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Abstract; With the development of point source pollution control, Agricultural Non-point Source Pollution ( AGNPS)
issues have become increasingly prominent worldwide. Non-point source pollution is difficult to control because it comes
from the everyday activities of many different people, such as fertilizing a lawn, using a pesticide, or constructing a road or
building. Recently, the agricultural non-point source pollution control has become a hotspot in the water research. As a
common tool used to reduce non-point source pollution, Best management practices ( BMPs) have been widely adopted to
improve water quality problems associated with agricultural nonpoint source pollution, however, there have been few
realistic efforts to assess their effectiveness in reducing AGNPS pollution. The effectiveness of BMPs must be evaluated at
various spatial and temporal scales before adoption. Models are more comprehensive that can reflect choice of mitigation at a

widely range of scales and then to achieve the best cost-effectiveness selection and placement of BMPs for non-point source
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pollution control. In this paper, we review some models used to assess the effectiveness of BMPs for agricultural non-point
source pollution control, including non-structure practices and structure practices. The conceptual models mostly used to
evaluate the impact of source control measures, while the physically-based models used to evaluate the BMPs that through
control the timing and location, the response time and the transport and transformation of pollutants. The lag time between
adoption of management changes and the detection of measurable improvement in water quality in the target water body are
extremely important for the BMPs estimation as well as the model evaluation and validation. Models can be served as an
effective tool to identify timing and critical non-point source pollution areas for target actions at different spatial scales. Other
issues of critical importance include minimizing pollution swapping and assessing the cost-effectiveness of the measures
within multi-objectives, as well as the acceptance of the these measures by the stakeholders involved before performing an
integrated assessment of BMPs implementation. These issues are all relevant and challenging for the implementation of water
and environmental policies. For future research, approaches to deal with the inevitable lag time between implementation of
management practices and water quality response lies in appropriately characterizing the watershed, considering lag time in
selection, location, and monitoring of management measures including the selection of appropriate indicators and designing
an effective monitoring programs to detect water quality response. Understanding of NPS model uncertainty has become a
front edge topic, and future studies should focus on improvement of parameter calibration, optimization of data acquisition
solutions, and uncertainty analysis. Regarding to the timing and location of measures, pollution and ecosystem service
swapping, and optimization and placement of BMPs in watershed, the integration of NPS models with 3S technology ( GPS,
RS, GIS) should be proposed. Stakeholders may play important role in developing the mitigation plan and enhancing the

communication, reciprocal understanding, trust and acceptance of modelling results.

Key Words: BMPs; effectiveness estimation; models; non-point source pollution

TErp R D R 56 [ 9 RS 43 K AR v S A7 7
B OY Iod f HE AN A A AR AR I
A A ST S B TTRR SRR B 1 Yl B R Y
AR BOR T RO & i i i, (R SZ BT
38 7 O HE5 B T BT ORI R T S
SIS it i ] 1) 5 B DA R i 28 RO B 46 2 DR 2R )
SR B0 KA B AR TR DL AR 38 3 T Y
TRHE AR

BMPs A 5505 it BE 5 i i LT G 40 1) 08 %
R e , )i 36w s /b + b 5 1T PR BMPs
H D80 A8 YR A DY-Ai 2 R e e 7 3 P 178 DG 2P
B, SEEAOE A 20 20 80 AR 42 R
BMPs 4 50 Fl N B Al R AT G b A i), OF
Tl %E T AHRE B PPAL 7 58, an DI % B2 SO TS BMPs 45
il 315 ( Chesapeake Bay Program ) 52K T /INRUEAR,
PRI 5 R AR 45 5 7Y 07 2O XX
TN I BMPs R0CR AT PEAG, I DL S S5 5 A
T 56 [ Al 3 3l P R AT VP A O R A )5 TE RO
BMPs A3 T 3Z N, WA i Arachtos i 37 3k
TP LRI ) BMPs BEALE AL TAE 2 E Ems ¥ i
B RN S GIS HARMASE & 1 5 T Al Ak PFA4 7

31 BMPs fic & MASCR VAL TAES  AEFR I, Bl
XA A AR TS Y i B A0 L, 7 BMPs 5T
J5 1 2 A A AR T K YT =k 3 3
BMPs P4l Kl Zr 4t K F Ak DT KRR
SR BMPs e 5 58 B4 S 1 W 0 R A5 AU 1A L K b
T K BMPs 25 (] i 5 58 1R A0 ik LA &
BMPs PP T H A M, B §i i BMPs B9 L &
WF9 E 28 & J 1R FH 22 RUBE 4 1l 4 A TR A AR AR 40 5
ARG G W ZR BRI B B, (H 2 BMPs 20 PPAG 1
SRy i R A T A B A AT B AN R 20 Y AR
FH, A b33 6 BiF 5% 21 0] %F BMPs $EAL TAE#Rfit— &
IR X,

BMPs 7E JIT 5 il X 358 1) A b Ak 25107 AT A3 38 b
T RUBE Ay S 6 W T A >fe S R, {HL 2 e KR BE it ik
P BMPs A PERS T AR EIAR AE L I8 1 7 4505 H W) 52
ok SERL,  H R B MRS B H 5 Tz AR
SRS Y i A A5 B I A AL BER  FE S A
B R T A A I G R A A,
SR LS it 15 i 114 3 R AN AR Ak 1 L R B AL
25 LA SE B 3 K 5 B AR 27 R A 25 5 ) G 4R T
JUT it V0 B[] 45 00 T LA A Ak, a0 BREE

http ; //www.ecologica.cn



22 4 PRI A5 TR Rl Al TS e B LA PR TRV A T ST 0 6399

WED TR BI04GB B, SI0RF 5T A DL 1 AR AR S 41552
i BMPs TEE7ERCR VAL A 7795 . Cherry S5 2T
ANTE PR F AR FIESE RUEE X AN [R] 9 BMPs P 7
WEREAT Ry, SR S b e I A RS, | XU 31
b LR TR 03P A T RE Al 7 B A5 A 2 28 G ok XM 52
JEET BMPs SEAT PRAl , H AR 15 It 19 B2 A BC B B
22 38 3 A RUASE AU 5 52 M 00 10 2 4 AR 455 1) O
FORHITLE M PSR LHE (R Z IR T 2R
P UYL Bk (YNGR & N S SE D] R
WG AR AR S PR AR T IR A7 AE — 2 I IRIAE

ARSI 3% [ A AR BMPs AR LD T T A AH G
WFFE AT B4, 0 M A [RI R T A BMPs ¥4 75 18T 9
T, B AEAE R IR, LUK i sk 45t 45 4 J A A 3
fili BMPs TARMFFE AL IS SR AN

