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Abstract

Based on remote sensing technology (RS) and geographic information technology (GIS), this paper
processed the remote sensing image data of Daqing wetland in 1990, 2000, 2010 and 2020, analyzed
the dynamic evolution of Daqing wetland in each district and county in recent 30 years, and divided
Daqing wetland into five categories: river, swamp, beach, lake and paddy field. The changes of wet-
land area, center of mass and spatial autocorrelation of various types of wetlands were analyzed.
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The results showed that the area of Daqing wetland decreased first and then increased in the last
30 years. The center of mass of the wetland generally moves westward. All kinds of wetlands showed
a significant correlation trend on the whole. Analysis of the problems existing in the Daqing city
wetland and according to the problems of Daqing city wetland, the wetland ecosystem in strong
protection; publicity, strengthen the cooperation and establish multi-sectoral wetland compensa-
tion mechanism, accelerate the construction of wetland protection system, accelerate the wetland
ecological restoration mechanism of adjust measures to local conditions, to establish stable wetland
monitoring system puts forward countermeasures and suggestions.

Keywords

Landsat, Landscape Pattern, Dynamic Change, Daqing City

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

KPR & SR RVTAE 7 e 0 1 B B T, HA A SR A Kl L, ik 2019 428 1E 2 B A E XK
TURRZ) 24 /2 A, S A AT E &R TH . RS UEBIAAZ, & “AMzm” %5, FH
WA ottt 2 78, RARE W2 952, 70 ZHEM AT R, KRR SRS = A =4
— R WRHER CEANENR” BN , RKEE GRS G . BANBHINE 207
MHIThEE, HEARGUZIEEMEIGH, Fr DLEH SO R B 700 A2 RG AT . Al Heak A SRt
FERAERE . RN SOUAE BRSO A S A A 2 R R Em A, H AT pJ AT 50 5 30
AW B S P MBS B AR AR R AR 45 & i, TRk R e b eSS,
W T SO R AR SR R S TR R 2 Tl sse s R AR A e #4555 .

o35 b U = AR A I A B Y AR 2 4F, 1995 4R JFEYNE « 5 /R ii(Donald L. Tilton) 14 YK $2 H
RS R GRS RFAE BRI 1. 105, 2000 4E [ Br i A4 6 BP0 AT 5 B BE « K 25 (William
J. Mitsch), BAHGHEHE 7@ AR Y. Mok T, SRS EENE, R R TR A
B F 1A B AE — e R b yoe T IR B B R AN [2]. 25, RHbSROORE = A 5T X TR
SORFIMER T BEIRZIPAR, E @ SoW R AR S NE . A SCUMEMAE S MESE. 5 E &% #H T
B 4L+ K HL(Firuza Pavri) K A0 [F) A1 X S 5% 00 o 30 0 X (0030 08 AT 38 b S5O R BN A A8 A o BT, il %
615 SFEE, SR 2 I TR AR 7715, 15 H 22 I T 38 JBRK 75425 mT DA 03 412 4 R At B 858 Hh e
=R, JEH A Soh R MR sh A AR L[3]. 2011 SEYLC « R EE#EI(Kevin 1. Gutzwiller)ZE A
% FH 22 70 3@ N7 9 ST R R AR D) R3S REAURT 1992~1997 4 2 [ T 44 [X Fr 36 M %8 U HEAT 00, T
Lt 5 A S 2 2 JRURG: DA St 3 55 U () B RE ANV VR A R AT 0AIE, BT 7 SRR I, vk ST (A
BEAAEE M H SR, IR E & 3 E R S X A 70 2 #r[4]. 28 T3 (Munyati) K 5%
LA R S FC X, 38 R SRR A AR 1% 1 (1 5 M 5 25 A8 A 1R 0 A7 SE I I, S BT b
SOWAS [FI HA BB B AR A A, 5o e I 8] 18 SRR 3R AT T RM MR T, X T SRR b P R AT R
HAWHEERNE XS] SRMTEREE = E IR RN, 28 AR I H B BGAAR BR 23R U B R
7R BRI A s SR N T IR AN AR R RgshEg, 0 EE M 2 SRR, 3)
A B AT AR 4 S 28 SO BN A A M e, 5 I [R] A R BRI Hh 5O B A Ak s A
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Fredle iz A, =BG T RS BRI F BB S &SRB AT A . 25 BRTiE, B4t
(0 T S50 0 25 3 A 53 T 2 AR A1 X A [0 347 g 1 38 24 20 ] % O R P 7 1 o 3 5040 1 3 25 A ik A7 T
W R, BB BARR) 2 N R SO = B 824 A T8 T SR . (4. Sy
%, IR H SO R SR BT FE A T SRR KB, AR B EELT. i, WHERHhzhE
AL, A T TR M S A T AN T B 1 T VE R T B

