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Abstract

Constructed wetland is a new-style and effective method to deal with the contaminated
water in the park, which can not only remove pollutants in the water, but also enjoy the
ornamental performance and economic benefits. Artificial wetland system in the lake of
Beijing Garden Expo Park, as currently the Asia's largest subsurface constructed wetland, is
our country's important research object, and it is also an important project that plays the role of
purifying the recycled water of Fengtai section of Yongding River. This study takes the
artificial wetland system in the lake of Beijing Garden Expo Park as the object of study,
according to the different seasons of the artificial wetland system in the lake of Beijing Garden
Expo Park, choose suitable for detection of time in winter and summer to deal with the water
quality detection. In the four sections of subsurface flow constructed wetland, three wetland
unit inlet valve shaft and its corresponding water outlet valve well are selected as monitoring
points in each district, and take the mean value as the monitoring data. Taking data analysis and
comparison after the treatment of monitoring indicators, the results show that, the
artificial wetland system in the lake of Beijing Garden Expo Park can play a certain purifying
effect on the indexes such as NH4 - N, TP, COD, S8, especially the removal rate of NH4-N is
the highest up to 98.63%, and the average total removal rate reaches 73.1%.The removal
efficiency of the effluent in the lake of Beijing Garden Expo Park can basically meet the design
criteria. And there are gaps in the purification effect of each district, and the purification effect
is different in winter and summer. But it is still a necessary to establish and improve the
management mechanism for the artificial wetland system in the lake of Beijing Garden Expo
Park, to strengthen the management and maintenance of aquatic plants, and to increase efforts
to preach the visitors to reduce the impact of visitors on the artificial wetland system in the lake
of Beijing Garden Expo park.

Keyword:Artificial wetland system, Beijing Garden Expo, Water purification
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AT, B, HEBHANGSR.

1.7 HRAR

i gt R e LR A TR RANE T EA R FERRMI AR,
Mt EEHA TRBRENEBHKN TERE. ERENTHREERAGENTER
A, EEEEMRN A, SRS, EHRERMNONIRE, 40K 45 HIEE
ZAN BT K B R 5 FUAR R R 2K R FE S M A, RIS 4 o M3
#. RELZEAEWATEMARERARASHHER, KEE., LHEERSENRN
B f AT AR T 4E. UL PH. NHe-N. TP. COD. SS b EEMR ISR,
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FE tFEEEHALRGARZTLRERR

2.1 E&iEH

R EEHA LB RS R ARE K ERMEESKEIRNEELRETA, i
FKEFEEBBAEAKERGIhAE, T AT S U E E bR Ak i 2 R R
A, MTFERMARR, KEEERE .

KB RRFIR AR RZ —, BRIFHR B, FBREH 47016km?, £
K 747km, HAILFEBRKL 170km. K EF b5 BRI E A RFHE BT A 5.0 8 =B
HBITRHRBAARLRGE, £RBE. R, B, KiSt, dETaMERAF
X, BELFLRENAILE, & 5 AKX, 20 A 80 FAALIK, A RBILHTH
Tk, dEETABAREKEMNAREKEER T, MEKERKEERENERNIL
FHKBRERZNOFEL, =FEUTMEZSHATHE. WRSER, dTEEMNZY
WL, WEERKANMIVHRELER, AR EEEA TS RGBT R K
AIETE A B AT R BT B B B BRI IR TR Se o, D iRiE . BEERT B X N
FRRE, HRAANFTSKHREZ S INTE RE, SRR, AL
HEAEKFRPWE, KEMESHERBEES. ANEX—[E, tEtiKER. i
REELB S AERYOER, FRITRKEMNGEERETE, 8 FHkem@Ra
IKETA S AR Z2RE”, BREIREEERHER, HENRBELSEHFM
EARER. EPRZLEEABIRENIIRT, KeMEARERETREER T
KB P ST AT Y- E KRGS BIE TR 2008 FIFREH, ZBIME
HEAS REESEREMRAEMEAN. BRATESRERE, REKRELF, @R
R B AR R TZE . TBURTE 2009 4T X7k 8 M 2 Wi il SR RERE T
1, CKErgeAEAERB LT ) MNFE. B FREITHRE. ERE. %A
H. SRR, MR ERRESEZARRTELEIL.

ertkEmE g E LT ERR TirA R, RikERMBfAR, AZELAR, &k
O, JLEEATEE, KILKEFETEKY) 4.6km, 5 0.24-0.96km F7K & A W
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M b5 S VAR ARRER, A 3 B A AR SR G R R E AR 2 i A AL mUK e T B
iR 2013 F 5 MR bR E R EA G 2 2 73757 .

B 40 J7 m® (65 A\ D@ R G0 Tk 8 A B A R it b
etk e i b 1 b E Pr R, R b sk e T bl 19 m A T B, DR R AR B
— RARRETERTME, Rk EMERR T bk EMAT@hRSEE NI
FKEFMEBENEZEZRARMEKEFREBEESAENERRNE, ERE
ABUK BTG BEAKKRECEEES, GREKE R PY# —2 & b K ik
Bk EF AR REX K BARIIR GRE) KR, RIEREFKEHFUHLIEE, FRA
K EMEESKRIE, AL EMA L@ R A E LA 3-1.

