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Abstract

Sustainable development means continuously supporting development without
degrading ecosystems, which can use the total quantity control measure to insure that
cumulative impacts from all projects will not exceed environmental carrying capacity.
Based on the concept, this study proposes a framework of sustainable water resources
management and discusses the principles of total quantity control for both water
quantity and quality. This framework includes mechanism of management,
investigation and examination of water environment. A manager can use the
framework to analyze the total of water quality and quantity. The unit area pollutant
load introduced in this study is the criterion of water quality management and can be
applied to link SEA and EIA. The possible difficulties and solutions to apply the unit
area pollutant load in practice are also addressed.

Thisis a three year project, and this year is the first year. The analysis of water
guantity and quality in the total quantity control method as well as their principles of
management have been discussed in this year. The TouChen River was taken for an
example to explain the total quantity control method. The results indicate the different
weights for a multi-objective problem will affect the allocation of carrying capacity.
In the aspect of water quantity, a system dynamics model for evaluating cumulative
impacts and carrying capacity for awater supply system is built. The TanHsui River is
taken as an example. The model is applied to evaluate maximum potential water
supply as carrying capacity, and the climate change impacts are also evaluated. The
study of climate change impacts provides decision makers to prepare response
strategiesin advance.
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- W
3 fF 11 10 9 8 7 6 5 4 3 2 1

kA 2 22| 128 135 2l 22| 128 135 2320 104 6.66
ERUNE S 2.5 55 096 81 25 55 096 81 232 0.62 3.33
fia 03 011 4 81 03 011 4 81 174 936 316.35

3 32 044 176 135 3.2 044 176, 135 115 3.53 3.33

B 2l 275 8 81 2| 275 8 81 348 5.2 3.33

e 10 11 1l6f 27 10, 11 16 27| 57.99| 103.99 333

ﬁ‘\/«ﬁﬁi‘% u}ﬁ“*'l}%/ﬁ? 4'13-%/'5?\1"mm§$
21l Wt REBEASRIRF AL DB G AXFHEES RZF D
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% 452 2 B % 2B i ik

iri TO-11|TO-10| TO-09 | TO-08 | TO-07 | TO-06 | TO-05| TO-04 | TO-03| TO-02| TO-1
11 4.76 0 0 0 0 0 0 0 0 0 0
10 4.7 476 0 0 0 0 0 0 0 0 0
9 299 335 3.38 0 0 359 0 0 0 0 0
8 0 0 0 544 0 0 0 0 0 0 0
7 0 0 0 326 422 0 0 0 0 0 0
6 342 4.44 0 0 0 3.7 0 0 0 0 0
5 022] 0220 024 178 23 0.23] 336 0 0 0 0
4 0.05( 0.05 0.06f 043 0.56] 0.06/ 0.82 516 0 4.39 0
3 0.04f 0.04 0.05 036 046 0.05 068 4.27] 4.88 3.63 0
2 0.06f 0.06f 0.07] 051f 0.65 0.07] 0.95 0 0O 511 0
1 0.04f 004 0.04 032 041 0.04 06 3777 432] 321 4.65
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A REARICIFELFE DG X DLE o
% 454 Caselei % (E=a fFi52f FE)

E5 %
1l 11 10 9 8 7 6 5 4 2 1
kA 0 0 0 0 0 0 0 0 0 0 0
i H B 10.88 0| 10.88| 4.01| 37.07| 0 54.29] 0.45 0| 0.15 194
e 3.43 0| 16.62 0f 2329 0| 208.18| 0.45 0f 0.6 3.65
i 2.85 0 0 O 115.98 0 Of 0.89 0 Of 3.65
B & 0 0| 55.59| 16.06 9.01f 0 9.01 045 0 of 9.01
% 455 Case2t% % (H=a#i32fmd)
E5 %
1l 11 10 9 8 7 6 5 4 2 1
kAU 8.29| 8.29| 8.29| 11.8| 16.41| 8.29| 14.46| 0.45 0| 6.63] 8.29
i B 8.29| 8.29| 8.29| 12.17| 16.41| 8.29| 12.43| 0.45 0| 829 8.29
e 8.29| 8.29| 9.24| 12.17| 16.41| 8.29| 35.11| 0.45 0 0| 3.38
¥ 8.29| 8.29| 8.29| 8.29 16.41] 8.29| 19.62| 0.45 0| 497 8.29
B 8.29| 8.29| 16.41| 16.41| 16.41| 8.29| 93.93| 0.45 0| 4.97| 7.06
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5w
fph- 11 | 10 9 8 7 6 5 4 3 2 1
kAl 10.37| 10.37| 10.37| 10.37| 10.37| 10.37| 10.37| 10.37| 10.37| 10.37| 10.37
L 10.37| 10.37| 10.37| 15.77| 10.37| 10.37| 10.37| 10.37| 10.15 5.18| 10.37
s 10.37| 10.37| 10.37| 21.37| 10.37| 10.37| 10.37| 10.37| 9.73 0 0
¥ 10.37| 10.37| 10.37| 1555 10.37| 10.37| 10.37| 10.37| 10.37| 5.18| 10.37
B 10.37| 10.37| 10.37| 15.77| 10.37| 10.37| 10.37| 10.37| 10.15 5.18| 10.37
% 457 Casedehits (HE-a HF35 %4 FE)

