Urbanization and Land Use 381k 584 s, 2020, 8(1), 10-23 Hans )i
Published Online March 2020 in Hans. http://www.hanspub.org/journal/ulu
https://doi.org/10.12677/ulu.2020.81002

Correlation between Urban and Rural Land
Expansion and Wetland Utilization in the
Yellow River Delta

Xiwen He

Qingdao Agricultural University, Qingdao Shandong
Email: 849542724@qqg.com

Received: Jan. 7‘h, 2020; accepted: Jan. 30th, 2020; published: Feb. 6th, 2020

Abstract

In order to study the relationship between urban and rural land expansion and wetland utilization
in the Yellow River Delta and find out the methods to promote the harmonious development of re-
gional land use and ecological environment, Dongying and Binzhou, the core cities of the Yellow
River Delta, are taken as the study areas. The expansion intensity index, landscape index and cen-
ter of gravity transfer index are used to analyze the relationship between urban and rural land
expansion and wetland utilization in the study areas 1973-1980, 1980-1990, 1990-2000, 2000-2010
and 2010-2018 five periods of two types of land use indicators for analysis. The results show that
the Yellow River Delta is still in a slow development in these five periods, and the urban and rural
land expansion rate and wetland change rate vary greatly in different stages; the landscape pat-
tern of the Yellow River Delta is becoming more reasonable; the urban morphology is becoming
more compact, and the urban structure is more standard; the urban and rural land use as a whole,
the center of gravity is gradually shifting to the northeast, while the wetland as a whole, the center
of gravity is shifting The points gather together, and the migration direction is chaotic. The devel-
opment of urban and rural land is becoming more and more mature, while the development of
wetland is relatively unstable. The phenomenon of alternating expansion strength of urban and
rural land and wetland in all directions indirectly reflects the contradiction between land use and
ecological environment to a certain extent, but the overall direction is still consistent. The research
results can provide scientific basis for the urban management of Dongying and Binzhou, and also
provide methods and references for the research of the same type of cities.
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b N DR AR AR R B2, TSR 08 DA 0N T AR R OGEME fi[1]. 21 tHZdbA
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AIRFEERI 2] R, RIS AESIAEER G R H 28 2 2 W AMEF % . SCRR[BIFFTL T L3R AR
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IR A AT 0T O STIROR 2 R0 Al — Rk i B LR F 5 A SRR A R R TR 7L, 0T 88
Pt BRI DX 3 R P 5 AR A PR SR A I R T (9]0 X Aok X BR 10 J 4 22 [ 2H 2R 2 ) 41 LA
B, AR EERN A HI PR EE TS AA I RE /22 PR R 23 RIS 10] o 3k 2 FHHB AR AT 8 R ARAE X
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KRIECEIB DT 563, eI = AN 00 5 B A i A A2 245 1] 3 ) PR 128 T ™ i . 2009 AEAAT Y] (BT
ZAME AT GT X R A3 = AN R T 9 SR, R R SR X 3 b 1 A s (1)
AR MRV, BR=MA. KEMERE TSR T & R s RACE, IR R K
ERMALE N E = MERNRES TGS ESETF AR & = AMXATF 117°31~119°18E
36°55'~38°16'N Z.[i], HuAbihife i ma R ASEMIVE VG A, JLFERUERHAU X, MIE LR IR, 76k
BRI O, EILREBRRFEENGR, FESATIIRERETAENTEEN, S8R, HASE
FRHEAHEE . BT = AR — A T = A, AR, R AR Y 55 AR 2 0 oA R, TR
my ARAUIG, MHEREAR S A ZX RS R, B XA R, AARTIRRCNEE, E
BRGMER, PR BEMBL, A RERSESETHN RIS, AT T ILARE R
T AR N T 255 P S VAT = AN IX, MUAR 17,038.02523 km?, LUK SLE, —ZERAAS, 2k +
Ao BUIRS, 3k 2 AR S S AR T 24.26%, ML EAR SR 12.85%.
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Figure 1. Expansion and distribution of urban and rural land
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Figure 2. Wetland utilization change
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T R R 4 ¢ [R] BT AR U [A) 2 9 3 T R R R T AR S T AR R bl [11] 0 3 EE AR
TN S Y R BUAR S F- 0 7T X R3S FE B, AR