1 BMPs #=&3E(,

P IRRRE AT AP 3l R s RUBE T
BMPs Bl ISR IPAN IR 73y 2 B R M & A
P KA BASAL ) e SO b BE LR T AR T 2
DML HEAT R 5 1) AR A AR 2 5 A5 LA A AN [ oRe
BRIy R 22 SRR M AR HY DL K ) BRATL A
AT AN ) 52 2 A B 0 S PR 4DL i e 5 2 ) AR 4k ] A5 4L
BMPs 3z A5 AL 19 A [ K A5 2 K] o Y583k 428 i) 2 4
AR 0 Ao A A ol S AR T, EL A o3 0 L
K1,

1.1 25 sy

IR SRy < PRARRERL” | HOANI I 52 J o
Boz T e (B 8T S T B i b #e ) , 4L
LY5 3 Ay 18] ) Ak G 28y Bl E AT AL
HAT TAR I B B A 1 B HL B o5 500 /0 R
{E 28 S AR RT S (B ATV s 2 1) T 000 ] 2 7 A
BRI . WAL ALR X I & 2t 2 s i Al i
He—8E BRAK Xof AR 40 5] B 00 T Y W A% o R R AT
fiE, PRI s rOBE AR L 2 R R £

FIRTFE BMPs PG5 TN BN 12 B 2890
AR Y 32 B i R BB RS (ECM, Export Coefficient
Model )" .GREEN #i% ( Geospatial Regression Equation
for European Nutrient losses )'"' MONERIS # %I
( Modelling Nutrient Emissions in River Systems) '
18 %09 ( Phosphorus Index, P1)"*"" 1] Kz MITERRA

FEAY (A tool for integrated assessment of N emissions

HI
T
g 8=
z =2H
2 xE
S b A
g R HBV-N/HYPE
£ 5 \ INCA
g _—\ sTICS-MODCOU
E i) yo EPICgrid
];‘ ‘g [/ MoNerls v~
e \ GREEN |
= MITERRA
A8
=R
s KE EXPORT-\\\'**'
g RB | COEFFICIENT |
= 4%5";1 \ A /
i < ___
&

LR BESIER Yy
BERIBATHLA

Process representation

1 BMPs (Best Management Practices) i #& 8 4325 B
Fig.1 Classification map of models
SWAT: Soil and Water Assessment Tool; HSPF: Hydrological
Simulation Program-Fortran; AGNPS: Annualized Agricultural Non-
Point Source Pollution; HBV-N/HYPE: Hydrological Predictions for
the Environment; STICS-MODCOU: Simulateur Multidiscplinaire
pour les Cultures Standard; EPICgird: Erosion Productivity Impact
Calculator; MONERIS: Modelling Nutrient Emissions in River
Systems; GREEN: Geospatial Regression Equation for European
Nutrient losses; MITERRA:; A tool for integrated assessment of N
emissions from agriculture at regional; ECM: Export Coefficient

Model; PI: Phosphorus Index

from agriculture at regional ) " %5
1.2 AL

PLHIAERLRE 08 X 75 G 1y 60 7 AR HILBE AT B8 e Ak
R AR N 52 2% i ) 23 A% gy o AR R AT RS AL
UL, DR S TR — s S 52 2%, RE S R I s U5
PRI A N 5 ZAHSCRY PR R EA T, 72
BMPs PEAH W52 b A7 15 S AL 4SS HL 1 T T
S —2R i — 4R E SR WG PR K SCRERL DL K
T RIS e 4 5 BT A IR £ 5 BB 5 2 T2 O
B AR BRI | X JERRY v IR 1) o i A A
AT EAGER i AR X AT 3 e K SO HIE 18 157 1]
BB R G, W WY BMPs DAk AL i A R 40 45
HYPE (Hydrological Predictions for the Environment )™ "' |
SWAT( Soil and Water Assessment Tool) '’  AGNPS
( Annualized Agricultural Non-Point Source Pollution) ™
SUSTAIN ( System for Urban Stormwater Treatment and
Analysis Integration Model )"’ | HSPF ( Hydrological
Simulation Program-Fortran ) 00 R G A T AR 0
BMPs HIl U805 5 9F 5 58 491 S A B i 3 1 A ) BR 1
SHTAE 1,

http ; //www.ecologica.cn



34 4

6400

, S , , ¥l
VAR T o S T R T S HEY I
5 00 06 TS IS 8 28 0 ST 10 AR ST AR R o ASH
ey
Ty MBH T gtz IO [0 92mog
BTG SN T T O T GRS LT b MK O el T B WML sdwd mE LA RSO meg Jutog-uoy [EmoSy
SO HE [ fx o [ea] “ Y1) 3 B O R SANT BN FTH L IX <% E) 3 T G0 ¥ W (o] S o pozienuuy ‘GIN9V
YO BT s SANE oL ] TELY" 8 e UGG
Y FCH MR IR ISR MO P TR R R B WML m GO EAE A o 10j suonorporg
W)L fCh ] I £ MRS S A T ENE W IR WS S WM B A [eo130[01pAY ‘I JAH
B RS N CHIR L W W g I WL ro-on) SR S
|2 LA K1 X H (] L a8 py Aty i NG=2 2T I FAN e By i NEH ‘x d :q_,,

ST ICH 3K A T SN B B GO R e Ty S i O R v b 2 e B A o opuy snioydsoyd ‘14
$[9A9] LT
ALY sSANY fleEk 1 Vi3S o - -Nd pue ‘Anunoo ‘qeuordor
SIS T WG WO NG LR T W G R TR b e W gy w ampoute oy s
TN Y- BT B TG T T f S S I 200, Y EN & ERERBETWHY N Jo wowssosse  poreidotuy
10§ 01 Y VIMELIN
A T A ey AARORGRSRY  Ea v am i e OIS 2080
ORI L S A S E TS R 1S AR NN I T & HREE g encur e B WS ut sworssyu uomny

S LA WSS B e o 0 Ve SIERE RS A a TETH ot o
T e T 6 T MG G 5 g3 LIE7% A o W SHEEEWHEWY PP ‘ STIANOW
01 G5 1 £ 4y 6 T O S —
INET T 16024 0 1) B SRS B ) s o FEW WRWE . wornny weadorngy
UTROC o] T ) 203 B 7 G e ) T wmmwww%MM mw amm WA, B s weomvmmings TEH o wonbg vy
i cly L W) ALY L AN S [ BB R sl jepne. T R e eriedsoan)  NHN)
A LL T SANG fie 1 [or ] e 2
L JTH TS TR B B O Y WA OB T O 1A Y PO
O 0 TSR 46 )0 e T B 8 woroggoor) odvy * WO
[ el 5 F [l Ly e it g sdINd (i3 il 35

uonnyod 3d1nos jurod-uou IdNPAI 0} SJING PUE S[PPoOW Jo Apm)s ase) | Jqe],

WEGEY T sdNG T iEst 12

http ; //www.ecologica.cn



6401

5 TR B A AR R IR TS Y fi A P SR PP AG F 5t

k7

22 1]