B %
1l 11 | 10 9 8 7 6 5 4 3 2 1
kA1 538 538 538 538 538 538 538 538 538 538 5.38
LI P 538 5.38 538 538 538 538 538 533 538 538 538
s 538 538 538 538 538 538 538 538 538 0 183
3 538 538 538 538 538 538 538 538 538 538 5.38
B 538 538 538 538 538 538 538 533 538 538 538
% 458 Casebthd % (Hr-a#i32fmd)

Ei7%
1l 11 | 10 9 8 7 6 5 4 3 2 1
kA 218 218 218 218 218 218 218 218 218 218 218
LI P 218 218 218 218 218 218 218 218 218 218 218
e 218/ 218 218 218 218 218 218 218 218 218 218
3 218 218 218 218 218 218 218 218 218 218 2.18
B3 218 218 218 218 218 218 218 218 218 218 2.18
% 459 Casebehit% (Hi=a F35% 4 FE)

7%
1l 1 | 10 9 8 7 |6 5 4 3 2 1
kA3 0 0 0 0 0 O 0 0 O 0 0
L * B 0 0 0 0 0 O 0 0 O 0 0
i 0 0 0 0 0 O 0 0 O 0 0
B 0 0 0 0 0 O 0 0 O 0 0
B ¥ 18.67 0 65.2] 20.07| 244.4] 0 11961 148 0| 10.66| 361.47

4-14

PDF created with FinePrint pdfFactory Pro trial version http://www.pdffactory.com



http://www.pdffactory.com

i i:- /fﬁii“%é/)?l lﬁh g&"/ﬁ'fﬁ 4‘ 'E ’E‘.’ jr“’ i %\% ;‘J’

$1% APBRAZABRRSFREFHPUEHEH

S5.lin# Lk FREIEH

ks

KBS NF L R REA IR AR RERET R AL 0 Y

EEHERETE IR AREAEE - 2 R FLRE AFFE T F
ﬁﬁ%ﬁéwﬁﬂk’?wb’aﬁmﬁ4%zv e R B 1 L i
oo

(“.

f

BRA A2 E R AFFEFE S FEFERE T Az B R R ET &
Wtz Pkl o VY BN R M Rk bR
PRRFT RN EH O wARREFLAFAF 2 e R T ER
e (A) ke e kMY o e EEFEF B (F ) A EBHAY L
BHLAZBHY G SF e FHERFTESG S PRFT i
6 4@ B (3 )k... o # B2 National Pollutant Discharge Elimination
System (NPDES) 7 4§ ¥% 3 B K i@ iy ~ 1 F BR % ~ & F 9 5 Fdkz
Bk R FT o LR AR PP SR, Bk 2 T
M AZFEET R HATEE BN R o F] o P F
Foherd g0 ERF AP Rept P LR LE S Wl R
72 ¥ ¢ ( Best Management Practices, BMP) -

FREF LR EFH L 18 E 2 Total Maximum Daily Loads (TMDL)

AR RHIEHE - EHA ’&_‘é’%%%iﬁ’}i*‘”%?‘ RFHRET > BT
E 2.7 % fp =% £ (Loading Capacity ) 4 fie % 8.k 5 4 § 4= ( Wasteload
Allocation, WLA )~ 2282 5 %4 f 4= ( Loading AIIocatlon, LA) &2 ¥4 & # 0
AR FE EM R (8 A g £ 2 Margin of Safety (MOS) > %itdk—- ¢ K == B
SRR R S I R S SRR R
QUALE e st A M B R S 2@ Fad » - HhE 2 Hixg
A mFAiFaAR 2V gEd 2B @R e R AL F R eyt
BR e FT LG LA %i&%’lﬂf#ﬁ_%—’ﬁ AAOR_ o Fh o AR A& AR
AeP R E A T EABRE R -

