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ABSTRACT

Recently,as the control efforts continued to strengthen and management system
improving, point source pollution control has been very significant results in
China.However,the prevention for non-point source pollution is still in the exploratory
stage and the control measures are rather weak. At the same time, rapid urbanization in
China have been developed a lot of natural watershed, vegetation destruction, drastic
changes in land use pattern.The above makes the proportion of impervious surface
increased rapidly as well as the hydrological cycle conditions changed greatly.
Therefore, the non-point pollution cauesd by urban underlying changes has become a
major source for surface water environment pollution. In order to effectively control
urban runoff pollution, this article is from the following aspects of its research:

Firstly,reference the ideology of quantity control which has been successfully
applicated in the management of point pollution,and establish a quantitative relationship
between total pollution load of urban runoff and protection objectives of receiving water
environment. The specific research contents mainly include three parts: characteristics
of urban runoff pollution. simulation of total pollution load. technology of ecological
treatment.

Secondly,in view of the randomness. non-continuous. sudden. difficult control of
urban ruonoff, mastering the characteristics of urban runoff pollution and adopting the
appropriate control measures is especially urgent to ease the impact influence for water
environment.So as to provide theoretical basis for simulation and control, taking a
unversity of chongqing as experimental subject, analyzed the pollution characteristics of
urban runoff by monitoring the water quality of different urban underlyings, and
disscussed the law of influence for main causes .

Thirdly,based on the pollution characteristics of urban runoff as well as the law of
“generation-collection-discharge”,the total quantity simulation system for urban runoff
pollution load was established.And made the production and receiving pollution process
together by taking the ideology of quantity control as reference in order to get the total
quantity control objective of urban runoff pollution.Taking the measured data of Huxi
university district as example, the parameter calibration and model validation were
analyzed.While, the scope of model was determined by dissucussing the sensitivity and

best domain of parameter.
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Fourthly, on the basis of summing up the research findings and practical
experiences about ecological technologies, as well as considering the results of the
above chapters , unit ecological treatments suited for our national conditions were
proposed. In view of the three stages(genenration- collection-discharge )during the
runoff pollution process, the suitable unit technologies and combination patterns were
collected.Thus, an appropriate ecological treatment system was established to reduce
the total pollution load of urban runoff effectively.

Finally,by applying the model system in Hu xi campus of Chongqing unversity,the
total quantity control target on urban runoff pollution load was obatained via analyzing
the results of total pollution load on urban runoff and water environment capacity of Hu
xi river.And then,based on the target as well as the environment conditions in this
region,two ecological control plans were proposed.Finally,through comparing the
reduction effect on total pollution load,the optimal ecological treatment system was put

forward.

Keywords: Total Quantity Control, Urban Runoff, Pollution Characteristic,

Load Simulation, Ecological Treatment
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Fig. 3.2 Sampling point of tile roof
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Tab. 3.1 Concentration of urban runoff pollutants in Germany
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H;-N

T 90%FEA Y AR AEAE AT BAERT EAS X R4 90% M A RIE, BWAE A 90%HIHl <
KSR A AR TR BE XN, DUN &R .

R 6 B (2 FE 0 A W 00 7 (NURPYRE [ 22 AN 1748 0 A
LT, S SRR R B A4 TSSCRAIEYMAD. BOD(AALFEA )
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Tab. 3.2 Concentration of urban runoff pollutants in the USA

IR TR K AR (mg/L)

Moy EMC 77 % #5
HE 90%
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BOD 0.5~1 9 15
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Tab. 3.3 Leading tester and analysis methods
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Tab. 3.4 SM EMC on different types of urderlying surface
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COD,, 40 33 23 2.29
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Tab. 3.5 SM EMC of first flush for different types of urderlying surface
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HA 2 2.68 5.56 4.95 5.64 2.15 3.13 2.68
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Fig. 3.6- Fig. 3.7 Curve of PH and CODcr for different types of

urderlying surface during a raining period
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Fig. 3.8 Curve of SS for different types of urderlying surface during a raining period
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Fig. 3.9- Fig. 3.10 Curve of NH;3-N and TP for different types of