A AT B R L
Sl o TR 5 GH UG 2 O P ) L)AL SN T

D AE TN A

WY A

[6€-8¢]

sjuawiydley) ur

e S T (46 500 S W OB AR H WS W EE S M a
T gl [ G T fey g g 4 ) 30 (o] 2 u) N . sjuaLIN QRIS
T s LA WA Wb e ST RO 8 HOHIIN PR VN
S EAW . _—
N . B ) o EEMNO R e
0 Mg B b B oy T B ) \ LS Hpew . 5 kT ! N N . - 1[00], TUDWISSISS Y
wmﬁmmﬁ b o gﬁw«mn Emg%w_w S S T STl p—, W FNE S e 4% i [i-¢6] ,
LGSR PCH A UKCE U — B SANG Y 3ok ot b T S A U T 815 W b4y B ¥ T 3 T TN pUue 110G LVMS
W TRH W T W B e L gy 7 e R LA 1 Bl HR IR
Bi/REdre [ o 6 el 26 b ol 2 Ay .
30 9 o LKA S T L GO T (S ORI 0T 36 SANG 68 o Frfafel Wby . , e (g 1HOTMOTE) 1ordury
RO T WAL ) TS ST L I s W G S . T B P npong wosorypuson
IO AR T 3 o 3 T 0 W R ST CH AR [ 20 20 NCGH L F N fe] [ e = A
S U ARSI T T W T R ST = (i PUPUPI SN 221 tnod
S v NF R i [y S S L 3 S * VRN i WA KT : arreurjdosipiny Inojernut
O R G T T L M I B R OO Yy gy A SR T T TE T i
uone Iy sofejueApy rote BN oLeos adA], sdiNg ad{J, S[PPO
N uoneorddy o I enedg s 9
R WY e FNMEE i3 sdINg li 3% i

¥

http ; //www.ecologica.cn



6402 VST

S

34 4

2 BMPs 3 RERE (L h7FE R 18] /3

15 YL BA R s 7 s ]
BMPs St Ji5 7K J5 {25 oA 38 %) i g ] 32 B 5%
FIRE IS | e B A (] 2 )40 A SRR DA B Y
Hiu Y AR IR 0 5 2 R SR R g R, ARl S S
B IR T 3 B i M AR P DL S T kAR
A R BIR 2 GAKAAR T IR R R KR Bl
Wz AN A 0] e 2 R 22 R S OKER AR A
BN R AR FH 1 2 45 T R T 2 — 5 I IS [
T3HN TEE IR T A% i R vhe] R A 23 52 B A
FAEF (L) | S98  of Pir 5 S50 1 ) i A7 30017 A 420
FIVGR A 90 ) W AR 5 1 52 i 1 428 3 1) 38 52 A 7K 1R
EFIAL T il A AR 2R G T AL B R
JoT 141 ELA A e W A A 280 (B AR M A Sl R
XA HEATIPAL . AR KB I IR EE (K +
Lt 7K 745 B R ) DA R Ak iy 3R (. 7Kk AA 3T
TR LA Bk - ST v i ik S vl B RN Y RS ) 2 25 Al
ST A 3 RUE 75 SR 0 O )ty B A0 7 A A5 R ) AN i
SEPERIE 2k

30 3 S, M X 9 R S R 0 A i R B
BN AT 5% LA — o X T AR LR8N 5% 4y
M S T X 25T, Meals S5 5% & B A [H] i
Jrtk R 3 AR 1) RO K AR R Y
B[], G e % ety T B AE S it 6 A2 B e R 3a R
e LR ;2) BMPs T & 4 O % 748 R stk
Jo Y R R T T B — s E I )5 3) TR KR AR S &R
GEXFT BMPs 250 FH A e 7 e 7 22 i s e) PRI, A
R (1) 3o 2 o 75 2 R SF ) i J 2 5 T, 4 X A
PR Y sf — 5 B2 B i P 00 745 5080 T B 2 15 St 5
ZARE IR BE TR G A, T EL 9T A% W 0 45 4 AR
EL T 1 FsF AW 9000 50 40 7 st i) 7 s 4 %) B g B R4
A 27 R RS04 7 % Tt A B AR 190 %t 4 it
SEJita 5 0N P e 87 B[] 2R 4T T 3EAl . Behrendt 55
FH MONERIS A5 2 X6} 48 [ 15 Py iy 552 it 79 90T 2 5 I
T YL A8 PR T 10 DA 245 SR W It Bk BT o X
BB A A 0 1S B[] A 10—30a 2517 Sohier %5
M EPICgrid A7 & BH LA B Walloon It A S it
e T KK T BMPs J5 T 32 21 & K2 K 1%
BN TRV I P B B 0, 3 4 K B X BMPs 2500 F
NEFEAR] T 15a Z AP Fenton %5 FF 34T BT

21

FEW 5 Tt S it Je Y U e e R B ] B 22 ) gk F
212" DAk k26 B 5 A AR ¥ 3% B N P AR AR X
BMPs ZCRFEAT VA I 17 >4 25 e85 A8 3] i 7K J5 i)
I S A5 ] Esf -, T R P AR 40 A A ASE Y L 5585 Ak I 1]
iy e A
2.2 BERIEALL AN E T

TR Z 223510 0 AR J7 % it sk BMPs #E479F
kiAot 2 B il 280 % 23 32 B R DX A 2R A 1Y B
e, PRI, A AT AT — R AL R i B A S E e, & Fh
A TR) AR B A DX I ey T 050 AN [] 24
SR — 2 WL F TN 2 [R] AN ] 9 X R A
KB 1 AT AR B A, 2 X S AR 1) AN i o M A
Wi, WK WED S v 45 6 B3 [ Bk FH Y BMPs -
RS AE RRCUH e 1S DX Al A P A 8 P 20 T
b X IR BRI 22 [ A F 5% 2 W P T AR B4 3=
SR DU 1 ) SRR Sy FE M AN 2 LUE 5
Y B8 1 FE e AR SRS Gy 0 HE S Ry A, DR A
H b it 55 P AT 3 147 SR R S R TG R AR A
BRI R RXERY . SEPR b e BB DL o A v an
X E Y B 5 RO AR R B A SR Y
MG B LRSS AL AT BE B PR, AR B i
FEHOARTR 2 8000 41 At W] BE 25t A [m] i 455 400 45
S BRI S S R RN o AR (1 A o D R
WAL AL Ac R % ) 2 XA B A A3V A e 381 B
A HIVE R o 8 A Xof R 5 7 A 4L 45 SR AR 43 it S5 T
JE AR 2 1) 181 7 AR08 25 4T F e, A B TR
AR AR Tl S5 i J A R Pl R o AR 0 i e B
T YLy 67 g 15 (AR AR BAPPA 285 SR G 5 i
2.3 FE S I ] A

