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Abstract ; Water quality deterioration induced by non-point source pollution has been of increasing concern in recent years. (n
the landscape scale there are always some areas which contribute much more nonpoint source pollutants to surface and
subsurface waters then others as a result of more intensive land-use practices and other anthropogenic activities. Land-use
activities also affect water quality by altering sediment. chemical loads, and watershed hydrology. Some land uses may
contribute to the maintenance of water quality by forming physical or biogeochemical barriers which efficiently intercept and
transform nonpoint pollutants. Landscape management methods thereby may offer great opportunity for water quality
protection by alleviating the generation of pollutants from source areas and by removing pollutants on their way to water
bodies.

Natural and constructed wetlands have been known for decades to remove nutrients discharged into waters from different
sources. Riparian buffer strips/zones have been proved to be particularly important as biogeochemical and ecological buffers
between upland and open water systems. In China, some landscape management practices have been very effective in
maintaining the stability and productivity of both terrestrial and aquatic ecosystems and their role in mitigating nonpoint
pollution have been increasingly recognized. The typical landscape in Southeast China with scartered multipond systems is very
efficient in nutrients retention and removing. The properly established and managed contour hedgerow intercropping systems
can reduce surface runoff, socil loss and therefore nutrient exports. Optimizing land use distribution can also result in a
decreased nutrient input to and less nutrient export from agro-ecosystems. A well demonstrated example is the ecological
agricultural model with forests at hilltop - tea and fruit at hillside - cropping in valley - fishery in pond in the hilly red soil
region.

Bearing in mind that China has the world's largest population and very limited land resource. pollution control oriented

landscape management practices in the country must be both strongly environmentally sound and economically viable. The
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promotion of land productivity is equally important as the environmental protection. This goal can be achieved through optimal
landscape design. In this paper the authors present some popular landscape management practices both at home and abroad.
Then the authors summarize their design considerations and examine the potential of their application in nonpoint pollution
control in China. The effective control of nonpoint pollution by landscape configuration measures requires the following

(1)Area and site-specific preventative measures and practices.

(2)Critical areas where prevention options are most urgently needed be identified.

(3)Information on cost-effectiveness of prevention options.

(4)The effect of agricultural structure shift in nonpoint pollution control.

Finally, the authors point out that the potential of removing nutrients by configuring paddy field landscape should be
probed because some investigations have shown that, once properly managed, paddy fields can act as a sink of nutrients.
Key words :non-point source pollution; landscape management; methods; principals
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EER FHARSAORASEHERECRAABERENEN . SEAESTRHBEENERESAE. LRSS
PREETREHREBEEENERXE W EEEA LA B LRGBS e S TR ia . RS
Lo B MR BT R R R BB 5 (Best management practices) RIS HebsE b LM EHER &
BREAMOERFEFTRYHTE CERYER IR PHATERSIRANMEERSHRL. REX ST HR OB HIE
WU E NS E SRR T AR R . X AT R G 4T RER BT DA — 5 TR R R RCR RS B &
AR FELRPEFMERXE g, AR BEGEL E LGR I BBt A YR, LA HER ARG RAEFOEN. X
HTFAZRPHEEAREELAHLEE.
| MEAERELSEARTREN

EWAEFEN—-NEERRAFREAR AN ESERAERE ", URRETEREIES SRARERDETRALR
AEGRURBRRENBEEHAREHEANBEERAANN ETHNZ —. A TSAZEE. LHERSN FRARE RS
HUYESERABE LREFYRAERERRPMES, Mk, URANESELFRNES SRRV EXNEE. LA R
FREAGHYAMAUMER, ERAPHBHASHESHATIE L& SHAA R R R R WA EE, 77 B R &
EEA RN,

BUBEREANES SESRERYRE IBHRCHERNTIEARETHANAT LB EBERNEAIRESERAD R
MERRASBRHEANS, SARRAHK ATRANAFEZWAEESRE, B A DA LK nm. R ERn
BRERTREAZALEZAEANRBR RSN ARTRAEE, TURARAIRRNBEHEN AR VI, AT
SAERAMABEDNASHRETFER. AERARAEERENER RGP TULARD XHEURERKER L
BETHEABRGSREHES.

