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Abstract

Sanhekou Reservoir, as one of the two important water sources of the Han-Ji-Wei water
diversion project, plays a very important role in alleviating the water resources problem in
Guanzhong area and improving the ecological environment of the Weihe river basin. This paper
takes the Sanhekou reservoir basin as the research object, constructs the dynamics model of the
water pollution control system of the Sanhekou reservoir basin through the method of system
dynamics, and takes 2015 as the base year to carry out historical test and sensitivity analysis of
the model. After the test, based on the method of scenario analysis, five different scenarios were
designed for simulation analysis. Finally, according to the simulation results and the actual
situation of Sanhekou basin, reasonable measures and suggestions are put forward.

Through the study of this paper, the main conclusions are as follows:

(1) The SD model of water pollution control system in Sanhekou reservoir basin is
constructed. By using the method of system dynamics and combined with statistical data, the SD
model of water pollution control system in Sanhekou reservoir basin is established, and the
system is divided into three subsystems: population, agriculture and water pollution. The
historical test and sensitivity analysis of the constructed model are carried out. The results show
that the model is effective, can better reflect the actual system, and can be used for system analysis
and prediction.

(2) The changing trend of water pollution control in Sanhekou basin under different
scenarios is simulated and analyzed. According to the specific conditions of the Sanhekou
reservoir area, five scenarios are designed, which are scheme 1 for maintaining the status quo,
scheme 2 for economic growth, scheme 3 and scheme 4 for environmental protection, and scheme
5 for coordinated development. Each scheme is simulated and analyzed respectively, and the
results show that under the development of scheme 1, the pollutant discharge of the basin is
increasing year by year, and the inflow of COD and ammonia nitrogen in 2030 will increase by
12.4% and 15.1% compared with the current situation. Option 2 increases the speed of economic

development on the basis of option 1. Compared with plan 1, the number of livestock and poultry
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farming will increase slightly in 2030, and the urbanization rate will increase, but the emissions
of COD and ammonia nitrogen will further increase, and the water pollution will be more serious.
It can be seen that it is not advisable to maintain the status quo without further pollution control,
or only pay attention to economic development. From the point of view of domestic pollution
source control, under the development of option 3, the river inflow of COD and ammonia nitrogen
in 2030 decreased by 17.4% and 24.4% respectively compared with scheme 1. From the point of
view of livestock and poultry pollution source control in option 4, compared with option 1, the
river inflows of COD and ammonia nitrogen decreased by 8% and 5.4% respectively in 2030. At
the same time, compared with scheme 1 and 2, the pollutant emissions of scheme 3 and scheme
4 have been reduced to a certain extent, and the effect of pollution control has been improved to
a certain extent. But these two programs have slowed down economic growth. Option 5 integrates
the situations of options 2, 3 and 4, which not only ensures high economic development, but also
takes into account environmental protection. In 2030, the COD inflow into the river increased by
3.6% compared to scheme 3, but the pollutant emissions were lower than those of scheme 1 and
2. Therefore, scheme 5 is a better scheme for the coordinated development of social economy
and environment in the Sanhekou basin.

(3) The control measures and suggestions of water pollution in Sanhekou reservoir basin are
put forward. Based on the results of simulation analysis and the actual situation, reasonable water
pollution control measures and suggestions were put forward from three pollution sources: urban
life, rural life and livestock and poultry breeding. Urban life adopts the treatment mode of
building centralized sewage treatment plants to improve the rate of domestic sewage treatment,
rural life adopts the treatment methods of nano-management, centralized treatment and
decentralized treatment, livestock and poultry breeding adopts measures such as developing
ecological breeding and strengthening publicity. To ensure the safety of water environment and
water quality in the Sanhekou basin.

Key words: Sanhekou basin; System dynamics; Scenario analysis; Water pollution control
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FEGIGETE TR, AENEERKIEM L —, =38 F KR 20 2 AN 18 /K T2 1) 1
&R WAL TP BRI 2 =30] ARG« T BOKTRIAZIE N 2km 4k,
WULEWT 2 - PR 8.7 14 mPe HUEA, T BB DAZR 45 A8, FUREIMLIE 49
ANH, WPRESAL 35 A M AL, = KRR F ZE BB REL, oKk Rg . Mo &
B WG G R S . I KRS RS FIBEE R 42 N 7.1 12 m* 5 0.23 12
m’, WHERRN 6.6 16 m*s KEMIET EKAL FEARAMFRIZEAKAL 73 512 643m.
558m 5 644.7m; JKEMBIHIKRE . SIKEHRE. FHAESBOKK IR E Y 18m?/s,
70m’/s. 2.71m%/s.

”~ &

V', S
o 3 Ak ok PR
- kIR

B 2-1 31 IAATER

Figure 2-1 Schematic diagram of the Han River to Wei River diversion project
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2.2 BAMEHR

2.2.1 ARk AR

DT — 2 RIETRIGF R IFRAR G . WAL A i, DO DR ERIEAK
L, PO RS SR 258 1577km. 15.9 15 km?, ZEFHERE 33.2 12
m?®, & ERKITHRK S0, KEEFIEFES .

B VG 48 55 N DT R DUT FIRE, BEET T RIe . Bz . =3 KA T3
&) T e ] I P = = 0\ 1 I - ST RS - M = 1)

POKIT, A — 2R T 2208 R g i SR AS AL, A RIS 5 E, HEA
T NRIEHERERKAE, bk 53km, RIATEZ 40km, B S6E S K
9 1110.3km*. 118.77km. POKFHRE H ARG R PR, R EZE 2362.7m, B LG
1.06%, RIAERSE. FHRRE. PHRES N 43 12 m®. 390mm. 13.7m?/s.
I ABTFE Y, BRI/,

VT, NIRRT RGBT ) 2SI, A SRS OG. WU bR, fEDUE
RN PE LGN o TR b b #A SE T R T R, R E S A AR AR Y 57.8km,
374.5km?, LI 2.66%, TERHEREE. FHRRIES FHREN 1.6 2 m’,
430mm, 5.1m*/s. VAEHCRILRE, KEFLEFESE.

ORI, YR T FhPEE K A2 WA 1 87 R B SO0 . TR 28 KT 2 =
MG, SP0KE. @FNEE, SERA T BN 5 RS-3 5% 50 0oN
80.5km, 60m, JA[AISFIILLEE 9.83%, MURIMHIEEA . FRKE S PR E D5
N 592.1km?, 2.6651Z m?, 8.449m/s.

TR T B B AP B 2 PO AL R I — % — i, R — KR ERE SR
U 2R Ly X R LR PR VAT, VRIS 2 T Ao TR AR B S ISR AR 73 0 9 161km,
3010km?, JAEF-IJLLRE 5.44%. /FIIE A IAE R KAS LR, RS RIF, FRMRR
%, MRABNEYE, KFURRE R L. £ =" OKEDHELL F, iRk E
106km, WSzl mE A 2186km?, HEMRILK 72.6%.

