266—274 ok ¥ R 8228 AW
2013 4F 8 J] ACTA PRATACULTURAE SINICA Vol. 22, No. 4

= R R Bk E SN R RT3

e 1 > -1 = g%l =5 2 1% 3
J%[Za'ﬁgﬁ,é 93@%%K 9%‘751/% 97?‘]’% ’iﬁ%?}lﬁ‘ 9&%/@
(LAt stARol K2 B R R B 5052 H 0 . AL 5T 10008352, b 5T 4577 B AR 00 A BN )
Jb3 10001253, k- iff 4% L 6 B & R R AR AR B . B 201602)

TE K = R R BRI R A PR BT AR 5 R T E WA T B A0 8 T 8 R O BR 37 A A5 PR VA 1 8 AR R R ORI T
TS ARAR I BCE A - 38 FIASEMI 25 B AN T 0 it 3 i R R BR 3 A S R SR W i BOR DL ilE AT T 48 B 0P M. SRR,
R R R BRI S IR BT A FRAR B 0. 751, SR AL FAERE MK . RAIREE K FREE | - 4 PR 58 A BIOIR B8 1 f
FEHEEUR IR A 0. 920,0. 597,0. 843,0. 733, 43 S Ak T 3F &5 {a B Ukt B Sl 3 £l 8 L (R 8 1 7K - o K08 T A0 245 20 A
T %o 12 78 R SR Bk b A 25 IR B AE A 0 ) R At T HE — 25 B A T O X AT A W AR R BRI 1 AR S IR BR R T
.

KB R KR BRI s A IR B AT s R SR DR 5 B BT A

hESHES.S812.8;X171.4 X HEKFRIAAD : A XEHES:1004-5759(2013)04-0266-09

DOI:10. 11686 /cyxb20130432

AR R KRB L E4 T A 500 ZAEM L, BB E S —Z & KRR 1984 418 AR DLk, @& R
Kizshte P EE KL T 30 4R & B . 48 2011 A A BOgeit . 82 2011 4, R EC A 18 [
F R RIRG 543 A —DARUER 18 1 & /R BRI 38 7 A BR & VBRIE SR8 A R DA R, o i AR 70 ~ 120
hm? 50 8 IR R BRI i ek AR G R R A, Oy T AR AT R A R BT A fE R RN A R v SR R AT E
5 2% SRR S TR AR R AR R T R K R IR L X B T A Y A A AR ) — A% B A 4 A5 Y I S
A OGE U HR it FH AR 24 AR IE X BRBE Y 5 m

JZIR M e (analytic hierarchy process, faij B AHP) &2 20 {40 70 A0 B i 35 [ 3 4% 18 2 T & Saaty
1 Bennett"™ @] 37 1) — Ff 6 FH R AL B 5T 2= 104k 25 VUG VAT RR AR S PSR 1) BB ik . 1% IR A 2% )
Hh ) 2% PR 2R O3 iR SR R ELIBE AR 0 A Y L AR A B 2 K T A e N A TR 0T 2R IR 2R T L E
PE 5 i P R AR A 5 R ST 2 A TV 2 U, KO 458 P ik (fuzzy comprehensive evaluation meth-
od) " N 7E DR B LA L — Pl PP B AR RBOR 1 IR v 2 IR T 2 R R R 5 B 280 B 5T RS
AR — A SRR o R JZ R 23 07 05 00 8 A DG AR AR A TR L SR 5 25 5 BRI 25 5 V7 0 1k X A 25 BB T o i AT 25
BV AR AT T ELRT B SO A P A DA 2 R G A T RVSOR 25 DT 0 6] 8 R R Bk AR S R
HEAT AR SCPEAN 18 SCHRHR A

AT 308 0 1 7 g 2R I BR 37 Sl 18 A FIBORE L SR T2 UK 23 A 12 ARSOR 25 45 A 1k 0 2 s AR SR Bk 19 AR
SHE AT 7AW BT - H0Z 08 IR R BRI AE A5 (1) 2 ZEIRBE (0], 75 AT i R KRBk 1 A4E S A — 1
BN LRI, S AR BRI 1 H A R AR 2 ORI o B AR 2 B 58 R DG 1R i LAY ] B 1
Tl %k
1 MBE5FE
1.1 =L