FEESRAENIBSHA- FHRIBEYNAX BHARMZEANARNE TERREARSRYEERN FEY
N KEEERSRDEENTERE. ATFLHANAFXMALTIBEMER SRR W D=L AR ESRE R
A RAMZNN, TR AR BT g A R 0 JR 0 eb 0 S8 45 i TR A0 & R B O B L 96 L BT N A0 H B
2 ) Wi BR 1k 25 B (Physical and Biogeochemical Barrier)!'® 1¢3, 0] i 38 1 RE T 4 A 38 » 06 20 Bt 0 35 0 3 TE 0 FUTE gL 6 . 36 M R
EHMEASHEERARGEDNEERD. — FEESEARSRIKEL, A ERARRENELRIE IR IR b R
BEE. BEHAEERESEL AHARERESESROMAE.

2 EFEAASHEHNRARBRAE S E

BHZAAERFHORAERRAFETEAEGRH - EFABEHS MK (Vegetated Buffer Zone) 34 5 R i 17 R . &
R, —RAAEGRMATRMES RERPURE . RE B AL R,

HERnE HEASZARIABESRERSZAKGEZEA a4 EXBLESEENRBCART AHRY, - RES
WE MESEKE-M EETEAHAEREBMES RENRDFERY. EHEPEEEAS U FTARRBE M LR
2 R F B %A 505 B s (1) RE A Mo 38 72 B0 B0 3 X8 3 B DR 2575 A R i B A2 A T 5 (20 28 b X 11 L R O R S B
B (3) Bk X TOORRE RSN R (OR A RBT,

EHEY EHRNAEEPYHFEEE EERSHESRE RUEKEIEBRAKGESLHIES, HAXHE
ROATEBHEXEERSRAYE KRR LAREREANE REVEPATER . IR FERNEATARSEY AR X
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FENARTRARERRPERP N ERIE. AMEBHESREBANTR L RRZE T, W4 RE KR
MR ALEREDERTES  (OREENAEEAEATHE: OBEWSSRY THRER TR AL BRH . &E&H
WLRERL (DR A HETKALGYEREYMIERFRERSREL DR ORI E YIRS 8RS .,

RESWFS ERAN-ESTEREAR FARNTREAL . ZAFE BOFRAARRANESRENE>=N.MA
ERETREMESHESRSR Y MNAEHEZSHAAMMTFARFBESA PDHEERALERERN . REFF RN E
AMREALEERR K=RAMBERELH THHE. CAAHRBNRESBRED. AR NETHLERR AR+
WA SRR ESLMFESRE, ANESH L FRETSBERE. TLREREN L REHRGED, REFFO
BMREEHBMETREN KK EBFARTARHAB(ETD. A EE EEOMEARB IR, B L ERE. K. 5
AREEREXREX A LA ARIT L EGR ETEG R A SRR T AS RS ERBESRENRY
ER KBS RIHBARRK ARBESRENE=HRBFRLET. RAMNARLERHDEIHR LR DN
gl —J7 [ PTG SRR AR B R R E R R AR RSB &L B — @R Rk e E R A
HBOAHER 0 8 M 312 U R K L B BRI R T B b R R SR A 509 ~ 7004 MR IR A 95 L L1,
3 FTEABTRAESGHMAKE RO LR

MBEAEAREREMGAIEG R, WREPHERF X HESECRHE MBS E SR Rk RS
T EREEMER L HERBLAREHSEBINRELTEGANUNKH SR, Al T FERRGRER B A K
BB REA TR DARELY AR HESPEHRAURFERERASHERREEE S AR A0 KL . H
BT EERM AR, P EL SRR LT RURA RN RIGEER.
L LERANKHEHSHRE

HMEEMEHRRRETHAE AR A AXAFANLRLEERX. BEFUTENIHELBHARE R4 K
BB RURRFEHERGEFRS TRRANBSHERME". BEHXRR ARETEAZ GRS RO MmER. A1
BIRHFANFERAEAT 10mB 0 TG B -~ P ITH LA 3~5m WERNERERBHFER. —REFELT 1om i K
3P R W40 SRR R R T A T 806 LA b BB N — Mk Bl 5027, LhRL Sm RMEMR TR BABL
HENKRY . TASEHLEMENRPUBENIFEE. BB TRREPHHSRATFRFHEBYRS 1w
BULBRBSENEEEN UABRERE, B EWRAWHELNER ER R EEMN 5~8 m"™ Haycock F R M AR
BRBETARKERPENMEFHERNEPEREE D, TRESRTHEENXOESHKE.
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Fig.1 The widih of buffer zones to achieve prescribed functions