222 5ig%

TR, BT AR BRI R, EEEARN, LFANTE, F
ZREREPGE T, KR, ZHMPW. RIS BRE T RER RIS, i
SRS = S RARAE 7 AR 1 A, SFEE 2508 23.3°CH1 0.8°C, B < ¢ M-
16.4°C, ZAEFHSRN 12.3°C, W ZE-FRIRKES ZE 28K EHN 903mm 5
1209mm, ) SR KO 55K 22 451 35 KU R 2 45~ F 35 KU 73 1008 12.3m/s. 8.7m/s
5 12m/s. BARK&IREZR WE 2-1,
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& 2-1 THREAFE AR R HIMA LT &
Tab.2-1 Statistical Table of Meteorological Element Characteristic Values of Ningshan County

Meteorological Station

1961~
2010 4F

A

7

10

11

12

R
meC)
iy B
IR
°C)
¥ iy Ft
[t
°C)
THIH
X
(%)
Ak
IKE
(mm)
REaF
R
(mm)
SEHR
%
(m/s)

0.8

-13

17.2

72

6.4

43.8

11

3.1

-10.7

22.3

71

10.3

56.8

1.2

7.6

-8.5

29.7

70

26.6

94

1.3

13.2

-4.4

33

72

57.6

131

1.3

17.2

2.4

34

76

91.6

149.1

1.3

20.9

5.7

36.3

7

97.7

156

1.2

23.3

11.8

37.4

83

193.4

163.3

22.5

10

35.9

84

152.6

153.2

17.8

4.5

36

86

145.1

97.1

12.6

29

86

82.4

71.1

6.9

259

81

32

52

11

2.1

-16.4

17.7

75

1.7

41.8

2.2.3 HRHER

= UK R TR X A 2308 AR B DO DAL AR L X, “V7 BURIRAR K2 % XA
BOMA IR Rl TREXAL T BRI EISCRA0T () B, & T —J0iyid ot R IR
WHR AD. XX N A FER A SdKE. ka5 HxTfee
i X2 TR X BT £ 48, AH . ()b SR FE AR ZUFE Y VIFE

IKPEE X AR IR, AR HE, XA B R DR SR o, e R E AR
farg, HME#E GRS, EXTREBUK ARG KA BT IR R E X 2]
H, DRI BT 7K R RS FH 75 i 52 M P FL Al

2.2.4 IKITHHE

FE AT sk B BT RIR] K ST A5 2 AH AR B B ZKVAT 5 T B K K S0,
TR AR 737909 2816km?* A1 911km? o /KRB FHALAT K SO0, HONIITAL B 30
PR 2143km?. DUmith. 4. B #7. BOEE. MIPEWENLEE T
IR AT, RO R K ST L . &S T R IR AR DG BRI 3R 2-2.
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%22 FHFARBEEEE

Table 2-2 Rainfall Stations in the Ziwu River Basin

Hh PR AT B e
SR i 4 FORME IR

Jbsh Re I [A]
) VY e 33229 108°07' 1959 1959~2008
Gl Wk 3316 108223’ 1965 1965~2008
AT [GERE 334 108°13' 1967 1967~2008
R JeHBE 33938’ 107°58' 1980 1980~1989
K223 K I 3326 108227 1977 1977~2008
PR b 333 108°02 1978 1978~1989
(i) ) 3339 108°17 1980 1980~2008
[LEp] KT 3345 108°19 1980 1980~1988
[0 THLPE 33930/ 108°18' 1980 1980~1997
R M 33°18’ 108°10/ 1980 1980~2008

TP AR A R R R

M,

IKSCAEH B A B o = AN RIS AL, AR
KEFERE TRHK, EMZEN DR T ACHFN S« A A B I 4E bR AR 4 4
3 AT AN RS R B X RT 17K STk B B s 4 #1932 IR E 10.9 12
m’, “FRRE 34.5m’s, mRKFERRESR/MERRERN 24110 m?, 43910 m’; FEFK
H 7~10 HARRE HFERRER 68.6%, fEAi/KHE 11~3 AMAEREN HERRT
11.7% PIAES i s R 5 e/ MR 73 70 9 9 6270m’/s 5 0.18m’/s. dl i [ AR EAthiZ:
WP K SO AR IR IEAT BERAZ IR, DUACR AR iR A m s s AN E K JS, 153 =

T UK FEIUE 2 4F - IR 8.65 12 m®, Z4FE AR & WA 2-2 .

g (m®)

iy =

2
i

HH

-

2.0

R

1.8_— —— e

1.6
1.4_
1.2_
l.O_
0.8_
0.6_
0.4_
0.2_

0.0

7
At

B 2-2 = KEMMA A FHBRIRE
Figure 2-2 Monthly Average Runoff at the Dam Site of Sanhekou Reservoir

12

g 9

-1 70

0w 11 1z

A (m?/s)



Bt FE XA L

PRR] 17K ST 3t 22 4 () = 8% ot vb B SR B s B Rk, 19 3 2R B R TR &
53.6 /i t, i AR LA THE B = UK ESE 2 P 8 b 21608 43.1 F
HAENASEAZE 2-3 Fros. BT 700 KA B #ER2 prje b B skt SR
oA S PR 0L, B VDR LN 0.2, TS 3 =i D3t 2 -7 HER i
WEN 8.62 7 to
k23 ZA oM S FFHBESRFAA 5 EE

Table 2-3 Annual average monthly distribution of suspended load at Sanhekou dam site

A

JEK 1 2 3 4 5 6 7 8 9 10 11 12 ﬁz@

e

b ik 0 0 001 029 117 102 116 114 578 265 0.07 0 43.1

o D . . . . . . . . . .

JAN

§<Z/j [):[3 0 0 0.02 067 271 237 268 264 134 6.17 0.17 0 100
0

2.3 LR

S K EE TR EAL T RIS, AR ATEIX R 3 6 NME 1 AMEIE T
45 NMTEA, BN 3575, B 1279 P AR, SMAENEFER, ESHERE, &
MEEHRIBE] 90.3%, RAEWEERE. RAAEZH, & “KREMMZKE” f “HH
WZEBZ 27, #giit, 2021 FFReE B AT 32360 A, Hi 2k AD 18206 A, HEA
T 56.3%, BRBIANTT 14154 N, (RN 43.7%. £EFENT 2.62 /N, Wk
KA 53.79%

2021 4F, PEESCIA T EME 130502 56, 5 EEMHIEK 8.9%. Hrh, FH—r~
A HETIME 23082 JiG, [EHLIEK 6.0%; 55 =¥ in{l 24574 7370, FIEEK 11.1%:;
=l 82846 T, FIELIEK: 9.1%. a7 SME, H—. 5 R =77y
I 370 &5 EEA 17.7%, 18.8%,  63.5%. WFFE I LA 4 B A 7 S B AR A0 175 0 L1 2-3
FI7R o