R R RER AL F BTN T 2004 4R 1 BRI N — A 18 AR HERT 72 AT [ Fr 5 b5 38

Weks B9 :2012-12-20; %8l H #9:2013-03-05

WA A T BE T 5 oAb nt T SUE R T R ObR S R e B H BB

VEZ R MEPH A (1987, B 28 8, 7635 1 . E-mail: puyangxuehua@163. com
* WMIRME# . E-mail:hanliebao@163. com



22 5 AW A 237 2013 4F 267

R BRIy G AR 2 147 hm?® , Hrp R ER G I 11 950 m® , BRIA AR 100 765 m® RIS T 13 006 m®, 5 FLIX
A2 23 75 m® R 14 7 m® . BRI FEEE B RERP Y 20 3Rl RO I IE B (Paspalum vaginatum)
WA B0 ) B 55 LA (A grostis stolonifera) .

1.2 ¥&KREL554

1.2.1 RAFESRES SN RLET 2012 48 5 A Rl SR KRR AT BRGNS E 3 R
FE S RAERT ] 435128 8:00,12:00,16:00, Horp AL R A ALY R ECRH TQ-1000 XU KR AFE A - Ik
WAFR 5 mL SRR 15 L, BB BURLY) R ] KB-120F oo 8 K AR FE &, € it it 100 L/ min, B[] 60
min, %5 5B TR H ATC-1000 M 5E SR A 14 ] I 10 55 &% A% SRR IR B2 VR RUE .

AR R R ALY R AR B S UKL I 23 ol SR T T W — ) BB AR K iy O Ol I ik (HJ482-
2009) \EhBRZR & I3 R vE (HT479-2009) (HE W 1 BR 44 43 D't O BE ¥k (HJ504-2009) (HE % (GB/ T 15432-
1995) . 43 S 47 B8 T 43 BT R F AR AR 2 B T I A8 B0 (FCD Y R AT I 8
1.2.2 JKFEMRES T MR KFERFEER N 3 5.4 5.5 5.6 5 N TSI REE. 28N N T &R
A RUBERFERRIAIK TS 0.5 m AbSRAE AR A SR IK 500 mL K 24 RAESMKRG G B2 LI G /KSR
AV B BB P AR 2 . B 500 mL YR G /KRS AR B SR LA AR AR N B R . W
i S foft PV i SO B JBORE S B i A T R0 . [ B 33 0 K AT pH{E L I BSCAT A OG0 SR BT A RE L 4 C PR
17,

IKRE R BLFE B A0 4 43 B 03 2 BRCOROR R K W 0 43 A 5 96 R O BB 3 AN E A . pH (ER
IR VR T o T i AR R AR 3 R TR R 48 BOR R MRV BOD, SR FH A B 5 42 R i &0 R0k FH 94 TG 1L 68
25 BVRCR PP o 08 IR P A 5 0 40 06 B Bl SR AR B B 20 D06 B8 12 4% R T 2R B T — k40 D 6 i 1
i B R R T WO AR 24 1 B B e ZE A e i B AR 43 A D 5 O BEAT U E
1.2.3  LFEMSRESHIT LIEEMSLERERY 3 5.7 511 5 14 SEGE TR, BB DLREASHE A
YE R REEBLTT , B R ITI LR 10~15 R ST S BB LR HEAT R AR SR AFE o 3k e BRI 00 2% 55 e 0k o B
FHERE REREE 7 RAFETRBE R 0~20 em, RAEEH AR AR IR G5 B AR E 2 kg, KRG L
BRI X o KU 3 i g 3R R, FF 22 B 1R R 28 R B AR 5 4 o T I B AN SR 2 B T AR S -5 L) 49 i) 22
A B EHAE ISR M A DL 5% .