urderlying surface during a raining period
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RIARTHE T BENS RV i BN, AORE R B IS E b2 th H A E R
K. 43k 40 ZEKRE, ENIMEZHIR AN R VFZ SR mRE X, JIF
JEIET 475 HIEOBF ST 1A . X885 SURRES LU R LK — R BREE A v
ARV O S5 AR S O BREE bR VR BE R LA, — R PR A R IR 1) 1 v ) A
B ) —RWEREERAEERE N &KV REE ) WS R RSB
Fr VAR 55 A JES A A 5 PO S5 AN PR B 2 B 0 9 [R)AL e € AR SR s A e 2
B3 TR CHERUK VG G B B AR RS A B I N X B E
AIERK S, KBS 2500 BB DAL E . 3 2 KIS — 7K b v i S 1
BRHECR,,  MRGZ AR AE L3R 4 F R (BT RE AN (K95 Yo TR o, I RRK IS A
Vrghis sk R 2 008, [ py 2 B KR 28 A DL R i e KR 2
Fe— B KARLER E BT H s B ITRER NS i m, HAE KNS KAERE. 7K
JREFR CH: y5 s A5 o290 frep & B Ll EX T KRB 25 B e U7
KXJF, EBFH NN KRR, KA — g D Re 2k . /K U RIKER
g H bR BT VPN s B e .

R E KA U BARAMESHAAE SSRGS EIN Z B R
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TG HIT e S VFHECS G RS, KRB 2 R OB F e WL AN 4 s K
G ARR T EARA, AU S A B S AT A B DL A S 2 T
BB OGRS TIPS EE AR . T ARSI UM SO IX A0, dad
S R TP B KO 5 R AT S0 3 B ek By BRI LAY, BRI AS SR A
(R 7K PR A A U B v B B DL I 2

@ RREMEOL LA TTIAR

X TR IR B A, B2 A 20 A 70 R4S I 5 1 E <A & 5 I R
BRI, BARM S AL A LR JUANEr B SRR B, WD SEs b B, AL B
AT F B B 4100

[ A D2 L T B PRI K A B A A, 1 - JOK A A B A
A U R G PR RUVRE R, 5t SR (KA LA g 222103107,

1) HEERFES DA —RMBEARE, “REEAR, EaFRzXk
IK B 25 f

E=E +E,+E, =Q(C, -C,) + KVC, +qC,

At B—MERE; B—WMAEARE; Er—HMAE; BEx—X[RKM InITRR
g QMBI iE;: C—KBhrifE; V—KARAER, K—Z A R RE; Co—
TRAIAEAE : u—UE o

AR B P R KR S v S AR AT A o R B B 55 A A

a) INEIAE TS A Tk, Az, 28 Al BRI

b) R EE RS oA, HE 07 AOY ISR, FFRGR 5

2) KR E B ST ATHNTE W;

E=W = 86.4[C2(q +Q)- che—kl}

A Co—KTbrE; Q—M it E: Vg3 W P HECE; 1B
u— KT AR k— B R G Co— il v ik

AR (R AL S AT A T K SR EAN AR (R AIE T B o AH HH T 52 o N o]
Wt 73 g AN TR R DIy RE DR, LA A2 AN ] 5 22, B LA A Y 3 Y LA«

a) BRI B K bR rT R AH [

b)  BEANAIR A R — D e X R, A TR] 7K B

3) WX KR INE A &, N ATFGKHEE R =5 AP Wi

= B fl B A= Eoo i
E=E +E,=C,(q+Q)e " -QC,
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Q.Cie™ " +q;p, =C,Q,
TR VAT T R
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AP Q4 i BV C—28 1 Bell K pohsitl s q—28 1 M D HRG
W pi—B 1 ANHEG DVE R EE s k—3 1 B R AR R G 6 1 BN B
W I 0 R T R IT B 1). 4: B, = C4(Q,, +0,) —Cy, Qe ™, W E;atfe
S5 1AM O RVFHESCRE, KIREE AR R 5 B i 2 il