AR 5E B P2 40355 Jiot, HEEFMEIEK 6.3%. Hid, £l fH 26669
Jigt, K 7.5%; AMEE 26669 Jit, K 7.5%; olkrAE 1349 Jit, K 5.5%;
Molbr={E 10211 Jiot, 3K 4.1%; #olk={E 1208 JioG, K 8.4%. SEMR SRR
39604 T, JHELME AR 3038 ., #nok X HEAEIR 7760 B, EAMAKRMR 7402
o ALV AN 34394 7, &AL TR 604 M, KRZAFHE 3428 A7

2.4 IKISEHEAMIA

(1) SRS AR A0

B4R (2015 ML EERZF 52 RBESET AR WA DS, H520154
FE X AR RS N VB 00 o St 5 ) (4 R K PR B 2 A e s AR R ) (O S e,
I A TR TS Y R B 2 . COD 65g/ N-d, &A 6g/ N\-d; KA AIETS Yk
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JWARECN: CODA0g N -d, HAR 4g/ N\ do AHATR I AT R NS 7 A R0 A8 100
kg/ N+d 5 80 kg/ A\+do RAHHT REGEX g S HE AT R, HEARy: AW
15 QERHEICR= N DB AT 5 SR HE R B 15 G UG DLILR 2-4 P
£ 242015 F A0 ERAFF FHRE
Tab. 2-4 Domestic Pollution Emissions in the Sanhekou Reservoir Area in 2015

{50 HPE (Ya)

KA AH TS K HERGE ()

COD A
IR 14009 511.3 332.4 30.7
ean) 16249 4745 237.2 23.7

(2) BAEFRH

BEFRMEGRFERATAER. 4. ENXERGRY, 2015 F£50 & B FREE
MRS AR . R T E S MRS AT, HE L RSH
(EEKI R EZERARTER) M (BB IR RIS ME) (GB18596 - 2001)
%, SIPTAH 8500 k44, BARGHWIE2-5 R, RE&TH &G AREN 21559
. I H A CTOR B @R AR # COD50g/sk-d, A 10g/k-d. Hi5
FAHRETTE AR BEFREGRMEHRE= MR BX EEFREEE. B
THOLINER 2-6 Fizw.

k25 FHERMMEHRITE

Table 2-5 Statistical Table of Livestock and Poultry Breeding Quantity

FEFAZE e ES KE i it
BEFEEE CGkED 1029 3774 62900 13059 -
P R B A 5145 1258 2097 13059 21559

£ 262015 F =0 BERE G HRIITEHKS

Tab. 2-6 Pollution Emissions from Livestock and Poultry Breeding in the Sanhekou Reservoir Area in 2015

25 HECAR B (gi3k O 5 HEE (ta)
R E COoD A COD A
21559 50 10 393.5 78.7

(3) fRHERZ

R ARG G F B R AO A5 Ty, ARYEHIEE 2015 FEM ST A B & B
MR, 2015 SEHHHBTH RN 1882.8 AW, ¥R (EE/KAEFEEZ EHAERE) 5
FH SR A € B TS Y HEU R BN : COD 18.5 kg/(hm?a), &R 5.2 kg/(hm*-a). Hig54L
Hpat E AR N: R EZRRTG R E=AR H AR X HE RS Bt A g R 153
2015 4 =] e X A AR TS e N : COD 348.3t/a, 2% 9.8t/a.
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3 ARGHNFHIMEXRIER

3.1 R 1EHR

3.11 REGRNENENX

RGN I NFRN RGNS, fGFK SD, B 1xHE B R R G T oM it 228t
BT RARFH— N3, RBERH AR S54SR U s m) 2B, R8i30 7
STV RS MBS AL, RS, BRI, RIS, HMEBITHHED
FARF RN IR RA TR R G BB G R NRGETTERINAEE, K530
HEAE IR ST 3N, R 3ANHIERSG .

3.12 REHNFHHER

RGN N1 R URG AN R, il RS RO B Rk A 8. R G507
FHALUN UM A

(D RSB 1%#eEHR 2 N0 KA & (nas. e E255%). sl
iR H RENAINERERA BN, JFaei@Ed W S5k, SER SR R A E
H, CIEBEHT RPN R RE NIRRT RE, HAEIXLE T RGBSR
R, mIAEMSWMORME S, JFREN LSS, WSS T2 ME. 2. Z4E
PEIBIE T

(2) &G EAIEAERKL AR B, 255 )18 (Systems Dynamics
Models, f&FK SDMD & —Fhom i R 405 P55 2 (A A BAE F DL RAR BRI 2 B PRL2R G A L3
PERERY, HOEah 77 MM RANZ AP A S MR =T, FERE RS NER 3 1 #HL
S NI E o BT RS0 S ) PR 25 Bt A B TR) A 35T el A, DRk e DL SRAR AU
/B2 N = L1 NS P e e o S o I o L DS T S TSR0 S e

(3) EERBIEA R B R BT T . AEX REAT BN, FEmmE L ERE = .
o E e T oE A, JE T SD ALY S A5t Rl 5 A AT LS RGN K Z S HR R
GEBERZIAIMBR KRG, KRBT T RGBT NINEEZ.

(4) RGN 1% R —FEERGEN SNEAT NGRS . SD 18X 7] J (1] 4k
b, BH T eSS EEMSG G, HEGH BN ITERMI N . 75
PLEME N SFIA, LUEENSCHE, MEANR. PhE—3 E7Enit.

(5) RGN Aa S5 DAL SEBR In Oy, I Rt &S5
R KR, A “If—then” HIEH), & eBE v HE HILX P45 R %4, HRIED
BIGEAT, BT, 0 AH R TR0 25 SR BEAT 20 A, AN H A B R ek

(6) SD B G EAITSLI LR, JokH . BAEE =H MM ANES S,
EAMN AT PO S M EEE . (5 BN . iRty @, mH R LU AT EE
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iz X5 BRI SR (8, 30 B TIRSOR il & oAl 2R Seit o 5 Rk 2 BEAR 1A i
AL RGNS —DAWrEE S L ABIRR . AR TR . X R 3 B
RN AR ADET L . R T A

3.2 REMNENERGS

3.2.1 RIRFEL

£ SD 1, REFE—AEEHIHBHN, X RGN FE—HBoos TR, A M
HZ )RR TR N TENRGMS, RAESIMNTHENHIHESRMARRN
e RGIRISHFE I, 20 NIE R UG, 1E R HRHIE R — M as s 51 # 5 &
AL PR R, TSR 5 IS (ORI RHIE 2 e B 3l SR 4E R B bR, IRE
H bR SRR SO

RMAG R EARBATSHERMN RS, JFHEAERAE —AsE A R uE
B o B3 5 AR AE R i 2 R PG A B RO I [ 2%, T R GE RN B — ) (B 2
M, HEARGNERHEAEEEUEAR. ERBRG Y, FA IE R S R B
NIE RS s B R R s (] B FR A BB R . TR AR S [ % ) R — N
T, G BT Dd I 67 ER] SRR T A SO AR AR I . G SR R SRR B R R
MR IE R s R W7, WA RS EI RS . Wi 3-1 fis.

