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Landscape processing response analysis on landuse development trend of natural

resources based city: a case study in Daqing city
ZANG Shu—Yingl , HUANG Xi?, ZHENG Shu—Fengl (1. College of Life and Environment Science, Harbin Normal
University, Harbin 150080, China; 2. Nanjing Forestry University, Nanjing 210037, China). Acta Ecologica Sinica,2005 ,25(7) :1699~1706.
Abstract ;: Landuse and land coverage conversion have been affecting the function and structure of landscape ecological system
directly or indirectly, furthermore it influences the landscape processing in the surface of the earth. The landscape processing
affects the ecological environment that the human beings live in at different degrees. The city of Daging in Heilongjiang
province is a typical city developed on the natural resources (such as fuel oil resources, grass land resources, and arable land
resources), and it is a serious region of human actions on the earth, meanwhile it is also a special region with the
characteristics of great landuse change.

It is very important to improve the ecological environment, adjust industrial structures, and realize sustainable
development of the natural resources based city, through our research on the laws and features of the landuse change in the

dimension of time and space, and landscape ecological change trend and potential ecological environment development converted
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based on the landuse change. So, the authors analyzed the landuse data for 20 years based on the MSS and TM imagines in the
years of 1978,1988,1992,1996,and 2001 in the city of Daging.

The authors calculated the landuse conversion probability matrix, landscape pattern index, contribution rate of major
landscape components based on the GIS data collective platform, so as to analyze the impacts and responses of landuse change
and landscape processing. The results demonstrated that: in the field region, the cultivated land is increasing, but grassland is
decreasing, construction and forestation lands are enlarging, while the wetland is decreasing dramatically. The main landscape
types are arable land and grassland in the region, but the dynamics and the processing of landscape of these two types are
- different, the features of landscape processing of cultivated land are concentrated in spatial pattern, but for the grassland,. the
features of the landscape processing are the fragmentation of the land use pattern, and the conversion of the landscape
components very frequent, and the landscape pattern is not stable.

The wetland landscape, which is very important for sustaining the local ecological system, the fragmentation process is the
most prominent landscape processing, and the average area of the agglomeration decreases rapidly, and that resulted in a
negative influence on the local ecological system. The ecological processes of grass land degradation, the wetland retreat,
desertification, and salinification and basification are the landscape ecological processing responses of landuse conversion. It is
essential to adjust the landuse pattern to rehabilitate and construct the fragile ecological system of natural resources based
cities, and the effective strategies for the adjustment are the conversion of policies, governance, and the thinking system.

Key words :landuse; landscape processing; ecological response; natural resources based city

LA /B AL (LUCC)HBRST M AR B3t & 3R ML IR 30 19 B B 4 A A0 20 LA B X g oy L L B 5 AR AR Dy e 4
ARFEN BB ESEXERN T ABEROAEAR" . EFEHRAAEEE R SRR T LR BN B E S RERN
B, A R MR A ST M SRR ESBEAT AXEIM T LR RENEUEERR—BRMTFHREF,
REFEMNEAMNESET. BEAMN LHER . LHMAM T B EBNHRELES R B — X M8 28, L4
BEMHREERENEREEERNFE NIRRT, LUCC DR T iR 41 0 B X4, i B2 w80 4 i 9 A SR F g
e, NEBAEYEHEENBENESIEEZMEZ, LUCC HASHERNARNBRMELENBREIBHRNE
BEST, E, B LUCC MR M BRMEHY FTRERBASKRETH ERESTEH EXXBEFSHARNHALRE A
FEERX . BYRUERSASABNRESEFEREMTHOMR  ARRLTFHRATHROFRHLEEL S, o, H
BRAFREHAEYZHERPTETHYRERARR TN H . EIMEFHMT CREREIBHEEREA
U RER, B WAESFETRBEBEE R TR WP AR A £ 3 A R IH R 0k Mo i ated, Eie s 3t
LUCC A B MM MWGS EEMTAEMS B EASTIBROERINESTERL P EFR. BNBEFFEFENSRAER
HFit LUCC #8 WA: A 50RE, 7T 3 BosX 77 T BRI 90 2 30 2205080 | 2 e DL PR T VT 45 0 T 3l ok B T g S B0 R 81, oo 3% X S o AT
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RO RBUT KA S BN A EEMENTNESEE .

