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Abstract In this paper, the quantitative and qualitative analysis method combining the comprehensive index
method and the system analysis method is used to carry out the ecological impact assessment of the Guangdong
Wuhushan Forest Park on the S221 line Dapu County section highway reconstruction project. The results show
that before the construction, the comprehensive evaluation index (EI,) of the ecological environment impact in the
assessment area is 0.56, the quality grade is good, after construction, the Elj is 0.50, the quality grade is medium,
and the variation range | AEI| is 0.06, which is a obvious change;meanwhile, Landscape dominance, plant di-
versity, animal diversity, water quality change value | A EI | < 0.01, no significant change, quality grade before
and after construction are good, medium, medium, excellent; biomass, productivity change value | A EI |is 0.03
and 0.04 respectively, both of which are slightly changed. The quality grades are generally and poorly before and
after construction; the greatest impact on soil degradation factor, | AEI | is 0.45, the effect is significant, Due to
construction, quality changes from good to medium. The project will have a obvious impact on the ecological
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quality of the Wuhushan Forest Park in Guangdong.

Key words comprehensive index method; ecological impact assessment; forest park
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Tab.1 Eco—-environmental quality evaluation system

Hebr (R PN (AR ) Sl Vi PR
Index ( Weights ) Factors ( Weights ) Reference value Explanation Property
SR SO
Itegrity Landscape dominance 100% 1k
(0.4126) (0.4126)
HEMI L RERE " I
S } b T RS At i AR
Plant diversity 100 Ff - 1000 m™ g J 1k
WL
. Animal diversity 100 Fir 1
Tt (0.0428)
Stability o
(03275) b 00t 1 WA
Biomass FIT I ENTE
A7 - st
I L M PG AN B S A
oasss) B P PN
NI
Water quality 1 1k
RSN (0.1300)
Suitability N
(0.2599) TR -
Soil degradation 258576t - km” - a’ MMM T - 2 AR 1 B il
(0.1300)
Yt B T35 TR H SR, RIS BURETTR S, T

132 #MIEFIREELIE A SR S AR
oo AR IR AR R 7 DL E R AMIF ST R A
PR X P AR S IR R E A, DA HA AR
T, AR, REVEMGRBUE L K&, WiEds
bro RAZERZ T EIEAE (£ 1),

16 A5 Aw o AR 5N 4 B R F=CYS,,
F=-C/S,, . F, NIEHEIREME; F N
RPN S NTEARS R C MR RRSEPR{E.

H IS ZE 54550 (Ecological Index, EI),
EI=)" wx, , R n WIERAEG w NS S8R
M x, AEFEbRbrEAL (e
133 ASFBERASZE S8 (EERERN
PEM ARG ) "9 (HI192-2015 ), ¥4 SR
oy hES, B, B, —f., BEME (F2).

S BDIRB AR B R 4 9, BDICI &
Ak WA AR (AP ). B AR (P 2E )
i EAE L (dFk2z ) (£3),
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1.4.1 A Y XM S 55 AR A TRk

FERJ AT IR SR 05 . IRBER PR RS . R B
Y AR Zh A R A R L R B R R AY S B
L s, LIRS, Y. JKAEA YR
FEESC AN A3 A DL S MROD AL
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FER T A B I MR, K26 km, g%
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Tab.2 The grade of eco—environmental quality
) TREL NN
Grade Index Status
. El = 0.75 RULILSERS, WURSRERER AT, DURENESR, FRUDEEIMER.
Gi d 0.75 > EI = 0.55 MR R R R Z R S, DR tEROR , PRE0E FE R .
M;’?ﬁm 0.55 > EI = 0.35 MRHEIA L — TP Z R — e, DHRENE— IR HE—
e 0.35 > EI = 0.20 UL EEREAT, R, IHERRT, FREGETIREEEE,
enerally poor
= <020 KAEES
poor
* 3 ESMERREURES R
Tab.3 The level of change in eco—environmental quality
0 BA(E EiiBu
Grade Change value Description
Tl Ak
No significant |[AEL] < 0.02 AR TC ] AR
change
Vi
G 000 < | ABI <005 IEOMIE(. AR s MRNOL AATRR.
ight change
0] @Ak ‘ o e ‘ N .
Obvi 0.05 < |AEI| < 0.1 WSRO IR, AACROCW AR s AR AR, AR AR 22
vious change
BFEBA