R AR B C A A A BTN RN RO Ak 2 F LA BT O O R AT I 3 AME A . pH EHR
FHBR BE T A HUTT S 2 R FH T A P B PR 0 Ak — & 1 A OR FILEC S A8l SR R AR B e 4 e e B 1k
HACHR R T A R W53 D6 06 BE v HE 6 T8 I 5 >R K [l 3 T i Jt - W ik (NY /T 1613-2008) 5 4R 24 1Y
B B8 ZE FE AL 5t T #AL 43 A i A0 A T A
1.2.4 M#RAESSH ERGNEVLES 2 5.8 5 .11 5 .14 5 17 S 3K, X7 5 A>3 09 k8 M L 1%
Bl AR ) b 28 B S R AT R A e ok

ARG E AR
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Table 1 The system and weighted value of eco-environmental health assessment in golf course

Hbr 2 AT HEN 2 AT 5 BRI AT 5
Target layer Weighted value Criteria layer Weighted value Indicator layer Weighted value
KA ¥ B Atmospheric 0.151 AR SO, (C) 0.272
environment (B;) AAMLY NOx(Co) 0.272
SEIE R TSP (Cs) 0.272
BE 0;(CD 0.104
11 % T Negative ions(FCI i Value) (Cs) 0. 080
b F K B BE Surface wa- 0.391 pH (C¢) 0.011
ter environment (By) % fift 4 Dissolved oxygen (C;) 0.017
0 i 1 CODa (Cs) 0.017
T H A A BOD; (Cy) 0.017
A NH3-N (Cio) 0.026
B Total nitrogen (Ci1) 0.039
M Total phosphorus (Ciz) 0.039
il Cu (Cy3) 0. 057
B Zn (Cpy) 0.057
B Ni (Ci5) 0. 057
% Cd (Ci) 0. 057
# Cr (Cip) 0. 057
R R Bk AR # Pb (Cis) 0. 057
B R B #JE Chlorpyrifos (Cig) 0.123
Health  situation 1. 000 A 1% Chlorothalonil (Cy) 0.123
H 75 R Metalaxyl (Cy1) 0.123
of golf course eco- )
SR AN Cypermethrin (Cyy) 0.123
environment (A) + 8¢ BF 5% Soil environ- 0.391 pH (Cz) 0.011
ment (Bs) A HLF Organic matter (Czy) 0.021
4% Total nitrogen (Cz3) 0.021
SR Available phosphorus (Cag) 0.021
FAH Available kalium (Cy) 0.021
Hi Cu (Cog) 0.061
Bt Zn (Cy) 0. 061
NI (Cs) 0.061
% Cd (Cs1) 0.061
# Cr (Cy2) 0.061
7 Pb (Css) 0.061
HE AL Chlorpyrifos (Cyy) 0.135
A # 1% Chlorothalonil (Css) 0.135
I #5 R Metalaxyl (Cys) 0.135
5 4 lE Cypermethrin (Cs7) 0. 135
A B HE L Vegetation sit- 0.067 TEVE 2 FE 1 45 B0 Community diversity 1. 000

uation (By) index (Csg)
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1.3.2 IEMstap B e RIZWAHEE (AHP) 8 KM P8 bR A CE (. 1 26 7 i R R IR R 25
T 355 A R DF 1 8 B % R 110 338 B 22 UK 3 AT 45 R TR 5 SR IS o AR AT ) S 1) T A B8 B IR R 45 T2 YR AR B 22 TR A R B G
Z L3 AR E B K LRI Saaty F1 Bennett™ 1 1~9 K (15 bR BE 1 %45 2 0k DR 22 64T 0 T LG 45 O 22
VTR o I S o IR A ) IR 1 AR A L R A T o o S BT 6 o A7 — SO 56 A 56 R A CR<C0. 1 BiF LIk
T VR R A LA AR 0 — B 7 U B R R AR R . 20— R A B AR AE B R — 2 A T E— )2
FEXH B AR (R D

1.4 & A RBALB K OU 69 B 42 43R

L4 1 SFHRVEbRUEM B AHE T R PR 25 A PR I6 % 8 IR R BRI 1 A S R B B A AT SR A M. B
96 KA ekt B 48 BOKE A A5 R B R R 40 5 AN SE K, BIVAE A5 R BT AR B fg BRE (0. 8~ 1. 0) (f@ BjE (0. 6~0. 8) . fgt b
(0.4~0.6) JHA (0. 2~0. 4) VHEFHA(0~0. 2) ARG ARIECHREE = B EARHED) (GB 3095-1996) (3R /K 58
J R FRE ) (GB 3838-2002) (4 HE R B JIi A7 1 ) (GB 15618-1995) (£ i rh 4% 24 5 K ok 8 Bt ) (GB 2763-2005)
SERI S E R ARME B B BIBEFE R g A R R R BRI AR S R BT 0 SEBR B0  AR A5 R AR 0 A 45 G bR
R 2.

