into C-1 and C-2 showing large area of farm land in the
watershed, a perfect water purification facilities and/or configuration of
vegetation buffer zone should be constructed to improve water quality
before access to water source.

Keyword: Simplified tap water, Depression sites, Mountain area
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AR BRSO R AT RERES -
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2 31 frpRokafgtdibFp ke fyi
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(L) (m*/day)
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5, 000 240~300 1, 200~1, 500
2,000 240~300 480~600
1,000 240~300 240~300
500 240~300 120~150
200 240~300 48~60
100 240~300 24~30

FA 4R AR fIF (2015)
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032 & ERpKE HA R - T2

# 1 Feediny Koy wiigs 43 (SP)  #&&p
(PVCP) (PE) % (DIP) (GIP)
7 AER&E Y FHAE o848 * g o HERURE
(PVC) G I (SUS) Gebr
(HDPE)
Fe B} v IR R H i 3 b REF S ®Y R
AR 28 S AR 39 % 4
it * & £ £ E &
R ¢ : : £ ¢
G el # it frt it # it G
o R 14 o ¢ ® ® ®
it i 2 6 it ¥ 23 i i
Bk ¥ F b ¢ % 73 73
L ¥ B PR By b L
29 2%
2 A ee o B B ¢
T d R ATk 4% (2015)

LR AR RKAEF TS h 1,525 8w HF L RE ¢

% g (PVCP)~ 4 g (SP)2 & % AR e % (HDPE)E ¥ 2 » H 1 &k

EpAR 4 35 3% > 12 Darcy - Weisbach ,Colebrook — White 14 2 Hazen —

Williams = 3

ARG R P ROk ARROF A2 F A R CEATR)

2016)# * #4 & %_=(Hazen — Williams Equation) » :* & i & -k
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V =0.35464xC x D%%x %> (3)

Q =0.27853xC xD*®x|%** (4)

|l =h;/L (5)
h, = Lx10.666 x C % x D™*®" x Q"*®° (6)
v

(VR = A (11D

Q : it & (cms)

| : k4 B %

he @ B4 % -k (m)

L: ¢ B£(m)

D : & j(m)

C:init fhlfc % HAKe H(HDPE)F 5 110 # & & 544 f4p

MBIRT 838 O R

Fooh R BOREEAFA G F B kALY 2LE MR Bt 2 REAF 4
IR EE SR AR E F R P B B A RoREEAE A 2003 8 -

FAUE Ko i A0 0. 6~3(misec) Bt I e 4 i i
VL BT R KT R 2 o b SRR D K

GERY o PR TR AR B R AR ERER
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PAWC % f£4 ¥ f1* -k » 7 £ (plant available water capacity)

el ks g €829 FC & 4w B % k£ (field capacity) - p 2
BT A e A F S ks KB SWP R AL BT
(permanent wilt point) » A %M 8.0 ™ » 23 grRixe % 5 f

LSRN AL RS N A SR A A e

N

PRI kA o gL kA I Y S kR A
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%03-4 2T A

d 2 g FC(%) WP (%) AWC(%)
7 10 5 5
TR 12 5 7
AL E 18 8 10
AT E 21 17 10
3 4 28 14 14
AES 36 25 11
N 31 11 20
pr 4 30 6 24
e 36 22 14
NI 38 22 16
T 41 27 14
EIN 42 30 12

7 42 %k : Decagon Devices(2015)

% 3:FCiedfrs k&

FC-WP=AWC
4) 4@
Mg % (1998) 03k ¥ B & (1996) % 5

WP: -« 2 & % gL
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% 30 EAEAI*EALH

13 by ﬁ%fg %Lﬁg?]ﬂ'l fﬁ‘ﬁ;ﬁ%
1 KN 2 By EANLE- 41 T
(kg/halyr)  (kg/halyr)  (kg/halyr)  (kg/halyr)
il 0.2 3 5 85
A T 5 8.5 50 460
¥ 4 26 9.5 104
* F 4 26 18 129.4
B3 (ki) 0.3 2.25 — —
3AE(FER) 0.2 0.74 2.7 58. 6
H 04 1
TR kR :5E 2 B (1996) ~ FREge ® (1998) % gt k{5

(5) 1 EiER
FARRER? T AR - K i d § 8 A
30cm ;‘Tv/%@(?ﬁﬁ'ii]% D> 1989) 0 BdcH 2 4R KiFER & 30em iF (e

R E2012) 0 ARrfEF R KIFEREET 100em iF (AT EE

AT (2015)P B2 e Rigs o P E LR AR B

ALV,=HSS, x poly

(7)
HSSx = A (8)
A = Iog(ZYuj (9
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ALV, =%t x g % @ f = £ & & (Adjusted Loading Value)
HSS,=% 2 X -k <~ a¢R* & #(Hydrologic Sensitivity Score)
pol,=i #& X g & ﬁﬁ%l a4 fic
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1 El  ALV1 0 ALV1

