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Research on the ecological network construction of Jizhou district in Tianjin
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Abstract: As urbanization level and population rise continuously, landslides, slides and other geological disasters strike
very frequently, and in Jizhou District of Tianjin, landscape isolation and fragmentation are getting increasingly serious,
biodiversity is on the decrease, and ecological values and service functions are being reduced. In this paper, Jizhou District
of Tianjin was taken as a study area. Ecological source regions were selected considering many factors such as natural
resources, climate regulation, water conservation, and biodiversity. Slope, relief, aspect, elevation, lithology type, road,
fault, and type of land use were taken as landslide susceptibility factors. In virtue of an information value model,
quantitative analysis was conducted on the relations between landslides and these susceptibility factors, based on which,
landslide susceptibility index was then calculated using map algebra which was used to modify the basic ecological resistance
plane was obtained through assignment of the type of land use. Then ecological corridors in the study area were extracted

using the minimal cumulative resistance model, after which, an ecological network was constructed for this district.
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According to the results, the spatial distribution of the landslides in the study area were controlled by slope, elevation,
relief and lithology type. The landslide susceptibility index obtained through calculation had relatively strong diagnosibility
based on the verification. 23 ecological corridors were extracted, 129km in total. Comparative analysis indicated that these
ecological corridors basically kept away from highly susceptibility areas of landslide disasters and they could connect
ecological source regions effectively. In terms of spatial distribution, ecological corridors in this area also showed significant
differences. They were mainly distributed in the northern mountainous area of Jizhou district, where the density of ecological
corridors was high, while ecological corridors in the central and southern areas were very sparse. The study results will
provide Jizhou District of Tianjin with a scientific basis for optimizing its ecological network and constructing an ecological

security pattern.

Key Words: ecological network; landslide susceptibility ; minimal cumulative resistance model; information value model
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Fig.1 Administrative district map of Jizhou district, tianjin
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Table 1 List of data required for the analysis of landslide susceptibility

LRl TRAE B ST IR (LBIR)
Basic data Derived data Data format Resolution ( scale)
SRTM HiJE £t W ki 30 m
Topographic data (SRTM) ] M A%
g A%

B R RE it
T™ JB B R B A A A% 30 m
Remote Sensing Data (TM) NDVI A&
S 2L M P W KA 1:40 J7
Quatermary geological map A PN
FERl M BEBE Basic Geographical Data IE % R 1:20 7

B DX RS T 0 i R N2 2 B

F2 EMNXBWEBEIE
Table 2 Catalog data of landslides in Jizhou district
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Fig.2 Environmental factors of the landslide in Jizhou district
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Table 3 Information value of the environmental factors of each pregnancy in Jizhou district

+ o ﬁ%i{ﬁ + I %Eﬁﬁ
Factor Classification Information Factor Classification Information
value value
P Aspect it -0.16 Yoz 0—5° -1.96
AL 0.21 5—10° 0.69
x 0.95 10—15° 1.42
N 0.01 15—20° 1.23
[i] -0.34 20—25° 1.08
ViEd -0.47 25—30° 2.13
[ii] -0.25 30—35° 1.83
[iiiE]4 -0.61
2 Elevation 0—100 m -0.97 HP AR BE 0-30 m -1.97
100—200 m 1.07 30—100 m 1.18
200—300 m 1.04 100—200 m 1.53
300—400 m 1.07
400—500 m 1.17
L 8 0—1 -0.81 kA % PPRURS L RD -2.27
Distance to fault 1—2 km 0.02 DY B HERRS T 0.34
2—3 km 0.61 4 PR+ 0
3—4 km 0.28 M BERUETRED BORS + 0
4—5 km -0.33 2 PR - 0
5—6 km -0.47 R TE B RS 1 0
6—7 km 0.45 WIVE BUAG + 0
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7—8 km 0.28 FIE LRy 1.04
8—9 km 1.44
9—10 km -0.29
T 0—1 km -0.09 - 2 T R -0.51
Distance to road 1—2 km -0.11 K3k 0
2—3 km 0.56 b 1.15
3—4 km -0.13 TR R -0.11
Bt 0.02
el 1 0.64
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Fig.4 Susceptibility index distribution of landslide in Jizhou district Fig.5 Susceptibility class distribution of landslide in Jizhou district
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Fig.7 Spatial distribution of the ecological source area in Jizhou district
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Table 4 Landscape resistance assignment table based on land use type

FF5 b R Y SO E R RS SR fE
Number Type of land use Ecological resistance value Number Type of land use Ecological resistance value
1 A 10 4 1 40
2 Bt 100 5 HBTH 800
3 L) 80 6 HAth 500

x5 FMNRAELFAXRBANEHBEREGRBER
Table 5 Average susceptibility table of landslide hazard in different land use types in Jizhou district

) A3 JE’@ o . . i3 @ i3

e A TR |y L T U i
Average of landslides Average of landslides

Number Type of land use . Number Type of land use -
susceptibility value susceptibility value

1 B 0.67 4 ki 0.24

2 L 0.38 5 BT 0.26

3 i it 0.31 6 oAt 0.65
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Fig.8 Basic resistance surface distribution of ecological landscape Fig. 9 Resistance surface distribution of ecological landscape
in Jizhou district considering landslide susceptibility in Jizhou district
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Fig.10 Ecological network distribution considering landslide susceptibility in Jizhou district
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Fig. 11 Percentage of ecological corridor ( based on basic Fig.12 Percentage of ecological corridor ( based on resistance
resistance surface ) in the region of different landslides surface modified by landslide susceptibility) in the region of
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Fig.13 Statistics of ecological corridor length in townships in Jizhou district
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B AR, SR DI R E R X
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(2) BT R v 7 ) DX 3 5 S0 8 301 TF A 28 SO BE AR BH Ty 1T, IR FH e /DN 2 FHABE 750 1 B A 2850 g o 3
123 5%, B EEN 129 km, 20X Hear b & B, 4 B0 A= 2SRRI BEAS B3l TT 1 9 B o T 10 v gl DI, EAS
A A AR A T A 5 A A R T A A N DX 2 ) o A A AE T W 3 1 25 5, RO A AR B M DX A L Ee L
DX, e 785 TR T 11 %8 T A v 5 7 ) DX g v S R e S DX A 8RR P 0 A1 A R

B X A B A AR N DA 2SR 2 $ ) DA X 32 b DX AR 28 R 4 DI AR R 6 5

(1) 2Pk A AU i O AP, il N DA S BREE B i B0, ARRET o R (B A AN 3 2 5 0
AR BRI T ALY T, S 05 AN AL R ST . R B A& D B XN [ R ) 48 AR R
X, AR el A5 DX I T A AR 0 S M E T RE A T % 1 i AR 28 B, 8 BEER N I AR 25 R0 2 B
UM A5 S R A S R G MR 55 TR .

(2) B IRRLAN S BT, M DX A A e BB X 32 N SRy 5 5 Ry iR B e b B IR /D HL B s AL R
B, R EOZH X A ISR TE AT o 7E S5 S A B 15 R LA 0 gy P DX 5 AR e S e DX £
BEH AR, I 2ok T AR AR A DR > Mk S 2R B TR Bl 6 S AR A R B RS
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