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Influence of landscape pattern changes on the restoration of stream in Dongjiang

River riparian buffer
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Abstract; Rivers are increasingly investigated from a landscape perspective. Recognition and understanding of landscape
dynamics as a historical legacy of disturbances are necessary for sustainable management of stream ecosystems. This study
analyzed temporal changes in land use and cover patterns in a riparian buffer area in Dongjiang River. To analyze the
riverine landscape pattern, we created a buffer zone along the stream of the Dongjiang River with width of 10 km. Based on
Thematic Mapper remote sensing data of 1998 and 2006, we identified 6 land use and land cover types using supervised
classification techniques, a selected group of landscape metrics at the class and landscape level was used to quantify the
changing pattern of land use and land cover in the study region. All of the analyses were performed using a geographic
information system and the landscape pattern analysis software Fragstats. The quantitative evidences showed that there was a
net increase of 8.57% in total water patch areas as an overall change between 1998 and 2006. The fragmentation of the
water decreased as indicated by the larger areas and smaller numbers of patches. Analysis of the metrics revealed that water
structure in study area had changed better over the past 8 years in terms of spatial configuration. The coverage of forest
becomes larger indicated by the increases of woodland areas. The revegetations of the riparian would be helpful to the soil
and water conservation. The proportion of agricultural land patch decreased by 35.72% , which would be responsible for the

mitigation of water quality deterioration. The fragmentation of riparian decreased in landscape level, and the structural
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connectivity improved. The changes of woodland, farmland and the connectivity would place positive effects to the
restoration of stream. The increasing urbanization indicated by a series of indices’ changes such as the increases of PLAND
and LSI and so on, which would bring new challenges to water quality. Dramatic changes of the landscapes, which due to
the spread of urban land use around the riparian, may hold a negative influence over the restoration of stream. On all
accounts, the restoration of Dongjiang River riparian gained effects to some extent,but some aspects should be enhanced.
The optimization of vegetation is especially emphasized, and the spatial allocation of vegetation and plant species
composition should be improved. The ecological particularity of riparian should be considered in the urban planning. Where
water restoration is the goal, integrative measures at the landscape scale are supposed to be adopted. It is suggested that the
distributing configuration of landscape pattern was ought to be optimized, and reinforcing the integration of multiple factors,

so as to draw appropriate lessons for water ecosystem management.

Key Words: riparian buffer; stream restoration; landscape pattern; Dongjiang

IR RGAE N ETHIRS H BA TR, KRB E R 4 T AERHKTE R Fit, K&
FOPRAP R SR ER R ST I 9368 DD T B MO R I A o /KRR I H I R BK R A S R G A )
BR HRAPRE  EXFRES T KA S R G EA AR TR B AS REMEMEY SRHED . %
FIRAIKIZ I BTTE L 4R FPAE KA B, LI IR A0 , K B2 B K SCRHEE AT i A 25 R G 3h 1 22 e S5 07
TR K AR RERBL PP S8R o FE/INZS 18] RUBE |, 43 BB 52 5 7K 1 S5 40 S [R] - 3 ) PR 288 B 7K 14
o o RIS BRSSO R R , T B BUK AR AL 5 R 3= B R A K R IE B T 2
FEAEAHE R AL A B R IR B @K T HRCF T IR 8 o K AR R I 25 B 45 R R AN ) B, 4 B
SEIBA R AR R

T R UL R PR R K AR AR S RGO B BRI o 5 ML, 3o TR (R R AR R L 2K AR R
ZANFRE RS ABCRBURRMR R . W R0 B R TR, BA A S BB AR R R BRI AT
SR IRl RS T RS IR RE ™ o KR MBI ARV A B R IRAR T A B R G 45
FDIRER BB BT oA PSR 9 O3 R A ROV B £ R o AR, 56 TR R R wh
HEFOULAR RS K AR SR, (RIS O PSR A 252 IR 4 Sk (R AR K S 9 SE B, B RITIX O T RO BT S
NERZ o APFFELIRILET 10 ki iy g EZEMPITEXT R, 70 M6 Ff 8a 5 IR IS R AEAL , RIT &R
TR LT R (AR R A A X 7K AR B2 5 BRI R, LA DA AR VL R A 257K SCBR 5T B AL AR S R T SE 3
TSR G A RSt &8 B B SR SR LA AR 2K TR o
1 HARREBERRART &

