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Changing patterns of settlement landscape in the Eastern Plain of Henan Province
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Abstract: Rapid urbanization in China has elicited a change in the pattern of settlement landscape, particularly for the
plain area with its long history‘of human settlement. However, relevant research is lacking. By employing the spatial analysis
method of GIS and remote ‘sensing image processing technology of ENVI, we analyzed the characteristics of changes of
Kaifeng, Shangqiu, and Zhoukou in the Eastern Plain of Henan Province with respect to settlement size and spatial
distribution on a meso-scale from 1972 to 2015. The results indicated that, first, the number of settlement patches
decreased, whereas their sizes gradually expanded, and the built-up areas of the respective cities expanded noticeably.
Furthermore, the village patches surrounding the urban areas experienced a greater expansion than other village patches.
Second, the spatial distribution of settlement patches in the study area exhibited a clustered distribution; however, the
degree of agglomeration declined in 2015. The kernel density distribution of settlement patches was stable, although multi-
core diffusion existed in some regions, and the density distribution was different among cities. Third, the patch shape index
(PSI) revealed that the narrow or tortuous patches were spatially scattered, and the shape of settlements was relatively
regular in 2015. Finally, as distance from rivers and roads increased, the total size and number of settlement patches

decreased ; however, the effect of roads on settlement distribution was only detected in certain regions. The settlement
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patches located within the 6 km buffer zone of the respective central cities were affected by development of the urban areas.
The results presented here could assist in the optimal layout of settlement landscape and the intensive development of

settlement land-use in the Eastern Plain of Henan Province.

Key Words: settlement patches; landscape pattern; spatial distribution; the Eastern Plain of Henan Province
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Table 1 Settlement size summary statistics in 1972 and 2015
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Table 2 Average nearest neighbor(ANN) indices of settlement patches in different areas
A Year F845 Index W% X4 Study, area ) W s
1972 4% ANN 0.8195 0.8083 0.8594 0.7934
Z—score =66.0748 -24.8350 -33.5119 -50.7758
P—value 0.0000 0.0000 0.0000 0.0000
2015 4F ANN 0.9488 0.9147 0.9656 0.9567
Z—Score -16.0871 -9.5660 -7.2606 -8.8223
P—value 0.0000 0.0000 0.0000 0.0000
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Table 3 Change of settlement landscape index in the different buffer zones of rivers in 1972 and 2015

B 0—1km 1—2km 2—3km 3—4km 4—5km

FEH5 Index
1972 2015 1972 2015 1972 2015 1972 2015 1972 2015

B
RS 5210 3772 4982 3567 4605 3277 3986 2915 3516 2609
Number/>

B BB A

5ﬂf7ﬁ.$ﬁﬂfk§ﬁgﬂﬁmi 14.23 14.10 13.60 13.34 12.57 12.25 10.88 10.90 9.60 9.75
Proportion/ %

gy H
Rik Bk N 178.36 568.90 159.07 619.51 142.75 555.22 121.51 451.62 140.22 445.52
Total area/km

3 e

ﬁﬁﬁﬁﬁ‘éﬁﬁi\ﬂﬁ HE 15.02 13.53 13.40 14.73 12.02 13.20 10.23 10.74 11.81 10.59
Proportion/ %
RIE -

A o/ m? 0.0342 0.1508 0.0319 0.1737 0.0310  0.1694 0.0305 0.1549
verage area/m

0.0399 0.1708

£4 REZELENRREESVIEHTL

Table 4 Change of settlement landscape index in the different buffer zones of traffic lines in 1972 and 2015

N 0—500m 500—1000m 1000—1500m 1500—2000m 2000—2500m
FEH% Index
1972 2015 1972 2015 1972 2015 1972 2015 1972 2015
e 2746 3705 2543 3711 2436 3564 2275 3462 2278 3364
Number/ 1>
E 3 i L
ljjﬁﬁ‘ﬁ%%%ﬁfkﬁlgﬂﬁ HE 7.50 13.85 6.94 13.87 6.65 13.33 6.21 12.94 6.22 12.58
Proportion/ %
/3 ﬁ\ /El
i ek ) 126.87 650.94 87.95 618.55 89.83 855.65 78.81 546.14 102.05 555.00
Total area/km
3 nFale
Hjﬁ)fﬁ%@%ﬁi\ﬂﬁ M 10.69 15.48 7.41 14.71 7.57 20.35 6.64 12.99 8.60 13.20
Proportion/ %
R LR

0.0462  0.5018  0.0346  0.4736  0.0369  0.6311 0.0346  0.4831

Average area/m’>

0.0448 0.4922

353 oA RE
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Table 5 Change of settlement landscape index in the different buffer zones of the central cities in 1972 and 2015

B 0—3km 3—6km 9—9km 9—12km 12—15km

847 Index
1972 2015 1972 2015 1972 2015 1972 2015 1972 2015
RiEIH R 340 464 483 579 707 683 861 724 927 918
Number/“}™
RIEBEH R

ﬁﬁﬁ%%i& BRI 0.93 1.73 1.32 2.16 1.93 2.55 2.35 2.71 2.53 3.43
Proportion/ %
RV T AR

= ) 53.88 265.00 18.07 99.21 25.55 82.18 26.36 102.88 27.28 104.92
Total area/km

3 AT

d‘?ﬁﬁﬁ%{%ﬁﬁ\mwi 4.54 6.30 1.52 2.36 2.15 1.95 2.22 2.45 2.30 2.49
Proportion/ %
BT
skt 1.58 0.57 0.37 0.17 0.36 0.12 0.31 0.14 0.29 0.11

Average area/m?