REEHAT
NTEL

Artificial WetlandSystem
in the Lake of Beijing
Garden Expo Park

21 AR A TR R B

Fig.2-1 Location Map of Artificial Wetland System in the Lake of Beijing Garden Expo Park
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2.2 KX EKFEFER

2.2.1 KXSREH

bR EEHA TRBREM T AR, [RERZF AL, REW K ERSE,
SFENEFH, RREE, FEFYEN 11.7C, LFRATH, BATHRMKRESHE,
fEm 4 N B R R M T ERR B R R AT18-22.9°C; RERAL W, WHAZE, &
Wi SHEAMERT, BTRMEAEN, FERmsR<IRTE 402C, £EH
FRBRUEK, KELXDW.

2.2.2 KiR1ER

KB IR TR AL, KEFAFEE S ERENEEMLAS RPN, L
WERTH. ERPAH, BRERILEFRE KT WICERRKER, EAETK
Fe. TEEXGPIKI, @ET LK, FZFEHAATER, ZREEHARTR, SRE
LA S#E . K E R SR 47016km?, A E T LL_EFURER 43480km?. Figkith
Bodbm. R, LWXERESREERE 95.8%.

KEFE T KEZ=ZFERMIARE T LB, KEGHEAR 1600km®, FEXH
ARG WORT, KR, TRV, K. EEiE. B %: KEm=FKEL
TEAEHFEARE, BERWNE, XERSERY 200knm®, BIILE. #1546, 5
. S NS SN SNEE K SRICA .

FEFEEHA TR ARG LK ETNRSHTEETRLN, KEMA=R 6 &
SR EAKEFMMRAKET4HE W, MKER S =8B REEEKT . AEEE
KT EBFAVKEE R WM AFI A £, BN KER S =REKERBARER. B
At 3 i 1 0 5 | PR R A K PR A R K TR
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23 TiHEES

231 BRI S

bz e E EE SR 513 7 m’. 3, EIEH L 246  m’, ALK ERE
R SR 48%. TEERY 40 7 m® MR I TR RS H EAR DA
B eThee, FEAEKERAKERLIIME. BT AREERE, bxEEMs Ak
MBEEKEAEEKE. BUEEKKREZERIER (LRKFERERE)
(GB3838-2002) IV (WiE), ARFE/KERKREEX R BRI GAiE) K (BER
58 BIKBARHE, W 2-1. FBCICH A TRt R AT BB B ALK R4 K
SE U — 827 B FF AL K N TRTRG 58 Bext B AR K 3 — S i A BB %, DM BT A
KT B8R K ) B BIKIR AN KA B8, I — R LA, BIKRH % 4%
FHES. FE &R FEIRABCEEAOKE, RN TR T B0 E & 15
HKH AL 3.
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£ 21 MK AR AT H b IR &R

Tab.2-1 Basic items of environmental quality standards for surface water standard limit value table

FrRAE(E
Standard values
7 e 1% IS NIES IV V%
5 ) . Classification | Classification | Classification | Classification | Classification
N Classifications I I n N v
o | iE
Items
N a3 LA BB 7K IR A PR S -
NN RESR KB T<1
KIE(C) ¥ ,
S BRI <2
1 Water temperature e s
3 Range of water temperature change caused by artificial reasons:
) . .
Average maximum temperature rise each week <1
Average maximum temperature drop each week <2
PH{H (LE4)
2 PH values (without 6-9
dimensions)
HATE 90%
WA > | (7.5
3 Dissolved oxygen | Saturation 6 5 3 2
= factor 90%
(or7.5)
mEHRHER <
4 Hypermanganate 2 4 6 10 15
index <
_}-‘4_: 4 F=N <
5 | HrmAE < 15 15 20 30 40
COD <
a5 N=N <
p TLHENFER < 3 3 4 6 10
BOD; <
= <
7 AR B 0.15 0.5 1 1.5 2
NH;-N <
0.02041. FE | 0.1081. FE | 02Q81. FE | 0.3, B | 0.4CH1. FE
0.01 0.025 0.05 0.1 0.2
EBOLPID < ) ) : ) )
(Lakes (Lakes (Lakes (Lakes (Lakes
8 Total phosphorus
natural or | natural or natural or natural or natural or
(as measured by P)<
man-made | man-made man-made man-made man-made
0.0 0.025) 0.05) 0.1 0.2)
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(b

dn W

No.

