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Fig. 1 Changes of land desertification in Mulanwan in 1984-2016
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Fig. 2 Historical imagery and pictures of dry land in Mulanwan
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Fig. 3 Historical imagery and pictures of fishpond
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Fig. 4 Methodology framework of ecological restoration for land
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Table 1 Composition of land desertification according to land use transfer matrix

desertification in Mulanwan

A/ 1990-2000 4F 2000-20104F 2010-20174F Ty

B MRV/km  BTkR/%  WBVkm® BTERR%  WBVkm® TTRR%  SUR/% i
Hiith 2.8 36.8 1.8 21.5 1.1 41.0 33.1 1
BARF 1.9 25.2 4.8 57.3 0.1 4.0 28.8 2
it 22 28.0 1.3 15.1 1.1 4.3 28.7 3
KR 0.7 8.8 0.1 0.7 0.2 6.4 53 4
BRI} 0 0 0.1 1.1 0.2 5.5 22 5
B 0 0.5 0.4 4.2 0 0.9 1.9 6
b3 0 0 0 0 0 0 0 7
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Fig. 6 Classified land desertification
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Fig. 7 Desertification vulnerability map for Mulanwan
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Fig. 8 Classified ecosystem services map for Mulanwan
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Fig. 10 Patterns of vegetation restoration for land desertification
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Table 5 Selected salt-tolerant plants

T2 K S YUAPERE M Eh5s Bidrpk stibiad YRR
1£H1 & Vigna marina (Burm.) Merr. %N . ++ vV vV
1§ J1 5} Canavalia maritima (Aubl.) Thou. JBEAR ++ ++ vV V4
Jeih >4 Agave americana Linn. B ++ ++ vV vV
BBk Agave sisalana Perr. ex Engelm B ++ ++ \V V4
L ¥R Ipomoea pes-caprae (Linn.) Sweet B ++ ++ vV
%R Spinifex littoreus (Burm. f.) Merr. A ++ ++ vV
SCHE 2% Crinum asiaticum Linn. var. sinicum (Roxb.
ex Herb.) Baker ( A * o v v
M Crotalaria retusa Linn. TR + + V4
KA AE Catharanthus roseus (Linn.) G. Don HABEAR  + + vV
{2 Opuntia stricta (Haw.) Haw. var. dillenii
(Ker Gav&i.) L. D. Bens(on ) A o o v
iﬂ;n%}?ﬂ Vitex trifolia Linn. var. simplicifolia _— . . v v
Lk EM Euphorbia tirucalli Linn. HEARDNAR ++ ++ vV
FEYIRS Pandanus tectorius Sol. HEARB/NTIA ++ + vV vV
HIFF5A Caesalpinia bonduc (Linn.) Roxb. HEARB/NTEA  ++ + vV
£f1JK Calotropis gigantea (Linn.) Dryand ex Ait. . #ARDU/NFA  + ++ Vv
TEHEAS Carmona microphylla (Lam.) G. Don HEAR ++ \V4
.4 Macaranga tanarius (Linn.) Muell. Arg. HEAD N A + Vv vV
F9HF Brucea javanica (Linn.) Merr. HEAD N A + vV
B85 Streblus asper Lour. WEAR B NFRA + vV
B TE AR Pittosporum pentandrum (Blanco) Merr. o
var. formosanmflJ (Hay:ia) Z.Y. Zh:ng et T)urland RBU TR N v v
AWKHE Casuarina equisetifolia Forst. EiN ++ + vV vV vV
WBF Cocos nucifera Linn. PIN ++ + V vV
HilZ% Phoenix hanceana Naud. EiS ++ vV
JNEREFA Phoenix canariensis Chabaud AR ++ \V
ARIGAE Phoenix sylvestris Roxb. AR ++ \V
z l:‘ :;J 1 Thespesia populnea (Linn.) Solander ex ok - v v
SR EEAS Araucaria heterophylla (Salisb.) Franco BN + + vV
KM Celtis sinensis Pers. FiN + + vV vV
HilHi Erythrina variegata Linn. FiN + + vV V4
R 3 Calophyllum inophyllum Linn. TeAR + + vV vV
2 & Tamarindus indica Linn. Tk + + vV
Wi~ Terminalia catappa Linn. PN + + \V \V
T Hibiscus tiliaceus Linn., EiZS + vV vV
JK & JZ Pongamia pinnata (Linn.) Pierre EiN + vV vV
AERKTRE Washingtonia robusta EiN +
WM Melia azedarach Linn. BN + vV vV

T HURPOAERERIT RS TERE, HlZ, PERBMEE .
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Fig. 11 Key ecological restoration projects in Mulanwan
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Application of ecological restoration and planning based
on resilience thinking in coastal areas

LI Yang-fan'?, XIANG Zhi-yuan', YANG Yi', WANG Quan-li', LI Yi"’
(1. College of the Environment & Ecology, Xiamen University, Xiamen 361102, Fujian, China; 2. Coastal and

Ocean Management Institute, Xiamen University, Xiamen 361102, Fujian, China)

Abstract: Adaptive characteristics of a resilient system (plan- absorb- recover-adapt) provide
supports for ecological restoration and guidances for coastal spatial planning. In this research,
we took coastal area of Mulanwan in Hainan province as a case study to estimate
desertification mitigation and adaptation based on resilience theory. We developed a
methodology of land spatial planning according to the analysis of vulnerability and ecosystem
services in our study area. Our results show that: (1) Dry land and sand (21.8% of the total
area) were identified as high vulnerability area, forests, water and wetlands (67.5% of the total
area) were classified as areas with high ecosystem services; (2) Redeveloping restoration areas
were mainly identified in fishing ponds and dry lands (16.4% of the total area), artificial
restoration area was located on dry land and windward side (5.5% of the total area), and
conservative zone was mainly covered by sands (15.8% of the total area). System's responses to
human-related and environmental pressures can be characterized by overlapping the maps of
vulnerability and ecosystem services, which addresses the integrated management and resilient
restoration in coastal areas.

Keywords: coastal area; resilience; national territory spatial planning; ecological restoration;

ecosystem services; vulnerability



