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Evaluation of ecological effect and landscape pattern in land consolidation project
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Abstract: Constrained by research extent, evaluation of ecological effect in land consolidation project is relatively lacking at
present. In addition, attention has rarely been paid to the systematic analysis of optimized goals of landscape pattern and
ecological effect in land consolidation planning. Based on GIS and landscape metrics, this paper made an evaluation of the
ecological effect by a proposed indices system towards the optimized landscape pattern through a typical land consolidation
project. The proposed evaluation indices were oriented to five goals including promoting bio-diversity, maintaining material
and energy circulation, stabilizing landscape pattern, keeping the level of life environment quality, and increasing
ecological service value. The result of the employed land consolidation project in the paper showed both positive and
negative ecological effect. The positive effect was indicated by the increased largest patch area, contagion index, corridor
width and connectivity, corridor buffers, vegetation cover and strengthened functional zone along with the decreased patch
density. Meanwhile, negative effect was manifested by the increased landscape diversity, decreased fraction dimension and
reduced ecological service value. The paper thus finally suggested that landscape design and ecological protection must be

taken into account in land consolidation planning.
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MBI AAE RN . BRI T 1 R R IR I (1:2000 ) RS 3 S 70 20500 VB9 BE Al b 4T SE A
SAERAR R T3 A A B (1:2000) REBURMEE (B 1), FHBVEIE RS HIE A (1:2000) LA X GOOGLE
EARTH HJ7& 53 BFER 1% (2006 4F) .
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Table 1 Evaluation indices for ecological effect relative to land consolidation
H AR Goals 5 Methods $5 47 Indicators
B YR PR O ASPEHR TR Enlarging area of core A BEIRTEFH Largest patch area
Promoting bio-diversity eco-patch 2= #4%h L)] Percent of native species
ESREFRIT B IMMLEEME Landscape diversity
Designing for ecological conservation A ABITHEAR Index of ecological designing
HRY R EERE E 37 # A Establishing stepping stones PEHLIE B Patch density
Maintaining material and energy circulation ik A BE R E I3 4EB Fraction index
Strengthening and building connecting corridor ~ B8 4E & Contagion index
BRIE LR E GEEE
Width, density and connectivity of corridor
KRB RBE BB EIX Setting buffer b [X 5 BF Width of buffer
Stabilizing landscape pattern HABIR R B IMMLEEME Landscape diversity

RIS IR R
Keeping the level of life environment quality

RRESRESME

Increasing ecological service value

Promoting landscape heterogeneity

3% N4 48,25 6] Increasing the coverage of green
space

1R85 £ HE Promoting ethical value

30 A 75 F # T R Increasing the percent of
ecological land

AE BT 35 L 5] Percent of vegetation cover
HABTEE X Ecological zoning

A AR %1 Ecological service value
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(2) 5345 (PAFRAC) & i/ E B SR T B RS A= ML IR B R 2% , 0 1 PR BESUR IR T ., 4%
2 R URE BRI, ARSI IRy R 7 ERE R, HTEAKWT .

I[A()] = 5[ P(r)] +C (2)
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(3) BREFIEE(CONTAG) #ik M 2 R M EA FBEHR A WA RAE, H TRERESTRER, 2R
BRI REENEHZ —, BEEERASNS SRR N T RGP, b KRB BB
LR, R Z WA = B AL R A , e AR IS B B, TR ARUWNT -

Z{ ,; [ (P)) (gik/kzlgik)] : [ln(Pi) (g;k/,;g;k)]
CONTAG =1 + =L%2 _21n(m) - (3)

R, m ABEERISRIE, PO 2R | AR R AR LL ], g, A 28BN © RIS £ 2 JR] A AREY S Y T
¥E,

(4)FRIEEZEEE (R) REENBZEREENEN., TR NEPERFER SR RTRERKERZ
LR R0 FREA T ELR A 1 TGN SR IAHEE, ITBEARWT:

R=L/L_, =L/3(V-2) (4)

A, L SR RESG L, AR TR R E GV A S

G EBRERSNME(V) BESRAESESIBE RS ERFH AL LT HANRERG SR,
BEDREEEREFENHE B, Costanza FAME T 23K 16 ANA F LA HEE N N AT RER RS
BRI T ET , T LMRIE I B R A BT T B B A B . AR T -

V= iA,.E,. (5)

A, R R E R A A R MR E R, E AR TR EMESRERSHE

HAGEE WS B S R BB ks 2 M sem ™,

2 SER5iE

Folb B R B 3 B R A R B R R LB Y e bk A, B MR AR A T P B A ek

AT S 23 R PR, - MR P ) A T A 0 1t R0 AR B AR s, Xeh b B RT3 AT R A\ SR
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Table 2 Landscape-class metrics change before and after land consolidation