AT LR YA R D RE X BOK BRI, — T REX BL7K AR HERT
— I RE X B RS 2R A (0 S M o E L B0 B 2 25 A b R 380 v P, A 2R X
KRR A R S ML E . RO & BT BN 3T BOK SRR AN ) HL
HevG LR 2 11 D

O/ €785 £08 ¢ itlilip e Ik N B RIS

KRS AR UM, AR E DR R BT IR SRR IR H bR
TR AT R VF AN R . Wl fe KRB D REA TR 4 AT T, %2
PSRN KB CR .. ERERA R, TERR. MR E 3 3, BT
IKIABE A R, EZ0 0 V5 I N R (V5 A R . HEso A ) s
VT GO RAR T AR BUR Ge s 15 PR G (V5 AT /K AR TP 1) B A o

T8 B VR FEAS R B V5 R e B K B A, BEAC B REAE 8T 18T A 35
SIS T YR BE AR T _ AR ) AR OK, DRI AT — 4 A AR R O 5
VI I\ m) LA ). [RS8 Tvg e NOK AR e, 2 tlE . 1T i
HAAER], IR E B R A = A I A= 4k, 3 i R Wes
YeWAE K IR EE T B HE AL I B R R 5 8 SRV AL R A P

1) — 4K B A R T

TR KRB 75 5 0] FH pR O R R IA N

W = f(C,,C,,x,0,q,t)

0°>~n>
T AW IR K, B DX BAR X AN 52 g ity o5 ROBEAR R, PRt
] LUK F 4 K s 7 1021050,
C,=Ce 'sau (4.11)
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Horpre €y O B W K o B A IR B mg /Ly Co oA R W T 7K s e
WAL, mg/L; 734, TS24I 5812/ T 200m, A R] DR —4E
IKIREG R AR .

X

M/:3154{C@M““%—CN}X(QO+qO) (4.12)

s W—KIRBER T, VG RIRETFKELR R, Wl G R A ERR,
kg/d; Ci— S HIWTH K IR E mg/L; Cn— KNSRI TR bRUE, mg/L; Ko—i5 W)
CRE MR RS 1/ds x, Qor qor u M HIFRIRIFFUM B, km; BFFUTEL 90% R
UFR N A KRR, m/s; BT BN IR ST K HEBOR, m/s i BoP- 3
i, m/so

AT G RO TS, B B R s, DRIMAE A A SR A A HE
RO, R SRRSO R S — AN T2 B O IR AT HE U TE

2) Ui

a) VIPLEA IR AR Ko

S WG J ) VR, BRI G B B 1A S PR L 5%
M) o G B T 7K H ) AR 5 7K ST 4 A T AR A B AT S AN [ ST B AS Rl T A8 4k, A
I BT 5T B 1) Ko (B HEAT A 5o AWF9E B LU R vk T 507,

K, =0.061+0.551u (4.13)

X, Ko W15 RWsE & M ES (1/d)  u MBI (m/s) BT
BV v

b) BCF R u

AT P BB v A R T 20k A 10,

u=a0,’ (4.14)

X o, B ALKESE, HLMEGRSIHR. o FERKANGARL, B
A A TERER . —BTE: 0=0.6, B=0.4. HH QoK 0%k
HNMOKEN R . AT o, B AAIEL 0.6, 0.4,

4.4 SEERTE MR
441 BEEE

RSO T BB PRI E 0 I B 30 5 RN R R VS R AT R,
HAEZ B 58 SR RO 22 5K BB UL A A SIZ AR, AT 6 2 0 10 25 0
TPPH . HEFREMBHA : M- e K B R 1075 48 (kg)s  k—npl R %%
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mmE:;[li—m(l—e 2 M k>0 (4.15)

AT T S A P (R R L R i A, — P (Y A e v A SR P S s,
ﬁﬁ%%ﬁﬁmm%ﬁ%ﬁﬁ%m@FW&ﬁmu,Ltﬁﬁaﬂﬁﬁmﬁﬁﬁ
T — ATy ), SRS RE T R TR, M SR H I RS eR B AR IME A
E%%ﬁ&@?m%

1) ghEpithm XY, 4 k=1;

2) W =-Vi(X©), g% =-vE(X®)|g®| =0, WEIEISL, s
N
3) XD =X® 4 2d%, HiakiL: fXY)=min(XY© +1,dY);