B 3-1 A= R
Fig. 3-1 feedback loop diagram

322 FRXARE

FIRKGRE (CLD) WHCONFERFERE, RERRBARFMERETH, L EHEA
MG B EREFSRIR R BN R R 2 MMM EAER, @il — R 5575 AE Tk e v
MR RAMEE LR, ~ANRRKRBE SO ETZ MKMW RE, HRE RS LT
X ELAR BRI R, AR AR, [FE AR R R R K . W 3-2 BT, Jf
ffRe T EEMA S R XL
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SR 37i5LE 251
PR AR

e : ’: o INBE ¢

’/\
A @ INBE S| @ BT % A%
o e
NN OL. \R) EHIERS, R
: IR ) o]

CJ # ()wmwmmzwi
-} = (B #oraia)m s

B 32 B R R EH5EEL

A A P34 6

Fig. 3-2 Causal Loop Diagram and Meaning of Symbols

ERRKRE S, 1 () 50 (=) ACRERFBRERNRNE, KR LE
IR, XS R B 2 AR . — Sk IE PR B R R AE HAB SR AR B BT
GRS R N, S R B TR AR AR, WA R SR T R AIREEE . Lhdn
R 32 Bl B, A AR, WA BRI, A ARG, WA DHER
Do — R R EERRAE AR AR MR OLR , ORI N, W Z5 R AR T R
MIRERE; nRaed, WS R & TEORMFEE . £- 32 W5, HAETRugin, N
NBOHCRER D TR BEAR, WN OHCER BT RGUM 4 1 B R A8 DY R GE A4
PEftIR, (EARREXN R RIATONBATHR, #MAaihil, EREESUMRIERAE SRR S E
M2 58m, ABABES YRR AT BE M HAE R A

323 REHFEE

DRI SR 0% 5% P 0T 30 22 49 1) DT SR O 8 A S 1 ] B A R B IO, (T AE AR I 903
THARGNE K. H i RER BT, HARERRREZAEH, X2
R EE R R EE, ERMAESEERRR, R LA EZ AT RR,
A BE ST B0 B RG AT AT AL

MEMfFE, & SD PN —NIEFEEMMIR, BARENFE, AR5
[=] 6 Bt IS [R) T AR AL B o RIS X T — IR AR = EOR U, B E A Ae &, B
I B A P

(D) REZFE (LeveD: RifffE, XMpK-FAE, £ PMHANAGERREIER
RGNS RERE, ROME BREMONISERATS), JEH. FENEYEGERSS, H
HpRIEAN:

Stock(t) = ftto[lnflow(t) — Outflow(t)]ds + Stock(ty) (3-1)

(2) HERAE (Rate): WERHEARARE, & MARIEREE RBRE R ER
RSB ARG . ERAAFEN AL FIRT BB 2 50k, 2
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d(Stock)
dt

(3) #iF s (Auxiliary): fERFEERES, 22— NHEEE, ©FERIELRE
R EE BB B fE R B S A B 2 (A], DR A QAL & (1) A [] 17 g P L 30 A%
o BrhAm B AR B 0 B S I A R B O B R — N E T B, R B ALY
— N EEHR

(4) & (Constant): fERGH T, HELAFENEKLWE. FEHEEL
B AR A S ENRE

MAEEEN RA AT IR E L T H, ERRSHIFmAER, By 2 mire B m & fh
FFSA T, mybin. EER. 28, T8, BSREERTS, BAREHE
3-3 Fione MIBUImANE B R s RGP A P FE BT Ty, 20 i H SESHN R 261X 1 5
SRR R IREFEAZIE; RAARKZRRETRELE; HESRERYR
MR SA R B REFERRFREENSNFHN-FEIERE;, @ERA 2 F, 758
JFAE R AN B GE IR, W) 5 AE IR 3R s ) o A% 346 vh A I TR PR A (R 838 . AER] 3-3 MR EAF =
KB, HEHRERGER, T RAPRAEMTMEE, HEIRHERNT A G L0 EE
For, EERAEHEIFSAE, KT3I ALK R, Hz BIRE R R HVE
M, MERANAFERAE, RELARNAERNE. A RREFERAHCSHIX

LB

= Inflow(t) — Outflow(t) (3-2)

AR

EBH - > 2 SO pany
T
— : :“/‘\ _\_\—_.-;
R HETE /oA
s
— —+ =
UfJ
ERTE YRR

B33 AEAERRAEHTHEL
Fig. 3-3 Flow Stock Diagram and the Meaning of Each Symbol
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3.3 ARG hEHEBENAGIE

H RGN )R BL AT R, RGBT EARER . TAHRWm T RS R
SRR R B B %, AT LUK RGRI NEA T RS, SRE HX T RGEAT 2 T AT 5T
RGN 1A AE R M R R EERY E, 6 T BT B BB T RE . SD A RERIZE
A, R AER AR B R T BT R, FRA S AR RN ITIRERR. L%
HLUT LR

(D RETETRE (LD

TERG N1, IREBRAEN A FH R DAIRES TR ER R . KRN
WF

L Level.K = Level.] + DT (Inflow. JK — Outflow. JK) (3-3)

e

LIRS B R R

Level. K— 4B Z 7K F A2 &= 1H ;

Level.J—J I 217K 1732 & 1 4EL 5

Inflow. JK—IJK F-J Bt P4 i) N T 2%

Outflow.JK—JK I} B A )i H o 285

DT—it &N [A]E R (AR 3-4). —MfE oL DT=JK.

DT DT

JK KL ingl
7 K L

B 3-4 & E] AR S R

Fig. 3-4 Schematic diagram of time intervals
(2) HEAETHE (R
f£ SD 1, R TE R R AR SRR . 7R RETEA R
€ T HOTRERIRE, IR A, — BT S K
R Rate KL=2F8. &% H
(3) MBI (ATJTFRE)
AR REAEPCESL AT, AU 45 J8 7 R v )b A5 B e il S S AR 5
RN ARECE T OB T RS, PLy B A SRR EIIRE . S R BCA R 3,
A DR AR BB T AR AR L R N R HOE S HAR O
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A AUK=H#. TE. K. HA
(4) HEE (CHE
HEITE R E g G ERE . H—REBERa A0
C C =N,
i
C—H BT FEHIFR &
Ci—H =& AFK;
N—HEAHE, AR TEE .
(5) FR# (T
FERSRI R e, s s g A e pECE A A TER R H SRR R, H]HEE
AR R, EMT AFRI R BN R R, HTE T 2R, KRB SCRMIITTE
P—FhRETE . H—FREAN:
A Table(TNA, P.K, Ni, Nz, N3) (3-4)
T TNA—E;, E;, -, EM
XA
A—H B TR bR &
T—R R HIPRE;
TNA— R ) RAZES, RIS,
P—RE HAA RS, AN TR
Ni—P 5/ IME s
No—P )i KAH s
N3—P FHUAE ] B 5
E\—% B BUE P=N, HI%T NAH 5
Ex—3 BREULE P=N+N3 [R5 VAR ;
EM—3K BRA K 241H
(6) VILHMETTIE (N7
WITHE TR F 22 B R G /KPR . MR E ., ML ESREM THGE. X T
WHERREATHE 3 NAHIER: O RGRBIIKRE; OMWRIE R 50T 5% A & B
B; OMAMEAKRIFEYIE. H—KPEKEAN:
N ZEXZ=HE. £&E. HX
3.4 ARG HFEBRNSE
X1 SD HMAMEN S, B MAWKRE. BHRN, BELIEFRERE. R
il Jy SR 0] 4y e AR AR R S AR . Pl TR R SEPR R AR R AR AL, DR AR
Py AR e R 75 OGS M AT AR 4B B VAL, BRRBEAL R S 7N R G
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fifs BRPTRAIT IR B RAURISL RS ERFERZAT T REGAEIN L ARG T EH
PRI MRS . — M5, RGN AR S P R A LUR LB