PrAE(E
Standard values
%

Classifications
mH
Items

1%
Classification

I

eSS

Classification
II

IES

Classification
I

IV
Classification

v

V¥

Classification

\%

B GH. B, BN
1D, <
Total nitrogen (as
measured by N) <

0.2

0.5

1.5

w
Cu

0.01

11

Zn

0.05

12

<
<
(22 <
<
B FH) <

Fluoride (as
measured by F 7 )<<

13

i
Se

0.01

0.01

0.01

0.02

0.02

14

i
As

0.05

0.05

0.05

0.1

0.1

15

x

5E-05

SE-05

0.0001

0.001

0.001

16

0.001

0.005

0.005

0.005

0.01

17

IA IA IA A IATIA A A A

O

Hexavalent chrome<

0.01

0.05

0.05

0.05

0.1

18

#
Pb

IA

A

0.01

0.01

0.05

0.05

0.1

19

sy
Cyanide

0.005

0.05

0.2

0.2

0.2

20

IANIA A

R
Volatile
hydroxybenzen

0.002

0.002

0.005

0.01

0.1

21

<
A% <
<

Petroleum

0.05

0.05

0.05

0.5

22

A B F R E A<
Anionic
surface-active agent<

0.2

0.2

0.2

0.3

0.3
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(8 )

PR
Standard values

e I e 1126 \ES V%

. Classification | Classification | Classification | Classification | Classification
Classifications

No. JH [ Il i v \

Items

o

i <
23 . 0.1 2 0.5 1
Sulfide < 0.05 0

ERER (ML

<

24 . 200 2000 10000 20000 40000
Coliform group

(pieces/L) <

232 HipfF %

Atk e bl TR AL N : Wi E—— K e W B AR AL, K
EHENFE—FRNTENE LSRR, FIRHERE—ARESNR, &
EEEMALR—ATRMASRE. HB2RERA: BEEAA. ek
B, HRMEINA. KBRS WAKRERA. EEFUFR, LUEBIRARZM,
EARZ AT, Fidt R EE#A RS RRE R A EF Bk e EEE
FMAE. EMNRESXEUKAFRKFN. AEES T MIRN LEES.

FEIERKER A EERRABRNES . HEHATERREBESKEF LI ZR
RATIE T AT K. FEEA K. BAEAKSE LR, NS ATHnAR, T
B, TERLE, HAEKETGN, BFEaETaE, Sifge. hEmE,

HRESCRHMANAES . EREEHA TS RERE URRRF N EEREH
FARKNREHERFX, FNEESBIED. kBETELREREN BEHEIREK
HEH. BXSG, RO REN 7 XA R IRE, bR EBMATEBR
KT RS BREXERTHNH. MERESE, WHEEABKRME, EHEASH.
KREKRIR, RESASHRBMRER, MAFAREHINEER TH#, HinERsa
RIRIR.

Bl AKEREE. FMGEMIIEE. EEMATRMREXHS LYHAENFER
Zawr, KR, SEFENTRAS, BRITRARXSKINGER, RERE. %



FE INEEHATRBRETERR

MFLAET AN, ERMFAHRERK, EYNEFEATTLRER. /KL, W
RERGALE

okEEIiae. EEMATRMREFREAARERK 1400 7 m’, —BX
ERK, @A LU OKMEERR, FEE TR R T K, BN T K
B, BETHNGRES, EMEGRF THARBANAGM=%4S.

EVEREE. HEMA TERAKNRRFCITFEAR, M. KAERYE 30 {KF.
TRSRIEARBIY) 2 FH, BOREK 10 RFY, TRHBEBA S BT DIRGEERK S AEH,
SEVIREN . ENZHENRERE RIFHER.

BAWTHER. BHERERRES. BRNBREBRERTHBAEER, B9/
BEMABHAFENASRRE, MEREMAB TR R — N EEER.

2.4 ING

IR E A TR RGN B EMBROEREA TR, ERENEHRSE
WRAMNEENANE, HRABRKEHESBRBLKKESUHEETERE ., BEX
BOKF G RMNER, RAMKEER, REEEAARMLFEE. Fi, txEEY
AIBMAREEZEE, HLZEMMBKENHOHANTREBBENEP SR
MARGREFNEFHNZE, RALAZEREX.



BT KR LENR

3.1 BIRB#

PR B A TR RGAE AN R, B &SRR, BORIER . S
BEE, THREARIFER. EEER. KT ERES, HINERZIZNER
HAT T

32 TEBRAPRIGENS

3.2.1 FHER

IR EEMA TR RGET R, 5. BEHH 6 MK 29 NMETT, RE 9 BMR
M RUAKRIE 2.1 A8, FHEEE 21 E, SERS. BYHEFRX. WRBEES 1 4.
KRR 5 4 MK, GFREM 1, fikih 1 &, HKEE 2994m, #
Wit 29.48 Ji m’, RIFEH 3.14 7 m®, B 3.16 o, FHEEK 4.22 7 m?,
B 301m®, WMWK 1 B, BoRNS RS,

bR b LIt R G R K RE U Ak HIEHRKEE. BEKEE.
MRS KE . EHEE. AEREBATEEHIRASHRKREEE R RS,
BESRGKE . fi/KREFENEREKER ERATREIMK. £K. HFZERK
FEMESEAR TEBETHE,; UHESTE. HKTFENENEHKEE.
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R 3-1 65 WA TR e i 4 X A%

Tab.3-1 Partition Area of Artificial Wetland System in the Lake of Beijing Garden Expo Park

& SHEEE
F5 P E#(m’) #i
No. Location Area Proportion of
total area
—K
1 71630.7 20.02%
Area |
X
2 71656.54 20.02%
Area 2
=K
3 75723.77 21.16%
Area3
PUX
4 75845.25 21.19%
Area 4
TR S0
5 Total net area of subsurface flow constructed 294856.26 82.40%
wetlands
6 R 31420.97 8.78%
Surface flow wetland
B
7 S 31568.52 8.82%
Road,etc.