1.4.2 H@iEmein SO 648 br iR R 0 R FEON B 2 G IR M IR E C={civcrnessmen ) (5B
D AR A PEMR PR HESE & V="{vi vo vy s soova b B V= (R 5 (E B e B, Al BE e 25, IR A ) (3% 2).,
IRIE W EVEN I R A W= {w, s wyswyseow, ) (R DL X HEES CHMBERNE ¢ (i=1,2,3,-,m) it
TP RV B — B BN R o X PP ARG v G=1.2. o) IRIBIEE vy AFH T i DR R R
PEHIBR T o= (rasrpoeenor) G=1.2,00m) JH2 TR B e AN B0 IR 2 DFHI R 2 20 45 2k, 0 n] 449 325
— A B RO E I R

1 iz 8!
21 L)) s
R=
Yol Tz %t T
T AT DS B S R KRR AR S B AR R LR G PE M AL . A= W XR,

2 HRE5HMH
2.1 &N
WA VEAN S5 bR U (3 2) SEAE (R 3) BRI Z5 5 VAN 19 T 05 & 3 Dol vy 2 o O 23 A 1) TR0 3R A8 3 1) 4
R o 456 E DN JZ2 AN [] R38BT 40 g 1Y) 45 A~ 8 Fm i A fB (6 DA LI A ) 5 W AR AR A X B = Wi XR L 43 5l 15
o O] S A [ PR 3R A P 1) i B B
B, =W, XR,=[0.920 0.029 0.051 0 0]
B,=W,XR,=[0.597 0.033 0.097 0.162 0.111]
B, =W, XR;=[0.843 0.076 0.053 0.029 0]
B, =W, XR,=[0.733 0.267 0 0 0]
A b A D) S A [ PR 3R D i A S AR T R R R 5 X R A A B W=T[0. 151 0. 391
0.391 0. 067 JHEATHOMIHE M 52 G i 50 . R n] 75 3 | /R R IR AR S B 25 G 7 E A 1) i AL RD
A=WXR=W(B,,B,,B,,B,)=[0.751 0.065 0.067 0.074 0.043]
R 15 5 TR SR i 2 D U A DB 2K R Bk 3 £ A BR A 1 i B RS B 0. 751 3 BT AR S G K R R BRI I AR DS
FRBOIR 0 e X W IZER S B % R0 PO L A A B, BR 370 FH A 2 100 JIE % T T 25 485 it AN £ F J] 10 BRI 7 A A
KRG . e B DU JZ A A [a] DA 28 40 0 o A e 8 0 R/ IMIR U RAUER S L L BRI AL D0 L 3t SRR BRI (8T D
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Table 2 The grade standard of eco-environmental health assessment in golf course
HEN 2 e hr)z Elaegiadss i W i B VS HEEMRS
Criteria layer Indicator Extraordinary health  Health Sub-health Morbidity ~ Severe modbidity
layer (0.8~1.0) (0.6~0.8) (0. 4~0. 6) (0.2~0.4) (0~0.2)
KRAFHEE Atmos- & ALHE SO2(C1) (mg/m?) <<0. 050 0. 100 0. 150 0. 200 0. 250
pheric  environ- & fh# NOx(Cy) (mg/m?) <0.100 0.100 0.100 0.130 0.150
ment (B) HEEWORY TSP (C) (mg/m?) <0.120 0. 200 0. 300 0. 400 0. 500
B 0;(Cy) (mg/m?) <0. 120 0. 140 0. 160 0. 180 0. 200
7 5 F Negative ions (FCI { Value) (Cs) >1.000 0. 800 0.500 0. 300 0. 100
13 K 3R BE Sur-  pH (Ce) 6.000~9. 000 — — — =9.000; <6.000
face water envi-  yefm g Dissolved oxygen (Cr) (mg/L) >7.500 6. 000 5. 000 3. 000 2. 000
ronment (B;) EIHE IR CODya (Cs) (mg/L) <2.000 4.000 6. 000 10. 000 15. 000