(1) BIRAIETC IR, € R ST 5T

FEREME R R T, o B B0 BRI A EE WA 7T A0 R, R Il R A A 20 A
B 52 ) FLIK) 2 200 I, ORI R IR BT 1, A e PR AR A Y S ERAE AR A, A
R R i) L

HIF A SEIIRIRACE . BRI R G, Al gexs — M8 e i A kAT
WHot, JF HIXFERA R AR . L, RSB I,  — E EE5E 5 PR ALY
A RIENREITS, RHER ISR RO R L, A K R AT R K W
=

(2) FEHEBEBMARGL T

ST G, EAE BN SR A a2 AR G AR A A 1T
SHERBIAZA . XA 2 WA ER, BB ARSI, W LR RS0 &
TR 2R AU B B R A R AR ) RN Bh AT s LRI AMB B IR IR, RS £ AR 1Y)
AW 2] o BE B BSOE BB

AT RGP, BN RGHATE R 0T, REX RGEAT 2 RN EER T
BAGHLEIRIEE N . L, KRG NI R IR W R RSN R Z (8 1R R AT R 70
FHar N ERZMER R &Ja, R\ DERZEBIRER, AT E
EARE. RIEAAREZBIRAR, Ll BRI

(3) #E RGHEEME I 2.

ARGRFEEE BN RGO, 2RSS RS E K, LRGSR
BRI AR AMIERT, R BUR A B A AR K, (B S AR RN E R R iR
KIIFARERS, ISR S AR G I BaRIE 3, RV R Gesh /10 ke
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Fig. 3-5 Modeling Steps for System Dynamics
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Fig. 4-1 Relationship between the human mouth subsystem and the water pollution subsystem
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Fig. 4-2 Relationship between water pollution subsystem and other subsystems
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Fig. 4-4 Agricultural Subsystem Flowchart
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Fig. 4-5 Flowchart of Water Pollution Subsystem
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B & COD A RH (g/(Gked)) 50

BEAETERE (9/Cked) 10

8 HEHh COD /=4 %42 (kg/(hm?a)) 18.5
P E07 A4 R EED (kg/(hm?ea)) 5.2

W NG & (kg/ Ao kD 100

KA NI K8 (kgl Ao TRD 80

e NTES G 0.8

By Je NI 2 H o4 0.1

AR5 G NI Z2 4B 0.2

4.5 1RO

FERRERIR R el I IR R AT A 06, DURA ORILASE UL 45 AT S DUAH 5
Fo WAE RGN AR E B AEENA S, B, R AR
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Tab. 4-2 Verification Results of Model Simulation Values and Actual Data
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Tab. 4-3 Sensitivity Analysis Results
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Fig. 4-4 Visual diagram of sensitivity analysis results
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Tab. 5-1 Decision Variable Values under Different Schemes

A BT TE— HE HER= EIL E S0
(2020,52) (2020,52) (2020,52) (2020,52) (2020,52)
WHEZE % (2025,54) (2025,56) (2025,54) (2025,54) (2025,56)

(2030,57) (2030,60) (2030,57) (2030,57) (2030,60)

ARG TR .
0/ 0.008 0.012 0.007 0.007 0.01
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AR (2020,94) (2020,94)
15K AL % 94 94 (2025,96) 94 (2025,96)
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15KFEE kgl Ned 80 95 80 75 90
=
CcoD ;= g/ A\ed 65 65 55 65 60
At
CcoD ;= g/ A\ed 40 40 30 40 35
WHE R
o . . 6 6 4 6 4
gy 9
M Z A
= . I\ 4 4 2 4 3
e gy 9
5.3 RIULER ST
531 FE—

ANTT 55 L 2020 FFENIPRGE,  HAREHERIE T DOR T et 4R AR e o At S
o WBEANLSCREMSHARRNHBOLR, BB 2020 F—2030 5 1 AR KI5 4 1)
ARG OL. 3 BT B AU R WK 5-2 o
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52 HE-WIRTEFRMLE

Tab. 5-2 main variable simulation results of scheme 1

YIS TR 2020 4F  20234F 20254 20284 2030 4F
YNNG 30400 30378 30457 30596 30692
WHEAD OO 15808 16161 16447 17072 17494
BRFHEE CK) 17195 18296 19136 20587 21700
W4 COD a4 (ta) 375 383.4 390.2 405.1 415.1
A COD =4 & (1/a) 213 207.6 204.6 197.4 192.7
WHAER AR (Ha) 34.6 35.4 36 37.4 38.3
KMNEAE 48 (Ha) 21.3 20.8 20.5 19.7 19.3
g h4 COD N[ & (ta) 300 306.7 312.2 324 332.1
— A COD Nji[ & (1/a) 42.6 41.5 40.9 39.8 38.5
WHZE AN E (ta) 27.7 28.3 28.8 29.9 30.7
KA BN & (t/a) 4.3 4.2 4.1 3.9 3.8
## COD A& (t/a) 109.8 116.9 122.2 131.5 138.6
BREAENTE (ta) 21.9 23.4 24.4 26.3 27.7
THKHBUE R (ta) 620.2 608.8 603.1 589.3 580.1
COD A& (ta) 456.7 469.4 479.5 499.3 513.5
RAAENTEE (ta) 55.1 57 58.5 61.3 63.4

R 5-2 i LIA3 3], 2025 45 444 COD M BN & 557 L BRI N 1 22.8t/a
5 3.4t/a, KRG HIN 5% 6.2%; F) 2030 £E4r BN T 56.8t/a 5 8.3t/a, MWK Ky
WA 12.4%H 15.1%. 175 K HEBUR 5] 2025 4EH1 2030 4F HE DR/ S8/ 7 17.1t 0
40.1t, RGN 2.8% 1 6.5% . FEARERIGKFBE IR 5-3 Frx. HE 5-3 AL,
GiE, SPREMLL, BEVGRMIGKE RS, 2025 F1) COD SEHAM KRS HH
11.3%F1 11.4%, 2030 4F ) COD S A K25 78 26.2%F1 26.5%.
k53 22T ERARFHHKE