322 SEHEREERS

R EEHA TBBRA R W/ MERER X, BRI G m KR #A
EAK: BARMEHX, 2R TERERAREIEN, &X2Z A8 E% S,
R 3-1, HIRER: SREmEL TRKCEMEZGH, HHEKK, BREX, W
R R WAL SRR ER, TS 4 X 2R LR LA KEE, BETE
%, BH, B, LR RERESBREMHKAEE. DEEREIKE. AESMK
FAZKGE AT LRI K UK LR B R, RIS s A8 AT 3 — 0k, il
BERHLE B EKBAKEMERENER, S— B ARE S,
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N<==

LSRR

surface flow wetland
inthe north area

3
A BRI
surface flow wetland
in the south area

B 3-1 b5t A iRt R 5 X

Fig.3-1 Partition Map of Artificial Wetland System in the Lake of Beijing Garden Expo Park

TR EFHATRBRSE, SNKRERITER, HRREERTME—BTH
Bio B~ LA RBMEREAD, i — BT MRS b EEHA
TMREFUN EGTE, SMRYEE ETHRANZSRMEE, S56EH
6-8 MR B ITHBRA R, BB TTH MM TITA S TR, P2 EREAAK
fesk. TR XA SR it 2 B E R AT 2R, @A AN R ITZ R R E R
A, BRI K, B AAHR RS HE AR, (B R RSN
WKARAEZHR, HERATERRE, —KEREHHKEANEBRRRS, =, =,
Y X 98 Rt K N R AR R AR M . RN b 108 1 B T K ) F 7 A K S N K SE AT
BRENRM, R—AEBENE S

EHAEMNRER: tREEHATERERES & EddbmiEEE P RK,
B RARE FEHREEE, ARMEKCE. RRKSEKDRRE. RRK KR
Pimit, AT LME X 2 8] 71 & SRR BT 2 (A BAK N E R —E R ER%EE,
FIEF TR 5 R — & E, FEWHSEMAKK SR RERULIR
WPAERETR FMEHATH LT TTHMASTOR, Wit R ER KIS,
BOBE T AAMAA T EAR, REERTTHS LTHKREY, TR TKEEa
TR, M5 KA — i B X AT DU AP 3R THE K BOCR . SRS X
ZHmM B, BEEHM BRI N 6-8 MEHBITHBKISH, SHEHK DEH, $#
PEE, PEEREEEER. BRERNAN IR ZE, SR@H UG, A8 h
B, AU R AR, SRR A L BER
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3.3 Bk ATERIEXSH

331 kHhIE

oA r N
sux%ce %ﬁw : ————-’ '
in the north area
igmt:chs -ﬁ
-
Areal * B
- | 0 [ RN
= L
M h | w=| ¢ [ L ofsong
Area 4 of Yongding River
T <4 i3]
lower reaches head waters
>

Bl 3-2 b3 WA TR R GOK ) TZHEE

Fig.3-2 Hydraulic Flow Chart of Artificial Wetland System in the Lake of Beijing Garden Expo Park

KAOTRERE 3-2. LFEBPATRMARE U CCEF LKA E, RN ELET
WK, B ER i R K A — BB R A KRBT AR IR K, K K = AN KR B LT ¥t e ]
sk ERARERT, RAEHNRE, B2 DNI200, 2HABFEKTE. 58 FHTERK
FERESKDHREANE, UABEREBIERATE=4EL, EKIHELX
EAKESERAZE KRR .

AEREBREERE - KM - XENTRRRL, =KESE AREmARTE
ANBHAERE, 2KESEENEEAKE, SHSAKaERAEEAE, W
BTG, AEBN A REAKE, BEKESENRKEEYS SRR ERE
AE TR AL X .

KIEBE EENEREHKFE RSB S MK RKEE, H-KANZXZ
BIE AR I, HK B B K BER K AR Kt KRG %9y KA K IRRYLE »
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=% KR TEWR
BANEMATKTE, REWEEEE, WS XEKE B BAKBETE, FEHEH

YR RN ERAAR; WS RBKEEANE, BIEKEXD, —XiEgH, —KX
@K A DN500 f9%, =X FPYX KA DN600 4H%E .