1.1 HrEXHe

ARTLREBRIIK R ZFOR AR Z —, RIRTILE S S EMREES, BARILHAREBEAT RESRN, 251,
R K4 M S RRFAWEAVIFIE, £8THE. TRAEK 562 km, FillE @ 35340 ko, K
IR REAE UK i B B RNI5 5 . BT ARE B RTSRE T AR R BE fe s B TR, 5 B T A S
I R G4 B BT K BOAESS

RITHIR A B SN AR AR, PRI, MR 7E 900 ~ 1500 m 2 i) A¥aT 1 LA b 3] BE AR TT b 3, JT 8
138 km, FEIRE 2. 21%0, A0 F 1L FL 3T , T PR BEIR , 7K A8 o & {1 3 22 108 2 EL L35 [T B AR T AP e, 19
B 232 km, PR 0. 31%0, JE ) LA T ILEBEH R IT , 7EME BIMHE 2R 8 BR IX, 7 P . W& 1 A
TRARILT U, B K 150 km, 233505 0. 17%0, Wi 0 FJR X, {5 A SR B, 0 22 0 AN B Vol o 3R
TR 1000 km® DA BB —FSZTA 7 Fko DUBK BT F L BRI N AR VLA R I E Mo

RILFRIR AL T P 2 RS AR X, Ak & 1753 mm, Mok IR ILR RS IR mm v E, £ %
HAEA~6 Ay, HIRRERW, ZRAETET ~9 Al FNEKIEAY, Kb 4 ~9 AhLH2FRKER
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80% LA L' . WIRBFFHRFRIL 296 12 m’
1.2 B
1.2.1 ¥iEkE

7% ST P 38 BB 2 36 [ i 3t W R T2 5 5 (LANDSAT-5) F 1998 4F J 2006 4FAk /K 3K BU) T™ 5%
%, 2RISR 30 m, FF H R (DEM) 5% B 23Kk £ b F) F 3088 2 4128 ( Global land cover facility,
GLCF) $2HE A K AL A HE 22 4y (Shuttle Radar Topography Mission, SRTM ) $(#fz , 25 [A] 73-#¥ 5 90 m,
1.2.2 BEREUEL 3

FIF Erdas 8.7 FRAFX AR TLIERA TM 32 BEEE AT LR EFBEAE . & UG 3R EGR & B
B B E T E 25 X  S E R RRE Ao
1.2.3 ZrpXHEE

FIF Arc GIS 9.0 43477 DEM %4 , A= BT MY, 3R BRI E T, LA FERA K 10 km 19 5% sty 8 B 50E
FA R B R 2R E R AT U E, BRART E TR PR RS, KRG8 AR Erdas 8.7 X & X TM
BARATIB S (R ) TR0, RS R AR ETN G, BB B JR A 3 80% L
MIFORAET A E (B 1) .

x1 SUERHSERHERE
Table 1 The classification of landscape types

FMZE ZE A Land use/land cover classes 43251 B Description

7Kk Water TERIATE B TIFHZ MK , L35 I A A EEYESE River, lake, fishpond

FHb Built-up area AR S JE R AR T % Urban-rural land use, factory and mine land use etc.

