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Fig. 1 The study area
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1
Table 1 List of remote sensing images
1 Landsat 3 MSS  132-46 19784248 13 Landsat 7 ETM + 123 -46 2000-0647
2 Landsat 3 MSS  132-47 19800342 14 Landsat 7 ETM + 123 -47 2000-11-08
3 Landsat 3 MSS  133-46 197808 - 15 15 Landsat 7 ETM + 124 -46 2000-07-26
4 Landsat 3 MSS  133-47 1980-01-01 16 Landsat 7 ETM + 124 -47 2001-04-068
5 Landsat 3 MSS  134-46 1979-01-25 17 Landsat 7 ETM + 125-46 2000-03-27
6 Landsat 3 MSS  134-47 19800344 18 Landsat 7 ETM + 125-47 2000-05-30
7 Landsat 5 ™ 123 - 46 1988-06-08 19 Landsat 7 ETM + 123 -46 20100440
8 Landsat 4 ™  123-47 1992-68-30 20 Landsat 7 ETM + 123 -47 2010-09-01
9 Landsat 5 T™  124-46 19914030 21 Landsat 7 ETM + 124 -46 2010-02-28
10 Landsat 5 ™  124-47 19914030 22 Landsat 7 ETM + 124 -47 2010-04-01
11 Landsat 5 ™ 125 -46 19904205 23 Landsat 7 ETM + 125-46 20100814
12 Landsat 5 ™  125-47 1989-0247 24 Landsat 7 ETM + 125-47 20100945
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Table 2  Classification of coastlines
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ArcGIS Landsat T™4 .
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Fig. 2 Diagram of digital shoreline analysis system
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Table 3 Structure of baseline method for analysis of spatial and temporal changes of coastlines
Transectld Baselineld Shorelineld Distance IntersectX IntersectY
3 1 01/01/1980 249.791 220 89 952.369 560 2 408 366. 479 255
3 1 01/01/1990 119. 707 689 89 912.201 058 2 408 242.752 877
3 1 01/01/2000 158. 441 356 89 924.161 630 2 408 279.593 638
3 1 01/01/2010 100. 130 301 89 906. 155 755 2 408 224. 132 232
: Shorelineld ( ) ; Distance
; IntersectX . IntersectY o
3
3.1
1980.1990.2000.2010 3 o
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Fig. 3 Coastline distribution in Hainan Island
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Table 4  Length and proportion statistics of coastline of Hainan Island in each period

/km /%

1980 1990 2000 2010 1980 1990 2000 2010
40.6 61.9 85.8 174.4 2.5 3.8 5.2 10. 4
2.9 3.5 7.8 11.5 0.2 0.2 0.5 0.7
0.0 15.6 8.9 5.9 0.0 0.9 0.5 0.4
126.5 159.3 242. 4 282.7 7.8 9.7 14.7 16.9
170.0 240.3 344.9 474.5 10.5 14.6 20.8 28.3
11.5 10.9 9.6 9.5 0.7 0.7 0.6 0.6
167.2 164.9 159.8 156.0 10.3 10.0 9.7 9.3
1202.3 1154.6 1072.3 968. 5 74.3 70.3 64.8 57.9
67.6 71.9 67.7 65.5 4.2 4.4 4.1 3.9
1448.6 1402.3 1309.4 1199.5 89.5 85.4 79.2 71.7
1618.6 1642.6 1654.3 1674.0 100. 0 100. 0 100. 0 100. 0
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Fig. 4 Coastline erosion distribution in Hainan Island



19°48'N

19°46'

120 28
4 .
3.4
3.4.1
30 a 5( a)
110°21"E.20°4"N
; 110°15°E.20°2°N 1990
20 90 o
Ilﬁallb‘ ) llﬂilg' ) ||ﬁ‘°20‘ ) Hnl“lz' ) ||(]"‘2-1‘F ‘|]0i47'llmj4‘)'.|m:5]‘I |[(].653" llf).'f:ﬁ"f: |0‘}‘°|6' I(J‘)I:]T lﬂ‘:::]ﬁ’ ]O(Jﬂ‘lf)'F,
z| s AT Ftk
g — 19804 & | — 19804 Z — 19804
~ 30004k 2] Zoo0ig S 2| Zao00k
o] —20104 I 38—l v | —o0m04 4 21 —2010%
=1 ERLL
M
||0:|6‘ ' 1|O"13' ' ]|O"20' HGLZZJ |[0“‘24'E '[10:47"“0;49' ]|O‘5\."||D°53"|[0’55'E |09:'|ﬁ" |09;|7J 109718 ]09"|9‘E
(a) MR BE (b) X BB (c) MM Bt
5
Fig. 5 Erosion distribution of partial typical coastline
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Table 5 Length and proportion statistics of coastline of Haikou in each period
/km /km
1980 1990 2000 2010 1980—1990 1990—2000 2000—2010
2.2 14.5 21.1 46.7 12.3 6.6 25.6
2.4 3.0 4.2 7.4 0.6 1.2 3.2
0.0 15.6 8.4 5.9 15.6 -7.2 -2.5
14.6 18.8 9.4 15.6 4.2 -9.4 6.2
19.2 51.9 43.1 75.6 32.7 -8.8 32.5
1.3 1.3 2.4 2.3 0.0 1.1 -0.1
0.0 0.0 0.0 0.0 0.0 0.0 0.0
76.3 51.5 61.4 34.0 -24.8 9.9 -27.4
44.3 44.3 44.3 44.3 0.0 0.0 0.0
121.9 97. 1 108. 1 80.6 -24.8 11.0 -27.5
141.1 149.0 151.2 156.2 7.9 2.2 5.0