T A VR A SR S A AR TR 4G T 20 thad 90 4EAX, WK R E B R ERR, WK
FRIEAEZE BT sk, AR RS NI B B E R EARR, R R RO S oA SR
gh4y, DABRFLIX ) Sso Mk SRR A it o 3 A8 ] bt [ SRR X ) SR B AT 3 2 DA K B
ST, ARG CHRH ) AR ETRH. BEECE . BRIUEE DL ST RS R, B FL i LR 1) T e
X AR5, 75 H I R AR X AL OHBIX [6]. 2016 4F /58T dbA, EFAFASE A N7 F 28 SR i B
5 B AR H = A IR LT 40 SR 9 WIRAA5(1973~2013 EENBIRIR, 45 A H S S HE K
F NS EARAE A S — RBIBAL, DL TR 7E X FRRAE A 5Ea, 6 S89m] — M PR (0 3284 k47 52 B A AT
(7] B, REZE RNISEN, BL1975~2014 4 4 AN R R IEAG Bl E A B IR, Ll v A7 X,
FRAE B A BT AR BRI BEHER, 456 SO R HEE(o S SRR AT A SO 345, AR 4y
ML P2 VR S A% R s AR 8] 2017 AR PN Z s RN KT H X SRR 7T X, &5
BRI, A= DRI )Y i, SR TRV DX IR b 5% J) =0k AR 5 IBh a2 A0 i)
ZE M AT9]. UTEESRRIRZ 1) [ P9 I 75 25 i8 F 2 oAb i s o i i, A5 BN ST R0 A
PRI 3S BIARSE 7, SRS AR SR S AR AT R IR— B4R TE . K ESTIERE iR, 1Ry o #rid
S I E SR I ARAR S A, RIS BERURIBEIAR 1 5 N AR A BT i RO

T [ A AN ST R A T R, A 8 LAOR PR TR AR o O 25 8] H AR OGP R 7
WFFC AR 2 E RS0 R AR, i i R R TR AR AR A . RO AR E . SR SRS a) A S
TR E, FARYE B AT KR TR AT AE Y 1) R HE e S 1
2. MRXBR ., BiERESMREZE
2.1. X

KT T BBV VRS, S /RIETT . 26T S350 /R TTAIAE, Vh. FIAREEMAIEIT. ML, Hh
AEFAAETL « BT b AR — 2R B it o S FRALAR Ny 45°46'N~46°55'N, 124°19'E~125°12'E. KPR T Hb 34 1H %5 [,
Ar B AL TAAWCE IR, S A 22161 km?, HA, BFEFU/REIX. BRX ., BB X KE XA
KX 5 AMEEEX, GREEM . SRS 3 MR EMRBERZE LT EERE 1A ERE. BTEER
fA S SRR 2, IR RE R W, SBOORTABENAEZE, F. KERE, XFT%E
AT, R T T R R EE RS, AR 3.2°C, KR 427.5 mm. KR T HEH
AL ) FE K L 3P4, MR AR 126~165m 2 J8), R T AR R BVEHh[10]. $@Hh 4 A RIRIEH
AN TEH, KPR RARIEHL 5 EE 80% LA I, K PRI Hb 2 THI AR 24 2 PR VT 4% 4 1 Hb s T AR
21.58%, Zy A E CANEHUS AT 2.24%, &R RmEF S mhX . KRB SWZ 2, A
B, YoHh. BMERAE. RAREBERAE . N TSR, eN13ERAR 7 KRG 41 %2 ¥
(e W, AT RV R B R TR o bR R