4) A k=n I} BT B WD e O E R AT X R = AR N, HD

[FX® = F (X&) 4
L ME R, A k=kt+1IREM 2) |
\f(x<k>\+\f(x<k*‘>\ 2

XOR A A, A4 d© =—g® +v,,d*y,
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Fig. 4.9 Block diagram of calibration program
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ZQHFitHFi
V=T — (4.16)

m
Ztﬁh

i=1
Hors VR (m®) ¢ Q i —— MK VA i N B (L/s) st
FYZK A2 1 BRI (s) 5 T—— K D RARSE I () 5 T I S
PR35 S R K HE TSR AT, BRIV 45 380 S0 1Y) B3 [ R AR UL 5 e ST
4.1 TR 2009 4 9 J142 2010 45 1 J1 18] 7 B iAsim i I 45 3L, 2
BRI T 2HCRE

4.1 2009-9~2010-1 FyACHES FURAE: W00 Bk
Tab. 4.1 Monitoring data of discharged urban runoff during September 2009 to January 2010

1 R () R OO (mell) TR ()

COD,, COD,,
2009-9-15 336 27.42 36 0.9871
2009-9-20 120 24.05 23 0.5532
2009-9-25 72 16.47 28 0.4612
2009-10-19 384 29.33 27 0.7919
2009-11-11 240 25.06 22.5 0.5639
2009-11-18 120 24.78 20 0.4956
2009-12-6 96 20.8 19.5 0.4056

SR EE T, BNEN 60 h, M, k KIHMES K 0.8 F1 0.5, I EH%
MHBGEAS R, AR 4.1 R TS, RASHCREERTY, MR ETS
FIM. k WSEHIFR S5 R 0.839. 0.0757, EAKLLERR A 4.10:

1.2 1
Ll
0.8

—o— Bifl{E
—B— 9iME

0.6 r

147 COD (kg)

0.4

IEE S

0.2

0
9.15 9.20 9.25 10.19 11.11 11.18 12.6

H
K410 UERERE
Fig. 4.10 Effect map of fitting results
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B M. k BSECE AR (4.9) ST R g B Vg G o v A
Fa W
_ 0.839b (l _ e_0_0757Q)
60+b

N TR~ (4.16) AR, AR SCE 7T IX 38— R ZKHE H E 4R M 2009
4 FE 2009 F 6 AN 6 AR RA USSR (R 4.2) Wz ERER, I
HX RS kAT %82, BARIGUE ORI & 4.11:

I (4.17)

%42 2009-4~2009-6 F A HEBCURAE M PR
Tab. 4.2 Monitoring data of discharged urban runoff during April 2009 to June 2010

N N ) s BT (mg/L) AT (kg)
IS 1) BRI RIS (] Chy  HER(m?)

COD, COD;
4.23 120 46.38 17 0.7885
5.15 72 43.02 13 0.5593
5.18 48 28.35 1.5 0.3260
5.22 96 44.19 14.5 0.6408
5.25 72 39.04 10 0.3904
6.1 72 31.75 12 0.3810
0.9 r
0.8 r
@ 0.7
=
= 0.6 r
ij 0.5 1 —— B
E 0.4 —— 9
2 0.3 r
o021
0.1 r
0

4.23 5.15  5.18  5.22  5.25 6.1
H#

K411 BuERCR K

Fig. 4.11 Effect map of vertification results

KT D UL AR P RERORE B, AR T SR g SRR EGE TR
FHI 13 Y% 89 A gy AR FOLAE S5 SN TR) PR A X 58 22, RS ROL A8 R mT AR i A e i 2
FE AT AEE20% 30 ] A JBEAT AW,  HAREE Lk 4.3:
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Tab.4.3 Simulation effect of total load for single rainfall pollution

i H HIH st (kg) B GfT(kg)  AHXT IR ZE(%)
9.15 0.9871 0.7119 -27.88
9.20 0.5532 0.5593 1.11
9.25 0.4612 0.4576 -0.77
ZHFE 1019 0.7919 0.7256 -8.37
11.11 0.5639 0.6712 19.04
11.18 0.4956 0.5593 12.85
12.6 0.4056 0.5163 27.29
423 0.7885 0.5593 -29.06
5.15 0.5593 0.4576 -18.18
5.18 0.3260 0.3729 14.38
il AN
5.22 0.6408 0.5163 -19.42
5.25 0.3904 0.4576 17.21
6.1 0.3810 0.4576 20.10