Hk#th Woodland TREERTEAR A RN A, AL FEA Mty HEA PR3t 0 A 0 H A bkt
Forest lands, shrub lands and grasslands

##b Farmland R 9+ 3 Agriculture land use

HEWHE L X Degraded vegetations area FE AR H R K5 f1 Bare stone in the woodland

#4h Bare land ALFEI MEVD Y R FHHBZS Bottom and sandy land, unutilized land etc

1.2.4  srhrdetn Bt Bk

LTS B RE S 5 BE YR A SO R M5 B, R W HL 4 g L SR 2 ) T B B e T, RS B e B
HAL MR — T RS R E RS S5 45 B AR R RO AR A R 8 A — e B ST
Fo

FOWAS JR FAIE 8 T A P S A8 B E i — 25 A A 2 BOSOR AT 5T o BT R AL 36 B6E
A PERERIE A (CA) FEHREE (NP) JELRBE (PD) Sk Sz W ; 4 B2 95 B0 1o AR F8 B0 (AT) A& 2 FE 48 4K
( CONTAG ) SRAKIL ; TR 6 Bt i BEHU R 46 £ (LSP) e 43t 5 Ut 4 B2 3@ 5 WL T AR L ( PLAND ) Flf R BESR
FEH(LPT) R [ Bk ; DGR i % 2% B2 (ED) 38 5 T 2R MR8 N 2 RN E R SR B (SHDD) . A
I, ABFFEIEE A 10 >3 A SR B A da b , SR A SOW A Ak 4 FRAGSTATS 3. 3 &4 BEH SO0
KAV SRR E TR 0T B85 2, 38 B A M B 3[R FRAGSTATS RR .

T RBRF A R E B A, TR SRR R R R (B 2 ~ B 5) ,RIEXHN:R = (L - 1)/ Iy %
100% ,I, g 5 W48 5 o
2 GZR55H

Xof AR YL 3 TR A B B S L R SO G T8, 74047 2006 £EAEXT T 1998 4 & S W48 %K
HIAEAL 3R BRI AR YL J ot 7K A 4k 5215 0 B H e IR - o
2.1 FRYLETREH KSR E FHAE

TIWAE R S () JBRTE , H RS R R A — R B3Rk, 40Tk 2 MBS B AR VL 3 T i K A oY
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&5 Legend

[ #tHhs Farmland [ #kHs Woodland B kik Water
B %)k Built-uparea [ ¥Hh Bare land I ##35R kX Degraded vegetations area

1 b sy Al
Fig.1 Landscape types of Dongjiang River riparian in 1998 and 2006

®2 FIETARFEINHERASUERE
Table 2 Landscape indices of Dongjiang River riparian in 1998 and 2006
FUEH Landscape components

" o
Ehi fﬁ( LSES i ki Bt Efﬁﬁz o Landscape
Water Built-up area Woodland Farmland vegetations area Bare land

1998 CA (hm?) 129007. 80 282378.50 901854.70 205055.70 35014. 50 275170.30 1828482.00
PLAND 7.06 15.44 49.32 11.21 1.91 15.05 100. 00
NP 63187.00 293020. 00 98729.00 359672. 00 86322. 00 149155.00 1050085. 00
PD 3.46 16.03 5.40 19.67 4.72 8.16 57.43
Al 79.64 60.53 89.83 51.26 54.67 72.74 77.01
LPI 2.61 0.83 5.23 0.14 0.06 1.39 5.23
LSI 244.47 699. 66 322.89 736.21 283.20 477.30 520.77
ED 19.14 81.20 66.44 72.82 11.57 54.66 152.91
CONTAG — — - - - - 38.19
SHDI - - — — - - 1.43

2006 CA(hm?) 140070.20 330849. 50 1066953. 00 131817. 80 33987.87 124829. 40 1828508. 00
PLAND 7.66 18.09 58.35 7.21 1.86 6.83 100. 00
NP 53877.00 164386. 00 112691. 00 229978. 00 128338. 00 179773.00 869043. 00
PD 2.95 8.99 6.16 12.58 7.02 9.83 47.53
Al 83.28 69.37 89.07 52.38 37.54 59.27 79.43
LPI 2.22 1.51 16.43 0.05 0.02 0.06 16.43
LSI 209.40 587.86 377.06 576.71 383.94 480.16 466.36
ED 17.08 73.81 84.48 45.76 15.47 37.04 136.81
CONTAG — — - - - - 44.55
SHDI - - - - - - 1.27