Ull = (Ub—-Ua)x100/TLAXT 6

Ao UN 2T s EFE 4G Uas Ub N BB AR 2 FHWECE s TLA N0 oC B S AR T N 5E
BRI RS . EAWTTE T, B TEIRREEAR, THEEEARE. @BkF0 ul R obeEn2], KF
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rYUERR[14]: ARSI REPUE R R IR, FUEAE 1~2 Z I8, BEET 1 PRI R, S
i 2 BB E 2%

D=2In(C/4)/InA 3)

A A RS A/M?, C ABEHE R K /m.

233, EEBEY
IR, 2 FH AN Hb JUART 2500 B 6 4 P B A A IR L [15]

AFRA[10]:
AR
X =2.naCy ¥/ 2onaCy 4)
Yo = 2 MaCi Vi /2 Gy ®)
IR
Lr = (%1 =%)" +(Yor = ¥0)’ ®)
VW27
ay = arctan[ (Yo, = ¥ )/(%a=%)]  (%.=%)20 %
a; =m-arctan[ (Yo, = ¥ )/(%a=x)] (% =%)<0 ®)

T Xen Yo 70 0A t IEARTT R M O A RR s s i AR T RIRTT FH IR JLART oA s C AR T AN XTI
i Lt Bt 3t + 1 BHHH BT M B O FEIE RS ac, Ron A t 21t + 1 IR0 2 5070 2% () .0
R T S IER T IR A

DA 1973 4B = A NI 2 FH MR B PRy JUART Ao A R, R RV A L4 o 37°29'36"N .
118°06'22"E F 37°45'18"N. 118°34'34"E, KMEAL T-EEM T M X FTE A AR E TR E R EKE T,
DAL s R 4 264k, SESF s m k5 8 ANJrhn, s nlhiEdt. R, IER. AR, IEF. PR,
IEFEFIPE AL 3y & 4), RIRHY RI7AREt 5 A R J5 67 4% 2 AR s AR (OIR DL . 5 8 7 AL iR 4
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Figure 3. Eight directions of urban and rural land
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Figure 4. Eight directions of wetland
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3. BRI
3.1 W2 Al RERFE MRS

SR XF I 2 FIHEEE W K Ge i3 (72 1): 1973 4E~1980 4B = MR £ I M i AR 4K 1 43 i
b, KT 5.21%, $FEIREN 0.07, JETLIEY & 1980 4:~1990 4, TR =M YN 2 H I K AR
A i otk 5 45 BT, T — AN/ INE g, 39K T 25.32%, F R SRIE N 0.25, B T2 189 f#; 1990 4~2000
S, TN 2 ML R SR EEHISS , LL 70 SEARHTHARY 5, Sk 2 BT AR S K T 13.11%, ¥R RRE N 0.16,
& TSP &, 5 2000 4E~2010 4, | N didk £ by R F vohnst, RS K E 7 LA 25K, M 2338.30
km? 34 b E) 3710.76 km?, 4K T 58.69%, FfEHEE N 0.81, BT kY fE; 2010 4E~2018 4E, HIH =
YR 2 FI by FE 5 5 PRI 55, WK T 11.38%, ¥ JESREHN 0.31, B FRHEY B, W& L afLUEH, 78
70 FEARYIH, WL MY EE, fELIT 90 AN 21 HH AW B K g G TR UOREE , (HRRER 70
SERWIY KA BTsng, B 22U 10 R TR EE R NI 2 @ s A &, (R RN BURF R ZEXTIR
2R U BT R R, DAARERS o B b S

Table 1. Growth percentage and expansion index of urban and rural land in different periods