1E BMPs B9S2 PRAC & T AR i o i 2Rk JH AL
BB RS AT B9 2 o X s i 358 PN 3 it Y T
A ERIR X, ( CSAs, Critical Source Areas) #E4T1R 51,
XA BT A E 0PI SR A 5 R 0 AR &L
# . Vagstad 5553 R F 7 Bl 24 B B AS [ 114
A BFLI IR (L AA]) A Zelivka 1] (FE5T ) I
B BMPs WAl 45 5 14— B0k Ko i B K 5
ARG SE M FEATPEAL . 25 R 3R, A (] 28 4 i Xof
TR T S WA AR — 8 1 22 5 (H 2 TE PR
AV PN 2 2 () BMPs 177 A T A RL G 11 sk
SR g HLIRU R AT AR 2 Hh AN [ AR AR O ] 2 A
JREHEATASTADLIN A R S B 1 22 S B, 3 A HE Y

http ; //www.ecologica.cn



22 4 PRI A5 TR Rl Al TS e B LA PR TRV A T ST 0 6403

45 T B it 2 [ P S (]t 2 7= A A ) PR R
(0 A b ) FH A Ak it e T St A8 Ak 1) - 1 )
BT EARTE) o PRI, 7832 AR ARG 15 e 2E 1 T EAG e
(Cng b b 7 55 10 FR al MR AR VR ) FPAB S D ) | A
RIS X s 23 8 A Ay SRR e 56 0 2 o) 4 it 32
SR RREEE = A R o X BMPs
e B RTHEAT CSAs TR G 0 B LA K W 26 455 70 5 FH
T CSAs PAHEAT TiFi8 Y. Panagopoulos %5 if;
nfal 24 FR A S ECHE 45 14 T iz SWAT BERL kA7
TR ST S e CSAs 0 E 1 i B A% A9 BMPs
FREEAT T8, BT o6 T A iF 58 K 24X
IR B — 5 e S e S ) RICR A VA AFL S B s &
PRI AR AR5 YA B E bR ) SE B ATl 0 e A B
PRI Z3 5 5 4T BMPs H92H A 10 & A REIS SR,
2.4 IRV as R

H i 2285024 5 8% BMPs 34k w7 i 23 8] (40 H
He S0 e, X k) K A 1) ROBE ) R AT T
W AT A W R M 18 A 7S ) R (M R
) SR BTN CIRTE 7K BIR B ) 2Z2 (8] A B 5 A7 7 —
SE R RUEE 22 S PR 3 8 A 0T 4 Bt E b B R
JE b S (A DL SR A 7 KBRS 5 IR A A
R PEM bR , TR] B 7R N (6] 9 25 18] RUBE P38 ] BE 9 I
ANEFI S A E . TEA0 2.1 75 o 7 52 380 0 137 1) )
(i) e e, A 7 Ak A TR 3R 1 23 YR [ e 23 RUBE I
R AR P A s, 28 [B) RUBE 119 22 S5t 2 X i it
St S T B T Y e R 7 A i

AR 7 DX 110 2 ) RUBE K/ N R i 8 A3l 1Y
BMPs PGS AL ARSI B R R
FE I BMPs A9PEA, 17 X 38 BMPs (3P4 I 3
B AT 28 5 B A Ok 58 A, 41 GREEN , MONERIS |
MITERRA \PI DA K fi R B 45 BB 4Rk 4
BRIAIE LB R 1 A W o 3 A A
SR FHMIL A A AR 6T DX 3k B ¢ RUBE b Ay A A T
PATIREE Y  EA T RRER L R G T EY A K
AR DL K 7 3R I S A AR AR AL ) L ) 2R A A
(W EPIC MITERRA #7156 Wz Wi 52 8 TR £
VA Rk B AR X 1 R 7K I K X T Y 6 e
I E IR AT S TR 3R 8 A I 5 A R R IX 3k
WA SRAEAE — 2 BRI

ANTR] 233 [ RUBE 37 358 P S0/ 9 25 5040 (4. BMPs
FHOCAR B RN SR E IR i A IR R

TR LA K TR 2 A o 1 7K S5 U e 800 1) I [ 2 371 )
A8 AT P 2 RSB RALL 45 5 7 AR R i s, 3
SLVRYS YR RI AT LA BMPs 52 J5 % H AR itk 1 75
PWIIERS b 92 op L R BE A ok AR HEA TR,
(B AR 2 20052 3] S 0 K504k 1 AT e 1 2 e i 7
ARCR I 22 5o DR, R B ABE 400 235 SR 1 35 BB >4 DA
A S ) M O ) 2% K Sl I Bl AR, i
R HH B A7 22 RUBE /K 5 s I 0 288 A8 2 L 3
FEAJS BMPs PEAR A ] B0 T] i 30 00 45 40 10 7 4
P 2 BRI B S B 5 AN R 5 >
BRI A M D S HE e = 1 Z5F T, BEAU VA TE BMPs
PEAL TARE P AT SR 2 AR AR AT, 1 Panagopoulos
&l Maringanti SR s R A PR A W
ST SR TR CSAs BT LA K TS Y R [A) 2= 4y
AR B PR R, {H 23X L RIS A AL A 2 R i
Jit SEE i J 5 0 B A e S G B IR DX 1 7 AR A e
HEFT T VAR, JF B0 BRI R T 5 Y B AL PR BE DA
g B (35.36]
2.5 TSRYILE A SR GRS D ReFe i XU

AR PRI B E R 8 52 5 B A [R) T 25
AV TS Gy [) I R AT A 80 ) B2 BTSSR
A —Fh BMP 8 1% 52 30 22 Fh 5 4 Wy 1) [a] i A5 28000
12 ROMTE BMPs B E i R T B8 S AT —
BMPs F4 552l 1] BE 23 X0 J — Ffr 75 e ) 7k 3] 42 1 1) ik
YERL B[] AT R 2 45 ) — Fh al 22 Fh iy 35 G W) ik
JEE A7 A EE AT B 3G I, B R A X S S Qe i —
PR A5 AT HIL U, (H 2 T 35075 e ) H R 28 22 8] 1
AL o A N T il R R R 1 LA
i ven A SR AR AE TR TAEBL 9 BMPs J5 7T BB 23
AT AR F 7 il TR 80 67 i kR AIG L[] P 2% (i 735
HEARAUZ A9 S 285 280 R B Ao B 0, 3X 2> (45
T 28 AR 8 25507 IR A5 8 384