WL AN SR E, KAHRETHTAK, FRBSXETER, REAMR
KE, MAKEEBARERE, RNRESXAKREEREHTRE: B8
ABBHERTAK. SKMEHAE, BHAEEREKESKPVC-UE, £iEHETA
FHIAK, BKEE, FRKNERE dnl10. dn200 F1 dn300mm =%, BEHREHE,
FEHRAEHIAR G, S EEAKNEKE, TEHTYE. BEAREEREDER
Fr, SRR M R V400 25 VR gk - T 1 R PR

EIHKE FERETTHAKE ., SR -ZBHFTTE. SXRHEKTES, BitbH
KEREAKNDREAE, 50— HHTERRBEKHKE. b—XemaK, —%H
FEMRMHKHKERA DN700 #KE: —K. ZXAMNREEHT, A-XKE-
TUIX Bz 43 %K A] DN700. DN800 #1 DN1000 HiK%, =X EBKF DN800 HikE: —KX
M=KE&HK, ZXBXH DN700 HK%E, =XKBRA DN800 HiK®E. —ZiEHHE
FE &SR TTH TR ERE, BhAKHKES S B KRt ER
FiERE. REEHMTE, —RWBHTEMRT RN R FIERK, Gk
IKEARAE ZRIBH I B o

EAHFRENREET: WA KMEKERRK, @i /AU b K.
WHAKAGE, BRERMEEE S SR EERERKE, BidK¥E S SHT U AF
RURIRENEBAA K, KRB SAAKER, S KERS AR EWE, o
DIEAGHEREA ERHRKHSEESEY, SURBETHYIHK. FRNSHE
KEE, EBEHEAKTENRN, MAKOIH%. FITHERE, BHERGEEA
TadlEE. WK, EFRENRER4ER.

3.3.2 it tH 7k B i8] 43 i

ERUKI RIS E £, T HELBKRAGE KB TR HF, BEKRRE
AT, AR RA R S ELEMEEH R, BIE—R 49 HEBTHEEK
PABB, RS K PIELET, BRELNE 16 /MY, RIEK 8 M. XAER I
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F=FE KRFULLIEHR
FEZ: [MEKRNKHAKIRES, EXRENERT, KEMRPHBADNIBREEXRS
BEAEL, BHUNSARNEZRARBEWKEBYBRABESLE NS, EX—iF
Bl XSEE5KF AT ENIERE S TR EYRARENER, EHik
B ARG IRRE S REW IR RIBKMEXT COD. NH4-N. TP ZirHIFHERRHER
TELRA LR . AR EFRIEKEBREREAN S AR, SREDRRRE
AR, RAETHERIERE,

3.4 RS EBEITIRE XS

3.4.1 LR

R A L@ AR T, BiEh T RA S & EEREH N ZE b RE K
R ERLTERE, TZEHRRE 3-3. ZTZ%, ERKERIKSMiEE SHK4ER
Y1, FEACKKFEEL K E RGP LR TR G, EENTHITEERS), §
HEER T IR B SOKE. HFEEERBIRE, &EALRKIRRT R
KRB BOKE . HEEERHP.

— 7K £ 48 % aquatic plant
# A ——ﬂﬁ%ﬂa

4 \ % ¢ ﬁg@% ﬁ\%é eﬁ‘]ueﬂt %
& B /HEE
33 y dt' “ ! collt ct;Jnoklp& emi)tymi pipe

=0

B33 ReEHRBHTZH

Fig.3-3 Technological Process of Integrated Vertical Flow Constructed Wetland

ANTi@ R G a8 T R 7 SR KPR R LB BEABETEEIY
R R R AR AR, HAMAEMFT AR EYRR KRR R B A YR
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BT KB TZHS
R R FTIS ARAE  LDAB TR B . R R AR R B AR S5 77 s B B AN T ie T ok
FHYET FRER ., WEIEDTERDY, MEETEXAYME. W¥. £Y. BEYHE
giawr, B ERUTERK . S8, EYRE. BT BRAGEY RBEFERIEBIX K
T R AT mRBUHL T B 8, LR ALY LK 3-2,
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R 32 REEHREMFCHE

Tab.3-2 The Purification Mechanism of Integrated Vertical Flow Constructed Wetland

LN

The purification mechanism

MGRME LR EEA

The removal of pollutants and the influence

WM
Physics

kg

Settlement

I I U 25 B R AR K R I A R A T AR R 4, ) R 2
BRPTEEEE 1k, BHZ hAESLER BOD. & B, ERMNENY. B
B

Settleable solids can be removed in roots and medium of wetland plant;
flocculatingsolid can also be removed through flocculation; then, leading to
the removal of part of BOD, N, P, refractory organics, bacteria and viruses;

L

Filter

BT RRLIEAIARE 5 R 7, T UIRE TRAR A PR 7E R IR Rk PR
ERT &8

Sedimentation and flocculation solid can be interdicted and removed
through the interaction of grain plant roots and the the interaction forces
between particles;

Ay
Chemistry

k7

Precipitation

BEAEFEE RARIKA B, B R AR &1, it il
8

In the special medium of roots, Phosphorus can be tranferred to insoluble
compounds precipitate by the chemical reaction, which is difficult to be

removed;

W% B
Adsorbent

B ORI YR FoK 2 T R O3 47 P B o 1o W 4 K R — L8 LAt R
b =gk PR

Phosphorus is adsorbed on the surface of medium and roots of plants, some
refractory organic compounds can be removed through adsorption;

5%

Decomposition

WP RN AT RE TR, R AR IR, TR
REMREN. BESHERLEY:

Because the reactionprocess such as solar ultraviolet radiation, oxidation
and so on, the refractory organic compounds can be decomposed or
transferred into compounds with lower stability;

Gt Liy)

Biological

HAEMAH
Microbial
metabolism

FHETHREKPOMEDRITHEE. RERMN. EWHL-REEER,
RER R BERIE B, TR E ST R T, FFREA R
ERRE.