=1 W2 At AR ERIE KB S tERY RIEH

I i) B B I3 (%) R IR
1973~1980 5.21 0.07
1980~1990 25.32 0.25
1990~2000 13.11 0.16
2000~2010 58.69 0.81
2010~2018 11.38 0.31

B HE AR R A M K SRR (R 2): 1973 H5~1980 A1 1980 4E~1990 4F H5Tn] — A UEHh T
LK, TR R R SR AN T 55, F—0.1 45/ F11-0.16, 1 Hh A Al 1639.80 km? 4 /N & 1247.23
km?, 7E 1980 fE~1990 4F4" JE 55 A B/l ; 1990 4E~2000 4F, ¥ VA] = £ i Hh i K Th RURN 97 g 510 FEE
IR, KT 6.16%, ¥REMEN 0.05, BT 4By RE; 2000 4£~2010 4, M TRy R R
SURIBETE, JEHLE AN K T 59.36%, ¥R N 0.46, JE TRIEY R, A — AN Eig; 2010 4£~2018 4,
JUH TR SR A TR SR, WK T 3.79%, ¥/EUERE N 0.06, JE TSN R, (HAhLL 70 FEARKIHY
JRACEHGsRA D . INFE 2 WTLAE H, FE 70 ARV, B RS, e 90 ARSI, WH R,
21 HHZ0H], IRy RO EERF AR R, AT R A P, EAIR ORI AR, U BURT R
ARSI BURETEAL, JCHRHEN 21 a2 5, SRR AR

Table 2. Wetland growth percentage and expansion index in different periods

2. B AERTRIEKE SR RIEH

fist i) B¢ KT ) (%) TR
1973~1980 -7.32 -0.1
1980~1990 -17.94 -0.16
1990~2000 6.16 0.05
2000~2010 59.36 0.46
2010~2018 3.79 0.06
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e 3, WA LG, k2 IR 1 5K 2k FE AR BN B R B ETHEa S, Bl I 8] (1382 o T [
%, R A R mma . IR BF, i) SR IR EIE S B KT 2 F e, 9t
fA SR AR SR UL & 2, & 1 T DA, 3R 2 S fRon 38 A6 R 28 22 AR IR ST = AR i AT Jm
EREL o

Table 3. Compactness index of two kinds of land use in the Yellow River Delta

3. A= AN AR R R R

PR I i £ ENEILRCE
1973 0.0124
1980 0.0124
1990 0.0133
2 it
2000 0.0139
2010 0.0144
2018 0.0146
1973 0.0234
1980 0.0224
} 1990 0.0199
st
2000 0.0192
2010 0.0270
2018 0.0261

nEe 4, WA LA, 2 i 482 20T oy, BoREEEIR 1, RIRSIBE TR, me
KR CLZEAHNS s TP ) 348 P A AN W sl (1, DT b B BEBR AR I FE AN A2, it A
MR REATEE. WBER EE, 32 AR 4R R B R T, Bk 2 Al i ek
LB AN R 2%, X th 5 AN A Ji v (R SR = A I R PR GUAR ) 45

Table 4. Two dimensions of land use in the Yellow River Delta

T 4. BN = R AR it o

P I i) £ I
1973 1.4036

1980 1.4021

1990 1.3915

e 2000 1.3854
2010 1.3738

2018 1.3774

1973 1.3424

1980 1.3477

- 1990 1.3623
2000 1.3648

2010 1.3252

2018 1.3278
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3.3. W2 At RFAE

W2 Y B E O AR AL 45 N FE 5 Fias, A 1973 4EF] 1980 4EI £ F Mg O ) AL 5 4%
FARE N ZR AL 36°47'11", BEESN 1371.00 m; 1980 4E~1990 4E3K £ LT O X M RIL T 5688, MEN
HAmdt 48°27'54", PHEA 11360.64 m; 1990 £E~2000 4EI 2 .0 6] PE G 77 R 5685, A N TE WG
72°15'34", FE £5°4 6209.27 m; 2000 £F~2010 43k 2 It 8.0 ) ) A A6 7 M, f1E 8 RmAL 25°32'21",
FEES N 4671.45 m; 2010 #~2018 I £ H O X r) 2R 7 R 6%, M BN 75 i Fg 48°0036", FHESA
107.63 m. HEUAKE, FEWFFUN B 45 RN, BT =M NI 2 F ) B0 02 B ZRAE DT 1A RS 1 o