I FASS RN BMPs R4 T FAG I 1) 75 Y 8 25 5%
e RS T LAE i 2 B RRR G B0 7 IR AR TR, X T
BMPs L &R i 22 B ARG A g S ) 5 A7 8 22
I S SRTT, R 5 e W 25 0 48 XU Jor o K% 1)
Z 5 YLy al ) Rl s Ge ) 2 ROE 25 B S 200 Hgk 1y
HER R R —E I 28 PR FIERE | H HTOC T BMPs
TIC B o R v 7 G 2 T e XU 8 BIF 5 38 058 A
50 AUA B FE K E Velthof %5 5% il MITERRA
BERIXF R 27 [ ek FH R BMPs X & B HEEOW LT

http ; //www.ecologica.cn



6404 = SR

S

34 4

IR 2 B S R R A T T VAR

FA0, R AT AR SR TS Y BMPs £ H bRic
BT AR I 24 % R it 114 S il %o 3 3 9 AN ) A 2
RGNS DIREIR I, R, 764 5 IIEIE v, 7
iE— 25 ST RIS X AR A R G0 R 55 T BE G 4 KU E A 7
AL AOAERI T L2 R e A 4 St LA B 22 2 B
BRAIAIF 5 (1428 SR A 17 24 B A K SRk BMPs P4k 5
UGS 7 1]
2.6 ARG AT AV AL

i1t BMPs RCR A IEAG B 2 RE IS 7 A PR Y %%
SYPRAAE T P BMPs (1978 %5080 & 1), R,
ARBLEE A HE BMPs BB TAEF 238 T ok 1
Kk, HEKFE BA-RE 0 258 i 3E 5 I8 15 4
LAY 5 2 T DAk A5 0 A 45 5 4 S AR 30 25 43 AT A
PR GBI AFRDE, U H SR PRI -8 5 B il 2
1T [ SR IABERLIAIL I A9 JE SR TS e il 5 28 %
PSRRI ZH A5 10 8, HE BT SR F 04 28 5 PP A 55 20 5 g
Fg X AN [R]85 it S i S5 B B 5% 40 25 E AT 0% T AL B
o520 A, Ledoux 25 1 FH STICS #8540 % v [ 45 b
TR/ NI N BT B AN [R] BMPs 2H 45 1Y A -5 25 1E
FEoRE Y 5 Volk S8R AL SWAT B AE Y fY 4 Fif
NI 1 A - BRI s ASE 78 3 N7 T 28 (R PSR A &R
S8 LAV AN [7] 118 b 700 P A7 38O %o 71 o] 32 e B v
i PN T G D 1 5 AT AR 4 4y
B s Cools %45 SWAT HLRL 5 2 B AR LA RUARZ, &
HARTBURAS -2 25 55 15 0 485 it 2 4 DA ) EE A B 5%
PR ARSI ot VR Y 2 67 e EAT IR DA S SR
GBI B AL T AN [R) 4 235 [R) RUBE T 9T 3 FH A9 At
BN AN I RE X L RINE S

A BIRLE BMPs AR 3025 43 B R v 1 23 1]
RUEE AR AR DL BT Y T8 A5 55 B XURS: R 47 DA
FIA RGRAR , (B R 7 20 5088 1 BORS 8 2R 8
15, [T BEALTE [ AR ARl & TRk
L KOR 25 AH G383 (W] 2 5 fl N B LA BT i ) R
Mt S0 Bin, 540, T BRI A AT B R
FIARVE L , PEEA T AR R0 25 20 BT sF 5 S e /e 1)
S 3 SR S PR 45 85 25 0 Ak L A TR) 43 A 6 ) Rl 2
X BMPs f4 BLAR -8 25 43HTF T AT B 1 it 14 fe 24 St
RARK R, 0
2.7 BMPs Fl#itHXEH S5 Ll f1dE

F£ BMPs ()35 PR DA v, 1) 25 4H G & X 1 7t

()] 237 FE VPN SR i L A — R o N 2, Rl 2R AH 6
HAFEYLR B A I B KA 4
AP U YUY i 6% Ay LB AL i S i S5 A4 7K
HUCREAR B, 1 I AH G it Y 1 i IR R BRUAT AR AL
25 SR LUSE R A [R5 2 B AR HUL S it BMPs 194252
B, LI & BB X BMPs DAL 25 51 5 ) 5
P R 25 AH A Z RIAEAT R Ah 23 a1 A B AUl 25
HL A Ir R H S0t BMPs 14 7 257 i 77 4F 5%
i o5 OR[RIR ] B ) 25 4 56 2 AT LS 5 # 8
BMPs BC & TAF /945> By Be A 3 - [ U0 A58 A0 3%
BB BMPs 1 5 i 52 LA KR L300 45 S 45k
L HE BMPs BEIDERL TAEH B ARIZEM X E S
EHUHIEA LUF L R 1) 46 R T AR 4
Bf ] 2540 56 5 2 547 Bl TR RIS 38 5 47 (1) 3R
YOI B g PR AUL A 3R AR 5 2 ) ASHff o M« ) 23
FHOGH BB AE XA HUL 45 SR 45 (I S 5 P AH G A5 B, AR
TR AR T AR AN 2 1 53 ) 5 it 07 2 « ) 2 4 G
H 5 54 BT E TR S0 R e O R A Y
TR LK i it %) B () AR 28 ) 2o AR A T 1A 5 4) ROBE
J7 T8 < FH TR A E YL DAl 6 R 25 A 5 ok
H BN A [ 1 25 0] ROEE SAoe i 2 5 1 A i)
FASE RIS TP SR ER 22 RO A4 3 LA AS [
T it 00 SRR AT VA 5 5) 15 Y )T 5 5 4 RS
Flzs A HE 2 5 20 BMPs 7645 & X 3 fr B 1)
FEE RO 5T B bR AR S R G R 5 TIRE 1Y)
BEnlt, PR AT Bh T A0 v A B AR IS 8 B9 BMPs i
BEITR6) AR RS 53 AT - AN [R] R 25 4H 5 38 X6 7K ¢
TR AE A RGN E B A AR B LA,
I, i H 2 5 BMPs AURILITAL o B X T BMPs B &
155 55 B AR 43 BT B AN TR it ) T A 74 00 DA A &
BLER