CA: M RIE A Class Area; PLAND: 5tWH L) Percentage of landscape ; NP: BEd%(& Number of Patches; PD: BEHt% F Patch Density; Al:
RETEEL Aggregation Index; LPI: i K PEH 45 %L Largest Patch Index; LSI: Bt WLJE IR #5 %X Landscape Shape Index; ED: 1% % & Edge Density;
CONTAG ; % FEEHE%L Contagion Index;SHDI: F 4 Z#E4:35%L Shannon’s Diversity Index; T[] the same below
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ARG T 2, HTFASCHERE TM SURET B8 T AR ILAIAT KA , Bt LUK AR A& R 2846 T R B 4 1 5 &
HIZEALARRE , TR B FROKSFEREER B

ME 2 7] LAE H, KRB SR B 1998 4E i)
129007. 80hm® 3% fin %] 2006 4E [ 140070. 20 hm® , 34 i1
2N 8.57% o TEFEA R T G B Ll A 7. 06%
Hafn®| 7.66% , MK 1 H 1998 5 2006 445 R HXT H
FILAE Y, 1738 B 92 BE A BT in, — 6 YA 38 o (] f 42
THR B RKAR o 43 TR T8 B 30 (0 RT E vD Y 2%, BRI AR
Z R K IR B o S A ) 2 T T BREBR A B D,
FEARHIE 3R R 14.73% , i B — S8 /NBEER A FF AR T K
PIBELR , K AR AR LR BEZE TR . SRR BEFR B0 it
BB SR 2 [E) S ERG 0, IR T U 7 A o

B RBEHAEE FEHTL AR A8 B0/ MG T KA TE B2 KIS % R
SR B BEVR /N, BESR B AR PE G 3%, TR R T A Fig. 2 The change of landscape indices of the water in the years 1998
fRT 5, AP A2 TR NG , X 58 R _E AR B i &1 ~2006
LG22 KR EE ELER B K
PRI GA BE S B BEW/IN T 10.78% o 305K BE K8 FE SO T 7K AR R W AR AIE , 300 5K JBE P 0 /) 156 A ) 3
BREWEGE S TRKE, PFRRN, SMmREE EE RN EY R, NTE/K R B 5680 1 FEH
A0 o T S A , BEK TR B BN R , SBUK R B e T R RIS BB SR R

MEIAG R R Ao B RIS , KR LT 10a (AR TE , Hom e AL 2 BE R AR, S5 A0 i E 8
B S, v AR AF R Y R Re B AR RIE R o (BRI BHATE 10 4 % B T R, TR AR 15 AT B8, Bl AE T TN ) 2
IR 2 o B TFKAR B RRES BRI, BT, BARE S MG J5 5 T 7K A2 8] 45 4 A P il 2, 1HL
RTE R IR EAT

BISRUL , KRR RCR FBARIUAE , ARG N, 25 (R v BGE (BRI &N TR — . 1B
TR P R BRIE , AR SOWAS R AR AL R 2 T R R L FEE R ZE R . AR SORE R XK ARk & 22 i
BRI SEA R TER
2.2 KRR E BRI BSOS R AR

b, B b PR S SRS 2R ST o B A /KT P U 3 1, 33K = T P ARRAIE AR Fh X 7K A Bk R AR 2
EEMRHER . G TR 3N, — R R K R OREE, 55— AE AR S AR BB AVE A 5
I TE R P9 2 , FE B AT R 7K 8 Y5 PR P [ B 92 17 %o ZK AR K B P 75 4 5 e B AL BE AR, 388 T 3844 58
B, KA TTEER R . = E X KIEIKE R —E M IER
2.2.1  ZRVLETR R AR SO AR e K AR R 2 Ve

MR 2 FTLAE H, AT 5T R A TP BERAEAIZE T 10a [A] R KA T B 2472810, (H =2 o5 P $ath 7 1 e L 2L
RIGARMM, S FH SEBRN A, " TA R R SRR, B3R 2 B3R5 He 2] S 4s 51
A4k (& 3) , )\ 1998 4EF] 2006 4E , HHb F 7 M 901854. 70hm® 3 /i1 5] 1066953. 00hm” , 3 i 2 %y 18. 30% ,
PE RN, BERBEEE N T 14. 14% , Ui BA AR SOW B AR AL FR BEZE 3 . RSB I T WA 1%
L, FTERTEEE I , VLB AR b 2 708, TR B i A2 2% , LT R vkt 9y A\ Tk A2 X 3 Bl b 3 i, AN
BT, MR R PEHAE B IEIE AN, 38 08 3K 214. 08% , i B AR 75 5t W00 HP A 32 A B s i, 78 e 0 vp & 4%
FITE AR R, B DX I S G5 A0 AR 15 R B