Significant change |AEL > 0.1

A EL> 0.1, JWAZSISE W EA L A Bl < 0.1, ARASIEPIRDL & 2%

143 SA M AR ES  BAYIHA R
PR VRAT | VIR VRS FISCHER T, R T A O A
TR L R AR B A XIS B T 3 AR A Lk s AT
BYAE S S R A T R A AR I 2 A S TR BT
A SRR R B A2 05 2T 1 . IR A5 AR
A TR SRR 2R, 25 A S AN W] Y
AR, R TRENT S M T I ik, A
PR N 200~400 m, P A A B A2 2 km/h )
HPEEAAT, WMES . 0 SR al A R 0 Sl S AR A
A PRCFP R AR S WS SRR (AR I, SR
RN, B, BA. S7CHIHES),
1.5 #EfRITE

W (RD) =P (i) B H /PR B 5 x
100%, s<AELB] (Lp) = PFEe (i) mf / R
T x 100%

P (Do) = (Rd+Lp) /2 x 100%

XTPEH DX v A 2 A W i B A i ) Ak B
AR LR D T R TR KR
KREAEY R ATE U AR T 5 P
XAYF ZHEVELL v ZHERRECRRR, F84E
FRoNPIFNEL S,

BEIE Y Fh Z 80 LA Shannon-wiener $8 80368,
BRI, S ¥pd, N AREYIFF, N, B )
P45

T 7% 5 5] 1% H Pielou 4 5) FE 5 B 2 s, RI
E=H/H,,, H,,= WS, AT 0~1, {HBRSYF
ST AERIA AT

s Z B 5Bt H Jaccard $8 80357~ , BV S=4/
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VIFhEL 2 BEVE A YT, Coh 1 BETE A Y Fh 2
v h AR, (EA T 0~1 Z[H), fHBORAH
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Tab.4 Water quality classification evaluation standard

[ 25 Class 1 125 Class 1I T2 Class 1 V2% Class IV V& Class V
o - 4 Fi- 4 Fie 4 \ 4 T4 4
fEtRFactor  mwE o ms BUEWER/ 4y WEGEE w5 WMEEE s BUEEE s
(mg-L") Score (mg-L"') Score (mg-L') Score (mg-L') Score (mg-L"') Score
pH{H (o4 )
pH value TE 5.5~8.5 Z A1 1 4, HAh 0.2 53
(dimensionless)
BTEL S LN
6 i L <2 1 <4 0.8 <6 0.6 < 10 0.4 > 15 0.2
Permanganate
N
iR =75 1 =6 0.8 =5 0.6 >3 0.4 <2 0.2
Dissolved oxygen
GEILES < 0.05 1 < 0.05 1 < 0.05 1 <05 0.6 > 1 0.2
Petro
AR
Ammonia < 0.5 1 < 0.5 0.8 <1 0.6 < 1.5 0.4 > 2 0.2
nitrogen
ML = L
o i <15 1 <15 1 <20 0.8 <30 0.6 > 40 02
COD
f L
EEEIBEEJEEFLE <3 1 <3 1 <4 0.8 <6 0.6 > 10 0.2
I
< < < < .
Suspended Solids 20 1 25 0.8 30 0.6 60 0.4 > 150 0.2
=5 KRDE
Tab.5 Water quality classification
IKJBi 534 Water classification PF-43 Score ik Description
I 1~0.8 X 1% Drinkable grade
I 0.8~0.6 K24 Aquatic grade
1] 0.6~0.4 b F 2 Surface grade
v 0.4~0.2 V5 EY Trrigation grade
\Y 0.2~0 F/K 2 Abandoned water grade