1 HREEHR

KR AL T E D3, BRI A TR, I 55 0 A2 123°45' ~125°47 ;b4 45°23' ~47°28', S E R 212.19 7 hm?,
A RO RANK ER ENE 4 BRFREGEERE BR AR K% 5 XK, 8 AH 250.6 HA. KWL
LEBRFRTABAZAEZRNSER,BTHEESETERE, ZEHAERSSMEBEBRSXNNEREH. EFEKR,
LETR:EREYE.ZXTPERESHAY W AR, RELW:KEEEK FFEELSE8K . ZasHbmER, ™
HLE, KKTHBRARETSEE, RN AR WA RRAFE., BT ARETEEXE FRRE  ARKTRET EZH
WRAKBR; BETLEABRRKYARTRSHRE, EAEG AZENELRRER, ALK 62. 26km, WK ERABRER T X
T AR R % 10 R W 0 (G 4 L e B s R SR B 2 A T 6D . B8 TR AMNRLIT K A R IC & AR R EF #A . K
KR RAMBEEHEAER R EaGHEERR. o LB R REL AT ARKRBREL T ESHERFHK
— 55 XKLV AR, INZ KK 1959 44T h 55— IR F A2, 2 2003 SE BRI 3L 4 70, ST HEF $F i ity
KBS GHREHEAETEREA ASFEOHEEL, HAX X LUCC M EBEEMLBHE W, EALREL,
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HARWE N 12 50000 HI6 BB AT B, HTRBAE, 2001 £ TM BERSBEE SRR, RY E#T L6
BRI BISIE B HIRAR S I AT AN R B R, R4 R 5 AR ARCGISY ST BB A B A48 i ) , 6 AT 503
BB EHUEBREHEY —ETER 2001 FLHAAIRE. 25,00 2001 £8 TM BRI ERE HEARER. K
ARCVIEW X T3t 1 2001 FR BB L LA PE AL HFAIRE, BEML GIS BMEE ML BAHREES
SERE, 183 1978~2001 ERI AR T LA A SERFERE 1, D,
2.2 EWBRBH

7B VLA 75 22 (25 A% S A0 4T 3 R R B SR A AT 8K #F FRAGSTATS M3 A E BB AREX—S 5K, it
EHRARAEHBRRERERESEAMRNASESTRE, M LA ANRRERFERREE. EBRABRWUS R FLELE
BBRE AXMFERENEASTERATERLE FHRREAANREERS AR REEARATRREE . SHHE.
RS R EREBMABESRWERK. ERBEEHE T %SRS S8 G RHXR,

£1 KKH 1978~2001 1R AKBER
Table 1 The landuse change matrix from 1976 to 2001 in Daging