B AT DAE AR K R 2 5 DL AR o kb T AR AR /K A 0 s U8 TS Y AT Bl /K 5, 7 Al 2ot 3
B B K A T B B ™ o WP MR KA A SR A ROV EE N IIRE . AR, A E

IRAEFIEEEALE R
The change of landscape indices of the water (%)
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B SRR S AR S U T A A ) U T AR S AR B B, SRR A B R R Y o TR Y
FEBA BY T HEAIK AR , X Tk AR B9k & A2 B 1E 8506 /Y, sl U8, B R &R SR b 7K AR B A 25
o ERRHBE SR 2 (8] (3 8 P B PR AL AR B A e i . SRAERR I 5 , 1055 8 AR 35 3R A R 2 R 2 T
1, X O 3 e W 5 4 R AT TR A A AT, A R 45k 58 B b 8 s B 14 5 [ 43 A R AE e X R 5 A
e,
2.2.2  RYLETW RS K Ak 2 HE

P AR B 2R 2 B AR 3 B SIS B RIS LUMAIL . S HTiS ), $F b AL T % T 35. 72%
BEHRE BT M, Bkt AR RR AL AR BEAE T I 5 B KBRS T AR EL st/ INE B B b e S 0 R ) R S BE AR I8N , B PR
FAREAR 5 SOULTE AR A8 BT Rk 1t B BESR TR AR B IR 0] 5 SR A B 48 BR Ay 18 g B B B 2s [ S e M3 o, 38 F
it

T W2 AR L P K B 0 T , Bt ) DB S AP RR BE B RIS T X KRR 2, T B B TR 2=y
M, FEFEAE K FSHA R K R AR RE AR % 55 , Bk s 5 bR st S s 4 S U 5 T R A B P T BB, 55
A, gl A RE 5 PR AR5 e 5 | R K BB AL B — A FERE DY 52 mar EER N AP, T
T 52 % W AT DA Akt B ok A /D N AL A e A KA, SR SETEE R IEAR R . M 35 T AN T MR
AT X IKARTS e HHERK , 3K BB S A BB E R
2.2.3  ZRYLETW R RS R AR AE AR L3t K 1Ak & 9V

IRVLI 2 % vhvly SO ARAE R R AE T — R 51281, 3% 2 MBARA BT iR, R B & Somis LR E
BHWH R TE 4, 1998 FWF5T X N ILA 1050085 ~BEHR, E T 2006 4EBEHREL T F 2| 869043 4, #H 5L HY
BEREE TR T 17.24% , SO EAL R T RE . RAETEBOEXT B, ROMBE R LKA M At THE S, 250
B AR N, SOWTEARFE BT B, BB B T A Ve R I , oW RS BRI . Rk ZHEE
FEBREAL T 11.39% , i BA -3t F) i 1) 35 B — AL AR S0 Ak T il R &, 3 5 55000 R AR S4B 26 Y (bt L 82
b ) ARSI N, TAEOE S B 3R 2R (Htth AR AL X)) KR/ Ko AR UL, 5000 3% 3 B 38 fn , e AL
BE TR
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FOIREAEILER R
The change of landscape indices (%)
A i SRR SO AR BB L3 R

The change of landscape indices of
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B3 Akt R SRR (R
Fig. 3  The change of landscape indices of the woodland and