BEREE PD EABAER R
ffjj:l T EL PLAND(% ) (#+ (100 hm~2)) LPA(hm?) PAFRAC
Hii Before J5 After Hii Before J5 After Hii Before J5 After Hii Before J5 After

7K H Paddy field 33.97 52.98 32.15 6.05 19.57 53.33 1.32 1.04
E 3 Dryland 12.10 4.10 59.61 1.30 2.76 20.53 1.37 1.01
FEl i Orchard 25.00 15.14 43.86 6.24 14.51 26.97 1.36 1.15
FR 3 Forest 0.74 3.05 1.89 1.11 2.54 18.21 1.08 1.01
JE B & Residential 13.31 13.30 21.41 12.49 21.39 21.41 1.17 1.16
JH % Road 3.81 4.14 4.82 4.88 16.17 35.66 1.59 1.59
7k {%k Water 7.10 7.11 60.78 24.39 4.40 4.42 1.51 1.71
ZFF Fi#h Unused land 3.98 0.19 14.19 2.73 15.74 0.35 1.56 1.75
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2.1 RIHEYEEE B

T EEPR A RX AR R AR BRI T I, A S B S I EARKARER, BN EE
BRETYFEEBD FOMTF TR TR SHEY YRR 4. S BRI R E Y SRR LB
B 5419 2 eAT 3 5 /N B LB M 9 AR AR R B A, TR R R A A i B B Rl B
WD BRI Rt , AT LA B o 2 BB Xk A My o R B RO

®3 HHMEENERUEEREEL
Table3 Landscape-level metrics change before and after land consolidation

FWAKF ERE REE CONTAG JBRIE % BE DENSITY
Landscape level SHDI (%) (m+hm™?)

HEEER

Hij Before 1.69 55.63 80.26 43.33
J5 After 1.38 65.41 101. 94 55.78

TR A A2 P B R S, W U AR TE B Y IR AR LR SR Y HH 3K 55 R 1B 5 B (B 10 L B0 R Y b B
VER—ANBEER ) B K 7E - B UG, KA K 2 R Ak, b FE R BObR L B K BE SR T R R
18.21 hm’ ¥ 3 A A B ABER AR 2. 54 hm* (£ 1), N sh il BAR AL E B A8, BF98 X e 57
1 BT AR, B 5K ARG A, R ORI E AR BI04 2. 76 hm 1 19.57 hm* (£ 1), i
H#an B, phh i eS8l 8, BHE, B S/KBEE LAY 1:14 B3 KB BEBREIF, &K
PSR B E R, 4 FBE ] 20. 53.53.33 hm®, [ M S K BER AWM 14. 51 hm’ $2 5 F) 26. 97 hm®
(R 1), REFYFETE SRR E S HER , RIEPT A UFb AT A F,

BIATLURIEY N £, KRB & 56% , HIREFE HE B, 0B DB EEM A MHERW, AT B
R, BHEGES T REPSFEDOME LG, 51ET GEBHE AR 0k kIR Yfh , B4
Y R AT, LR PRI B ARER LA A AN AT MR R o . TIE X LB SRAIE T S,
AR M 32 N2 3l B X BRFnEE il , XS A s Rp i TR B 8D

MEWKERE , - IS , Shanmon ZFEMFEHM 1.69 TFER] 1.38(F% 3) . BHEH MmN
IT 20% , B A o SZ ACHb A7 B B R  Hodh 26 % Bk b 3 L R A B A0 OB B ok . ZREMETE B2
B 4 B0 B F LB A, S 2t Eb A5 A 48 s 0 Bl LU 9 T R R I R B2 4R, AT 5 BT R T S 3 &
FEREWE , X YR B A A F o

YER BN EENE, TREBEITTRMA—RIVESETRIHES, Al AR HEE R ESEE
I H [A)E B% SR F R AR R B RRE W E U R A A T AR AN TR meEs T, +
MR TR RARIR SEY X R BT, TKEE S I54 Y E2EES , BT 18 N AR YA
Hi K IR LA K A 32 N SR F TR KB 55 ,