Tab. 5-3 growth rate of major variables to the base year

FEAE 2025 FFHEKZ (%) 2030 FHEKFE (%)
I4H COD A\Ji & 4.1 10.7
WHER AN & 3.9 10.8
& COD N & 11.3 26.2
BEARNIE 11.4 26.5
COD AJi] & 5 12.4
RN & 6.2 15.1

AR AE B (3% 5-2) W40, 2020 4. 2025 4F1 2030 4 COD A &5 Fl A
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456.7t/a, 479.5t/a, 513.5t/a, FENFAE 37N 55.1t/a, 36.758.5t/a, 63.4t/a. MIHEHAE
TEISALIECRAE S 2020 4FL 2025 4F. 2030 FEIEE COD AJMT= 73709 300t/a, 312.2t/4a,
332.1t/a, ABENFEAHINY 27.7t/a, 28.8t/a, 30.7t/a. MIEEIETS Yl KA, KA AE
COD AJAEAE 2020 4F. 2025 5EF1 2030 57354 42.6t/a, 40.9t/a, 38.5t/a, &R &
AN 4.3 t/a, 3.9 t/a, 3.8 t/a. & E COD N[/ 109.8t/a, 122.2t/a, 138.6t/a, %
BN RN 21.9ta, 24.4t/a, 27.7ta. HTHHE AR KR, WAE S, KNk
COD FIZ BN EFAAFE, 437518 4.3¢a 1 1.2¢a, V5/KHBUE & 2020 44 620.2t/a,
3] 2025 I/ F) 603.1t/a, F] 2030 £E4 580.1t/a.

R ERrdR, BT IR DRANWIE 0, S SN TS QN B ) LA
K, £ 2020 4E. 2025 £E. 2030 fEIHAE COD AJAT&E 5 COD AJA]s & (1) b3 4y 1)
65.7%, 65.1%, 64.7%; WHHABANIE SR BNFLEEREEI 5538 50.3%, 49.2%,
48.4%. HTRF NI, LM ATETS F NI KA TR, AT IREN S,
£ 2025 4EH1 2030 £ K COD 735 T 1.7t 5 4.1, W RS BN 4%A1 9.6%; AA
SRR T 0.2t 5 0.5t AR GTHIN 4.7%F 11.6%. 1% R BURGk Sk g, H
COD I B RINLG R SRR N, H CcoD MaE A mtbiEsi i 5-1. & 5-2
Fiw, {SKHERCGE A WME 5-3 Fiw. Bk, 5 AR B0 s fili e, ¥
S0P IR B 1 ™ S G
B20 -
Ri0
BOO
490

430

CODAGAE {tfa)

470

460

AE0 | L 1 L | L 1 L 1 L 1
2020 2022 2024 2026 2028 2030
Fin

B 5-1 7 &—6&9C0D A% T4z

Fig. 5-1 Variation Trend of COD Inflow in Scheme 1
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Fig. 5-2 Change trend of ammonia nitrogen inflow into the river in Scheme 1
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Fig. 5-3: Trend of sewage discharge in Scheme 1

532 FEZ

AT RFEFELTRPE KR, UATFRE T L, AHERT TG RERRREER.
AT b e gt 4 AH 50 A% B 1R EAF SR S B M 2 R AR R R I, AR A B ER BRI . AR
I K BTG Gt i) RSSO, 3B Al ) B B TR A AR A Rk A
LUFRsEn. FOAZRTE KR, AT ALK B RER N, Fr e Imai A
BrmK = e N 115kg/ N od, R ANB5KF= BN 95kg/ Ned, RIS SR TE TS
% 1AL B3R 60%. H I AR RIS LR 5-4 B .
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k54 7E_NIZTSHEME

Tab. 5-2 main variable simulation results of scheme 2

Ti % FEAE 20204E 20234 20254 20284 20304
WEAD OO 15808 16525 17056 17868 18415
BEFEEE GO 17195 18380 19466 21494 23119
& # COD A& (t/a) 109.8 117.4 124.4 137.3 147.6
BAZAENNE (Ya) 21.9 23.5 24.8 27.4 29.5
‘ 1 COD N[ & (t/a) 300 313.7 323.7 339.1 349.5
% WHARNTE (Ya) 275 28.9 29.9 313 323
B KA} COD Nii[ & (t/a) 42.6 40.4 39.1 37.1 35.8
RMNZENE (ta) 43 4 3.9 3.7 3.6
KA R (ta) 620.2 706.2 690.6 667.4 651.9
COD A\Ji[ i (t/a) 456.7 475.8 491.3 517.8 537.3
AENT LR (ta) 55.1 57.7 59.8 63.6 66.5

% 5-4 A3, {EHRPIRET, SIMEFFIRRIERE, 2] 2030 4539 N
ElN: COD537.3ta, Z A 66.5t/a, 3l EEEAREIGIN T 17.6%5 20.7%. FJykis
RS, HIE N DBEAE 2030 FEEEILIRERS N T 2607 N, KT 16.5%. HES
FRIABCE I, 7E 2030 FEH B BHELIRES T 5924 3k, HKEN34.5%. H5HE
—FHECE, TSR BT R — 5 RN 2 2, Wi COD NI & 1E 2025
SEAT 2030 FE43 AN 323.7t/a Fll 349.5t/a, TR —IREE COD NIMT&E4r 3N T 2.3¢a
A1 14.6t/a. 2025 4FF1 2030 4F COD A b E—38in 1 11.8¢/a, 23.8t/a. HT
NG K= R RSN, F R K 2 R —NHE S KES 2,
F| 2030 Fi5/KHRE T RN 12.4%. FRE—5H R COD FE RIS RN
R LA 5-3, B 5-4 R, Vs KHEERUR = Ean i 5-5 FoR .
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Fig. 5-3 Comparison of COD inflow into the river between Scheme 2 and 1
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Fig. 5-4 Comparison of ammonia nitrogen inflow into the river between Scheme 2 and 1
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Fig. 5-5 Comparison of total sewage discharge between Scheme 2 and 1

HiB] 5-3 AT %A, 7% 10 COD NJARAE 2025 4555 2030 4R 43 Al LL 7 R —3 T 2.5%
5 4.6%. HE 5-4 /15, TR MEENTEDHIFE 2025 5 2030 IR EINT
22%Y5 4.9%. HIEl 5-5 ATAL B NSBT K A B RN, R FE RS T,
J5 S W KHBCR S KRG, SRR AR PR, DA 2023 €75 % RS K HECR
R, W E—IMT 97.4va, BKEN 16%. L5 LK, JF R AEERETFHRER
J&, A EAE R HIEDOL T, FHI5 A5 K B HETBCE AR 27 58— RO R | W] R 4
I, AR E IR Y, MGG Gl IR X2 BF B AR I o DRI a0 R
B Y i, BRI BTk sT 4L