Fl4 WG SR AT IR BRI R
Fig.4 The change of landscape indices of Dongjiang River riparian in

iculture in th 1998 ~2006
agnietiiure i The years the years 1998 ~2006
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oM 252 LG 23 1) S R R 25 1) BER =2 18] G T Sl AR o URR A > /KR K BRI R 5 5 AR A TR 2 Y
AHICME , WP SO AL R AR, XK AR T RR B 3G I R VR o b ot ) PR AR OB A JR) 1) R R BE A b S -
BRIV R %ot 7K SCHK AR B B 3] 1 A A AR R 2 3 T 7 2 R DY o BhoT 8 B AR 207 5 R
EAKITES KRS R A SRR — A EE MR o BT R, KR K SR 6B % SR K
KRR AL, , JUHE RO SOR A AR AL R BE 5T

2.3 XKAERIRE AR FVE R A 28BS R AR AL

XF KA A A A ) A 26 7 2 R R ., A AR R T A b A, X S ) AR B ANt &
B8, B A TR o X 3R 2 EE 3, 15 @ Ut SORs B 2 3, il 5,

AHXT T 1998 45,2006 4 1) 2 A5 H FH b T AR 38 fim T 100 -
17.16% 3k 7K 32 5 o ELAR TS B3R B H 2% B K
WD, VLB — /NG FE L T R M BESR , i e AL 2 B
FEV/)N 5 [ B ORI AR 46 B80S , 156 B 2 R BB T AR
B R TRT BRI, 33 55 N 2k R i P e P R R0 s A 5%
A BEARHCR P i, Ul B BE R T B E A , BB
(] () BEHG N, 25 () S S AR I 9, e RBESRFEEK
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ﬂﬁﬂiﬁﬁ&ﬁ%ﬁo Fig. 5 The change of landscape indices of the built-up area in the

Wi kA R RS AKRBE VIR ERIRTTLAE years 1998 ~2006
RRE SR AR A E K . R A LA
TRV YK S R G, W SR T AL ARE AU o ST Ak (o 3T 4 e B AL, VLR 7= B, 3T HE K
RO G IR A X R A KRS o AL DA S 5, 5 e KR BIR Y, 153K AR EREE, BRI
KA RGP, BKSESEERRRSY o AKFIFBRILKFIZ RS CBRITA KRR AR) P s TR
JUESRBRVL R IBK BEIRAE L , I AR AR VLK A ML a3, 2000 ARES AR YT T2 T 280K, 43 51 o5 B PEAr
KRB 40.21% F159.79% , 2006 4F, T ZEH0 M 27K BF o EL G R R 33. 54% F126.50% , VIS, VISK B
N, 435k 18.53% F10.31% , RHIES VKR 832 3 g 21. 32% , P HAK BB E LR ™
X515 KPHER R A TR R , H A HE AR 3 75 Y ) 2 4538 i 8.3, A 2000 41 4. 13t 3 i £ 2006
149 10. 95 42 v, 15 7K HEBCR: B R B3 R4 TS 7K AL 38 1 e g 150 ™ EE i J5 2 5 R AR YL H T /K B MR 3
BFHE

BRI BARFORER I, RILIR B R R R EA RN B ER M EAEO, Heh + ]/ + B A
A5 1R M I T R R AR R AR VLA A M F B R R . BIIRTT B rE A Z /K T ARG, A
MV B 3 Bh 7 BLAY 7K - 2k IR BT Ml T I K BE 7, RIS D T IR &, X R 5 R
AR RN EEREAE

WA NS0 B AR — I E W THRTE 3h, X /K s m T8 B I S R . 3R T ALK B
N3, Tk &R, Toge 3K AR RA R AR, 3 JLAE K B AL R BN aT 6 B G 8, 540, B F
N2 R BT R KARZ B T Qi i il e AL BRI X R FE— RSN, RARKIRH B RTES
PR KB [FI, A= A 8t (4G 7K A A= ) B j e IR AR AR ) 32 B2 e, A L <52 e 2R ) B B i AR
FRHEAEAER BT, RS 35 3 38 0 S Ht s A0 2R ) A s a0 , 3o /K AR R B e ) TR SR, ]

@ EIAL. SRS 2R A REOK SCR G R —— LAARTLRIBCA B il R L2608 3C. 2007. 144 ~ 146.
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