3 HRRE

BMPs Il 255 3 4 3 Ak 2 MU 552 B0 o A0 4 3t 3
HEPATIC B Ty 5 ) BE A, MY RO 2 AT 22 RO & 4%
FAFT BMPs AROEAE Y E 2T BL, SR AT TR AL
VEXT BMPs AT VAl 1N X 485 7l S5 Tt of 170 0437 5 Al
AT TR A LA LA 25 R G0 I 55 T e A X
W AR SC 2 5 I RAE N A5 &, LASE I #0145
SR BR) AT SR MR Tt ) T 152 AR ) BT X
Tt e LB AR -0 25 1) BMPs 5 R Aa) | R AR s 2

http ; //www.ecologica.cn



22 1A Bk

5 TR B A AR R IR TS Y fi A P SR PP AG F 5t

6405

(28 A3 AR | 8 o 485 it 1) ] PR T LA EE R
Y,

(1) BMPs Hll 98020 11 s Ji5 A ) R e A% 400 2o 7
PAER EEN N R, 7ES SRR PR EUT
J5 AT < 1) B2 i SR AE DU 04 v A 1 (7K SC
B AR | H AR M P AR DL S5 Y IR A [RI A ) AR
TR R 6 488 LA R 415 it T 5 24 BT 5 3 e g 5 2)
BMPs (& BEE £ Ak as a1 c B 7 2 LA /D i T4
Jit AR R TS A ) 2 R O
3) 3 aek A8 T A A T o5 A S | T O
A2 (T 30 M A A A T R 2 T )
PRSI 5 A B A A i 25 15 it 79 75 2% 490 11 Dk
SN ) 0T IR B 3 P DA F8 b ARG I N
Rz

(2) RS 4) PPk 00 565 A 2 g AP ASE 780 i ] ok e
AW VR A AR, 164 5 A5 v b 3 i
S 25 A0 R 4 348 o SR A ) S0 B AR DA RO D 2
AH G PEA T IR LA AR BBURH 6 S 4506T A5 R 3E 474 o AT
B UE R R B Y e L iR 4T A BRI
SRR S EA AR AR Y R g ade R 404471

(3) 38 e 455 AU AU 4 7 7 X AS ) 4 it S e 4L
SR BN RV RIONE AN [ S5 R AE 22 18] G R LA KA
Bl 15 B ) A T PR A R — 2B Tk BMPs R
fRRCE AT A Y AR RS TR
2 AL AN [R] 25 () RUBE (1 Z2 A5 U A 285 45 1 28
kXt BMPs AT PEAE ), B 3 13 22 45 BRAS 0 25
A TTE BMPs PEAS TAE, TR 2B R A 32
2 O X6 V5 Y ) T 2 2 e XS B A R T B

(4) Hilk BMPs it B 5T X £ 248 2 Hir L
R ROEEAF T LR A 5%, B % & BMPs Hil
VRBCR VA 38 AN BE 08 W 2 I B 25 5 45 BT 9T 1
K, TR ERE BMPs 1) BB 34 45 7] 46 UF 1FAl AH 45 & JF
IR M KE S5 LA LA e BMPs 154k i
TR R IS RN | 22 RUBE 45 [ BMPs B 43 il
B )R AR S E T DL % TS Y W T 2 e e KL
S n) L, SEESA 8K 25 e AR Y BMPs BB T

B - B R e AR M B ARl A 2S5 BT
esa LR ROREL (3w gibkiilN

References:

(1]

[10]

[(11]

[12]

[13]

Wang X Y. Study for the Non-point Source Pollution Mechanism
and Its Mitigation Management: a Case of Miyun Reservoir
Watershed. Beijing: Science Press, 2011.

Voss M, Dippner ] W, Humborg C, Hiirdler J, Korth F,
Neumann T, Schernewski G, Venohr M. History and scenarios of
future development of Baltic Sea eutrophication. Estuarine,
Coastal and Shelf Science, 2011, 92(3) . 307-322.

Sutton M A, Howard C M, Erisman J W, Billen G, Bleeker A,
Grennfelt P, Grinsven H V, Grizzetti B. The European Nitrogen
Assessment; Sources, Effects and Policy Perspectives.
Cambridge; Cambridge University Press, 2011.

Bouraoui F, Grizzetti B. Long term change of nutrient
concentrations of rivers discharging in European seas. Science of
the Total Environment, 2011, 409(23) . 4899-4916.

Grizzetti B, Bouraoui F, Aloe A. Changes of nitrogen and
phosphorus loads to European seas. Global Change Biology, 2012,
18(2) : 769-782.

Tital A, Pachel K, Deelstra J. Monitoring of diffuse pollution from
agriculture to support implementation of the WEFD and the Nitrate
Directive in Estonia. Environmental Science & Policy, 2008, 11
(2): 185-193.

Behrendt H, Huber P, Kornmilch M, Opitz D, Schmoll O,
Scholz G, Uebe R. Nutrient emissions into river basins of
Germany. Texte, 2000, 23. 261.

Meng F D, Geng RZ, OuY, Wang X Y. A review for evaluating
the effectiveness of BMPs to mitigate non-point source pollution
from agriculture. Acta Ecologica Sinica, 2013, 33 (5).
1357-1366.

Cherry K A, Shepherd M, Withers P J A, Mooney S J. Assessing
the effectiveness of actions to mitigate nutrient loss from
agriculture; A review of methods. Science of the Total
Environment, 2008, 406(1-2) . 1-23.

Johnes P J. Evaluation and management of the impact of land use
change on the nitrogen and phosphorus load delivered to surface
waters: the export coefficient modelling approach. Journal of
Hydrology, 1996, 183(3-4) . 323-349.

Grizzetti B, Bouraoui F, De Marsily G. Assessing nitrogen
pressures on European surface water. Global Biogeochemical
Cycles, 2008, 22(4), doi: 10.1029/2007GB003085.

Mcdowell R, Sharpley A N, Folmar G. Phosphorus export from an
agricultural watershed: linking source and transport mechanisms.
Journal of Environmental Quality, 2001, 30(5) : 1587-1595.
Sharpley A N, Kleinman P J, Jordan P, Bergstrom L, Allen A L.
Evaluating the success of phosphorus management from field to

watershed. Journal of Environmental Quality, 2009, 38 (5):
1981-1988.

http ; //www.ecologica.cn



6406 GO O 34 %
[14] Velthof G L, Oudendag D, Witzke H P, Asman W A H, Klimont Baltic Sea Action Plan. Ambio, 2012, 41(6) : 600-612.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[26]

Z, Oenema O. Integrated assessment of nitrogen losses from
agriculture in EU- 27 using MITERRA-EUROPE. Journal of
Environmental Quality, 2009, 38(2) : 402-417.

Stromqvist J, Artheimer B, Dahne J, Donnelly C, Lindstrom G.
Water and nutrient predictions in ungauged basins: set-up and
evaluation of a model at the national scale. Hydrological Sciences
Journal, 2012, 57(2) ; 229-247.

Singh V P. Computer models of watershed hydrology. Highlands
Ranch, Colorado: Water Resources Publications, 1995.

Arnold J G, Srinivasan R, Muttiah R S, Williams J R. Large area
hydrologic modeling and assessment part I: Model development.
JAWRA Journal of the American Water Resources Association,
1998, 34(1): 73-89.

Quinn P, Beven K, Chevallier P, Planchon O. The prediction of
hillslope flow paths for distributed hydrological modelling using
digital terrain models. Hydrological Processes, 1991, 5(1):
59-79.