Brib 3] Hib 7K i AE =32 4z K At Total
1978 4 Cultivated  Forest Grass Water Marsh Construction  Alkaline and (G FH
land land land area ars land Sandlot Share %)
B A 6945.95 152. 80 207. 44 24.77 66. 37 41. 93 79. 23 7518. 49
Cultivated B 92.39 2.03 2.76 0. 33 0.88 0.56 1.05 (35. 6)
land C 78.08 21. 38 4.71 1.18 3.86 5.29 3.19
3.} A 119.75 434. 96 7.95 0. 25 0.42 1.63 2.37 567. 33
Forest B 21.11 76. 67 1. 40 0. 04 0.07 0. 29 0.42 (2. 69)
land C 1.35 60. 87 0.18 0. 01 0. 03 0.21 0. 09
=%} A 1441.68 106. 56 2826. 6 78. 46 173.75 15.51 424.58 5067. 03
Grass B 28.45 2.10 55. 78 1.55 3.43 0.31 8. 38 (23. 99)
land c 16.21 14.91 64. 11 3.73 10.12 1. 96 17.07
ﬁir A 69.15 2.2 307.17 1737.5 169. 21 3.75 338.75 2627.73
B 2.63 0. 08 11. 69 66.13 6. 44 0.14 12. 89
Area (12.44)
C 0.78 0. 31 6.97 82. 55 9.85 0.47 13. 63
BE A 278.85 15. 22 911. 01 196. 68 1271. 39 3.05 275.38 2951.58
Marsh B 9.45 0.52 30. 87 6. 66 43.08 0.10 9.33 (13.98)
. c 313 2.13 20. 66 9.34 74.03 0. 39 11.08
?&{ﬁﬁi A 7.92 0.11 0. 55 0.19 0.17 721.15 1. 04 731.13
) °’;s ruction B 1.08 0. 02 0.08 0.03 0. 02 98. 63 0.14 (3. 46)
an C 008 0.02 0.01 0.01 0.01 91. 07 0.04
S F 3t A 32.63 2.71 148.12 66. 86 36.12 4.9 1364. 8 1656. 14
Alkaline B 1.97 0.16 8. 94 4.04 2.18 0.3 82. 41 (7. 84)
and Sandlot C 0.37 0. 38 3. 36 3.18 2.10 0. 62 54.9
£t Total 8895. 93 714. 56 4408. 84 2104. 71 1717. 34 791.9 2486. 15 21119. 43
(5% % Share %) (42.12) (3.38) (20. 88) (9.97) (8.13) (3.75) 11.77 (100)

R RAHIIE BRI ¢ R b bR A, B R B ST BRI 69 AR LRI ISR A FOR PN LR R RE RN RY R L
W AR BT B RFWE R R RIS R B A I B HO 5 C AR R 7 Fh R KR i 1 ¢ b 3R A
RKRIFEALTIR M LB

Note: The row is the ith type of landuse of the initial stage while the column is the jth type of landuse of the terminal stage of study time
internal; A is area of the initial stage landuse changed to other types of landuse of terminal stage; B is the percentage of the ith type of landuse
of the initial stage changed to the jth type of landuse of the terminal stage; C is the percentage of the jth type of landuse of the terminal stage

changed from the ith type of landuse of the initial stage.

3 ERaW
3.1 tHAMAELRELE

# 1 BHEK 1978~2001 FE i+ A R BER, B 1 HFFRE 1978~2001 £ LR A S BN =L GE. B2 2
B3 IX 1978~2001 i L3 F AW ERFIR . KK & ot B £ 300 A Sk bR I 0 R B #,1978.1988,1992.1996
FEFT 2001 4E 5 N EEE 5T T AR B4 518 59. 59% .58. 46% .62. 87%.63. 12% 71 63. 01%, SIARI A MK &BE. HH
# BB AR St 1978 48] 2001 4F— HE“FRH7, BIH AEM KA BERE FAERAFVFESE, K+ 1978
~1988 4F JA] g1 K B K 0. 25% ,1988~1992 FE LB MBI R, K F N 3.0%,1992~1996 L HIE K F N 0.4204,1996~
2001 43 0. 16% ; TH &L #— B8 WD » 20 B4E LW 4> 65487. 82hm?  FE WA K 0.56% . F P 1978~1988 &£WJ> 0. 76 %,
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Fig. 1 Distribution of variety of landuse in Daging
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1988~1992 FE W b 0.05%,1992~1996 W 4> 0.50% ,1996~

- #i - §pH

2001 4E W2 0.40% . B0 A A9 73. 93K I T B e, __;fgvmmd __;f‘;lgi
14. 3% R T B B AR M RN K R 5,20 B AR SEHY Forest land Construction land
KT 6079.22 hm*, K FEH 0.36%. XM 4, *gﬁslmd +m}?n?mdmdlot
59. 27% KW T B4, 21. 92% R B FE M. Aot 90 F RS 5