6
Table 6  Length and proportion statistics of coastline of Wenchang in each period
/km /km
1980 1990 2000 2010 1980—1990 1990—2000 2000—2010
2.2 2.2 3.5 8.5 0.0 1.3 5.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
25.0 30.0 44.5 42.6 5.0 14.5 -1.9
27.2 32.2 48.0 51.1 5.0 15.8 3.1
1.4 0.9 0.8 0.8 -0.5 -0.1 0.0
27.1 27.6 27.6 27.6 0.5 0.0 0.0
185.1 183.6 175.3 173.1 -1.5 -8.3 -2.2
23.3 26.3 23.4 21.2 3.0 -2.9 -2.2
236.9 238.4 227.1 222.7 1.5 -11.3 -4.4
264. 1 270. 6 275.1 273.8 6.5 4.5 -1.3
1980.1990.2000.2010 264.1.270.6.275.1.273. 8 km
6.5.4.5 km 1.3 km
. ( e )
10 a 5.0 km 1980 o

3.4.3
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Table 7 Length and proportion statistics of coastline of Danzhou in each period
/km /km
1980 1990 2000 2010 1980—1990 1990—2000 2000—2010
4.9 8.6 19.9 42.7 3.7 11.3 22.8
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
13.7 17.3 38.3 32.7 3.6 21.0 -5.6
18.6 25.9 58.2 75.4 7.3 32.3 17.2
1.9 2.2 1.4 1.5 0.3 -0.8 0.1
0.0 0.0 0.0 0.0 0.0 0.0 0.0
224.7 220.4 181.2 164.9 -4.3 -39.2 -16.3
0.0 1.3 0.0 0.0 1.3 -1.3 0.0
226.6 223.9 182.6 166. 4 -2.7 -41.3 -16.2
245.2 249.8 240. 8 241.8 4.6 -9.0 1.0
1980.1990.2000.2010 245.2.249. 8.240. 8.241. 8 km
~ ~ 4.6\_9.0\1.0 km
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Fig. 6  Erosion distribution of typical coastline in Sanya
’ 1980 | 19904 ¢ ] 20004 20104
J J
( . J = il
) v 3 | | j |
89 : <j|— —— ‘ ) f? '. / \A‘-/)
\ § / — FRAH I b
i A - e
) ts|
— WP
7
Fig. 7 Coastline distribution in mouth of Ningyuan River
8
Table 8 Length and proportion statistics of coastline of Sanya in each period
/km /km
1980 1990 2000 2010 1980—1990 1990—2000 2000—2010
16.9 17.9 20.0 21.4 16.0 2.1 1.4
0.5 0.5 0.5 4.1 0.0 0.0 3.6
0.0 0.0 0.5 0.0 0.0 0.5 -0.5
11.6 13.4 13.7 21.6 1.8 0.3 7.9
29.0 31.8 34.7 47.1 2.8 2.9 12.4
1.1 1.1 1.1 1.0 0.0 0.0 -0.1
73.1 74.2 74. 1 71.5 1.1 -0.1 -2.6
108.5 106. 3 103.2 99.6 -2.2 -3.1 -3.6
0.0 0.0 0.0 0.0 0.0 0.0 0.0
182.7 181.6 178.4 172. 1 -1.1 -3.2 -6.3
211.7 213. 4 213.1 219.2 1.7 -0.3 6.1
1980.1990.2000.2010 211.7.213.4.213.1.219.2 km
6.1 kmo
20 90 N
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Spatial and Temporal Changes of Hainan Coastline
in the Past 30 Years Based on RS

YAO Xiao4ing' > GAO Yi’* DU Yun-yan' JI Min’
(1. Institute of Geographic Sciences and Natural Resources Research CAS Beijing 100101 China; 2. Shandong
Universityof Science and Technology Geomatics College Qingdao 266510 China; 3. National Marine
Environmental Forecasting Center Key Laboratory of Research on Marine Hazards Forecasting

Beijing 100081 China; 4. School of Physics Peking University Beijing 100871 China)

Abstract: Understanding of changes of coastline has significance in developing and protecting
coastal resources. In this paper based on the technology of GIS and RS coastlines in the year of
1980 1990 2000 and 2010 of Hainan Island were interpreted from remote sensing images using
baseline method. The analysis of spatial and temporal changes of coastlines and the driving forces
shows that: Hainan Island coastline changes are mainly affected by human factors; the total length
of the coastline had increased by 55. 4 km in the past 30 years which is evidently in the changes
of artificial coastline; and the temporal and spatial variation that is mainly reflected in aquaculture
reclamation industrial land use town and port construction was significant especially in south—
ern region where is relatively flat. These results imply that the changes of Hainan Island might
lead to a set of environment problems such as coastline erosion and it is really particularly impor—
tant to develop coastlines and use the coastal resources reasonably.

Key words: photogrammetry and remote sensing; coastline changes; baseline method; Hainan

Island