Elliott A H, Trowsdale S A. A review of models for low impact
urban stormwater drainage. Environmental Modelling & Software,
2007, 22(3) : 394-405.

Donigan A S, Imhoff J C, Bicknell B R, Kittle J L. Application
Guide for Hydrological Simulation Program: FORTRAN ( HSPF ).
EPA- 600/3- 84-065 June
Laboratory, Athens, GA 177 p, 19 fig, 17 tab, 3 app, 20 ref 68-
01-6207, 1984. URL: http://nepis. epa. gov/Exe/ZyPDF. cgi/
2000HMKI.PDF¢? Dockey =2000HMKI.

1984 Environmental Research

Grizzetti B, Bouraoui F, De Marsily G, Bidoglio G. A statistical
method for source apportionment of riverine nitrogen loads. Journal
of Hydrology, 2005, 304(1-4) . 302-315.

Thieu V, Bouraoui F, Aloe A, G B. Scenario analysis of
pollutants loads to European regional seas for the year 2020. Part
I Policy options and alternative measures to mitigate land based
emission of nutrients. Luxembourg: EUR 25159 EN, 2012. URL:
http ://publications. jrc. ec. europa. eu/repository/bitstream/
111111111/23310/1/1bnb25159enn. pdf.

Caille F, Riera J L, Rosell-Melé A. Modelling nitrogen and
phosphorus loads in a Mediterranean river catchment ( La Tordera,
NE Spain) . Hydrology and Earth System Sciences, 2012, 16(8) :
2417-2435.

Mewes M. Diffuse nutrient reduction in the German Baltic Sea
of water

catchment; Cost-effectiveness

measures. Ecological Indicators, 2012, 22 16-26.

analysis protection
Arheimer B, Liowgren M, Pers B C, Rosberg J. Integrated
catchment modeling for nutrient reduction: scenarios showing
impacts, potential, and cost of measures. AMBIO: A Journal of
the Human Environment, 2005, 34(7) : 513-520.

Arheimer B, Dahné J, Donnelly C. Climate change impact on

riverine nutrient load and land-based remedial measures of the

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

Zhao G, Zhang T Z, Chen J N. Simulation of cropland erosion
control strategies using the AGNPS model. Journal of Tsinghua
University; Science and Technology, 2002, 42(5) ; 705-707.

Qi H H, Altinakar M S. A conceptual framework of agricultural
land use planning with BMP for integrated watershed management.
Journal of Environmental Management, 2011, 92(1) . 149-155.
Xue Y F. Simulation of Non-point Source Pollution on the Basin of
Chaohe River by HSPF Model [ D]. Beijing: Capital Normal
University, 2009.

Mohamoud Y, Parmar R, Wolfe K. Modeling Best Management
Practices (BMPs) with HSPF; proceedings of the Innovations in
Watershed Management under Land Use and Climate Change
Proceedings of the 2010 Watershed Management Conference,
Madison, Wisconsin, USA, 23-27 August 2010, F, American
Society of Civil Engineers ( ASCE), 2010, 892-898, doi: 10.
1061/41143(394)81.

Ledoux E, Gomez E, Monget J] M, Viavattene C, Viennot P,
Ducharne A, Benoit M, Mignolet C, Schott C, Mary B.
Agriculture and groundwater nitrate contamination in the Seine
basin. The STICS-MODCOU modelling chain. Science of the Total
Environment, 2007, 375(1-3) . 33-47.

Sohier C, Degre A. Modelling the effects of the current policy
measures in agriculture; an unique model from field to regional
scale in Walloon region of Belgium. Environmental Science &
Policy, 2010, 13(8) : 754-765.

Lam Q D, Schmalz B, Fohrer N. The impact of agricultural Best
Management Practices on water quality in a North German lowland
catchment. Environmental Monitoring and Assessment, 2011, 183
(1-4). 351-379.

Laurent F, Ruelland D. Assessing impacts of alternative land use
and agricultural practices on nitrate pollution at the catchment
scale. Journal of Hydrology, 2011, 409( 1) : 440-450.
Maringanti C, Chaubey I, Arabi M, Engel B. Application of a
multi-objective optimization method to provide least cost
alternatives for NPS pollution control. Environmental Management,
2011, 48(3) . 448-461.

Panagopoulos Y, Makropoulos C, Baltas E, Mimikou M. SWAT
parameterization for the identification of critical diffuse pollution
source areas under data limitations. Ecological Modelling, 2011,
222(19) : 3500-3512.

Shen Z Y, Hong Q, Chu Z, Gong Y W. A framework for priority
non-point source area identification and load estimation integrated
with APPI and PLOAD model in Fujiang Watershed, China.
Agricultural Water Management, 2011, 98(6) : 977-989.

Flynn N J, Paddison T, Whitehead P G. INCA Modelling of the
Lee System: strategies for the reduction of nitrogen loads.

Hydrology and Earth System Sciences Discussions, 2002, 6(3) :
467-484.

http ; //www.ecologica.cn



22 1]

k7

5 TR B A AR R IR TS Y fi A P SR PP AG F 5t

6407

[39]

[40]

[42]

[44]

[45]

[46]

[48]

[49]

Rankinen K, Kenttomies K, Lehtonen H, Nenonen S. Nitrogen
load predictions under land management scenarios for a boreal
river basin in northern Finland. Boreal Environment Research,
2006, 11(3) . 213-228.

Hejzlar J, Anthony S, Arheimer B, Behrendt H, Bouraoui F,
Grizzetti B, Groenendijk P, Jeuken M H J L, Johnsson H, Porto
A L, Kronvang B, Panagopoulos Y, Siderius C, Silgarn M,
Venohr M, Zaloudlk J. Nitrogen and phosphorus retention in
surface waters: an inter-comparison of predictions by catchment
of different of Environmental

models Journal

Monitoring, 2009, 11(3) : 584-593.

complexity.

Meals D W, Dressing S A, Davenport T E. Lag time in water
quality response to best management practices: A review. Journal
of Environmental Quality, 2010, 39(1) : 85-96.

Fenton O, Schulte R P O, Jordan P, Lalor S T J, Richards K G.
Time lag: a methodology for the estimation of vertical and
horizontal travel and flushing timescales to nitrate threshold
concentrations in Irish aquifers. Environmental Science & Policy,
2011, 14(4) . 419-431.

Hanratty M P, Stefan H G. Simulating climate change effects in a
Minnesota agricultural watershed. Journal of Environmental
Quality, 1998, 27(6) : 1524-1532.

Vagstad N, French H K, Andersen H E, Behrendt H, Grizzetti
B, Groenendijk P, Porto A L, Reisser H, Siderius C, Stromquist
J, Hejzlar J,Deelstra J. Comparative study of model prediction of
diffuse nutrient losses in response to changes in agricultural
practices. Journal of Environmental Monitoring, 2009, 11(3).
594-601.