iz B b A B ) U e R A A 2
HA MR G, XY XN B AR P 28 BT R A
SR FHZEO | A A R 2 TR W R — G AR P 1 4y
KRG,

MR IR (o R K BR85S i A ofE ) B (GB3838-
2002 ), { Hb 7K % IR T bR ofE ) P (SL63-94)
FH B T 43 00 5 2 0 7K 5 28 A DR A (3R 4-5),

W=, n e AR, S A

Gio FEHR (i FAKAE AR E ARG ) B (HI-

T91-2002 ) FEAFERIN) TR HURE

JRA R M X R R B R, TH X N
B L M e R IX, R LIK F R 1
TR, MM TR T E R K LR FE SR ELX
WA () HRAE R BRI B A R4 ) P,
HEN T A2 A HCh 2 585.76 t - km™ - ™', SR
J5 He A Bk T it TR T

i FEOK R B (4 847 ok 3 28 43 Gl o ) Y
(SL190-2007 ), i B A 58 4= 1l 2 78 hy g Jy 4138
FEBRIX, HHERMAVFR A E N 500t km™? - a's
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Tab.6 Land-use type of assessment area
BRH B! o 1 Dot S etz
Number of blocks Area -~ Y Landscape ratio Dominance
TSR — — A — A — A — A —
Land-use type BTN BT/ LR B17fE IR B17/E LR Sy IR Sy Y=
Before After Before After Before After Before After Before After
running  running  running  running  running  running  running  running  running  running
it 4 6 327.53 308.44 0.27 0.35 0.71 0.67 0.49 0.51
Forest
H 4 4 76.44 68.04 0.27 0.24 0.17 0.15 0.22 0.19
Farmland
KR 2 2 30.03 29.56 0.13 0.12 0.07 0.06 0.1 0.09
Water area
R
Construction 5 5 26.41 54.37 0.33 0.29 0.06 0.12 0.2 0.21
land
A
it 15 17 46041 46041
Total

Z W R A, T B JFUR ISR S0 T A e B A
W TR, K EWARRM, WEKERATREERN
500t km™”-a',

2 HREHH
2.1 XM= EEHEFm

T A0S A R TR e e JE Al 1, 45
A PEH X M A 7 T PR AR W A B, T
FEPEH X2 R LT 4 b = bR FH 28 e o0 A=
AR, FTEARMH, Br, KB ., TF
AR A B ORI RRTR S MR 7K 36 46 A YR
KM HEI G, adh, PR SR 3% AR
R FH L S BRI 2 b

N 6 AR, it TET, PR MO BB gL
K4, MER 327.53 hm®, FEE0.27, HWH
0.71, PLIAFE 0.49, S MHEAREARA T H A H A H]
WA B b ADR DA X A, P 5t
ARG A ASRE, SRR XA AP T (1) 2
S Z, AKEEH 30.03 hm®, HIFH X 7%,
BRI 76.44 hm®, HIPEATIX 17%. AR A 5
PEFAEEFR 0.59, FEVFH X R 158 2 1 A B
#, LA UEBNZITN X R AN &

TR, AT X 4 R A e e —
Ak, T TRX ., Bl XS0 s,
2 M 2 TR /N FTER B ¥ & A AS TR R B 1 e R
HARSASEEATR ARl . AR T2 B AR AL 2 Ay fa

TR/ 0.46 hm®s MRHB T AL IR, HIFH/D
19.09 hm®, {FLAE 3% 32 PR BB 1 £ B 398 Jonn i 348 5
FE T B D 8.40 hm®, AL A it SR
FEH, 430/ 532, 291, 0.17 hm®, &% H
b IR B A BE I 0 27.96 hi®, (EHE H 0.20 45N
0.21, WA, WELEMIEHEEARE, i
ARV XA SRR = 0 2S, PRHb R K S48
PP 0.60, XA IX AR AT e & FEFRRAEH
ALOL, RS FlAs 17 XA AT X SRR 2R 0 0
23 (A5 R LM AN K

2.2 XHHEHBFEY) SR

PEA DX 7 PR A Ry P ST AT i ] b
JAE AR B T2 AR S K40, EAK
fFE.