ATH—FBELRAERE REFRAZCERAMEANERATRERETEFRAOTE. W Philips" 115 - MF A
A MEASTHESSEA HHMTRESRENHER. Nikolaidis $F M HETIRMHEBERRER MK P
AR S R R AL IR PR B RN B R T £ PR R A MU W ABCR . Tim %094 ANGPS K /K Bt 8 5 ARC/INFO &
KHES GEN AR EMFARR Y ARG EAGELBR Y RNER ARERDONENE ZRISR DR ROES IR
£ EMMES. Narumalani EMAE TM BEREBAGCISHEREARFE I RERER LEAFTRBIHERRARE
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(Critical Area). 2y + ) FI 40 %1 80 55 00 90 780 T 7R B LB B KR .

EFENEHMBRE, —EHAEHA TRUMREFREANEAERE . DRESEEAH . WHEEBUT —-£H
K EFHPESELRENEEES AN THRELRCAEEATBERYTHMEEERY. SHRKFRTAMMNEHX
7 o A28 LR SR R T 1A R TR B 0 B R Y S TS S M A I L B L e KB RO 2 oA e . B R
BB AR TP BB KDY,

32 ATBHNRITSHER

BUEMERPWSELEN I ERE FERYAB S HE. EROFEXNE(BRERSHIIARA LR HEZ K,
B AT TSR EEEERBRNLE. L0 T HHA BHBENERSHE, SYNERNERE R
IMEERIE GRBSBEITLAFBNEERE. —REAFMBRNBEFERHAKHER VLA MFRERTH
HESEM, MEEDE 2 MHBEREENSHREFAN 3%, Mitsch $YERET R ARARRF HWHERNE
BEBLAGR D, Hey BYHEZMPABRNERERBHELAN SRABETR 1% ~5%HBHEXC RUTR LB
AMEFNEBRTHE. MERKAEFHEFO—TIRANFHRERZN. SRBEE 0. 30 M LA TEM, HBHN.RK
HANEYTHAERS UMUK EREETWERKLR, SHBER 4L 9%KEKBERNBERE . 25 5%
LEEBHEARANE. REFERYRED ",

HTRBHNELESRYHNE EES HHASHILK %1 FRAERPENFERHAMTRUD
MR L Al ETFESRISRS RISHMAER Table 1  Estimated area of wetlands required in watershed for
BB R YR RN TSR WBE g specilic purposestss
KB A ERBENETER U YRR A 0% RE

e ATy R
HAmBR &R A

WREHREENER . RES T EAE RGN L BOEE e HE R /B AEA (km?) Percent of
BALEE S ERABRE F SR kMR — B NEE Value /location Watershed watersheddd
area recemmends:
CImBMEHH XM, as wetland
MMM GIS HRLEEATEMR BN T SH HRE
J& o P — & W FMRA (First-order area mode ) I EH A& —RAKRRE REGCHEHN 378 1%~5%
- HER RETATN 208 15%
MR REER KR BT RDOEE FREREE gl iy
FOBW. BERAREHERN. AXETURARALTNE  xrx
HEARERDERBELFHRTRY L 0ELBWER BN B L L L9X108 7%

HRBTERAN TR, $ARFCCORTRFRNEME, —DonR BRRENAR 500100 3466 8%
BASHBEUS GIS NS S. 28RN T MMBRN . 2R RESER R FE ST EZRITEAER. Y53
R B OB A R R T AR IR,

BHANGREMHSEBIFHFR YN, KALIRBFREN h FREEKOKEAYHER. SE. B amas
SRS THE. EdoHARARREGSERKENIR. A ARBREERREMNBALSF. MREACLEIUEREBY
HEBHMRERCOHARSU —EAMNAHE WA KSR RENEPRE RIFEES S ROMG EBeE .
Raisin S M AMTERER AN FEHHREREZV . ERERABOL R - AFHEBERA LB BHBEMALR
WA EMBARIETRINEY. DRBHAMRIRUEEMHARAIEEEN. NEMRERFENIITH G EES. L
0 W ag i sy R AL R RN,

AT % K2 8 M (Constructed subsurface flow wetlands) B E M £ R A —Fh 5K 4 B F B3 /8 M 5 R iE HEE
RGOS EE, SAKARERFRES, EHFERNTFERFATHSETHED BOD: ¥ 514 5 . T Hif o % %5
W21 A 2 AT RS eST,

