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Application of landscape ecological redline based on ecosystem services in

mainland China’s coastal reclamation area
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Abstract; Natural features and ecosystem conditions at coastal zones have been changing with sea reclamation activities,
intensive human exploitation, and utilization. The study area is located in a coastal reclamation area in mainland of China.
Vector data for the coastal reclamation area were obtained using a human-computer interactive visual interpretation method.
Based on the vector data, the impacts of coastal reclamation on changes in the landscape types and ecosystem services in the
coastal reclamation area were evaluated. Important eco-zone and eco-fragile areas were identified based on the results of
ecosystem service assessment. The main conclusions of this study were as follows: (1) The characteristics of the Landscape
Ecological Redline in the coastal reclamation area showed a generally dispersed and regionally centralized distribution. (2)
The Landscape Ecological Redline was distributed in the landscape of artificial wetland and remaining natural wetland. The
sea reclamation area is important for researching the integration of land and sea. These results provide data support and

methods for integrating the land and sea as a research case to improve management systems of the land and sea.
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Table 1 The statistical table of coastal zone data, 1990 and sea reclamation data, 2015

T NI, e TTPRIEIE L e e s ) . T
Avea/hm? WY TRA HiBK WA WAk I T WRY W KE WA
1990 VI HL 15246 22217 463 150 33220 119223 58306 52767 42282 4207 48215
PTG K 22735 32215 8832 3103 16235 64643 110031 71473 33831 53060 98951

2015 Hfib 891 947 0 0 0 7053 1886 90 22982 5409 18223
At 174 987 35 26 0 59 3 36 610 0 129

i 324 87 3 89 0 99 123 61 0 0 924
AR 10096 14135 3418 1598 47478 13833 38322 11296 7436 20936 18685

BRAF H AR 1249 1590 176 141 155 45333 5969 6513 16863 526 8748

ihH 536 213 10 113 119 152 914 27830 6372 0 15738

K= FEAE 19026 20901 1319 113 24599 96759 93747 38327 3063 6217 36038

B 4987 13265 3873 853 3810 15335 21051 12965 6251 12310 21366

35 Bl A 38k 918 2390 464 407 7899 5281 6417 27184 12772 11896 27772
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Fig.2 Technical route of landscape ecological redline drawn in coastal reclamation area

2 KEBEESREESRERS S ERBMAMNE/ (JC/hm?)
Table 2 Classification and per value of ecosystem service in sea reclamation area

R FHZE7 Land use type

e . o %
Ecosystem services classification B B Hih Wt Kk sl hm Fed
HEgs MRS Ty 17664 2053 9064 3080 7239 136246
Provisioning services JEAA 1665 1156 411 1544 3163 2259 13625
#HK 3042 1087 456 7292
BEPH R 7923 3407 9231 2448 1848
W R 55 AR 3125 5406 304 6882 570 1521
Regulating services A A 30 68
RE/RRE 144 1163 34948
) b 3R 3019 912 570 8 846667
7K 4b ¥R 23 23 122 13672
(Equitey 814 760 335 36263 26667
52 i) 167 68 266
AP 251 1285 236 350 2304
AR S5 B 624 7247 198 43647 6866
Cultural services HEMME 8 1270 1536 4836
SRS 176 5. b 4707 9231 1308 94685
Supporting services +HIY R 4045 106 15
EIGH 502 12874 4388
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Table 3  Changes of ecosystem service value ( ESV) in coastal region from 1990 to 2015

ESV/ D NI X b b St e N ; PN st
(10° yuan o) Vear WA JARA WA MEEE Wka A ITA LAY LEn ORE WA e
LA RSS 1990 1406 3564 138 025 1063 3870 3628 51.70 10.80  4.81  43.17 247.43
Provisioning services 2015 166.59 11227 815 085 2739 161.72 22650 128.82 13.84  6.61 216.48 1069.22
1990—2015 15252 7663 677  0.60 1676 123.03 19022 77.11  3.04 179 17331 821.79

PR S 1990 1896 4442 580 149 3147 29743 20770 100.71 221.10 2245 116.08 1067.62
Regulating services 2015 182 445 055 017 339 2755 926  3.60 3483 229 37.42 125.33
1990—2015  -17.14 =39.97 =525 -1.32 -28.08 -269.88 -198.44 =-97.11 -186.27 -20.17 -78.66 -942.30

AR S 1990 300 312 075 027 6.66 11.89 1238 877 426 471 1149 67.30
Cultural services 2015 452 631 151 071 2074 969 17.08 547 387 922 850 87.63
1990—2015 152 319 076 044 1408 -220 470 -330 -039 451 -2.99 20.33

KHAMSs 1990 523 489 149 046 1123 4055 3542 1993 2423 7.99 2539 176.81
Supporting services 2015 022 024 005 003 002 638 053 091 040 007 244 11.28
1990—2015  -5.02 -4.65 -144 -043 -1120 -3417 -3489 -19.03 -23.83 -7.91 -22.96 -165.53

B3t Total 1990 4126 88.06 9.42 248  59.98 38857 29179 181.11 260.39 39.96 196.13 1559.16
2015 173.14 12327 1026 176  51.53 20534 253.38 138.79 5295 18.18 264.84 1293.45

1990—2015  131.88 3521  0.83 -0.71  -8.45 -183.22 -38.40 -42.32 -207.44 -21.78  68.71 -265.71
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Fig.3 Hot-cold-spot analysis of ecosystem service value in 2015
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Fig.4 Hot-cold-spot analysis of ecosystem service value loss from 1990 to 2015
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Fig.5 Landscape Ecological Redline based on ecological fragile area and important ecological area
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Fig.6 Overlay analysis of Landscape Ecological Redline, ecological-living-industrial land and coastal nature reserve
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