Table 5. Correlation index of urban and rural land center of gravity

F5 WL AMEOHEXIER

FRABHELER

s GERUYALY LR
&g 23503 P 25 (m) FEOEERA 0%)

1973 37°29'36" 118°06'22"

1371.00 36°47'11"
1980 37°30'05" 118°07'05"

11360.64 48°27'54"
1990 37°34'52" 118°11'53"

6209.27 252°15'34"
2000 37°38'00" 118°10'24"

4671.45 25°32'21"
2010 37°39'12" 118°1311"

107.63 —48°—00'-46"
2018 37°39'10" 118°13'14"
Table 6. Correlation index of wetland gravity center
i 6. BMEOHEXIER
AR LR
G
i 3 FH 25 (m) MEQERA 07)

1973 37°45'18" 118°34'34"

3242.41 140°08'33"
1980 37°44'07" 118°32'56"

5325.51 -59°—56'-05"
1990 37°41'42" 118°34'54"

5256.91 195°14'30"
2000 37°42'19" 118°31125"

5273.09 29°43'48"
2010 37°43'50" 118°3426"

3140.46 —-36°—32'—43"
2018 37°42'54" 118°36'12"
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TR R AR AL E 0 AR PR AL 5 SR AN 6 BT, M 1973 4EF] 1980 FigHb s o[ PE AL 7 A%,
AL 39°51'27", BE B A 3242.41 m; 1980 £E~1990 4EIiE L T 0o 7] R A 5 [R1 55 RS, A N 2R i S 59°56'05",
PF 257 5325.51 m; 1990 4-~2000 =3k £ FHHLEE O X a1 PG J7 M1 #6 8, AT RFE 15°14'30", BEES AN
5256.91 m; 2000 4:~2010 -4 2 H .0 X [l ZR AL T7 [ 4% 4% , #1129 - dwi-lk 29°43'48", 55 7y 5273.09 m;
2010 4£~2018 4 £ FH I 0 S m) R 77 1R 55 7%, BN AR e 36°32'43", BEES N 3140.46 m. Bk
B, TEWFFCRT BT 45 SEPY, BRI = A R H 0 B O R RS & AN W AR AR AR R U A A AR T

3.4. W2 AR B A

B 5 AT, BT = AN 2 FHTE R FANET B A A LA YR, WRHLTE TN B A A
TR RMAE SN, (B RR S8 E B AL, BT AREZER R SRS, Bk
(22 o T30 2 R ik 22 e, B 230600 MRy R AREUS I 2 3 R FR E 5O S s [R] I A7
TERCKIEE 22, W AZTEY RSS2 RIS -

1973 4:~1980 4, Ik £ HHhFE bl KRRy &, ¥ RIiAifa%srnly 35.95. 25.69
15.72, HWRIER. 1B/ Pk, $BEUEWE 7 A4, EFMErmiHb, $850EN 2.11 F10.94; g+
BREAEIL. EET AT, ¥R HA 76.98 A121.76, HGZEMRE . IEFMIEIL, fEEEBHA
#ELt 5, FREg. EACRIER D, fREUEAEN 0, HAERF 7 LiA%] 7-3.06 MMKIE, 45/ MR
2, VEZESVE, W2 MG HAEREE. EILMIERX =70 B BIEEOE AR, AW 2
PRSI AR ) L, R RIS EUA B RARME, BAWELERITT W BRI TP RGN, (FigH
JEHCAE, fAERREE %, 8B BRI AT D7, FER T B Ry BRI & .