2.2. WHEFKIR

AWFFEFH 1990 4F. 2000 4F. 2010 4F Landsatd-5 TM #5214 /% 2020 4F Landsat8-OLI §£1% 7~9 A
B, SRIET A ERFERE N E B O B S [ s =T & . R S (BB o T & N OR PR T R B
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GEIRE, ARET I — BTN RRHE, B oE. EWESERIT AR, R, &I 4 AN
7~9 A LEA KPR B R AR A . B HERT RE v, BT SRR 5. 4. 3 BiBhRHEIR R
BATE R, LL4y 3. 2 WBREEORAIE N . N ENVIS.3 B4 E BB R R 6 Em Y
BEKEAG  BAT UG ISR AL HE . KA IE SR TIAREE A 5 Tl Ach B 07 11 18 SRR 3R AT B AR () B R
AT, FEdMEMEyS. BBEEIE. KalE ISR, 53R VAR R sy SR, Hor Y
HHRREE X 28 43 S35 T7 RRR BE R BRI AE 0.3 7o, Ar RO PRI ArcGIS10.2 BRAFX) i F 5 ) R gk
AR AT IR, ME—(E B RS TR, 5% 1990, 2000, 2010, 2020 F KR 7 {5 M 5t RS J A8 %
BRI AP LB NIEE R WA M. K TSR, S o AR AT B AR RS B
B HL R0 1 FR:

Table 1. Types of wetlands in Daqing city
F# 1. KRATHIEH AR

kW WA i s @i i
W LR, 5
e e WEWLA, MRAN e RE
i TRE SR swwmmmnre, e wge  CR00E
DA
sy i AR, RIBHR A6 R
IR, 4 o
K W, PRI W mck, g O, B RIS
B ‘
> TR = e V= 2. 4
i Wiy, i Lo SRR G W g e —

EIN . B

2.3. ARG E

X LGy BT i 18 0 R SRS AR K 7 AT 5 15 AN (B I A R 2R A0 b ], 386 B A5 30 M s A
SRS, R,

A B o riEe RS 2= 00515, ARYE R PR T IR HRFIE (A UL S 25 (8] E e A Fe 2, AR R 3
P-Value {f. Moran’s 1 5%, Z-score A =/ME%L, XI 4 BAS B HSR A TAH CRE L b, 3 3K R T
TR AR HEAA b B B . Hodh P-Value 18+ Z-score {8« Moran’s I $5 5502 B 8 25 7] EH A M 96 H5
Moran’s T #8502 F SRR KPR T 4 JA &0 0 28 0] S AR 5 B HORE FE HOBRHE o Z-score {2 7 KR 1T % 2818
AR SR R A 2 A R S FE R, B R IIER . —FHENL R FM TS LT AU Z-score
i KT 1.96, H Z-score HEB ALY AHRMEBE 2 Moran’s T E KT 0, H Moran’s I #{H ik
R TR H 3 ] TEAH MR
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Figure 1. Dynamic evolution of wetlands in Daging city from 1990 to 2020
1. 1990~2020 FF XK TR RN R L E

ME T AT DU R A B384, SR A IR D . JERIA ENVI B AR R g T AR
HHE AT S B4 2,
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Table 2. The area table of various wetlands in Daqing from 1990 to 2020
3 2. 1990~2020 FAKKZ LB AR

HRGHR AL hm?)