SR, T T A A RO M B TR, B4 1 21 38% A0 gmg__‘/.——.—«-
14.91%., ‘g% 30 ]
32 BWEAMH AR 1 [ e —
3.2.1 BMXBRUS FWSELZERWAESLFE,RE By
FE M N RE AL A SAE AR DU B R FT K . BULEA 0 s e w—
[RTARG T, 7 EL 3 R B R ST 0. AR3E K BK 603 o
T MR A, £ SRR B B B ok M B L IR 0 S0 SR
B 6 B 50 X 0 TR 4 4 O R K RS D, B, K B2 kRWLMHAEHEL
ﬂ,ﬁﬂ,ﬁmﬂ,@ﬂﬁﬁﬁmﬂﬁ(ﬁ%ﬁ\ﬁﬁﬁEi&‘lb}”ﬁﬁ Fig.2 Variety of Landuse Structure in Daging
L AL L

3.22 BURREADE RKEBFWHERHENLEERAIA R WAL, 5 RS 0L ERRMEXER K, £
i EL % 24 4 A 74 46 A P A BESR , TR LT AR R AR BESR , B K LR WG R S AL B R SR AR R A . AR KK
20 ZEFHRBB R LSRN [ B EAIE, B8 XK Z 8 R0 ELIELR.

MNERMBEMBERNERER FHREARAIEALEGE DTUE L, BUER LGS TR EEREN NN EE.
BAMRMAERATA NS B HNSARERRME ANERLEZ SR, T AERPHERUAR K EHM
B R E R L E AT SRR E BRI SR B R A A RS MR R BRI AN R AL =
RS EA L E K, T E R R E B e AR BT H R 1978~1996 4F (R SE 3K A0, 1996~ 2001 4[] B A W
AEFAREEARERHE BREENRR RN E SN, FHRRERESRERNREL.

&2 1978~2001 FREKHRALEHIEL
Table 2 Structure indices of landscape from 1978 to 2001 in Daqing

EHEK Fi3 N 5. - %) X K BRAM
Rkl Structure Cultivated Forest  Grass 15 3t Alkaline it Water Construction Bk
Year .. Wetland Sandlot Total
indices land land land land area land
1978 TR HLE Area percentage(%) 35.56 2.68  23.97  25.43 7.81 0.08 1.04  3.46 100. 00
3 B 4 5 B Mean patch size(km2) 5.82  0.38  2.22 2.99 2.56  0.75  5.34  0.28 2.07
B & Patch piece () 1290 1507 2279 1797 646 6 41 2631 10198
1988 TWEFRILE Area percentage (%) 36.62 2.70  21.78  26.04 826  0.10 1.07  3.51 100. 00
I BELR T FL Mean patch size (km?) 5.84  0.37  1.90 2. 90 2.50  0.75  5.39  0.28 1.99
BEHR Y& Patch piece (4) 1325 1533 2420 1901 698 6 42 2687 10612
1992 T HLE Area percentage (%) 41.07  2.92 21. 74 18.75 10.73  0.11 1. 09 3.67 100. 00
W ¥ BEIR E B Mean patch size (km?) 7.75 0.33. 2.09 2.59 3.00 1.05  4.82  0.29 2.06
Bk ¥ & Patch piece (/%) 1120 1872 2199 1530 757 14 48 2713 10253
1996 TFRHLIE Area percentage (%) 41.75  3.38 21.30  17.91 10.70  0.12 1.21 3.73 100. 00
¥ ¥ B4R T B Mean patch size (km?) 8:64  0.31 1.93 2.17 3.14  1.80  4.91  0.29 1.95
BEH # & Patch piece (4) 1022 2273 2330 1748 720 27 52 2705 10877
2001 T HE Area percentage (%) 42.08 3.38 20. 87 17.03 11.51  0.15 1.13 3.75 100. 00
3 BEHR E R Mean patch size (km?) 8. 61 0. 32 1. 86 1.95 3.36 1. 90 4. 60 0.29 1.92
BELR & Patch piece (1) 1033 2261 2367 1847 725 29 52 2716 11030