FHZE 4.3 T4, %R R BLRURS BE7E220% 0 B Y I REZRIA 2] 69.2%, 1T kS
AT ESEAR 1 DU 37 148 W PR T SAI 54D RS J Lk 1) T 4£26.08%, 1t FH %A% 5 R RSl 20k SR ¢
It

45 THg
451 REEDH

BTl R A A OB, R A K B R o K SRR R BRI, A3
RENR AR CRAE B RRR S, WA R (MR ek X SR — M AT
DAL A S K] T 80 (1) e AR AN AR o AR SCHE A A TR 2R SR AUL Ik T 42 v G A Ao
Pt AR, FEAWAHEAER B, Bl PRt SRS i R,
P BE I R GE B RO A — B R . RN, AN TS R
Wb KSR 2 BB 25 B 1 52 ma R B AT AN [R], R kbl ek e 3 A o
ST RGPE M, v CAE A RS R 25, N 3k — 20
AL (1) FH Y B B S5

SRR L (SS) 2 T8 A7 S H AN A b B 3 BUIR AR S| A X AR =, R
o A ROy,
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_AS/S
* AE/E

Hr: AS— 5 BEA LR (kg) 3 S— 54 i (kg) s
ABE—ZH0 i CGpfr: R AESH0me) s E—Z8E (A iliER
WSHME)

AR I A2 B R 28 RIUSE A s, LRGP |8 —A34,
W AZSEE E IR 50%, RN LR HALSEOAAS, SRJETHES G A g A
ARG, TS EISECRBUE Ss, DAHOR LSRRI BUSRE S, JFAH R
R oA 1], e Jeam i P2 46 2 1) R KA s 1B T R e I OB T S 4

% 4.4 52002009 4F 10 7 19 H CBEFTAIRE I TA] A 384h, COD, V5 G4 471 far AL 4L
fH4 0.7256kg) A, XESEAE EFIFSIIREEN S0%MT Frat 1. 1) 25 =R B &
P EI TV S S A3 2011 -

(4.18)

K44 TESHRBULIIHER

Tab. 4.4 Calculation results of main parameter sensitivity

‘ ‘ R ANES NI y
5 W RIRER kR o Py=M/2 IR phRl &%
S ‘ WRITSHY ‘
p v a] t I A IRE] N K
M

REUE (+50%) 0 0 0 1 -0.13 0
REBJE (+50%) 0 0 0 1 -0.127 0
FHIME 0 0 0 1 -0.1285 0

M BRI A, WA R KR B R E M A Py=M/2 I e id
(PIIRF (] N2 0T B3 B R AT G S BT S S U s i ER 25, S b i
KRR 3R, JE8 IR P 3%

452 WRESHBRME S

DABITY 2R 48 (I RTHRE FE (£20%) bsife, H4OCHE M S50 favr (i s KA AL
TR B S H O AU, 1 U S A0 2o AR ML AU A I, B SE IS4
AR, S AT SRR Y ARSCR R B SR S sk AT oy
M, AT LIS ENRBI RGN IE 4 1E, TR Be % S IR (1 s FZ AT 2R 4050
YT ARG G A BEA T HEAA OO B AR AR B R 4.5 2 U KBS LR
T80 5%, 15%, 25%,  S0%I XS Y. (1375 G 471 far ASCALLEL Ao FLARLALIRE &
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Tab. 4.5 Calculation results of main parameter best domain

15 G A fuf y

o AR

ER e

1% -50% -20% -15% -5% 0 5% 15% 20% 50%
M -50% -20% 14.99% -5% 0 5% 15.01%  20% 50%
N 725%  278%  -2.07%  -0.66% 0 -0.66%  -1.99%  -2.63%  -6.33%