2 E2  ALV2 ALV1*E2 ALV1*G2+ALV2

3 E3  ALV3  (ALVI*G2+ALV2)*E3  (ALV1*G2+ALV2)*G3+ALV3

4 E4  ALV4 ALV1*G2*G3*E4+ALV2*G3 ALV1*G2*G3*G4+ALV2*G3*

*E4+ALV3*E4 G4+ALV3*G4+ALV4
A ELFRBY RS oGy R RHI S
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AR A & Rt kR Y,

Y, = (1 = AET") (10)

Py

Y= % X ez & 2kE o

AET=% X e th2 i § %% 0 4c 2 (mm) -

Pt X 2 # ' & £ (mm) -

VA BRfEEa R L AR 2 ERFPEEESA
‘E_ﬁ'”[’ l'),, a‘r"‘/“"‘)]-%z;\' &£ 4 '—E-‘mkb |Jo

foE RS g 2008 £k EARPIHE AT U 1 £ 02

|

A o & AR ARk 2008 # F % 4R 2
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ST EY AFEr LM G EER R G £
FPygzade B85S 00754 20 2002) » sl &2 5 8 0

o

-
g
=M,
A

|k

. 195 Fu(1981 )4+ Zhang et al. (2004)+*7#& ! <7 Budyko & &t > 12

FECE A B A B ] R A AETXIPX e 77 5% o

1

AET, PET, PET,\“*]wx
=1+ () (1D

3. PET, (E R Z 48 )frw, (23| M) # % 2 4

Bz 52 AP AHIER R ER C EHA T E

PET, = K, x ET,, (12)

AWC, | (13)



Z=F 73 AAFEHEERLFEERIFR 0 ALK
& 5(Yang et al., 2008; Donohue et al., 2012) » & % ' &7 & + =
fi* a2 22 o

AWC,=2 3§ »c-k 3 £ (mm)
AWC, =FC -WP (14)

FC=0 B2 k& ; WP=1vf K A B %8 o
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% 4-2 GE 2 KRR T2 0P R R R
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% 4-4 & EE 103 & p o
EBRI103F8 F¥HmE (HXFnR)
DAILY MEAN DISCHARGE IN 2014 (C.M.S.)

B8 w® B
Sponsoring Agency

EMTHNA
TPC
ARSI ] 35 4 5% IR T BIEEE LI & A Km*
Basin No. Station No. Basin Tributary Station Drainage Area
1420 HO043 PR b 3 B R 128.56
025 30 Dajia River Hehuan River HO-HUAN :
Month A == B = A = = A Z A ~ A + A N A A + A +—A | +=A
Day ©8 Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
1 10.40 10.05 8.13 7.83 7.78 8.45 9.09 10.55 10.29 13.48 9.92 8.42
2 10.26 8.41 8.09 7.99 791 8.37 8.94 9.84 11.38 13.17 9.57 8.42
3 10.10 7.87 8.02 7.99 8.79 8.43 8.82 9.42 11.11 13.15 8.85 8.38
4 10.11 7.96 7.98 8.14 9.01 8.45 8.60 9.20 10.88 12.90 8.70 8.39
5 10.10 7.89 8.05 8.04 8.94 8.32 8.64 8.33 10.71 12.53 8.70 8.47
6 10.10 7.83 7.98 7.98 9.65 8.37 8.55 8.1 10.57 12.50 8.66 8.38
7 10.10 7.83 8.02 7.98 9.74 8.48 8.45 7.73 10.50 11.66 8.68 8.38
8 10.10 7.83 8.00 7.93 9.29 9.86 8.38 7.94 10.50 11.65 8.61 8.33
9 10.09 7.84 8.48 7.87 9.00 10.29 8.37 8.66 10.55 11.65 8.43 8.38
10 9.98 8.37 8.28 7.95 8.70 9.58 8.30 8.95 10.42 11.66 8.39 8.38
1" 9.95 8.23 8.15 8.01 9.27 9.76 8.30 10.37 10.53 11.65 8.38 8.38
12 9.84 8.14 8.14 7.98 9.26 10.41 8.29 14.80 10.12 11.65 8.42 8.38
13 10.90 8.17 8.85 7.96 9.00 10.05 8.31 13.16 9.88 11.55 8.73 8.38
14 11.01 8.37 8.53 7.98 8.90 10.00 8.30 1245 9.80 11.41 8.87 8.38
15 11.30 8.34 8.43 7.96 8.77 10.14 8.29 12.23 9.85 1127 9.64 8.20
16 11.00 8.29 8.30 7.88 8.41 9.91 8.29 12.95 9.85 11.27 9.55 8.20
17 10.72 8.15 8.28 7.83 791 9.61 8.27 13.04 9.73 11.27 9.73 8.18
18 10.70 8.14 8.17 7.83 7.48 9.47 8.21 12.72 9.74 11.27 10.63 8.05
19 10.70 8.18 8.14 7.83 7.10 9.21 8.31 12.07 9.74 11.27 10.28 8.05
20 10.67 8.39 8.15 7.80 7.12 9.17 8.27 11.96 9.87 11.27 9.53 8.05
21 10.79 8.20 8.16 7.83 7.24 8.96 8.22 12.23 32.74 11:27 9.11 8.09
22 10.75 8.14 8.14 7.96 6.82 8.90 22.31 12.40 36.03 11.46 9.00 8.24
23 10.70 8.14 8.08 7.83 6.81 8.81 72.86 11.65 21.90 11.09 8.74 8.05
24 10.70 8.14 7.98 7.80 6.78 8.56 29.33 11.38 21.14 10.88 8.69 8.05
25 10.67 8.13 7.98 7.78 6.73 8.29 39.73 11.41 20.36 10.88 8.39 791
26 10.67 8.08 7.87 8.07 6.73 8.37 38.67 11.55 17.45 10.88 8.40 7.64
27 10.54 8.02 7.84 8.01 6.73 8.56 36.16 10.90 15.58 10.85 8.39 7.39
28 10.40 8.14 7.83 8.21 6.73 8.70 35.72 10.14 14.63 10.36 8.38 7.39
29 10.40 7.83 8.00 7.66 8.72 31.96 9.45 14.51 10.12 8.38 7.39
30 10.39 7.83 7.93 8.45 9.22 25.69 9.24 14.12 10.12 8.38 7.39
31 10.36 7.92 8.48 14.71 9.59 10.04 7.39
L6 %39 10.13 8.19 8.10 7.97 8.88 8.86 8.61 8.87 10.69 12.43 8.85 8.39
1 st 10-day
e 1068| 824| 831 791| 832 977| 828 1258 991| 1139| 938| 822
2 nd 10-day
UREEE 10.58 8.12 7.95 7.94 7.20 8.71 32.31 10.90 20.85 10.72 8.59 7.72
3 rd 10-day
A¥H 10.46 8.18 8.12 7.94 8.13 9.1 16.40 10.78 13.82 11.51 8.94 8.1
Mo. Avg
SEJE 4% Annual Summa
FHE ES LSS o KA B KA B b ON:E ]
Average Discharge Annual Runoff(cms-day) Max. Peak Discharge Max. Daily Min. Daily
* 72.86 6.73
10.18 3716.85 (201417/23) (2014/5/25)