By the microbial metabolism parasiticed on the roots of plant, cohesive
solid and soluble solid can be conducted the oxygen and anaerobic recation,
and pollutants degradated into inorganic materials, and Nitrogen can be
removed by biological nitrification — denitrification recation;
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(&b

L X5 RN LR E B

The purification mechanism | The removal of pollutants and the influence

YRS RR ERENEEY, TRARN - BYEREKIE K 8 &3
A IR B A

Plant The pollutants can be removed by the absorption to the organic matter of
metabolism plants, and the plantroot exudates can inactive to the escherichia coli and
pathogens;
B BERAERBRFEEV AR AT LA R, BT A K%
Y
Plant TR Brs

Plants absorb Numbers of Nitrogen and phosphorus and refractory organic compounds
can be absorbed by plants and removed by the plants;

HYIREB TR — LR T AR B AR AR R0 B R BE, HEmAnAT 5]
HRIET 2B REW RIS

A natural death | Bacteria and viruses in the un-adapted environment can cause the natural

decay and death;

3.4.2 iRIEE

TFEEAA TS REHERERT AR, BLETREEKREERN 30cm,
30/40cm, 30cm, 30-50cm, HRJKEIEEHEEARGER B TTRBE THHETT M 30cm
BEINZE 50cm. @HEEAA R EEN 04-64mm BA . 08-16mm FFRIFI 16-32mm K 1IE
%, NEZTHEBREHERN 4-8mm, 8-16mm, 16-32mm F1 32-64mm. FHIEEMEH A
 3-4,

RERBEFEEAMALRBLERENE T LMN LR A —, ANERKES
R g e 41,

IR EEMA TR R ER L EEERERBIHEHMT Z LR HERRE, ¥
F-BREHN03m, UMHMEE—BENZEEXTHKEER, HWEMAKER. REE
HIEETRE, KHRRE—CHKIEE, trERBATERRERAKES 0.0025,
BT EL 80m, MBTARGHMEZEN 02m, B 4 RERN 0.3-0.5m, Fi
JERE 0.4m. RIWA TR RTAELY, BRELHERKEER 04-1.6m, BIIEER
HEEN 04-1.6m, FSLELBESE 2 ZME 3 ZEREEHN 0.6m. LREBIATER
HWRET, EHETTTIRIERE 2 BRE 3 BYREN 0.3m, B LT 2 BRE
A 04m, ¥E3EREH03m, H2HE3ELERE 0.6-0.7m.
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/ ﬁf_hgﬁﬁq;@g

Packing layer 1: gravel

R E2: BEREE

Packing layer 2: gravel and clay

B ; A A3 BELB K LE

- Packing layer 3: gravel and extrusive rock

i . i 1
R purlﬁzlﬁﬁcﬁ:&nl layer ‘ - ‘/‘ﬁ 7H E4: BE
{

|

Packing layer 4: gravel

cmacna

foundation lrcalmcnﬁaycr

B 3-4 b3 A L R SRR

Fig.3-4 Substrate of Artificial Wetland System in the Lake of Beijing Garden Expo Park
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32-64mm {5 BEI7E T A B L AL AR VR s ZE AR TR @ IURORDRLAR HE R 518
MILREE X, APIEEE, —REREHIRBILRETEIEE 35%-40%, [N
RAREZEEYME. B T4 OKFREER) FEX. tEEHA TR
REMTHLEHRATESREREN, ER@0RYS, FEAMLKKIFRDHKE
BN LTS, FEEEPKRUAEERA N E, Ftigtseed E2F
RLZAR R K .

165 N\ T8 R G0HE s A B B AR A £ B AR RN K LA B R
EFERE. Rt SFHRGBUSANTESEER. FEHEDABA TR
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b5 G 1980 A\ T3t R G5 R B0k 4R F AR s SR I R R B M R, N RIBTRL AR
Ko, ARG A S HH ST ERE. X4 REEBE SRR EFER B
A% BTN, BAN. M. B TREFREAUEKAHAAE
PR, WERNE. St SRWNE, ARAFAEESHERBERMALAERA
fthsh, HESEBMRGHMA. BEEREANTMEZENENR. BEEFT
FHEROBRM S, RHARK, MEERREEEERSHE, TEEFFSWERE,
BRI RIERE AR FHMEKERET . KLEBBEL TEY . BR. Mo, s
H—RIITE, ERETHE LY YRAMME TR KA A0 TR RS 3
FLRRDRIER,, XREMSMABAEDERRTAK, $H, BRAEMBITTT RIFHE
il