3.23 BRURFEHTAIE E3RKKN 1978~2001 EFRMRFEHEHCGIELAXS R B TAE. 5 i IsER
MBS EE B R (A 33D, ZRESHRALUBEFLREHEREREHMA, KK IERAB>TH0>E >
B>t o BB TR R. REREHET S, &R WAE K LR JE I (F 30 BRMEHHE
TBERE, ROV S, @R ES RS, HEZ R R, 250 0. 213,0. 211,0. 212,0. 221 # 0. 218, H B E K g B 4k
BUEHEEREO SN EHMEMEERWLHREN. RN REEREER - H2 T MEE @& 3b), RE AR
MARBEREFMZEMR, WAL BOBEREREIAR FTURLKBERD, EERATBERELWTAIBTESR
GRTRE N E A EEE W E 3d), BT 1M E M B YT RAR XS LB AL, 7 B B, BESE R R R
s HBNER TREFABRENSSE. 2EEHENE OFTERARERRAHFEG,1978~1988 FH LB EREKIEE
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B3 KXW 1978~2001 £RWF RAEEME
Fig. 3 Landscape heterogeneity indices from 1978~2001 in Daging

3.2.4 BUAREBHSIBRMN BULHEBNSIBEMSIATRERSIRTREX S LXK, RSHT
ATFREERS AT LIRS ERNERLBNESHEE LR FHEHRARARRDE T/~ LATRE. R EE
B, ARTHEAEREB B EERAEE R~ . 23—~ 83 B~ B R~ R 5 P EER
B, R - B M A R AR A 4 BB Bk 16.46% (10.96% 9. 00% 1 10. 91%, RAM M Z H BT B
. X EERF R EAR W ERR AR RGESD G W B> WS R EERAEE 1978~1992 £ 1], HB MK
o 48. 5%, E P T (EERAME A P8 KA /R A MEREREMENBX; BN KR EERERE
1978~1988 £E 1l 1992~1996 4F{H] , BiHH B RIRE K 58. 22% . M4 FAE LRI AT KX B REFEHN . BiEE
WHEHBHES EEREEM/RGERNTREN, KR REZRENG, BiEEE A& A, 1996~2001 4, ¥
B R A TERE R 12. 46 %
%3 FARBHRAASEBIBRRATREY)

Table 3 The conversion processes for different periods landscape elements and their contribution rates

¥R IR Conversion type 1978~1988 1988~1992 1992~1996 1996~2001
Bk~ ZH# Cultivated land—>grassland 4.82 4.78
B jth—# i Grassland—cultivated land 16. 46 10. 96 9. 00 10. 91
18 1 — b Wetland—cultivated land 3.76
HHh— B H Grassland—>wetland 7.42 2.16 5.14 2.95
1B #h—E H Wetland—~grassland 2. 00 14. 09 8. 20 4.85
By —2h Bt Grassland—alkaline land 5.66 3.38 3.83
Wi~ # Alkaline land—>grassland 3.27
1B — b B Wetland—~alkaline land 4.08 5.81 3.30 12. 46
th i — 1B #b Alkaline land—>wetland 5.19
&t Total 40. 81 40.16 33.73 39.78

3.3 bR AR AL RO AR 75l R W AL

BRANREMASHOEMAIEAR. AT BRES¥HNEOAREARRN, I2ERBNERLFREYHZEES
W R A R, AR T LAS B 1 OB B U B W A B ) B R A AT L LA R A A S BRI R R AT
Bt , 5 3 TR 4 4 A A5 i TR A A AT R BRI AR SR AT A RO RBF S H R RO 1. MRAE KR 1978~2001 42 ] 137
B RWREHRENREESY BOEL BFERRARRNESIRRAELES.
3.3.1 BEEEASEXMEBHRWAERS BEABENE BRESRKRAMELHRHHEZ—. CRETRN
e B e /0 U B B K R BETR S EY L il 1978 4B 1Y 26. 47 %R Bl 2001 4R 40 18.16% . SuAh, PR A R BE SOV 1 T A 1 3 B
/0, 2. 99km?/ AN/ 1. 95km? /A, M E BT HBERE R A AT R R AR B AR BB B RS
B A S AR R ) R R AR 5 08 M K R U S B RK B AL SR B A B W (R MR R A TR
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ERE 4T EE>LEBEFEDS), BB RSB T B AL > B R R AR AL, 20 4R BN i — B A TR
EE K 29, 14% BV IR IS INE , 20 4F B AL R Eh B B AR 25.65% . EM FBBMAESRAR T HAE
H T AR E MK B SR,

