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Abstract: In the process of urbanization, the change of urban ecological land use and the construction of a safety pattern
are of great significance for the urban ecosystem health, the quality of life of urban residents, and the sustainable
development of cities. Ecological land use change affects the ecological security pattern directly. The ecological land security
pattern has a guiding role for the planning of ecological land. Based on the GIS technology, the temporal and spatial changes
of ecological land in Haikou from 1991 to 2016 and the evolution of ecological land were studied. Selected height, slope and
water resource security as single factor of ecological safety impact, give them graded amounts to build a comprehensive
ecological land distribution pattern. Based on the minimum cumulative resistance ( MCR) model, the resistance threshold
was used as the hierarchical boundary, the ecological land area of different safety levels was divided, and then the
ecological corridors, radiators, and strategic points were established to build a security pattern of the ecological land. The
results showed that from 1991 to 2016, the three types of ecological land areas in Haikou City had the biggest changes, with
the forest land decreasing by 13.33%, the garden area increasing by 9.136% , and the pond water surface increasing by 3.

71%. The ecological land to the west of Nandu River mainly changed from forest land to garden land and construction land,
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and the rest of the area changed less. The high safety level area in 1991 was much larger than in 2016, but the low safety
area was lower than in 2016. The overall trend gradually deteriorated. Over two years, the western and southern areas of the
two " source" as the center, the high security area, the safety area, and the low security area formed a circular
arrangement, while the Nandu River was the "source" , with high, medium, and low areas localized along the river. In
2016, the corridors were arranged in three rings, distributed evenly throughout the city, but the relationship between the
sources was weakened. The radiation path was still irregularly distributed, while the number of strategic points decreased
significantly compared with those in 1991, indicating that the ecological impact and imbalance of each part become more
and more serious, the stability of ecological safety in the region has been destroyed. The area where ecological land use
change occurred is concentrated to the west and east of Haikou City, while the high safety area to the west of Haikou was
reduced and the overall safety level deteriorated rapidly. The high safety level area to the east slightly improved. Therefore,
it is necessary to formulate and implement a reasonable ecological protection policy and land use pattern to optimize the
adjustment, with a view of building a coordinated environment for coordinated development of the ecological environment

within the region.
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Table 1  Affect the single factor index system

A ER SRR A Sensitivity values U
Impact factor 1 3 5 7 Weights
B Height/m 20 20—50 50—80 80 LA I+ 0.3
WEJE Slope 0—5° 5°—15° 15°—25° 25°L) | 0.3
JK %24 Water safety/m >500 200—500 100—200 <100 0.4
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Table 2 Resistance factor and resistance coefficient of species space motion

b 5 2 RHs 24 - b G 2 FH1 2%
Land cover type Coefficient of drag|| Land cover type Coefficient of drag
s Woodland 1 W MER K% River, Tidal flat, Reservoir 5
YUY Pond ditch 10 L Grassland 30

AL Arable land 50 [l Garden 100

b IR AR Yl R LAt 15 T 400 Bl b 3 500
Village construction land and other construction land Urban Construction land, road
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Table 3 Ecological land use in Haikou from 1991 to 2016

HEAS 2 1991 4RI/ km? Ho B/ % 2016 4F- i B/ km? Lt/ %
Ecological land type 1991 area Proportion 2016 area Proportion
MHL Woodland 503.23 22.064 199.38 8.74
FEl L Garden 929.53 40.754 1136.97 49.89
BF L Grassland 2.97 0.131 0.85 0.04
L YEK T Pond water surface 14.46 0.634 99.16 4.35

St i3 [ B I kit
YLYEK I LTk

E1 (a)1991 FigOMHESAMS, (b) 2016 FFOTHHTESAMSH

Fig.1 (a)Distribution of ecological land use in Haikou in 1991, (b) Distribution of ecological land use in Haikou in 2016
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PHALERL A X A ST K AR I 22, 2 VEK 5756 . 2016 AFHAR b, 3223 A 7606 11 T 1 g 348, 3222

http ; //www.ecologica.cn



6 S % 38 &

UL ATk

il
1 [ 12 23 - 34
2 3 24 . 35
I3 4 25 . 36
4 15 26 . 37
I 5 1627 . 38
G 17 28 I 39
7 18 29 I 40
NS 1930 41
O Bm20° 31 42
I 1021 32 43
I 1122 33 . 44
I 45

0 10
e R

2 1991—2016 i O L F AL KA E
Fig.2 Land use change in Haikou from 1991 to 2016
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Table 4 Land use transfer matrix in Haikou from 1991 to 2016
N .
AR buyEIK S