3.4.3 iRipEY

A T RENEY S RE. AEERSATER, k. KEEY,
RIS T ZMaRMEMAEY . Hh, KEEYREHNEZTARA S, MAXEE
MBI RE S MR ZRKA TR RENE LY, AR RN S WY RS R EKE KR
FFF B AR R AR R MR R BB RS RUIFE. BRERRERHE, FTER
WAL, FHs BT R A

FEM A TR RGP KA L 2RI (Typha orientalis Presl) A 3, $EECHK
F'T B 7 (Acorus calamus ) 7K 2 (Scirpus validus Vahl). 3% [ . #2 £ 5 (Pontederia cordata)
B R (Iris tectorum Maxim). T JE3€ (Lythrum salicaria). 71 (Nelumbo nucifera Gaertn).
B (Nymphaea). 53k (Arundo donax). R R3%(Eichhornia crassipes)®, MK 4-5.
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Fig.3-5 Plant Distribution of Artificial Wetland System in the Lake of Beijing Garden Expo Park
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YIRS, [RIR 8 S AR SRt ) i B i R KK LM ES.

b R I TRt R A TR AR RS, EYAER, &7 2 BHEkS
EFEntrEEEfURE, EAMARREXE. BRASMEREEYFE L,
REX SR AR, FEREYERBRFN, BELEHA%Rb0, HKE
HilE, FEREIRER A RRNAR, HIRE R AR,

3.5 I\
KRBT ERATEMARENE RS, TEHREEEXRITHELES. It
REBMATEHRSGNEBTEREEAEEMGH, FREKERE R R 7E

EEHBIEM. BE5—RELEKNARBEAMALCEE, RIEEHRDIFELEES S
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HEBAKETT, BBREGKETA (K8 MBMASEELS, WRETHAZEL
HKBENFEAFIZWHRKEES, HTATRBRERKFHLBR

4.1 HRFG*

4.1.1 BEREARBE S

AHAFERENEM B EEBECREE. SEUKCERGE. SRR
RN THR=ATH. B CMERMTEER, THRILEEHATRMRRHERX
BRRSKSCEHE: B RORHE RSN, T A RPN I i A i &
G, BIEMERNEEEE, #—F TRIANE, AERRHANLRRHE
KR

412 KEBRASHEEENFE

B LHERHE I LR EBMA LR RENEBFEAGE, TRERYI MG,
FEdt R EEMA TR RRRMK N TEHE. AREN THRILEBHAAENTZR
B, ERAEM BN A, MERltg. EERERKNNASEF, MK IHEER
SRR HE K B B FAR X LA K BRI A, RIS E AR BB H
. BRAMEEELAE 4-1.
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Fig.4-1 Layout of Monitoring Points in the Lake of Beijing Garden Expo Park
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R A TR REER RS WOER, KBE, £HEEFSERRN
i B K TR A . USRI R S[ERINE, U3 25 AAEE, 6 £ 8
AKEZE, 9&F 11 AAKE, 12 ATKRE2 AHKE.
ARRE EEKMMMFESR A PH. NH,-N. TP, COD. SS.
Je s bR I T R 4 B vt K RS 4R bR LB LR 4-1.

Tab.4-1 Description Table of Water Quality Monitoring Indicators

R 41 R K FMENIEFR R AR

£ PH Ss BODs | CODCr N NH;-N TP
Index (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mgL) | (mg/L)
FHEAKKR
The quality of reclaimed 6-9 10 6 30 10 1.5 0.3
water
AT th K KR
Artificial wetland water 6-9 5 4 20 6 1.0 0.2
quality
EBREER (%)
The requested removal —_— 50 33.3 333 40 333 333
rate (%)
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KPHEB S BRHBKEEEFRUNEERR. KTEBREANS OREREKEA

BB —/MEdR. BODs. COD REW RBLE NG RIEE . MRS BT REUKE
PEAMBES, E—ERELERBUKFRR. SS ZKPHEESE, fHESRBK
RIIE RS

4.1.3 SHVTBHSHEMNEIS

VMR TR, NHBEERITREMIN, BRESNMKRTAZ B
BKBE . R ERME, HERMRAERRFTNNGKES, #—DBHAN
%%D

4.2 TS
B NE 42 BR 4-5.
£ 42 —REUHRRLEITE
Tab.4-2 Table of Purification Statistics of Area 1
i) fatr PH SS CODCr NH,-N TP
Time Index (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
K 8.27 12.26 34.6 0.201 0.235
Inlet
5= th K 8.26 6.12 23.1 0.036 0.103
S Effluent
umer
EBRBE (%)
Removal _ 50.08 33.24 82.09 56.17
efficiency(%)
337K Inlet 8.40 13.45 403 0.384 0.141
K
8.70 6.72 29.1 0.098 0.087
% Effluent
Winter EBRRE (%)
Removal _ 50.04 27.79 74.48 38.30
efficiency(%)
BEFELRBEESXFIHRBEL
o,
£ %) , S 0.04 5.45 7.61 17.87
The difference of removal efficiency
between summer and winter (%)
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Tab.4-3 Table of Purification Statistics of Area 2