T H L7 E & BOD; (Co) (mg/L) <3.000 3. 000 4. 000 6. 000 10. 000
A NH;-N (Cyp) (mg/L) <0.150 0. 500 1. 000 1. 500 2. 000
MR Total nitrogen (Cp) (mg/L) <<0. 200 0. 500 1.000 1.500 2. 000
% Total phosphorus (Cp2) (mg/L) <0.010 0.025 0. 050 0. 100 0. 200
#i Cu (C13) (mg/L) <0.010 1. 000 1. 000 1. 000 1. 000
B Zn (Cyp) (mg/L) <0. 050 1. 000 1. 000 2. 000 2. 000
NI (Ci5) (mg/L) <<0. 050 0. 050 0. 050 0. 100 0. 100
% Cd (Cis) (mg/L) <0.001 0. 005 0. 005 0. 005 0.010
# Cr (Cy7) (mg/L) <0.010 0. 050 0. 050 0. 050 0. 100
# Pb (Cis) (mg/L) <0.010 0.010 0. 050 0. 050 0. 100
AL Chlorpyrifos (Cry) (pg/L) <<0. 400 10. 000 20. 000 30. 000 40. 000
FH i Chlorothalonil (Cso) (pg/L) <<0. 400 2. 800 5. 200 7.600 10. 000
B R Metalaxyl (Co1) (pg/L) <<0. 400 25.000 50. 000 75.000 100. 000
S %51 Cypermethrin (Cz2) (pg/L) <0. 400 5. 000 10. 000 15. 000 20. 000
+ B BE Soil en-  pH (Cy3) 5.500~7. 000 >7.500 >8. 000 >8.500  >>9.000; <<5.500
vironment (B;) A HLJK Organic matter (Cyy) (g/kg) >40. 000 30. 000 20. 000 10. 000 6. 000
4 Total nitrogen (Czs) (g/kg) >2.000 1. 500 1. 000 0. 750 0. 500
AL Available phosphorus (Czs) (mg/kg) >>40.000 20. 000 10. 000 5. 000 3. 000
AL Available kalium (Cy) (mg/kg) >200. 000 150. 000 100. 000 50. 000 30. 000
Hi Cu (Cag) (mg/kg) <(35. 000 65. 000 100. 000 250. 000 400. 000
B Zn (Cyy) (mg/kg) <100. 000 175. 000 250. 000 375. 000 500. 000
BN (Cao) (mg/kg) <<40. 000 45.000 50. 000 125. 000 200. 000
£ Cd (C31) (mg/ke) <<0. 200 0. 400 0. 600 0. 600 0. 600
B Cr (Cyp) (mg/kg) <290. 000 145. 000 200. 000 250. 000 300. 000
# Pb (Cy3) (mg/ke) <35. 000 165. 000 300. 000 400. 000 500. 000
I Chlorpyrifos (Cs1) (pg/kg) <<5. 000 30. 000 55. 000 80. 000 100. 000
T Hi% Chlorothalonil (Cs3) (pg/kg) <0. 500 50. 000 100. 000 150. 000 200. 000
HI 7 R Metalaxyl (Css) (pg/kg) <5.000 30. 000 55. 000 80. 000 100. 000
AR BE Cypermethrin (Cs7) (pg/kg) <0. 500 50. 000 100. 000 150. 000 200. 000
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4:3¢ 2 Continued

e 2 & hr )2 Ak {d e ik g IV fit B VRS A
Criteria layer Indicator Extraordinary health  Health Sub-health Morbidity ~ Severe modbidity
layer (0.8~1.0) (0.6~0.8) (0.4~0.6) (0.4~0.2) (0~0.2)
WML Vegeta-  BEVE ZHEPEHE R (Cis) Community diver- 1 Il m v v
tion situation sity index