AT REPE XA SR AT A RN 15 A P A~ 2
AL, EPRERRL REREPR . HENFIRER | FOARFIEIE 5
RO R I A I o L NN 73 ) Y R a7 NN
L HERN . RHAEY) . BRSE AR BIME 7 4
B (R 7).

UCE B ARTE RN DX A de ), AP
AN (Pinus massoniana ) — ¥k 4 8 ( Rhodomyrtus
tomentosa ) — 1= B ( Gleichenia linearis ), T A 5
ATV X 66%, HBHIEE N 0.85, Fr ARJZILFHM
i RS, EARZEREREZ, FARESR
F. BEMWFHEE 12 m, PR 15.8 cm; 26
TR FEEARENRER . AT (Llex asprella ).
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Tab.7 Vegetation Types of assessment area
B TEBRIZH TE B Y AL /m® I A 53 HL B
Type Vegetation group Vegetation Area Ratio Location
W PR AR TARX P
Warm coniferous 30543 0.770 Both sides of the project area
FHotpk
Coniferous ) eV 2%
ST Coniferous and 20.69 0.050 Both sides of the project area
FIARHBE broad-leaved mixed pro)
Natural
vegetation ) R B S )
[ n / N
bR Pt 4.22 0.010 Both sides of the Meitan River
Broadleaf Bamboo . .
and the tributaries
THE A AN HaEaS
Shrub and Herb Shrub and Herb 16.94 0-040 Valley
pixl o
S 39.72 0.100 ke
A Field crop type Near the house
ekt Herb B 0.59 0.001 s
Cultivated Vegetable crop type ’ ’ Near the house
vegetation
THEEH KRR o 0,030 RE%
Intercropping type ~ Farm and fruit intercropping ’ ' Near the house
R BEEYMMESIEY, EMEMEETE
Tab.8 Community species diversity, biomass and net production
AW /(t - hm?) VA (- hm” - a)
e W% Biomass Productivity Py BevE A
Vegetati FEPE SIS S PRAFRE 53 A1
CECNON  nyiversity it TeAR TR it TeARZ TR Uniformity ~ Heterogeneity ~ Protecting plants
Total Trees layer  Shrubs layer Total Trees layer  Shrubs layer
Cﬁ”% 25+0.1 192.99+1697 190.75+17.11 224+0.13 3.60+024 3.11+0.26 0.5 0.79 5
oniferous
0.63
b
BN 30+0.1 21522+17.73 213.11+17.82 2.09+0.10 3.83+021 3.33+021 0.5 0.95 i
Mixed

e BE N EIE £ FRiETR2E . Note: Data is mean + standard error

JUAT ( Psychotria rubra ), 8.4%F ( Glochidion pu-
berum ) HEARLE, HEE 1 E3mZE; HE=FER
WARBEARZ, FEAAFETEE. SEBPK (Blechnum
orientale ), IR VT W ( Lophatherum gracile ), 4 &
¥ ( Cibotium barometz ), ¥i W 7 ( Thysanolaena
maxima ). & JLT5 ( Psychotria serpens ) %5, %55
JETE 92%, FEAMBEAMEE T E, EARFAE
RZ, FB—RBIARFR D,