533 AR=

77 R FEF BRI BRI R G, WMERT K RIERE, R K5 LRY
FOEE B, BN AR 15 V5 G A O TSR RE o T el 3l B A S R AR A A o =9 1 K A
B, fEJ7 R EEAE b, PRRE @SRRI SRR I AR TS K AR FE 2R
[F IR IR AE VS COD P24 RECHEE N 55g/ Nod, RAAETE COD =4 RECHE N 30g/ A
od, WEHAETERAEHERELN 4g/ Ned, BRI EFE B EREOHEN 2g/ Ned. AL
AR B RET AR IR 5-5 FR.
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Tab. 5-5 main variable simulation results of scheme 3

Ti % FEAE 2020 4E 2023 4% 2025 4F 2028 4F 2030 4
BERFEEE L) 17195 18271 19049 20340 21324
W4 COD A\Ji & (t/a) 300 259.6 264.1 266.4 268.9
fFf COD AJi[ & (t/a) 42.6 31.1 30.7 29.6 28.9
il WHAENE (ta) 27.7 18.9 19.2 19.8 20.1
§§ KIARNIE (t/a) 43 2.1 2.04 1.97 1.92
KA R (ta) 620.2 555.3 514.1 415.7 351.7
COD A& (ta) 456.7 418.5 420.8 422.6 424.3
AANM BT (ta) 55.1 455 46.1 47.4 47.9

K 5-5 °[%0, EAE=MFBET, 2030 SEIH4 0 COD NI &N 268.9t/a, LI
REWD T 10.4%; WHEZ BN R 2030 54 20.1t/a, HHURERD T 27.4%. K&+
A COD NI AE 2030 5524 28.9t/a, SPUIRMELLE:, W EN 32.2%. COD Al
7E 2030 4524 424.3t/a, WIUIRFEREIR T 7.1%; AENWAELE 2030 454 47.9t/a, LR
ERERT 13.1%. HE=HHE K COD N M ENM S i 5-6. & 5-7
Fise SR =577 F— 5K AU £ R than & 5-8 frs.

520 —W— AE—
- HE=

CODAGAR (tal

1 . 1 . 1 . 1 . 1 . 1
2020 20ez 2024 2028 2025 2030

Fin

B 5-6 77 % =57 %—#) COD AT &3k

Fig. 5-6 Comparison of COD inflow into the river between Scheme 3 and 1
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Fin

857 FEZLHTE—HARANTE

Fig. 5-7 Comparison of Total Sewage Discharge between Scheme 3 and 1
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Fig. 5-8 Comparison of ammonia nitrogen inflow into the river between Scheme 3 and 1

HIFE 5-6. [ 5-7 RTLLRITE, 7 5 =38 g o QAR i g, s S
EHAE PR R, RO ST R A R B, U5 S =) COD AR
NITESER TR, RGN, 577 %R0, TR =1 2025 £, 2030 4
COD N E I T 12.2%, 17.4%; BRENALEEWBIIHIKD T 21.2%, 24.4%.
HH P 5-8 T %N, I PR A K=&, 1E 2030 4F, 7R =BG KHRE T E— 1R
KT 39.4%.
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534 HRM
M RS Je ) 3 ZRIR, 1B B IR RO ) BB GRS . BRI AT R
FEAKMSE RS, (HEFENEEHREYEHR T ImAT, RIS ST M HE
KA, WPARKH T XI5 F M HR s . BT RL, AR R — WAL EON T P Bl
BEEREDNHT, MREESHEMNHESE, BRFREERESTR=—3%, H¥
SHEG TR —RFF 8 R Rk 5-6 A,
%56 TEWH T BT FRIMLER

Tab. 5-6 main variable simulation results of scheme 4

& FEA R 2020 4F  20234F  20254F  20284F 20304
&% COD A& (t/a) 109.8 106.7 104.3 100.2 97.3
‘ BERANNE (Ya) 21.9 21.3 20.9 20 19.5
% HAKHEUS & (ta) 620.2 571.9 566.6 553.7 545.2
" COD N & (ta) 456.7 459.2 461.6 468 472.1
AENT LR (ta) 55.1 55.4 56.3 58.5 60

% 5-6 AT, 17 RIUMRJEIEGL R, 78 2030 & & COD A[&H 97.3t/a, L
2020 T 11.4%; FAENE 19.5ta, 202 9T 11%. COD AJMETE 2030 4F
N 472.1t/a, BWAENME 60t/a, SIVREMEL, BEIMESHN 3.4%, 8.9%. HENEHT
EMEEH RN E L 5-9 Fror, TRNET7E K COD Mz &5 RN
BxttbnE 5-10. B 5-11 s

ELE
3 |

—— 7
7
140 |

—
[ )
=)

EEODATE (t/a)

—
—_
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Fig. 5-9 Comparison of COD inflow of livestock and poultry between Scheme 4 and 1
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Fig. 5-10 Comparison of COD inflow into the river between Scheme 4 and 1
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Fig. 5-11 Comparison of ammonia nitrogen inflow into the river between Scheme 4 and 1

HE 5-9 Alfg, AN T, B & i REE, B8R
HIHEBA IR RS, 57% M, 7£ 2025 4F. 2030 4F, & & COD A EHIHK
TP T 14.6%, 29.8%; ZENE KRR A T 14.3%, 29.6%. HIE 5-10,
5-11 R, £ 2025 €FA1 2030 4%, 7 5575 5 — BB S RAH B COD Al & B HERUY
BT 3.7%; 8.1%; BRANFEM T HHBIELD T 3.8%, 5.4%. H5T7R=AMLL,
SR B B TS AN HRTSON T AW s R HE O R AN K
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535 ARA

HREIRFTE. HREAFREWUMELEE, mRn Rk R If N, 15K &5
I, X KRBT . TR HEAE b, S AR RA T RE T, WA RIS
Bl HRE 8, [ S AR TS YR AN B TS e UR s G i, AR N AR
H . 0 T BB ANR B AN 3T5 K2 &, ORGSR S, K A\ 375 7K = E i %
B 110g/ \ed, RA AL 5K ERER] 90g/ Ned. AT COD 774 REHE N 60g/
Ned, BWHATFRAEAE RBOAEN 4g/Nod, KAATE COD 7= REOAHEE N 35g/ N\ d,
R AR R B4 KRB 3g/ N ed. BT RIS IT S5 Rk 5-7 Fs.

k57 HERMESTEHRME

Tab. 5-7 main variable simulation results of scheme 5

Uk T A 20204 20234 20254 20284 2030 4E
BEFHEERE CGK) 17195 18343 19308 21080 22462

& COD A& (t/a) 109.8 107.1 105.7 103.8 102.5
BERANNE (Ya) 21.9 21.4 21.1 20.8 20.5