EBHERMETFREFEMR R BEFAEPESEEEAEYEENE L RRMARMBAER, XN THFHBESR
KEEETEAFEW, EERBIIXBTRHERE.
3.3.2 EmAEEARSTFHERRLS, SHERBEBTHE 1978~2001 FEMBERBAST 12.92%, FHTREH
%P 0. 36km?/4~, T BER AR AN T 88 4. B R MA X R A3 B R B E R WX R UL B MR 2. FH 2 80 4
RUX—EFENERIBASBTENSE EHEFRAMFSANARGCRE. eTEANESERBRERN 62.87
ANEBRLTIEFRE R K 236 HALRM, 48 3 5. BE R EIRE, (B b R 70%~80% THEH 2006 ~60%,
BEET 20~50 N E AR H 50~60cm PEE 10~30cm; MY BB MR E T B MERIGRENE K. BEERNR
BHEREHRS MESAEAMNRRE ~FEEYAREREYBHES . £ 20 BEROE B I WL IH P b5t
ET47.3%, TR, BEE EHTEEASEM, SR EBRECANH.
3.3.3 Vi EHBMEERMESRRERYEA, LRRELBEME KKTRREATESHRESFH—8B BKLEY
B RRE, TSR EAR AR RBAESBE, 450 20 FXR KT RWBHME, KL RELBEHREHEH.
AR SCRRDER , 20 HH4E 50 4EA0E 80 F AT, A0 K v Bk R R & B 5 20 48 80~ 90 4EAX, B “ =L "By I kR R TP A A
RS, H Y AR — B BLRS, KBRS R MY R BRI E B E AR AL 7B PR R R 52 BB P B B
KRR, + b R EF R AR 1992 £ TM DEEGMFE R KK EERY 23.3 77 hm?, P WS UM E R
12. 4 hm?, 54 B E R 0.05% . W 2001 4 TM D EBGMHE, WALE D% 31.8 7 hm’. EMRAFIE S MRRTK
TR ML, RIS K E 10~30m K%, HE® 5~10m, ERAIBEZABERE HRHV R

LR — MR AT, BETRBEG ANE TR TR EEREASTFENLARELR SR
K EE R WAL M B TR, AP B SRR E R R LR, SRt REa TEEFRERESRML
Ea+MREL,F SR, HAREALR, FENEASHERH LB ERKEL R, FXBEHFUKEMAMNT
BLE T T KA, B R R E A WA S Bl 8 R R R AR A B R . by T3 B A I 4
BHREBRE, SRBEAESEIRELNAR L. MEWHENEFNER MERHRARYT X, EEHLAER KR,
RAEWAE, SERE SERE BRI EFAEGBRETED - ERE LEF L HERIERE.
3.3.4 BHUMEEAREREREN, B EYEREAER BWELMTHEREN AHETRXK FERWEE, 5
RS KSR R R WE RN EARRAHNBAREEFESNAER. SANBRARRNE T AR, ZRWERL
WmEHMBEWAESTBERAERNME FSNFRRBESHENER L= E AR .
4 Zig5itie

VRN + MR /A AL R T HA A AR KR
HAMBPETFZH Y BS LA /BB LR E T (L
B 1A 4, BB IR b = B A AR R R 5500 77 6,
WA/ B ELMEZHSEHMFRIESL .

P IR B T BT IR A T & BN FF B o BRI A 0 R 0
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4600 ‘
1978 1984 1990 1994 1998 2002

FHRER . KB, “H AT R F R BOR — B 9 0 b
ST AR IR S B BRI 5 B0 T A 8
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