B 18] fabr PH SS CODCr NH,-N TP
Time Index (mgl) | (mgl) | (mgl) (mgl) | (mgl)
13t
K 8.44 11.95 334 0.316 0.198
Inlet
sk
B 8.44 5.39 22.6 0.046 0.081
Effluent
Sumer —
LEBRBE (%)
Removal _ 54.90 32.34 85.44 59.09
efficiency(%)
#7K Inlet 8.26 13.74 41.5 0.495 0.153
K
8.40 6.19 29.8 0.317 0.087
RE Effluent
Winter EBRBE (%)
Removal _ 54.95 28.19 35.96 43.14
efficiency(%)
HELBRRELSRFLRYUEZE
(%)
. . _ -0.05 4.14 49.48 15.95
The difference of removal efficiency
between summer and winter (%)
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Tab.4-4 Table of Purification Statistics of Area 3

i8] fabr PH SS CODCr NH4-N TP
Time Index (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
A 8.27 11.88 31.6 0.219 0.212
Inlet
BEF thik 835 5.12 213 0.003 0.097
Sumer Effluent
EBRBE (%)
Removal e 56.90 32.59 98.63 54.25
efficiency(%)
BEK Inlet 8.59 13.29 41.6 0.328 0.149
K
&% Effluent 8.58 6.34 30.8 0.088 0.074
Winter EBRBE (%)
Removal _ 52.29 25.96 73.17 50.34
efficiency(%)
HEERBESLAFLIRREZE
(%)
- 4.61 6.63 25.46 3.91
The difference of removal efficiency
between summer and winter (%)
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Tab.4-5 Table of Purification Statistics of Area 4

Ff 18] fatr PH SS CODCr NH,-N TP
Time Index (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
i3
K 9.21 12.35 34.7 0.301 0.176
Inlet
Hik
LES 9.35 6.13 23.8 0.045 0.093
Effluent
Sumer —
EBRHE (%)
Removal —_ 50.36 31.41 85.05 47.16
efficiency(%)
H#K Iniet 9.62 14.47 42.5 0.276 0.142
K
9.57 7.27 29.5 0.043 0.088
&= Effluent
Winter EBRME (%)
Removal —— 49.76 30.59 84.42 38.03
efficiency(%)
HEERBESEFERREZE
(%)
. . —_— 0.61 0.82 0.63 9.13
The difference of removal efficiency
between summer and winter (%)
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Tab.4-6 Table of Purification Statistics of Artificial Wetland System in the Lake of Beijing Garden Expo

Park
B[R] fatr PH Ss CODCr | NH¢N TP
Time Index (mg/L) | (mg/ll) | (mg/L) (mg/L) (mg/L)
i
A 8.55 12.11 33.6 0.259 0.205
Inlet
Vi
th K 8.60 5.69 22.7 0.033 0.094
5= Effluent
EHRAE
Sumer
(%)
Removal _— 53.01 32.39 87.46 54.45
efficiency(%
)
#EK Inlet 8.72 13.74 41.5 0.371 0.146
thK 8.81 6.63 29.8 0.137 0.084
Effluent
xF Py 3 ES
Winter (%)
Removal R — 51.74 28.15 63.18 42.56
efficiency(%
)
EZERURELXFZEIRBEZE (%)
The difference of removal efficiency between | —— 1.28 424 24.28 11.88
summer and winter (%)
3{21@3&7& 8.63 12.92 37.5 0.315 0.176
Average inlet
A 8.71 6.16 26.3 0.085 0.089
Average effluent
PIARY 2 (o/ )
BEHE 7 —— | 5234 | 3005 73.17 49.50
Total removal efficiency(%)

43 FUYR S

SRR A B R IR R R ZBR R R E, LR E A TR RE AR B3
NH4-N. TP. COD. SS FEBEIFHIFLBIR.

A6 I N\ i 3t R SR Fi AL KR PR I 25 BR B AR W B BT i, (B
R W T SRR A K BB Bt KK RS 22, BT AR L K R B BT .
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b EMA TR RERFHA R UBRA B TELZE, FHIRX NH-N B 2R
%, EEMEBRELA T LBUER 24.28%, TP BSHERMUEBLLTHERY
HH 11.88%. HIXMHFOGHA 7@ NH-N. TP I EZRELSZ B UK TSH
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FFZEIZETHEW, TRBE HONE, SO TEYKREIER, K REmRem
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B2 S ) L R R A

4-2 Jexmtbd WA TR RE A FE R

Fig.4-2 The Situation of Artificial Wetland System in the Lake of Beijing Garden Expo Park in winter
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Fig.4-3 The Influence of Visitors to Artificial Wetland System in the Lake of Beijing Garden Expo Park
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