4 Z5ii

4.1 45

(1)1972—2015 4FFRAY- Dl X 2R R B He G i AR PS4 B e i AR A B i n , SR Vs S i A i /b X
3N B R BEHRAR BT [ AR T SRS | SRVE B e S T AR S X B v AR S R AR Ak H R R B 4L
Tt B R IRVE B (b A b DX IR P S TH R LU A B s, R 3 b DX R R SR B s A X B R W A
TZISHPBIF T X 2 Y BBk i AR B RUk | BR 76 BREBR 4™ ke i 3 52 90 HH 5l P S %) SR R A PR RRAE L 3 A T T
X MR & R sk s BE AR R

(2) WF5Y DX IR VK BE R AE 25 0] L S 3R ARG SR A0 A 855K (0 1972—2015 4F X BUR LR B A o T I, HL
T P SR T BEPRL Y 25 (A SRER AR FE AR TR BRI 1, SR IS A% % B2 25 (Rl 3 A J5 1T, 1972—2015 4R FF & i e JJ A
Wit 5% T DR AR A /D | SR VA% 3 B S e (EL 818 T RARR , ELAS ] b DX () A% % B (AP AE 22 55 PRI 4E 3 b
DX P A 28 B A A 4 Jm RBORRMLL (LR s s DX 2 IR 2 A A ., b 8 s o 2 DX A 28 B P A8 AL Tl B B

(3) Xt RIE 2SI 2543 A B 0BT % B0, 46K L, 1972 4F 11 2015 AF A6 B il 37 58 % 16 23 1) b 4310 Jey , {1
P JRERHL X AR X O T, 2 2015 IR AR BES A s /D B I B SR VR B AR Tk 2B A Y X 2R
TR T JE AR

(4) RIE 2= A AR A& NS 5 L BRI A AH B E R A 25 SR AE 28 (B) b B BB I e, B A B T 3 | 36 1
B A B, WIS X RV B T B B 1 2 s ek, L X SRV 0 A (U AE — i 31 L N A AR SRR ) 5 [
B, BB O 3R TG 1 £ R 3R VA2 RO IR X R TR S 5 M A5 T3 A e PR & Rl 2015 AF AN [R] 22 b XY
RVE BEHRUS R AR L A
42 Ve

SCH LR AR T M DX Ik 2 B T B T RS SR L X SR VR LA SR AR AR R I HEA T AT, IR TR KRk
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I X RV A [ SR AR AR TE . BRORF JR M DX SR VR A 40 ARAR I R R R v, SRV R ke SR v it il /b
A LG P B IR S E S T DR A JRR 1, 3 SR e 5 Dol 11 = i DR i 5 DX el 2 2 T 8 e
JE , RITT BOF ST 788 3 Ak FE RO R A PP oI X B I S | 22 35 R SR O SR AR FH R vl e 3l JA i & RS
5 T B I A AT i B o e FRIR DL 22 WO e HE N R SR A5 R (R (T BRI S R PR R B, ()R, B
IR AL A, DX P R BEHE AR B 7 e eI sl 477 ) AL , BEHOIE AR S L

RS R WA A —E B b R XA 2 (2200 SO R AR EL , HZ B 2 M N R 9253 52
Wi, Jerp K ZR SR G R T SO TR A IR 0 2772 I 8 R 2 SO A S AR DA 1 e AN T
RE LA S PR3 25, HE TS A 7 1 o6 A 25 B A 8 100 i DX 8 05 A SR T SR 5k B A58 (4R b 22 1Y
ZEPTELN BN A DCBUR (1 S T DX SR V& LR 1 & AL R R SR AR BORE e i) 1O TR R IX AR
A" i 77 X R AP 5K, JEIHIRAE B SR T BT IR S A Bkt , %A FIR A4 B 1l 9% el — 7 1Y)
SR, LA S RE DR 25 DR " BRGS0 AL 2GR Lt DR SR VE LS S 2 R A OCR . AR
ek St Re v, W45 5 B X R IR, DRI ., 45 BRI SR v st s 60 A Jeg o [R] s e v, — i, ol T
RS XIS RIS, ARV RE B T ARSI R4 T 23 B, ME LA A58 e N 1015 SR 9 EDC T AR 2 ) ) A OG5 55—
T, B BT BB B I8 2P HETE R 2 — Al TS B A8 28 S, DXALAL S AR 4 1) SR % T A 2 I 5
KSR s e Je 2 WO RIS MR ST AN £ G5 KT 7 1, Tk R 2R Vi 401 5 i K93 A vl Ay i i S B g X
IR EEG A2 A FAG L — DTSR B o n] A fe ik & ARV AR M A TR IR I —E 2%, i AL A i
AR, SR P EHRMURE i IR 9 ki B2 S5 AR A 2 A I 228 S, A 6 AR HE R 0 A A TR B B SR s il 2
% Jod BT ARt SR ST T Y A
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