L FoAR 20 R L LW F5 G KRR 50 R DA L AT SRR B D>2. 5, 3R ZF %2 0 B T % /N 81 More than 20 trees and 50
trees, shrubbery, grass and aquatic plants, or community diversity index D>>2. 5. many kinds of birds, squirrels, rabbits and other small animals;
I FFAR 15 FLL B TR VRE KA A 40 R DL B sUBETS Z MRS 50 D>2. 2, 3k 5 — 28 B 2% /N3l }Y) More than 15 trees and 40 trees, shrubber-
y. grass and aquatic plants, or community diversity index D>>2. 2, some birds and other small animals; [Il : Fe A 10 Fh LA |, F¢ 0 VB2 K A4 54 30 Fib
L b s BETR ZREEFE B D>2. 0,3k D BN 8 More than 10 trees and 30 trees shrubbery, grass and aquatic plants, or community diversity in-
dex D>>2.0, some small animals; IV : 8 A 5 Fp L E L Fr 5K AEAE Y 20 B DL b SUHEVS 2 #EPE 46 40 D> 1. 4 More than 5 trees and 20 trees,
shrubbery, grass and aquatic plants, or community diversity index D>1.4; V : 75 i 25 K AR 20 R DL L 874 2 B85 D<1. 4 Less than

20 trees, shrubbery, grass and aquatic plants, or community diversity index D<C1. 4.

2.2 KAIRBLAL RIFN

Ao X 12 Bk KR IR S Al IR 5 ) P B ST BT DA H BRI 1 4 ST IR O AT A5 RS e ) TR
BIARAG a8 2 T 5 KU 44 ik X R 1 T 28Am i, 788 7 FCT 48 B8 W 25 035 1 R B 0k 31 b 25 i b 7Kk, g
IS FN MK IR I Bl B B LA X 2 53 R Hb A [ SR B AR IX L 3R N AN K I R A AN T
g3
2.3 AR KRIABLAEEIEN

N LK BT IR AR Bk 7 b R 4546 B E 9 AE T AU A8 ik 37 5 WL Y B 200 3% . 0 7R 40 8 3R 37 3 HE K (9
AT BRI b 3 7K B {5 7 0 35Kk 37 1 e R DG E L. b R K £ B DT A R B IZ 3K 3 1 b K Ak T RROIR S
FEAE—E ML AR A, SAS Bl 1 O 2Rk BRBE BT b5 o ) b SO0 /K 9V 2845 o L S 55 0 RH 0 i g L X
e Ty T BOK AT B FRAL TR W 3R 37 i BT o BRI 7K AR v o 4 Ja 5 o AR T ] A o R T — R SO0 P K 22
SR FErb % S R AT RE S BRI s B R DG . KRR 2 5k B B TR ARG L TRTETE 5
A6 S N T A R A I R R b R K R T R AR ME DR E 1) 10 g/ L YRR EAE .
2.4 EIEIBLAERIEN

B IR 5 R R BRI 0 A A T S (g FRR 00 g T PR BT . BRI I SRR B SR AL TR
JE 1 7K P o AU A B8 AR 10 & S AF e — 8 A& BRE . 38 pH AR APtk d B A WL 2 1t O K, NP LK B 0
1o FR T RPN R 7R R R R GE R R pH (L B A PR Y L S
2980 NP UK OHE A it S A E 1] DA S PR T L G A BRI AT S 2 AR, SCRE TR A Wl Y I U LA R AR TS
g THEE SR SRR BT R R E) T OCT — MRR Y AR E AR AR BRI 2R ] T AR IX
M — b . A RER BB EEZ R AR E ., HIEDOREMIRELE 7 5/ 11 SekiEA ki HH S = 58K.
FEE MG AR . X AT RE R B T I LU R AR L R R G R AR KW 5 BOLTE
TIER AR
2.5 AR RN

B R RERGAE W B LB Ry L85G M R TR AR bl AT AL T A — B R R B
SR A R LR R R BRI I TR 17 MR 15 B B 26 B, K AR 10 B AEAE KR Y 5 28 e b B AL
LB A SRR AR S TR BRI R IR VR AR B D O 2. 42, gl A R B, H T ER 7B B
AR 25 A ] BEL , BB A R L REAS A /D A 58 0 I 3 1) W8 5L X TCRE I 55 1 e AR i) A2 S 200 Be 3R 3 1) R A4 S 0L
RWOR .
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K3 BRREGESHEBRENEERQUER

Table 3 The result of each index for eco-environmental health assessment in golf course