TS, B X B R R AR R
MU S5, ZER B s SR A E AR B T AR
BFRAFRHRGEM, B0 EREBEMHA RN G
20 ~30 m BEBIEK N 1 m BAEDWR, DRI
BrER, BB R 2 em 58 2 em (B 2) , #E R IR B
PR R 638 2 T RN A S B AT R A,
HIEHEEENRA T R EEREME S EEN S
A, W T LEENB L, RIET 2 EBEYHER,
H—FH, BRIFEAWERT I E#BRHSI R B2 HRRR SR EE
%‘%‘ ,{E[ %ﬁ Q %%?&*ﬂﬁi@& ﬁ”ﬁﬂ: s Xﬂ‘i?& g\ gﬁlﬁ‘ Fig. 2 Ecotypic board in drainage and irrigation facilities
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BEH T B H i sl s R B FE SRS B 30N T, FT R A RSOk B, K A TE W Bk L R 80
BRLEMTYAHIRMRE" ., MBEEEERRENSHERRER, RERUAREH SN EHER
B AT LR R R A BB BEL RN . RRIE R YR SRR WS EE, TR EE MO EER. B
BE KA RE R GEEEE TR YRS BRI EEBR, & HAEY 28R,
T REERR A, B 57 T8 B R BRTE vT LB A R B3

TS A0l RO B A SRS B B v, Bl M RD S b A BB B 40 B A SRR Y 14% 1 2% , 7K H
BEHE S ORI 19% , T BA B EA S ER KR RES 5 B WA A ER Y 40% , TEHE B I8 BLEA
RN R ER iR, NaBEORE , R A KSR, BEATRZ A S m BN R A
SARE, RAHGE BB FEN S, AR AN T, EEE G 4 4e 8088 1, RBEB N, &H
8 P AL A BERP R AL VR ML SE I A , 5] B-do (5 BB R AR R P8 2> , B TE MM BRI 22, X Wb
KAEFEAR, BEMNTHRIHHEIBIRE. NEWKEXRE, BEFIEHH IR 55. 63% &5 3
65.41% , I HubRAEEE G LB TES, BRERP R T RIFEENE, =Y ER BN ER
BHH,

JERIE = BT R IE B I TE PR AT B A Y 2R S BB AR, JRRE R 05 WL =2 ) 45 o 30 9 S8 8 R 3l 40 1 A B AE JRR
BT, ERE RSB R, B — T R AR EL R, BHEERERIRER, BB FERK 2 ~
3mAE K3 ~4 m, BEH 80.26 m-hm #2524 101.94 m-hm ™ &5E i 43.33% 253 55.78% , BB %
BNEEYBERS. NEBRMEDEE ¥ TEBERAKIRS, X B2RR AR A Sk ek, BIEE
RARYBEIFMEEE ,RB TEA BRARW, 75, BRSEEENE R REENR. LELE i
PESR ) S S AR R RRE ™ o WITFSE X B0 R B R SE R , — 0 Ll 3 M 5 25 B, — M o R g 26 3, 4+
B S B B AV R AR B e SRR M EL (B 1), T AESRE N BREE M, W20
HK 2 FIFR a7 FRAR B R IR
2.3 I RURERTEE BARTE

FOWRR B P LA A2 v B J% 7 SR 2 A B) 8, VT DA S W8 Ak B G S8R WX TP B S D SR A TR W
AR, R B B A XU AR T AR T4, (B S De A A B G i, ZE B AR T
TR E WA T R B R . X R R MR E il SR MBS PORFRMEX —BE R E, =W
LR ISR R R MW TR, HES , RUARE . ZhX T EaRE 2R AE BN RER%
Wi, BEXSEBRESFERFYERE, SRV WA LR AR, FEAZRABEEAR
Zpi , RREWE RS, BRSPS B —E SR 4R AL T A K R R AR R
TR 1A% ARG AR R 2 B A R i 3R R TR e, R R B KRR B2 .

BHHET, FPAT X R | LU SR B AN TAE R SR O 3 il B/ . BRHUR B T AE MR EPAR, DALR
REAATARR S E AR E A HIAE 15% LU BB AR IE K LK. ERBREEEREXIFLMMHET 10 m
FERITIRAR , M B L R, S A —E R BE A . 7EHRE KW PRI ST 4R AL AR, SCIE W )
0 ) E — R AR AR R HE Y , R R R R AR K R, TE BB BE O 200 m B H R AR, 728 RS R B &3k
M EA 2 m WEWX FEE, BERERAWAEEH, B, \EWX RERE £ &R A 5EEEM
AP T Bt ARAAE 20K, PR S T 15 e K LR R AR R G B0, 158 T RO ie e k.