51

PDF created with FinePrint pdfFactory Pro trial version http://www.pdffactory.com



http://www.pdffactory.com

i i:- /;ii\‘gé'/)%( lﬁh g&"/ﬁ'fﬁ 4‘ 'E ’E.’ #J’ i %\% ;‘J’

5.2 BERA % 5 A 2 F R

FRTMDLE S8 %62 3 M BENS AL %E LR L3722k
FlR#zrmy o A2 B R &E8 AA% &L (steady state)
K F RS O REMMBEL AN HERAT FR LT SRR
2 F e o Bl s e kS s hop AR L P RSl R R
o AL E T RARE D Y E SRR RS AR RH T HLEP A

Hfog & " 8 R5 42 A4 e

QW“Eﬁﬁ%%?ﬁw%@*’ﬁ Be® ot E B BRI AL TR
ﬁﬁéé\'%TLﬁ;;kLé—::Eﬁ'_\iﬁ%é\ﬁy P’N’ /)571—54_‘?#é_g; "L‘%KA;\EH?
= & ’}%ﬂ‘?iﬁ—i}ﬁﬁipfﬁg CEEARA A AT S R
%T/I}IJ > e f?’ﬁ ;EF i’; F\:B’EE‘L/S BE ,J\ NN }%@IF’:

1. i A7 @ 2 £ Bk T gk 4

2. B RSRAZE  nEFERHERTIHNSRFELL LM

3. KFRACEEFHREF s WA HEL LR M A

iPi@%%ﬁi:%”’éﬁbﬁﬁwﬁp ¥ (+ed %0 2005; 3%

FPEE > 2005) ¥ - BFAERF DAL FTHLAN > L NALEZRAFR

e Ul TP L /s IR ﬁ%ﬁ&?QA*QC?%ﬁmﬁow4’

R 27 5%  nEFHICoHFL AT HEFTED AL

ER2ZAAFRFPADTRT > FHfmits 622 nd F > 4 Py 4

WMo SEF B LTF 3 RARFTRET LT B Sk o TME
Vel

AR FTRER AR HEE ma

5-2

PDF created with FinePrint pdfFactory Pro trial version http://www.pdffactory.com



http://www.pdffactory.com

R B R RS A AT e AR

S
3N}
Hels

53 LBRFT R 2 FE

A AA KRR ERRTL c BRS AR RBEREATR A
TEF 2 A FE s AFFIREIBEE G E T - KA LA R
£ n ABRAYBRALIEIE O BEBFPATFIRY LG RN
Pacdt oo AR RAEGFENE S FIL BRI AP RE G F R R
o Apic BRBRASAFE FILLAEFESALRFE KR ERR
AHRALESF RSP L F % R (Nutrient) > @ 355 24 -

ﬁt:’l‘ﬂ\

EES 87 EE R S B B A R A RN SNt R A )
KT R LM F AR GREEIE G M AR TR AR
BEBHLLM

mEAFEEEARMA - 2B FRFRRAFE 2R FHEEE R
k2 2 FoAAM G FIRERIRGT A E R Bk B2 B et
LHAAEG R (random) o @ H A B2 R R EA
EBRASFERERL LA > R FRT R FRE RN BPFEE
RARE A I B ERRE LR FREZERETF o LBIRF L F

FANERF IR R E L A& A stormwater 5 4 & @ﬁiﬂ i o FX @ B

RMAGEE TRE AR A MIRERFREL -

\\?{r

5
%

o osediment A 2 o ig T A B S E R P b LS R P L B
B4 o 2o38 A 2 (Rural) Sediment 1 & %k p »v i g Rk 2 L6 > 2 &N
R 0 e R ix iEiE 3,5@?» (Urban) Sediment 1 & &k p »* i k] % # 3% 2 & -k

%&L#g’éﬁ‘qfﬁ}f&’/«-’#ﬁ I@%J""’K'}’W}’t‘ki‘g‘)‘—r J\gﬁ El

~ k48 o — 4L Sediment Model ¢ 7 T 5| & 4538 P
- ~¥» AR A

oo~ K AR

I

\ﬁﬁi%%$%
54 2R E MY EABRASATA A B F 2

% ® Department of Environmental Quality (DEQ)*t 1998 =& #
2. ”Total Maximum Daily Loads” ( TMDL ) » & dp &i% &k FH & T - k48
MR KL B AL RFE T RS EESLR e A FRREFFY