H B, TR MR M s, AR K T220%I0, HAH
R IRTRS BE AN A2 2K, RIHOZ IR = I s 80 (-20%, +20%) 5 ik I OB
MR N 5, HARWARN B RS RPN, eiin] Uk 3] (-50%,
+50%) LA L,

4.6 RENGE

AR B A sk 0[] Y K X3 A [ R SRR AR R AT T G A A e AU
5 R R PE——I——0 AR IS R WIT R, KIS s 27K O Ak At
WG G HEB AT, T &5 7K P58 25 B A0 52 A0 7K A4 e i SO VF IR B RIS D
BT SR, A 2L KX iy e B 280 H s, i hit—3
MEHEIE B I AR A A A R Tl S 7 A B e AL I B AR

© B = O T AR RS G AE RIS, AT A S G e o AR A
ML, IR LL S TR0, [ I 45 G B KR S5 R v v 0T 52 9 7K AR R K AR
feZisk, T T R EE G RGN BRI EX 58 COD~ NH3-N. TP,
TN, FRIK AR A RS DR B R B4R, i SR B AR A T B
e L= A A, DR AT SRS 2 T S T S HON B S R B o (R RE A
TR B JEE A W R PSR ARL T A S S BB, K E O DR Z R AR K BT (1) 5 i FH 2
RN TR 2

@) Wfa] X HEAN Y K DX 7K 1T A PRI 5 G 87 Aur REAT A S AR, 2 e 1
BT B PR RS H AR OCHE, PR T AT T 8.

1) DT A28 s G 47 g B AR 90 10 7= A2 SO RS i i, HEIR P B 1 O i 2
filh, &5 3R 2 i N BRI L brAE oL, A& E IE RRL V& S A AR
B BB AT Sk, R LSRR A PRI —— v A (R AR A
R, ST T I R K AR VA B B R G G A g R T SRR

2) DA T3 PR GRSV AT B 1R B DROR 2 T AR DX A A, o i A 28 F A
PR TIAE . SR 2009 4E 4 H~2009 4 6 LA 2009 4 9 FH~2010 4£ 1 H
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(1) 13 7 0 ORI 5 0 AT A3 21, 2B BEROURS BERR e, 3 T R i B
WA G A AT T

3) LL2009 4F 10 H 19 H R B okl 5], o & 8T R 80E o
WTAS BNZAEIY RS 1) R BEE I S 08 « WIS K TR SR 1R G & MR Py=M/2
2 (i) N, JF HO s Ut AT v 5, T 7 203k A2 00y G ffar A5 28
RGNEH AN TESHM 222/ T+20% MG P, B R GRS A A
LU IR 3 FH A

A Tk T AR A G A R R AT R AR ST, AT R
JIT o A0S ¥ B A fer A — 58 RS, 2 R A 3 T AN (] S 2R T (R A )
S G TRAR, AT LA R B ANV K DI P s B, AN B AT e M HE s £
fof s XESZ AN KRHE BRI Y E o RIL, FEIERARIRTS Yeda s eI, 1%
RERAAESOEA, JFEIH S, AT HASOSARI R (75 Gty 50 W b
BEARAER], 3 REFRARAEA DI = s B, sl i, AT AT 28k ) ks G £
fif o
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5.1 #tiA

B B3 T iz 8, S EH R AR R AR I N, Sl sk
R MR HZ MR I, [R)IRE TT 7K PR3 ™ FA IR o MK S A R
WAL S SR AR, KB OB KRR 5, — 7 TG 0 7 Hh R M /K
R, 9> T MR MK IRV o) 59 — 7 T P 8T R R ARG . b
BRWA TG MG AR AR E GRRERED WG, 3 Pl
A DXk P 7K SC it 2 5 TR HE B K A SR (B R BE AR AL TR . 5T H TR IE AT
PRI T AR B B, FERR SR A5 Ak B 5K H IR 7K Sa AT 2 S s B i s AT
T, PR ] B I — R A (A K R A 2 1) RBUHE il Ry PR i B [l A 2 2 5% 5 U
PRSI R (1) O