N T WL, U EARTE A X O A d )
AR K, HEMNENIX 66%, HARHF DR

¥ ( Pinus massoniana ) - ¥t 4 W ( Rhodomvrtus
tomentosa ) - 1= % ( Gleichenia linearis ), A [ &
7 0.85, FEARJZILHMFI A R, FEA)ZILN
J&Z, WAL= ¥ (Evodia lepta) 3, %—
ER AW SRR, 7 A (Schima spp. ). T A
( Schefflera octophylla ). W3 ( Liquidambar formo-
sana ) A%, FHEE 13.5m, ML 9.5 cm;

)R EEARE LY. L5 L ERFF (Alchornea
trewioides ), MFW4 . U, BT HERSE;

FEREREAREAZ, FEEHSER. R
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SEME, HTEARMER TR, EAREAR
Wz, H—BIARMERD,

M 8 T AL, PR DX I PN 8 S B TR 2
FEME PSS, B RATRACHREZFEME R T alist nt Z R4,
YR oA bS], HEERNEY R AR, BT
AR NG R N T 2 - R 13 SN RS E 2 A i
RAachm, &IFEEIMEZHEREY RRKR,
P BETR S5 R AR U A B i 45 ) s 1o
FRACHEVE S K, IR 2Rt A
AR A R IR, PR VI L R R T 2
FRAF X AR 1T ELIE BB 5 B LR A S K 5

TH [ %) TR AN AT 3l A 1 X TR DX (1R 1
—E MR, ERABLLE TR AR s I
RN, I A Ak A PR b 5 R ARCHE, it T
B BT AR S XY & E XA 1)
Bl AR . AT EH b TS, BT AR AR
WD 17.45 hm?, (5P XA AROETR LAY 5.71%,
EFREVEASARI AR 1.64 hm?, (SPEM X FEMHESS
MOETERL 7.9%, K HEED AU/ 5.33 hm®, 5
13.41%, GRAEYHEAYE 0.17 hm®, 5 28.81%,
R A 2.9 hm®, (5 25.61%, XF 278 R
A — R, FhSBAT AL

VAN XA Y AP 2 30 HR L, XS 3
BEFPRTEERERD 2o SRR, R FEd R & B it
WEHEY), BEVE ST IS8R 0.63, PyFh AP Fn
B ZESAREE, IR TR o m—E YR
D, NSRRI
2.3 XY SRR

FEPEN XN, TR sk 0 Bl A= B HE S P Fh 5k
38 Fh, SRR 12 H 21 B, HoasEmzlshy 8

i, B2 118, ICIT3Y 10 B, WIS 9 Fh.

TEICF BN 38 MEFAES I, A 2 Al
R R GBS, 434G 1REuE (Hoplo-
batrachus chinensis ), #5351 ( Centropus sinen-
sis ); A 1 8 T ARG E AR B A s, H)
1B ( Boulengerana guentheri ),

TH % Ut T AL T AR S X IR X 3
YA Shid B . TR T, BRI I
BEIFZ AR DL K AT 2, A8 s
MR SET S B, WP AR . SLlEsR A 2
SRR L K UE I ) A AR T R A SR AR A
(i) 2 b X 0y 4 A A B A L b N B ) 3 Y
W fEiz s, S os B W NI, T
BB EATE B IR BHAS ST 5 %
B, RAE AR 5 5 B & A R T 1 A T [
I, #EA Aok ARG A AR R AU
frh, K ahmRE i, iz, TR
WX EN ) o3 AT R B 7 Ak — g se ), (HAN 233
ILBN YRR R K s
2.4 KR

AT H B K M e K AR g TR B S
TTERPT A PR, R 3138 O R A B A TR
Mo BRILZAN, BREIR LT —S/NE, MR 7E
PEAY X B 588 120 m, IR 2 m, 1
Tt R 45 mfs, AR 0.19 m/s. KRG I 2
R 9,

MG KR, SRR ERIAE I HbnifE, BIF
Yy (SS) ik I Zebrie (JEPUZRAEH R,
IFEhR ), HAWFEARESIAR] T 1 9hniE. L2510
W {ECh : T3 W AER 0.93, K5,

* 9 WG KRSENME

Tab.9 Water quality value of meitan river

FEFE Index SCME Value

845 Index SEE Value

pH 6.98

7% Suspended Solids 26
T HAEAET R BOD 2L
4T ER LR Permanganate 2.8

fh2F s COD 9
s fi %A Dissolved oxygen 8.03
%% Ammonia nitrogen 0.295

A170ZE Petro 0.04L

T L 2o AR T IrER TR .