Collins A L, Stromqvist J, Davison P S, Lord E 1. Appraisal of
phosphorus and sediment transfer in three pilot areas identified for
the catchment sensitive farming initiative in England; application
of the prototype PSYCHIC model. Soil Use and Management,
2007, 23(1): 117-132.

Lin Z, Radcliffe D E, Risse L. M, Romeis J J, Jackson C R.
Modeling phosphorus in the Lake Allatoona watershed using
SWAT;. II. Effect of land use change. Journal of Environmental
Quality, 2009, 38(1): 121-129.

Shen Z Y, Liao Q, Hong Q, Gong Y W. An overview of research
on agricultural non-point source pollution modelling in China.
Separation and Purification Technology, 2012, 84. 104-111.
Quinn P. Scale appropriate modelling: representing cause-and-
effect relationships in nitrate pollution at the catchment scale for
the purpose of catchment scale planning. Journal of Hydrology,
2004, 291(3-4) . 197-217.

Volk M, Hirschfeld J, Dehnhardt A, Schmidt G, Bohn C,
Liersch S, Gassman P W. Integrated ecological-economic
modelling of water pollution abatement management options in the

Upper Ems River Basin. Ecological Economics, 2008, 66 (1) :
66-76.

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

Wall D P, Murphy P N C, Melland A R, Mechan S, Shine O,
Buckley C, Mellander P E, Shortle G, Jordan P. Evaluating
nutrient source regulations at different scales in five agricultural
catchments. Environmental Science & Policy, 2012, 24, 34-43.
Puustinen M, Turtola E, Kukkonen M, Koskiaho J, Linjama J,
Niinioja R, Tattari S. VIHMA—A tool for allocation of measures
to control erosion and nutrient loading from Finnish agricultural
catchments. Agriculture Ecosystems & Environment, 2010, 138
(3): 306-317.

Stevens C J, Quinton J N. Diffuse pollution swapping in arable
agricultural systems. Critical Reviews in Environmental Science
and Technology, 2009, 39(6) . 478-520.

Stevens C J, Quinton J N. Policy implications of pollution
swapping. Physics and Chemistry of the Earth, Parts A/B/C,
2009, 34(8-9) : 589-594.

De Roo A, Burek P, Gentile A, Udias A, Bouraoui F, Aloe A,
Bianchi A, La N A, Kuik O, Elorza T J, Vandecasteele I,
Mubareka S, Baranzelli C, Van Marcel, Lavalle C, Bidoglio G. A
multi-criteria optimisation of scenarios for the protection of water
resources in Europe: Support to the EU Blueprint to Safeguard
Europe’ s Waters, EUR -Scientific and Technical Research
Reports, 2012, doi: 10.2788/55540.

Skarbgvik E, Stilnacke P, Bogen J, Bgnsnes T E. Impact of
sampling frequency on mean concentrations and estimated loads of
suspended sediment in a Norwegian river: Implications for water
management. Science of the Total Environment, 2012, 433.
462-471.

Collins A L, Mcgonigle D F. Monitoring and modelling diffuse
pollution from agriculture for policy support: UK and European
experience. Environmental Science & Policy, 2008, 11 (2):
97-101.

Schoumans O F, Chardon W J, Bechmann M E, Gascuel-Odoux
C, Hofman G, Kronvang B, Rubzk G H, Ulen B, Dorioz J] M.
Mitigation options to reduce phosphorus losses from the agricultural
sector and improve surface water quality; A review. Science of the
Total Environment, 2014 468-469; 1255-1266.

Booker J F, Michelsen A M, Ward F A. Economic impact of
alternative policy responses to prolonged and severe drought in the
Rio Grande Basin. Water Resources Research, 2005, 41(2):
1-15.

Giirliik S, Ward F A. Integrated basin management: water and
food policy options for Turkey. Ecological Economics, 2009, 68
(10) : 2666-2678.

Cools J, Broekx S, Vandenberghe V, Sels H, Meynaerts E,
Vercaemst P, Seuntjens P, van Hulle S, Wustenberghs H,
Bauwens W, Huygens M. Coupling a hydrological water quality
model and an economic optimization model to set up a cost-
effective emission reduction scenario for nitrogen. Environmental

Modelling & Software, 2011, 26(1) . 44-51.

http ; //www.ecologica.cn



6408 G 34 %
[61] van der Veeren R J H M, Lorenz C M. Integrated economic- on ground water nitrate in two small watersheds. Journal of
ecological analysis and evaluation of management strategies on Environmental Quality, 2003, 32(6) : 2158-2171.
nutrient abatement in the Rhine basin. Journal of Environmental [67] Kronvang B, Andersen H E, Bgrgesen C, Dalgaard T, Larsen S
Management, 2002, 66(4) : 361-376. E, Bggestrand J, Blicher-Mathiasen G. Effects of policy measures
[62] Arheimer B, Andersson L, Alkan-Olsson J, Jonsson A. Using implemented in Denmark on nitrogen pollution of the aquatic
catchment models to establish measure plans according to the water environment. Environmental Science & Policy, 2008, 11(2):
framework directive. Water Science & Technology, 2007, 56(1) : 144-152.
21-28. [68] Panagopoulos Y, Makropoulos C, Mimikou M. Decision support
[63] Olsson J A, Andersson L. Possibilities and problems with the use for diffuse pollution management. Environmental Modelling &
of models as a communication tool in water resource management. Software, 2012, 30: 57-70.
Water Resources Management. 2007, 21(1) : 97-110. ‘
[64] Voinov A, Gaddis E J B. Lessons for successful participatory SRR
watershed modeling: a perspective from modeling practitioners. [ 1] FEmEe JEsiiis e FEHLI S 45 6 45— b % =k
Ecological Modelling, 2008, 216(2) ; 197-207. PRI ). Jeat . BlA AL, 2011,
[65] Grizzetti B, Porto A L, Barkved L J, Joy K, Paranjape S, [ 8] JLAE, Bkig¥r, BRyE, Thede, fefdEd Bl ir s b m s
Deelstra J, Bouraoui F, Manasi S. The science-policy-stakeholder PEE. B, 2013, 33(5) : 1357-66.
interface in water pollution assessment // Science, Policy and [27] BN, skRAE, BT 7. FH AGNPS #LHI XA FH AR b2 il o %8
Stakeholders in Water Management-An Integrated Approach to HORLELL. AR 224 . BARBL AR, 2002, 42(5) : 705-707.
River Basin Management. Earthscan, 2010: 67-77. [29] fEgRIE. 3T HSPF 55T % 1 07 300 30 R o5 U875 Ye A JUL AT 53
[66] Tomer M D, Burkart M. Long-term effects of nitrogen fertilizer use [D]. dbut. EHERHE R, 2009.

http ; //www.ecologica.cn