Yk B BK B 35 , BoRS 2 S B Rk E R, XHNA T IE BRI . WnEr
B , WF9E X B SRR RIS , RO P O BESR K B8 /D , G5 #7815 B — IR B EBE A 0 B AR ROk AL, &
RS E RS R HRWURZ AZSRF T HA S E, A — R RAE YRR 2 2R R E I
2.4 BAAEFEFERE BN

BHET, AR X R PR EARE AR, T E PR . B, AR o AR 2. 31% , R H B 1
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PRI R 6. 79 £, SRt TR M B BRI Y 1.26 hm 752 8.6 hm, HRIBHIFEIERE,94% 1) + 308 T & 0
4% R BRI BOT FOR R O R R A G 0 A R R T T 3R R A W R R

THEBEFARR R AR B — ML), T HAE DR R I 4ERe R 2RI R RO S B 0 H
HE B, ARSI B RRA S BIESHR SIS KPP R AR IR P IR FBESR
FEHENRRAE BY 3 MG R E M RS A TRAR . NBEHS R R K
B, EA LR T B M= RKIIRE X (1 3) , il fi i KA FKIRE BB TR hSEAL , R34 ™ K 21
TE R 0 SR A RGP R R KRR T R AR ™ . LR MR 4518 Do e, R
SRR, R T RS,

74 % ¥ Sl X Pasturage and fishery 2] et JeifisE X Crop and vegetable -~ g HI#k W Forest network
B 3% 1/E4 X Economic plants [ i3 River

AN
A
SRR
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IS
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Fig. 3 Zoning after land consolidation

2.5 BEAESRRSNEBREN

TR A 2N P AR AR IR S EOR M & . 7EM R [F 1+ o] F 2B i A A R S5 (L, B T
Costanza 25 A\ I E h E R T e B R E ", A2 R EPENSRBAG E HREMEESR
GAEZBSMEYRRTE  XESBAMEERETBIE, WE6 TUR N, IR BHESRE M E
A FTREAR , WEHIRT Y 1372.00 J7 70 FREBIRHER K 1348. 46 176, WA T 23.54 Tiou(F4) , BHME XK
B —ERRE LR T AR AN RS, ARMAERRAT R T, HIEE 2R ESRS U
B YBHBE, N 1.297 TG -hm ™, [ A A RS-0/ 196. 68 J5 TG, AL A1 bk i A= 28R 45 (B4R
¥ 175. 55 J3 76, AR ATRAH B Hd A R 93k . AMELALBORE , % AR b 7E R T AR B o B9 B B
/N BN ARG AR, R L B S B R EERE KR MRS, EREASSE N7
B, FERB I HMABRY A TR, AR AE TR, SRS E LA S TRHREN
BEHRAE S IR B 2 i A, TSR R R A F R AR A BEER, T B R R K A e A O LA 2K | [l 3
AR BEER
3 4ig

(1) B RE _EM RSN E R OB RAE Y2 SR R RE B 8 R R WA
RfeE RIHEET R SR ERESRSMES S NMHE. RERNTENTEFR T MRS S0, 1 BRI F
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WIS ESEF I ESF THRKR . X— 8RR R KA T REME B+ B A RN, B R E
BRI . 2 K FRFRERE W, STERERNEAPISUHE L, AR TR R E

F4 IHBEENFESRGERSNETAR(CTT)
Table 4 Ecological service value change before and after land consolidation ( 10*yuan)

EBREHHE & Equivalent weight Hii & ik

Ecological service value (10*yuan-hm ~2) Before After Change
PHh Cropland 0.6235 441.7 547.2 105.49
[l #1 Orchard 1.2976 498.72 302.04 -196.68
HHh Forest 1.9717 22.34 92.39 70.06
1% FiHs Construction land -0.1852 -48.74 -49.65 -0.91
7Kk Water 4.1753 455.66 456.37 0.71
FF Fi#s Unused land 0.0379 2.32 0.11 -2.21
471 Sum — 1372 1348.46 -23.54

(2) o M FHT SR 1) A AR BEA 1E BIRIORE , SO ST e 3o T 98 X R i, BROK TSR T AR $R 1 L A
BHISSEBFRIBIT RS TR ZHE:, BR NSRRI G T R E M, Tk R 5 AR
A, Aol RS R SRR 5. 1 iR 98 B A8 9 3 o A e e Y o A BE B Al , T
PRI AR SR BIRON » 2% 0 X SERE 3 AN TSR WLAR E e , T S8 WL 25 Atk R (R U SR AN R
SR B DI RR A X R ALIR S T /8 RAETEINE R B, BAS RS IHER AR DB A LR RE
P S ONE e

(3) B BRI AN BT X A AN B BE R, AR DR T B s B AR 0R A T 38 1 IE BB
B BT RHPR G AR RSB B, AR B A T SO B IS BV A, B O B sh Al AT B AR AR BN IR B AR MR
AR R TR R , BRI A R ECE AR, B, T B BRI B vt ik o7 R A SR LB R A 2 R
BHBE,

(4) BN LB R R AR, o7 T B X R R 5SS B R AT, LMBEE,
TR K SCIRIIAL T SR FE R A Y SRS REE T B ELVER R, T
— BB RSB IS X BEAT I R UCOUI , ZRE A 0 20E R BT e R P AT HBURSE, v
BBV ) 2 B AL TR R B A KR
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