5-3

PDF created with FinePrint pdfFactory Pro trial version http://www.pdffactory.com



http://www.pdffactory.com

$I % nBERSELRGAGE 12 AR
J’i—IEf}i%'ﬂ%_‘rh’%zri%k~/€fwk’i$/?£73~ REH - TR EEL L
BoRFAREN LR EE S "‘éf"i’%}’amdﬂﬁ'%%mﬂ*%ﬂ%ﬁﬂ
P o & % R 9 Section 303 of the Clean Water Act ¢ m p < R 2 & 38 -k 2
B o I B R E VR RE S Ak ERF TMDL -
tFREFE2Z TMDL 2 & dp i 2 SR E L8 RA KA G RGF 42
£ iyp TMDL A penf jm £ 87 B o TMDL £ %73 ZLR 5 % & 2L 805
AHE - FSAP PSR L PR T EF RS TMDL A 44 & 4 & = B
WA > BRSZERREFT - N ENA T AEGEEDERTIEZ R 0 Aok
FRE2Z T AR THFLEFITREALAFRDFTEEFE > HAQE DN
FHR PR ARk T RS

-m\i-

TMDL=WLA+LA+MOS (5.1)
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# 6.31SRES FrH Fal2 A2 F &~ 7% %
A2} & 1% FATE %
Iﬁiﬁ&;i\l% .’%‘fl- Iﬁiﬁ,’gi\‘.% %ﬂ- ;ﬁﬁ,k?\:% %fL
Model | SDI .| SDI .| SDI
(CMD) | 17 (CMD) | 7 (CMD) |7}
CGCM2 | 3378712 | 4 | 100 | 1322000 | 4 | 100 | 1348274 | 4 | 100
HADCM3 | 3374767 | % | 100 | 1331962 | 4 | 100 | 1348274 | %} | 100
CSIRO-Mk2| 3267260 | | | 1200 | 1188751 | | | 1.00 | 1234849 | | | 1.00
CCSR 3317562 | | | 100 | 1288860 | | | 1.00 | 1324603 | 4 | 1.00
R30 3353068 | 1 | 100 | 1302964 | % | 1.00 | 1322630 | 4 | 1.00
ECHAM4 | 3215973 | | | 1.00 | 1143677 | | | 100 | 1140164 | | | 1.00
# 632 SRESH& 72 B2F &~ 75 %
B2 i & 3 E FATE %
BB AP (g REAPS | B0 eSS RN E It
Model .| SDI .| SDI .| SDI
(CMD) [ #=; (CMD) |43 (CMD) |47
CGCM2 | 3293890 | | | 100 | 1253847 | | | 1.00 | 1305863 | | | 1.00
HADCM3 | 3297836 | | | 1200 | 1215775 | | | 1.00 | 1286137 | | | 1.00
CSIRO-Mk2| 3263315 | | | 100 | 1178690 | | | 1.00 | 1206247 | | | 100
CCSR 3350110 | 4 | 100 | 1304937 | 4 | 100 | 1326575 | %} | 100
R30 3229781 | | | 100 | 1176718 | | | 100 | 1290082 | | | 1.00
ECHAM4 | 3286986 | | | 1.00 | 1256904 | | | 1.00 | 1298959 | | | 1.00
# 6.3.31S92a i 5 F# 2 GG_AL & 4 7.5 %
GG Al # & £ % FATE %
SN SN SRS RN SRS SN EIT
Model | SDI .| SDI .| SDI
(CMD) [ #=; (CMD) |43 (CMD) |17
CGCM2 | 3340247 | 4 | 100 | 1281858 | | | 100 | 1056329 | | | 0.04
HADCM3 | 3328411 | 4 | 100 | 1287874 | | | 100 | 1294027 | | | 1.00
CSIRO-Mk2| 3206110 | | | 1200 | 1273759 | | | 1.00 | 1111562 | | | 0.08
CCSR 3339260 | 4 | 100 | 1293890 | 4 | 100 | 1299945 | | | 1.00
R30 3291918 | | | 100 | 1208773 | | | 100 | 1273315 | | | 1.00
ECHAM4 | 3295863 | | | 1.00 | 1253847 | | | 1.00 | 1296986 | | | 1.00
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