=

Byl

- 1990 4 2000 £ 2010 £ 2020 £E

WAL R 235,292 187,364 159,317 163,578
e 6205 5392 5342 4839

A 344,667 240,999 233,436 210,891

7K H 43,007 47,456 66,683 86,786

Gt 632,012 484,565 472,307 473,857

WFFRRB, 3T 30 F KPR i ALE Ak b RS> BRI A %4 TR A E AR A N
1990~2000 95/ DA 147,446 hm?, 2000~2010 4FHiAA D> 122,358 hm?, 2010~2020 ARG N 1675
hm?. $ZERHISEAE, KT VEEE. MEMEIA R R, /K H ) BB e, e ) T AR 2 0
Je R BT ARAE P R TAT LAE H, 1990~2000 4FHAME], KPRHTVABEE MEHL. AT
WA AR AR, A AEA AR ER K, 294 104,000 hm?, 7K H AT 45 5000 hm?;
2000~2010 3], [RIFERITHL . VEEE. WE BB IR, (R EvE AR A Fridl, 980b AR 43 ) 2
4 1200 hm?, 7600 hm?. 27,000 hm?, 50 hm?, MUL E3dE T DUE b &%, (E/KHEEINEZA
23,000 hm?; M 2010~2020 “EHAIE], 09 783 MEHh 2ok ass, (HKEAA K SEA g, H
KA EECR, 2905 22,000 hm?. MBL EEEE S TI452), B TeHe iR R S350, R, 3
By ML, IALE — e AR L RO A K R B I, TR IR B EBUR T S e
FERE L2 7 iA iRk, Bt ERAIE R, BRI ISR RER A, R ARE L.

3.2. BLEK

R4 1 KRR Zh A58 AR I 5 K R AT BUX R B T %, 1990 5. 2000, 2010 A1 2020 45K KT
VUSSR R O 5 L B AR E AR I AN, 2 X 7 FEMH R BE B, Bk L2 RIS
e,

3.3. #AWHE B HEX

Table 3. Statistical table of spatial autocorrelation index of various types of wetlands

3. BARBEH=EBEEXERSITR

MirgsLik 1990 2000 = 2010 & 2020 4F
Moran’s I 0.367884 0.352852 0.382451 0.49738
Z-score 26.521745 27.255732 28.876545 28.265776
P-Value 0 0 0 0
AR 2 B AR B B TR PR YR, IR SPSS A XTIt 33 WEHL . WA K AT 25 6] A

R Hr TAF . the 3 KPRt 28] B AR SCH R Bege vh R T LA, R IR T % 28 A8 Moran’s I {H KT 0,
HEUAHRTE 0.4 /oA, RPKXKTT &R HTERA E 2RI OGES, 20 LS, HREAR, X—
25 BRI R R T Mt P 2 ] 3 A1 B AT SRR, A2 B A IR ZS o Z-score {EHRAE 27 Jiti, i KT 1.96,
RYIR PR SR AR 2 (B A O R 3%
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3.4. B LIRBHHLH

RPR T A EAA ™ Mk S 1 T3 s e S A A TR A R A F S KB A P T3 s 4t
AP AP AR Ve, P EURII AR . Oy TRk, B R AR, KRR KRS
FIHEIX, IXAEAHR LAY F 2R Dh BE 52 2UM™ BEAIR o R DRIH R e PR S DR Bt A 1, thox it 2R 27
AEFONE, OO T KOOSR, IR TR K . RIS, ASRURARIE W] BE S BUKARZE RN, A KR A
By BE IR . RS G, R R R ALAE RS B, SBUKBUEML, (RHERHN
IR, BOR TR Y 2 AR EA RS TRE -

MR ] e S BURA BRSO XIS TR, SRR O AT RES A BEINARE . DI RE SRR A X AT
¥ o KPR /K ST A K AL MK J5 170 AR A ) th m] BE SRS 5T 0o O R 3o /K BRI RETT A A
RRARASE A 2R P BUR I T BB R A ThE T B, A 7 EEORBGH o s Or 3 . KR LS R 48
AR K BRI G o

4. &g

AHFFCAKIRTTVERIEFLIX, 1990 4E. 2000 £, 2010 £EF1 2020 £ 1) Landsat 328 IE NEEAL, B
FRPTTIT 30 4F (118 R F SRR B AL, 45 SRR WK R T it AT 30 APk S AA b 2 B3 paéa %5,
7E 1990~2000 4E[6] (T AN R A, i oK R 8 2, 2000~2020 4 B K PR T BURF St A=
BB BOE, BHORGUE — SRR Lok . I AR ) A0 $ e (o] RRUR A, SR SR 5 N 0 B g
MIERY I E, SEIAE S SO .
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