3.3 EBROEITEER

WK 70BN R B AEH B LR R X RS B R R W B, 2 AR R B
HNMBEMS SN ZREGHES KOS, FRELX MAEEALOENEE. RTHESEEDHER L NR ABEK
o BOHCHE . B % RS ERDTRE T K EREREE AR

L = AH/sin2a
AP LAHAYEEE.H ST LEEE .« hEE. ZAKXONANREAYRTEELRERRYHBRERATHA.
AP R IR RENERA BN G AT RIS T 0 8- h BRE A Ed Rt AR
FEERNEARAARERENF —EREHLIBAMEMNEHRE. A BT RS L NRFLRE Bt BITERHFRE
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L BUAR G BEEER R R T T U TR ER A o A R A e R O N BE L R A YR 7 A e R I SE R A (I
BEAHEAMEERSOWRELE.
3.4 TR0 -3 o R B

LU0 BB o R P R RO T R ER R B AR BRI ROK SR B R TR AL R R BE MR LK IR B
A2 UELBEFREEE  EHENKERTRBHRA HEMEREY . LB EEE N LUK ™ 525 R 122 8 A& Ok
BEREXRIERBESAEATHOER ERARLES . SEM AN R AT B A-BR -GS0 0 7 (AT
R,

4 BFERBESREHNNERERALS ZERENE AR

ERE SXEAFEROAHEREY MBS ERBEMD T AFRREREANEEREZ -0, AEMEME
ARFEAEENEH ARIAFERRGBESE . FUASRSERELRAMBSORESERCERE RN, Bl
RAERER EELESFARSRYO T EE R BB P ETERNEHEANXTRENEA LR AREE
AESREEAEHNEEFR . OFR REXECAFRTRAAEMTA LA BMRNHASEPERSESRE D M. 8
FEROAMES HASAERERERFIE - FRATRNFENAR. MECTHAHLH DM B I TiE SR
HREB R TEEREF AR REWPHEA . SR EMBRLLT FEAFR.

(OFENERESNTE RELE Z.AAAKFEANEERERBEIR. A TSE K. LHSARERANER.
ERELy g taREOERTR. Bt . LAREXKBE S 2FNaRRANES ERELHENRUERRLY
. PR X BN TE ST S IR M A S R XIS B B v Ak Th B A1 6 1 BB B4 M B R R A 3 Y O R BT L XS LA R T R
R AREITHR EENKWEE SR EAFERE FREYRNATEEAAER RESUBAREES Y.
§rxdak KR MBI 24, X S R T R S S W R Oy A TR I A ST B A SRS R A

IRBBRATENBRARAIT BREASHLIARLRETANSLATHREEXESRESHOFRSERBRLT
LRSS LR RN, RN TRERRESARENERSRERNEEMRRENTIRSGEREATEAAR
U AHBRENFRABREAEELRERNET . UHEANSKERERRBSSEYEER RERRE RS R
MREE, LREBRFEARBECAL L XEAESET KRS AXET TR, SERRRTEFERRRTFASHER -
R T B XS e Y B o E R RCR B B XA A MBS AT S A S R E RS AR R RSN
MR b PR R R R R A B R A REREENARE A NERIG SRR LB,

HERFEFRFTRBEMAS it ESIENGRE AENMHAZASHATES EHEBRM GIS FLHEA
FEANRAMNEARSRRARE HRIEZXAKFERF B RERHES THRKATR FAROEREA B BMELE
PR U ERERERE MG ERE WA S RBAAERPZRMTE .,

ORAFEYREYN FTRERDESFEEROEE KOESREE RS A KN ES 0 R C R 2R
%5 (8] b 4 IR 3 K A B R AT AL AC R o T DA MR B Rl A S R BTN M P R b R A R
B b f  BEFE 5 FHE AR T AT % SRR MM O RE K R B A M b OSOK R R LR K L R B R A B B R X R S
TATRB LN LR ER T NEY.

MZEHHR REMZAMHKEASMRRARNRES HREHLBAAXRZ — W B0 R MR REAR
oy, NEAMEEBBHES Y. E kBN EE ERGEA %0 H B E R — BEE T B A R B A 3
B, B ABESHEATEE R EF YR BRARLAER . BT~ GO R A5 R e 5
BEVHR. EERPAHEE AR TEZSLF YRR SRBKEZHE M KBAREBES RGeS,
B mEKEER FAKEBHRA LR RS RO ERYAMR AW .
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