NS DY eh g T AR i Gl R (RS T 4 SR mT 3 B ()35 )
i e BE AR I T S R B I I B 2. DRI SR ARk T AR 0T e TR AR AN
— VRIS W K HE K RGN S NETH S, SE K 77T b 45 B IR, R
R KGR, ARG 0P, AIRMM K INEE . 8. Uiks. FE
B IEPAILE S PP T 2 (], (R AT BRI Hb R pp R R R s R R T R
FRARIR I R AL, ARG RE, FEIRIA MR = k> . Bk, 1) 4
A EOW TR BCEN O, R AR SR, B H R T IR
NS FI B DA, NI E K WY ALE I T AR g PR 45 R I TA) Bl H T B T R AR
A, TV TN X I HEK e T e 20 B FRAR B MY AR B 45 2 1R075 e )
Ffar =1 H I

W S ER R S s, EANC AR T DLV s
o, IS TR G A, S5 B ARV e S5 (568 3 117 R 7K AR 37 )< Bt
RS FEA X (BMP—Best Management Practice), 76 % B2 oy % 3l X X By 7K 42 9 5K
Jit (1) <“AE% 52 M 42 11 (low impact) BA A f ] (1) b 20R1 73 15X (central/decentral ) 14 4l
TS RS R A B AR R e 0 R B R [, R LKL A B
75/ B R G B R R RGN ORI, AN [R] A BT B AR s G B Ay i SRR AT
P, HEEHREENER 5.1 AR5 P AN R A A A e A B AR (e A, HE it
HEMAS, TR MR F, R RY B-Ramyi” f JE
ok, MRS, 2RI R G, SR GG e s B s B A

PR, AT B T AR I Y AR S AR BE R R (9T = B LR = AN 2 TH
BEATI, Bl BROTEOR. BHIRK. R HI RS
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Tab. 5.1 Control principal of econogical technology

Pl R

EAMBIA

T5 A 2 ) S B

NN
ZN

el ]

20 2 ARSI BB A LA, ORI B K b 22
s RAERR LR R PR, AT O RETR
KW, SELE T AR AR ] B R K Rl AR
XHRIEORE BBt AT (KRN ZK 2 (U, R 238 L g SA i -

I EE s

W1 T2 A S R A R8s, AROR, Rl R MR et mT
LU SRR, S0 MG ERCR, & TR T2 A JEHG it

GEROTTAR

AP IO PR AR A AR A O R AR Y (R A A TR
P AR ik, BERG AR IR Fns (A ok v AW AR AL o 23
BHOR,  AERIESZ K AR AR SR TGRS W W K 25, Ak 21O
P RGVKEIH K, & TBIE LI .

Hag Y

FEAR AT TR ANk 1) (0 A A I 2 Rt E R R ge K AR AR
RO AT 0 — PP R R R 1 M B B v T A F iR TR
oo EIEER RO RAVEYME . SERASRE. SR A
W REPK RS2 RIIhAE, 8 BB AL e i

FE

LBV S FR IR AL AR I MRV IR K R &8, BRI T R g ol 1
Wb, KA R, RE R T AL AR A B S R K. AR
WeRE, 5, SEOLAE L SR XA AR KA, T R
M R EL,  SE AR T I R 3 iy s R AR v, AN P A
Pvs R B & B A AR, R, AP ANER S, A
T B AR A

Ry (D

T A A RSN PR DR M T R, TS A A A E K B v A RS
VAL, IR TS Y AT I8, JF AR R RBIE M,
JE BB AL eI . ARYEARYE P RAE PR S BB AL E AN, AT
LICRE I &5 20 A PR — o A, O A e B LA 2 K
JEMTE . AIBIESRYL, R K AR R R R, Sy ATl
e FHAE N AR MR A, LR R HE K 8 2 s R B et
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5.3 1978-1998 4RI 5T 4 R i)
Tab. 5.3 Statistics of part of results druing 1978 t01998
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Tab. 5.4 Removal efficiency of runoff pollutants for different types of ditch grass
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Fig. 6.5 Ecological control system of urban runoff(Plan 2)
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Tab. 6.4 Reduction effect of total load for urban runoff pollution (Plan 2)
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