Note: L represent that the monitoring result is lower than the method detection limit.
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Xof AR AR S i) ) BT YA MR T, e T
B . 38 B T DL R 8 A I T R K e e
e RT5 K. FEG RN SS. B T/ et
M e A, SR I P i A I 0 R, M SRt T HETL
(4SS Xif T il K AR Y e KA A 9.60 mg/L, £
1 km §HUS, HAIEER 3.04 mg/L (HEBESRIET
WIS ), T 5eE, KAk SS Wk E
4 29.04 mg/L, J&F I ZKIR, i T45% 5, K
TR IEH .

25 IR

T8 [ 1A TR X BRI ()5 ) AR B A
X EHEEVR . T b ZE A A - AR T s

HRAE X O B AE B TR S AR TR Z [
AR, i T T2, W H XS MEAE. g
Mg, B R SOK R ORI ST LRy
Bk, A4 DAL T XOF 3442 i AR 2
1597.21t-km”-a' (£ 10), J&BTHER .
2.6 ZEEFEN

Jiti TR, PRI LAAH . SRl o R £
GREHOM R A, MR S0 By K A JER
B, BRI SIE ARSI, M, 2%
XA S ERAE Y S S 2s . BUAE RIS WAL T L
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Tab.10 Soil erosion modulus and erosion modulus after construction in various areas of the project

TS : R/ (¢ k- a”) FHREO i
g . A /hm*Area (t-km?-a")
Project zoning Background value . Remarks
Erosion modulus
. JRIZZ ik
N I ?
AR 5.20 500 59 600 Severe
Highway construction area .
erosion
, - JEZ A2k
. ¥ 24
St e Al 3.27 500 59 600 Severe
Temporary waste dump ;
erosion
s RFNR
M LG A LI 0.80 500 5700 Strong
Construction layout area .
erosion
. AR ik
i H X
AR H X 451.14 500 500 slight
Non project area :
erosion
R
FIJ Average 1597.21 Mild
g

erosion
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Tab.11 Changes in eco—environment quality in the assessment area

it T A AR B it T AR AR o AGIE
Before construction After construction Change value ( A EI)
F8F5 Factor — —
CEVCIEN SR CEYCIEN AR BA(E AL
value Grade value Grade Change value Grade
SO T
Landscape dominance 0.59 R 0.6 R 0.01 A4k
T ZFEdE o o Tl i
Plant diversity 0.36 it 0-36 e 0 Ak,
LR - - L
Animal diversity 0.38 fit 0.38 Jit 0 Ak,
GRL7E . . WA
Biomass 0.48 i 0.45 ik -0.03 Ak,
A7 .. . A7
Productivity 0.15 = 0-11 = -0.04 Ak,
K5 . . TCH
Water quality 0.93 s 0.93 e 0 24
TR A, ‘ B e
Soil degradation 0.81 f 0.38 e -0.43 sy,
2k
EI 0.56 = 0.50 Ve -0.06 A
RSB = FIEM . SR ESREL AN M, 1025 18] 58 B Pk A A2 2 2411 A= 255 0 1P A X

AL, M A ERA e A X, A R BOE
BB ARSI T, BCEHE R, AR AR A AR
BB RAEMA G KA, WET RERE SR
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B — R 2 AR B, AR AT R
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/N, TR TR RS, AR S IE A X 2
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