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Abstract: Wetlands have important functions and values in flood control and disaster mitigation, water resource regulation
mitigation of environmental pollution, protection of biodiversity, and maintenance of regional ecological environment. As one
of the wetland systems in the northern plain of China, the Baiyangdian basin wetlands play a key role in safeguarding the
water resources security and good ecological environment in Xiong'an New Area. It is of great significance to understand the
current status of wetland ecosystem in the Baiyangdian basin for the construction of new area and future scientific planning.
Based on the 10-meter resolution Sentinel- 2B image provided by the European Space Agency in September 2017 as main
data source, and combined with Google earth high-resolution satellite image ( resolution 0.23m) , this paper has drawn the

latest wetland ecosystem network distribution map of Baiyangdian basin using manual visual interpretation and automatic
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machine classification. On this basis, the connectivity of Baiyangdian basin wetland (including hydrological connectivity
and landscape connectivity ) was analyzed with GIS ( Geographic Information System). The results show that: (1) In 2017,
the wetland area of Baiyangdian basin was 4596.6km’ , including marshes , floodplains, irrigation canals, lakes, and rivers.
Those wetlands mainly distributed in flat areas with a slope of 0° to 2° and an altitude of 100m or less. The area of non-
wetland in the basin accounted for about 86% , mainly cultivated land and forestland. (2) In 2017, the length of the river
courses in the Baiyangdian basin was 2440 km, with an area of 514 km®, including 177 km’ in the mountainous area and
337 km’ in the plain area. The river course was obviously occupied, in which the proportion of the cultivated land reached
27% , and the proportion of construction land was about 8%. The proportion of cultivated land within the range of 1km, 2km
and 3km on both sides of the river took up 61.77% , 62.53% and 62.63% , respectively. With the increase of distance, the
area of wetland decreases and the area of non-wetland increases. (3) As a result of the direct and indirect effects of human
activities, the hydrological connectivity of river courses has decreased by one third compared with the level of connectivity
when the river courses were undisturbed. (4) From the perspective of the wetland landscape connectivity indicated by
SPLIT and DIVISION, the natural wetland in the basin had the worst landscape connectivity, followed by constructed
wetlands at the landscape level. At the type level, the marsh type had the worst connectivity, and the connectivity of rivers,
irrigation canals and floodplains wetlands was better, and the lake had the best landscape connectivity. In order to guarantee
the water security of Baiyangdian basin, restoring and enhancing the connectivity of the wetland network in the basin as a
whole will effectively improve the ability of water resources safety and ecological environment protection capacity in the

Xiong'an New Area.

Key Words: Baiyangdian basin; wetland remote sensing;wetland connectivity; Sentinel-2B; river course occupation
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Fig.1 Drainage of Baiyangdian basin
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Table 1 Basic parameters of Sentinel-2 image data
WP s s R . A3 BEIR WL
Band number Spatial resolution Central wavelength Bandwidth Reiererjge r_e]s olutl?ln/ Signal-to-noise ratio
(Wm™ st wm™)
1 60 443 20 129 129
2 10 490 65 128 154
3 10 560 35 128 163
4 10 665 30 108 142
5 20 705 15 74.5 117
6 20 740 15 68 89
7 20 783 20 67 105
8 10 842 115 103 172
8h 20 865 20 52.5 72
9 60 945 20 9 114
10 60 1375 30 6 114
11 20 1610 90 4 100
12 20 2190 180 1.5 100

Fel GOl AN IR T 1999 AF A 14 v [l 388 4t 53 SR YRR 2 1 8 M DAy 0 9675 96 2 0 M 9 PR3 T TE
Mt TR N TR RS MR R RN L A 4 SR B0 DL B AR O B R AR SOR R
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Fig.2 An example of the Google image embankment
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Table 2 Land use/cover type in Baiyangdian basin
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Table 3 Landscape connection index
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Fig.3 Distribution map of slope ( I ) and land use/cover ( II ) maps in 2017
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Table 4 Statistics of area and ratio of land-use type in the river course and its 1km, 2km and 3km buffer zones

HU I P it Ak S

TR/ L A1 . . e I FERE] B iz X Bt
. Construction Cultivated Forest Trrigation X .
Area/Ratio River Lake Marsh Floodplain Sum
land land land canal
bOpi:] 45.05 140.62 28.80 31.97 24.88 73.75 79.11 90.19 514.37
River course 8.76% 27.34% 5.60% 6.21% 4.84% 14.34% 15.38% 17.53% 100%
bk 2417.20 12988.08 13066.64 341.41 86.73 101.43 2780.92 1286.10 33068.51
Basin 7.31% 39.28% 39.51% 1.03% 0.26% 0.31% 8.41% 3.89% 100%
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Fig.4 Map of 3km buffer zone of river course of Baiyangdian basin
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AR GEHHE BRI 80% HYMWITA KR AUK FE43 A AE 100m 2 300m 7 BE [ PR 20 A Fe A 5], F87E 20m &
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Om % 100m Y X IR
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Table 5 Slope distribution of different land use/cover types in Baiyangdian basin

ii%ﬁ@i ffi%gﬁf(g) 0—2 2—3.5 3.5—5.5 5.5—10 10—30 30—45 45—89 E‘u:
B Cultivated land 49.92 20.56 10.31 7.74 10.06 1.31 0.10 100
Mt Forest land 5.82 3.78 4.66 12.15 59.95 12.84 0.79 100
1% FHHl Construction land 59.36 25.12 8.64 3.68 3.05 0.15 0.01 100
T3 River 56.43 23.65 9.24 5.51 4.73 0.39 0.06 100
I Trrigation canal 56.35 22.03 7.58 4.71 8.02 1.19 0.11 100
JA % Marsh 32.50 15.94 9.58 13.11 25.68 2.96 0.22 100
HZ X Floodplain 53.86 22.20 9.37 6.94 7.18 0.43 0.02 100
1A Lake 30.29 21.21 15.66 13.83 13.48 4.60 0.93 100
*6 AFEREAEALHFR/ BEREUSEDIN/ %
Table 6 Elevation distribution of different land use/cover types in Baiyangdian basin
ifﬁt@i %fi%gijij ;; <0 0—20 20—100 100—300  300—500  500—1000 >1000 gu:
HFHb Cultivated land 2.36 21.76 44.55 18.52 5.43 3.74 3.63 100
HHh Forest land 0.94 1.34 3.13 5.53 10.72 35.29 43.06 100
YL Construction land 0.60 27.90 57.13 9.32 1.61 2.21 1.24 100
A River 9.57 32.39 38.55 12.36 2.32 3.83 0.97 100
Y Irrigation canal 4.49 37.39 37.37 10.79 4.63 4.48 0.84 100
A Marsh 1.91 13.32 28.14 21.10 11.90 14.08 9.56 100
HZ X Floodplain 0.75 19.16 55.94 10.96 4.57 4.52 4.10 100
WA Lake 2.32 4.68 4.55 78.49 1.97 3.59 4.39 100
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Table 7 Results of landscape indices
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Class level [ IA River course i, Basin A1 River course s Basin
8% Marsh 467.48 412.67 0.997861 0.997577
4 Trrigation canal 112.98 316.54 0.995174 0.996841
[ River 118.11 178.74 0.991533 0.994405
2 X Floodplain 37.49 192.70 0.733260 0.994811
WA Lake 3.96 5.70 0.747696 0.824519
S5 Landscape level SPLIT DIVISION

I3 River course 158.67 0.993697

A T30 (3i#8) Constructed wetland ( Basin) 316.54 0.996841
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