WENJZ Criteria layer 545 JZ Indicator layer SEE Measured value
KA EE Atmospheric environment (B;) —AEAEHE SO, (Cy) (mg/m?®) 0.02140.001
AEMY NOx(Cy) (mg/m?) 0.07640.003
HRIFEORLY) TSP (C3) (mg/m®) 0.0340. 002
RAE O0;(Cp) (mg/m?) 0.06040. 002
11 B 1 Negative ions(FCI{f Value) (Cs) 0.60740.014
Hb 35 7K 37 5% Surface water environment (B,) pH (Cp) 7.76+0.08
%5 fit 48 Dissolved oxygen (C;) (mg/L) 5.24+0.48
4G R L CODMy (Cs) (mg/L) 7.0140. 29
HH AT AR BOD; (Cy) (mg/L) 4.63+0. 27
% NH;3;-N (Cip) (mg/L) 0.65740. 24
A Total nitrogen (Cyy) (mg/L) 2.05+0. 69
B Total phosphorus (Ci2) (mg/L) 0.11+£0.04
i Cu (C13) (mg/L) 0.20%0.02
Bt Zn (Cyy) (mg/L) N. D.
B Ni (Ci5) (mg/L) N. D.
% Cd (Cis) (mg/L) N. D.
% Cr (Cy7) (mg/L) 0.09+0. 02
5 Pb (Cig) (mg/L) 0.06-0.01
#EAEM Chlorpyrifos (Cio) (pg/L) N. D.
H S Chlorothalonil (Cyo) (pg/L) 6.60"
HH R Metalaxyl (Cz1) (pg/L) N. D.
A H Mg Cypermethrin (Cpy) (pg/L) N. D.
+ 3B Soil environment (Bj) pH (Cz3) 7.4640.06
A WL Organic matter (Cyy) (g/kg) 15.62%+0.75
4> A Total nitrogen (Cy;) (g/kg) 1.7140.19
SR Available phosphorus (Cys) (mg/kg) 28.38%£2.21
WAL Available kalium (Cy7) (mg/kg) 149.17411.45
il Cu (Cog) (mg/kg) 9.35+0.63
B Zn (Ca9) (mg/kg) 105. 0844, 72
B Ni (Cs0) (mg/kg) 18.25+2. 36
i Cd (Cs1) (mg/kg) N. D.
#% Cr (Cy) (mg/kg) 216.70+40. 54
# Pb (Cs3) (mg/kg) 58.75+5.28
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H 1 Chlorothalonil (Css) (pg/kg) 2,417 %
HH R Metalaxyl (Cse) (pg/kg) N. D.
SR lE Cypermethrin (Cs7) (ug/kg) N. D.
LW HE AL Vegetation situation (By) BEIE ZREE 48 %0 Community diversity index (Cag) 2.42

N. D. : /R KK H Not detect; * ;5 51 6 5 N T KFERZ{H The average value of lake water in No. 5 and No. 6; * * ;7 5 fl 11 S ERiE +FEH)

{8 The average value of fairway soil in No. 7 and No. 11.
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A study on the eco-environment health assessment in golf course
PUYANG Xue-hua', DAI Zi-yun', GAO Chen-hao', SONG Zheng?, HAN Lie-bao', MENG Jian-zhong®
(1. Golf Education and Research Center of Beijing Forestry University, Beijing 100083, China;
2. Beijing Orient Landscape CO. , LTD, Beijing 100012, China; 3. Shanghai Sheshan
International Golf Club, Shanghai 201602, China)

Abstract; Based on the characteristics of ecological environment in golf course, the index system of eco-environ-
ment health assessment was established and the weighted value of every index was confirmed by using analyti-
cal hierarchy process, then the health of eco-environment was evaluated by using fuzzy comprehensive evalua-
tion method. The health index of eco-environment in Shanghai one golf course was 0. 751, it was at a healthy
level. The health index of atmospheric environment, water environment, soil environment and vegetation con-
ditions was 0. 920, 0.597, 0. 843, 0. 733, respectively. They were extraordinary health, sub-health, extraordi-
nary health and health, respectively. Problems of eco-environment in this golf course were analyzed further ac-
cording the evaluation results and measured number. Finally, some recommendations about how to improve
the eco-environment of golf course were presented.

Key words: golf course; ecological environment; analytical hierarchy process; fuzzy comprehensive evaluation;

health assessment