St (A 1987 4 £2014 4 - 431 4 ¢ © 26) Statistics For Recorded Years(From 1987 To 2014 ,Recorded Years : 26)

A¥34 287 7.23 8.54 13.53 14.48 23.96 10.60 37.69 9.34 5.97 4.88 5.03
Mo. Avg
A KF3 10.46 29.98 56.26| 105.46| 117.46| 263.86 61.37 | 659.47 23.73 22.80 27.97 56.02
Mo. Avg Max 2014 2007 2007 2007 2007 2007 2007 2007 1992 1998 2007 2007
B E3 1.00 1.14 1.19 1.85 2.06 4.85 2.79 177 1.20 0.94 0.99 0.87
Mo. Avg Min 1996 1993 2013 2002 2002 1996 2003 1993 1993 1993 1993 1993
ik RAETH ol T3 T A BRI RABTH PN E=T
Avg. Annual R. Max. Annual Min. Annual Max. Peak Discharge Max. Daily Min. Daily
752 11.73 3.25 616.00 378.27 0.59
(2012) (2002) 2000/8/23 E4-12:00:00 (2009/8/9) (1996/7/24)

T % R ARk A % (2015)
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% 4-5 EP2 KR E

35 - Bok% e i g ,
-ﬁn%u 2 3 %j'_
(m) (m) (km ) (m /s)
£ gk 128. 56 8.11
A 1857 109 2. 685 0.62
B 1828 80 48. 422 4. 23
C 1811 63 277. 484 2.92

k¥ 422 1748m
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WE2ZRREEE AR A e ikpldEp ko R ERE 2
%% R (A% 0 2016)% * 4 & 2= (Hazen — Williams
Equation) » 3+ 5 1 & ~ X & -REEIp L 4o

FP AT R T EE L0 ARG R KR ARG R KA

72(m/day)=0. 000833(m*/sec) > & #% ¥ * ¥ i& 2(in) ¥ & *

0.05(m) -

PRk E Q= T2 m®day =0. 000833 m®/sec

®* R g R R e W(HDPE)E - i ik C=110

¥ i2 D=0. 05m

KRB~ kB 42:1857m KEE % A2:1748m

B RE & :5230m

h, =5230x10.666 x110""° x 0.05™*%" x 0.000833"°°

= 40.65m
V =0.35464 %110 x0.05%°%x (40.65/5230)°°>*

=0.429(m/s)
=t & RERAE A PEeE 0 A B RERSE A 20%3 0 44 kEE 5 8.13me
K EE B 42 £ 1857-1748-40. 65-8. 13=60. 22m > -REg F 24 < 3
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