HEHL/ km? 1/ km? Ifi/km? MiH/km® R b/ km? 1/ Fh/km®*  E3T/km?
m

Arable land  Construction ~ Pond water Woodland Grassland Garden Total
Unused land

A Land type

land surface
b Arable land 147.62 86.08 32.35 38.51 0.21 25.78 2.78 608.16
UM Construction land 3.57 43.40 1.42 1.79 0.00 1.74 5.30 57.23
L HEK T Pond water surface 1.58 2.19 5.84 1.11 0.00 3.07 0.66 14.46
s Woodland 33.88 65.07 6.20 91.77 0.00 10.66 295.66 503.24
HEH Grassland 0.66 1.31 0.05 0.40 0.00 0.09 0.46 2.98
KA H Unused land 11.92 27.11 6.88 8.30 0.17 89.48 21.35 165.22
FE 1 Garden 170.33 99.23 46.42 57.49 0.47 19.64 535.94 929.53
&3t Total 369.57 324.41 99.16 199.38 0.85 150.47 1136.98 2280.83
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MR A ST R T DR BRI AR A5 T b 10 22 4 1 S T P st b S (R A 1 DG B0 AR A 25 T B R
LA A M f e , A SEBRALRI B T8 5 WO B e i I S e P TR R A A A Y R AR R B, T I
S PURZL AR 25 A D PR b (151 4)
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Fig.3 Survey of comprehensive ecological land use in Haikou in Fig.4 ‘“source”
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Table 5 The four categories of importance of eco-land use
L AHE — A e
Importance level Unimportant Generally important Moderate important Very important
TSI Area statistics/km? 752.5 782 433.5 320.7
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JEAEAS YR AR WX 2 K P 2 4 KT 9 A 25 b T AR 2 0 o 11 T TR R 76.29% , e A IX
O3 A BRERRAR  BEAR A T e P VT AR X 5 e 4 DX MU A X 2 XA S 58 XA O R X A o X, 2
Oy AAE AR LR LX< R M R | g P A e BT 5 At DXy e AR o 9 R AR 10.29%
FE AL FIRIEF P, DL b 3

1991 45 JARTE 43 A7 B 45, < VR [B) ST P R B vy, e o 2 B A v e v i X, B A S ST B A D) Ak,
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Fig.5 (a) The coefficient of resistance of land use type in Haikou in 1991, (b) The coefficient of resistance of land use type in Haikou

in 2016
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6 (a) 1991 EFEOTAESAMRZLEFEE, (b) 2016 FEOTESAMREZEEBE
Fig.6 (a) The ecological map of ecological land in Haikou in 1991, (b) The ecological map of ecological land in Haikou in 2016
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Table 6 Statistics of ecological security patterns in 1991 and 2016

20 km

ER 2K g 4K I 2K HoAth X 5
Grade High safety level Medium security level Low safety level Other area
1425 2
1991 ﬁfﬁi,\é’.j’ﬁﬁ“/km 1059.53 681.40 309.53 234.18
1991 area statistics
14953 2
2016 4 FATF/kan 1266.79 507.44 284.06 225.47

2016 area statistics

(2) e AR R 0 A BR 18 v A di /N SRBRBH g AL ) 2 25 I b 2 A A Jm I, ey T O0F 5 DX 52
P, AR BB EAE R 1 B 4% 7 TR A7 AR SR FRAE , 75 1R A DR 3 B B [ Ik, o ] 25 i AN ah 2 2 55K F (36
S QR Ak e Wi A 25 2 e NSO T I A T Z2 I 2R G i 2 A SR I i 7 5835

(3) TEAE A M2 A% SR R I, X LR ) DA 10 4 5 2% M ) PR 7 S it — A i

5 #ig

AR TR A A /s SRR AR T 12, 56T B PN 5 B ) 2R ORI 0T AR 25 A Jm e A itEA T ko
XM SRR 7 R SO R S 2 AR, 15 B 5 B AR S A SR A 1 A LU 458

(1) AN 1991 4F-2 2016 4F[0], 4 A= 25 F st b ARt v AR K, el st 6 o ) T AR K, B0 308 /i T 7 = 3
AL T AR A LA I S, P e S Dk > (Lo W P 3t 2 B B o L 24 AN s

(2) Pt ] M o) AR A0 B2 B e A, A0 M RIS 3R /K T b T RS0 D, e 8 i H B 2 TR T b s A 26
T AR TR FRER AN 22 | EL AR A DX T 7 H e B A 728 A H ot 10 T G 0, 2 B PR 2 oy 1 P
Fe s 3 4 DRl TR AL ], S 38 R 28 B 280 DR T AR S0 s 1 el s ] A A A b A e 9 - i B e v, B i
1, AR T g bR AR bl

http ; //www.ecologica.cn



10 A E = 38 G
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