1980 42 1990 4, Ik 2 FMh T E R, b7y R, ¥ R4 7 55.46. 32.09, H.iK
FEIEZR. PURAIZRFE, f550{E M 4.68. 2.20. 2.05, IERS. PHALFIIEPE &, ¥R AMIEECH 1.58. 1.11
1 0.83, ¥ EEREIE, B FEmPEILAARI T My R, ¥R ARECN 39.86. il 32.06, Hik
SRR IER IERAITUR, FREUEISTE 14 DL, EJLRUEP /D, SREUE N, IEAL T R 4E /N s I
PR fa e -8.89; I 2 FH MR /E IEJLANEVE 77 ) By RAREUE A, I 2 Rt s eh it ek
Ji b, B RAREUA B RARAE, WEAERIL. EAMAR T EEHBL T YRS, SRR
b, FERAKVEZE, BIEICTFEMIREEJrm b, = I B R se 5 .

1990 #:~2000 4, % 2 A F LR By g, ¥R 89.43, H R IEARMPIRE, 1EF. IE
B AREE PUALAARIGER D, YRR EECNIS), WTE 0 At IR FEmvEdt. B AT R T R,
P ALFEE U BN 84.41, 30.52 Fl 30.52, FLUCGRIEVE. ZRFE, ¥EIEECN 19.19 F1 1261, ARib. IE
JEFIE R, HAIERG G MES, HA/NEERE, ¥ RiEECy-74.77; 1EARR BN, &
AT ) B RGN Z A T IA R 159.18, JRhY Ik Z SR Tk £ Ft iy 9k = 5k, fEIE
T By BRBUE AR, W2 Y RS IEA T L, Y AR EUA R R AR, B R
rEd I, YRR SO 012, WEEIEIL. IEM. PR, 1P, PEALT A Y R
K7z, BIEARZIER. WML, ZHEEY RRBEHLE.

2000 4:~2010 4, 3§ £ FHb 3= 2 m) 16 AR ACFIIE AR D7 9 e, J5 Rrde 4oy )4 26.81.21.86 F 20.09,
HYGEVGILFIERS, ¥ RBERCN Y, 1Em . R ANETG 77, HEYE 0 LA ks i@ 32 B AR
B4, PAbAEAL Ay e, HRERIEN. KIEMIER, fREEE 4 4, mmd, £0UT,
R/ TEARI T BE PN, 38 2 F MR M E 2 AN 23 (B0 07 7 b R ZE DAY e o 3=, YRty e (1) 22 {5 33.86,
MW Z A 2471, WBHAEARR AL By 2R, ERIETT M E, W2 Ay s, S
VRS, AERKIEZE, BIEIFGEIRE £ m b, — &Y R .
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Figure 5. Distribution comparison of extended azimuth radar. ((al) Urban and rural land use; (a2) Wetland)

B 5 EAMEESHNE. ((al) W2 Bit; (a2) jEith)

2010 4F~2018 &, ¥ Z MM EZ M AL, EIL7 Y&, ¥R 454 30.85 F120.77, HIKEIE
B, U REAIER, §RB YA, FIbFIEF &>, HEE 0 LLE HECN T, 8B IEAR,
KAk, VUREAE R R, SUHEIERTE, ¥REAIESCN 114.63, HIKZIER MR, 1EJLAIPE
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Jbte b, FaEUE 5> 51 N —67.67 Fi—46.35; TE A 8] B P4, Wb TE AN [R) 77 ) b4 J A /N F) 22 (i vT 1A #1) 182.30,
R 5K 1 2 F R T IR 2 Ay sk = ek, fEEICRIPEAR T ) By R IR EUE U R, W2 Y
JEFMIIEIL 7 A L, IR R IR BOL B B AR —67.67, @Y BRI IELR T, Y2
JRIGHIBAR, N 6.40, PIETEIEAR. PR AIEPG 7 e REGHEL T 9 RSO, (Rt RE VR, It
HAEIERT W, FAERKEZ, BIEIIFHGEIIREE 7w b, 3 B By R .

UL RS RE, 32 e IEdL. RALT My BES —BEES), LR EREKR, Keddim
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Figure 6. Key transfer direction chart
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