4 COD N[ & (t/a) 300 289.5 293.6 298 301.3

. K Af COD Nii[& (t/a) 42.6 35.4 34.2 32,5 314
§§ WA BN R (ta) 27.7 19.3 19.9 20.9 215
KA E BN E (Ya) 4.3 3 2.9 2.8 2.7
KU & (t/a) 620.2 610.9 557.5 4445 372

COD AJi[ & (ta) 456.7 436.3 437.8 438.6 439.5
AAENMEE (ta) 55.1 44.9 45.2 45.6 45.8

M 5-7 WA, EHFRAMKRIET, £ 2030 4, &FEHFFEEEN 22462 3k, HLHUIR
FEREKT 30.6%. &E COD NJELE 2030 FEHIHE L DR EIRD T 6.6%. 2030 S
A% COD Ni &4 301.3¢a; RATATE COD NI &4 31.4t/a, SIUREMITE, RA4A
i COD NI /D T 26.4%. {5 /KHERUS SRAE 2030 4524 372t/a,  LEIVIRFEBD T 40%.
COD AJi S B fE 2025 4EA1 2030 5434 437.8t/a, 439.5t/a, 45l IR T 4.1%
55 3.8%, @HENLEN 452t/a, 45.8t/a, SIURFEFLL, BAEDHN 17.9%, 16.8%.
HEAG T RSN EX A 5-120 B 5-13 fios. HRAS TR —Ki5KHE
U RN B 5-14 Fos .
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Fig. 5-12 Comparison of COD inflow into the river between Scheme 5 and 1
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Fig. 5-13 Comparison of ammonia nitrogen inflow into the river between Scheme 5 and 1
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Fig. 5-14 Comparison of Sewage Discharge between Scheme 5 and 1
B 5-12. 5-13 AIAFAT, RS 3 s, s RN &2 b 2
—EHE, BgE LA, SR, 7R 2025 45, 2030 SFAHEL COD AR & 73 il ik
BT 8.7%, 14.4%; WENMES DT 22.7%, 27.8%. HE 5-14 7751, 5K
BRI S, 1E 2030 SRR FN 35.9%.

5.3.6 ZZE TR
K 5-15 Rox T S MR BRI EEB BB R, I AR T BRI R, &
BB IE A = /K BRI KT e 8 R Gk B T &
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Fig. 5-15 Comparison of pollutant simulation results under different schemes

5 G S YRR 2T =30 R B R R IR, SR AR ok =T 1 K R e i K T
QAT AU . B 5-15 AN, {5 RMIRHRRCE £ ETHES, £ 2030 4 COD
NI SR ENIT R ) 513.50a Fl 63.4va, HIURFEM HLE, WK 5510 12.4%H
15.1%. M5 /KAREEAE 2030 FES5BURFELLE, BADERN 6.5%. 7= —EARI—F
HIT5 Gl AT SE N, =T DTS SR Rr S in, SRk e (K i % 4

J5 R oM B 22 5 (R R A, FERADLN (B Y, B ROSR I 22 B PR R e, KA
RIS T7 M . EIZTTR T, EXKEF R PIEN AR, X TR E &R
THBUE R ULAE 2030 LL T % — I B S SR EEIE K 1 6.5%. (HEDVA TR RE R,
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His g mrH et 2 K &N, Wi 5-15 fr, 1E 2030 45, COD AJi &M FN
8 537.3ta Fl 66.5t/a, HIURFELLEL, B F D518 17.6%F 20.7%. 15 /KHE
7E 2030 £ 651.9t/a, HLBUREMK T 5.1%, WHE KT 12.4%. £ 5 RS,
ZH RS R R s . R A, REESF R RSN R BRG]
I IREE T Y Moo RO SRR A5 R B Rk, ARES G (1 5 80k B AN R DU IR 55 R
ai AR, AR R Gt 8 e, 38 il 7K 5T )% Ak

TR =57 Z IR B ORY I R R, LIRS LR 1 A1 JEE BR ) 22 5% 1R &
TR =R MNAEEG IR MIEERE, TTRUNE B GIRN AL HERE, FRNIX 2 MTE
#HRZE T 2GR HIE 5-15 WAL, ETR=MRBIEOT, 2030 42 COD A&,
BN BAVGKHE N 424.3t/a, 47.9ta F1 351.7t/a, SHVREMELE, b H
AT 1%, 13.1%HM143.3%; 5 R R _ME, CODNM&E5 A T 17.4%
5 21%, @ENES IR T 24.4%5 28%, 15 /KHED T 39.4%M 46.1%. £
FI R JEMEDL R, £ 2030 4F COD AJi[ & A BN &5 5] 472.1t/a 1 60t/a, F1J5 %
— 5 R MR T 8%, 12.1%H15.4%, 9.8%. R WL, 5 R =AHT =0 A
TR B IR T T T KIS G iR It i, 55 R —MEE, X R RS G
NI B — e MR L PRSP REoK PRy 21— & I/E

TR BN K R, BRI XSS R I R, I Y
AT R ERIFRS, IRIRERT NE. HRIETE . TR =M EUMNLGSE. £
20304, COD A& R BN E D AN 439.5t/a Fl145.8t/a, 5/KHEE N 372t/a, COD
ANMBES TR MBI T 3.6% HETR—-—MEFRXR_MHIL, TEREM
15 B AT K AR AR /M 2 o ] LT R A TS e BCR 2T LA, HEH TR AR
BEFEAEL 2030 FHTR=MEEFERES T 53%. FIEERETETAN
i e X R R R R BF R R, SR T KBTI ORP, R EUBALI T R .

I 5 MR ATULEH, REFTE—S5HEHNREF T a8mai KE,
EXF BE R 7K 5 G A ™02, COD. B BN & 55 /KHE S e 3 M %G,
HE AT, CREFIUIR R, X5 G thl 8 e A R BGE — P AT N, B AR K IR TE 4y
) AT IR ANARER, T REEAETRE, AT . FR= FRIWAE R RAR
BT AR OR I EE, FRAC 7K RS 3, B0 RTOEYERF 1T &5 IR R IE L .
%7 BN G R FE IR B ORI R A 5 R R A B4 I RUR o By AT 8 T =0l 1R
SRS G s I 7 58, AT DM N s ik #607 & .

5.4 KREING

A FEAE =] VREOK TS G il R R B B, @i sk, WE T S
AN TR R 3577 S8R I B =T RSO SR ) R R RO o 38 6T B 43 A AT LRI SR B — 1)
5 e 0 5 IR R AR I B SE IR I AT R R R, AR T Rk, TR 5 2R
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FFELRIETT S, NI T bt BRI AT, BERSAE =i DRI S e F il
Bk, 2 ABRKTTS, PO RFE TR
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USEE SchiEE) BS)c 0

6 JKiTFATHIFEE SN

UGG E R WIS S kil BN D E (Y I PSP X6 SRR SN (8 N e SR
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