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The trends of coastal reclamation in China in the past three decades

WU Wenting, TIAN Bo*, ZHOU Yunxuan, SHU Minyan, QI Xianyun, XU Wei
State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200062, China

Abstract; Coastal reclamation plays an important role in the mitigation of land-use pressure in the coastal zone brought by
population growth and urbanization. Mainland China has been experiencing a massive transfer of tidal flats into land to
satisfy the land-use needs of the developing society, which has caused significant changes to the coastal environment since
the founding of the People’s Republic of China. Heavy construction, such as coastal reclamation, has always been
considered in the Five-Year Plan, which is an essential part of China’s planned economy. Hence, Landsat series imagery
was adopted to evaluate the temporal and spatial distributions of China’s coastal reclamation from 1985 to 2010.During this
period, 755,183 ha of coastal wetland was reclaimed for different uses, at an annual rate of 30,207 ha and the intensity of
coastal reclamation of 1.7 ha a™ km™'. A majority of reclamation, accounting for 85.7% of total reclamation area in China’s
coastal zone, was concentrated in the Bohai Bay Economic Circle and Yangtze River Delta Economic Circle. Additionally,
the intensity of coastal reclamation decreased initially, and then increased from 1985 to 2010. To understand the primary
factor that has the greatest impact on China’s coastal reclamation, the coastal zone was divided into four sections by
geographic and economic conditions in the coastal zone, including Bohai Bay Economic circle, Yangize River Delta
Economic Circle, Pearl River Delta Economic circle, and other coastal zones. The analysis of combined physical
geographical and economic pattern of China’s coastal zone showed that; (1) Physical geographical conditions affect the
spatial distribution and intensity of reclamation. Natural shorelines in China are separated into two sections by the Hangzhou
Bay in the Zhejiang Province. Because of the low cost of reclamation of mud flats, intensive reclamation was concentrated in

the northern section of the shoreline in China to satisfy the needs of agriculture and aquaculture, the both having low repay.
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Much higher percentage of coastal reclamation in the southern section of China’s shoreline was for industry and construction
of ports because of the widely distributed sandy shorelines that impose high cost of reclamation. (2) Social economic status
greatly affects the temporal distribution and use pattern of reclamation. China’s coastal zone experienced three stages of land
reclamation from 1985 to 2010, including the coastal aqua-cultural reclamation in the 1980s, a hibernated period in coastal
reclamation in the 1990s, and urbanized coastal reclamation after 2000, all of which were affected by the social and
economic needs at the time. Especially, social and economic status during the second and third stage in reclamation had
great impact on the onset of the third period. Cities such as Shanghai that have faster economic growth rate and higher
urbanization rate entered the third period earlier and vice versa. Furthermore, considering the complexity of China’s coastal
zone, future research will address the change in land-use and land-cover in coastal zone in order to assist in coastal

decision-making and management.
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Table 1 Area of coastal reclamation in coastal provinces
HIX Fil EL I A Area of reclamation/ha
Regions 1985—1990  1990—1995  1995—2000  2000—2005  2005—2010  1985—2010 FHIFR )
Average area of reclamation
oTF 20369 17246 6236 19214 46448 109513 4380
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b 9822 16301 44559 19329 37432 127443 5098
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Fig.1 Intensity of coastal reclamation of Chinese Mainland from 1985 to 2010
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Table 2 Intensity and Area of coastal reclamation in Bohai Bay economic circle

i X [l R i AH Area of reclamation/hm” [Fl B2 3% ¥ Intensity of reclamation/(ha a™! km™)
Regions  1985—1990 1990—1995 1995—2000 2000—2005 2005—2010 1985—1990 1990—1995 1995—2000 2000—2005 2005—2010
M 5180 1611 3158 18960 4334 12.2 3.8 7.2 36.0 9.0
M 15636 419 1473 355 6228 44.5 1.2 4.5 1.1 15.7
Ki& 4205 7508 1403 12101 19402 0.7 1.3 0.2 2.0 3.2
FHR 2900 173 406 640 766 3.6 0.2 0.5 0.8 0.9
RE 6191 122 10975 10642 14330 4.2 0.1 7.1 6.7 9.6
5 64 1291 482 660 4368 0.1 1.2 0.5 0.6 4.1
HRIN 4316 2739 1308 2600 5529 6.9 4.3 2.0 4.2 9.3
AR 8439 5174 2129 316 9503 12.9 7.2 3.2 0.5 14.7
H 3321 1446 336 1755 1416 1.1 0.5 0.1 0.6 0.5
ZHEE 52 653 1295 1091 1205 0.1 0.9 1.8 1.5 1.6
H i 372 78 249 612 440 0.8 0.2 0.5 1.2 0.8
RELL 7100 3875 895 1948 32294 7.3 3.9 0.9 2.0 28.3
K 2932 725 978 6415 20752 4.5 1.1 1.4 8.3 20.3
ey 10088 1256 1689 9404 11558 14.8 1.7 2.3 13.8 18.3
JEE 1041 600 241 1640 648 0.3 0.2 0.1 0.5 0.2
LERS) 2379 896 430 1631 2437 0.9 0.3 0.2 0.6 0.9
O 445 361 508 2897 6880 0.8 0.7 0.9 5.0 10.1
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Fig.2 Coastal reclamation of Bohai Bay in different periods
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Table 3 Intensity and area of coastal reclamation in Yangtze delta economic circle

i [X [l B i #2 Area of reclamation/hm> FBl 58 J& Intensity of reclamation/ (ha a™' km™")
Regions  1985—1990 1990—1995 1995—2000 2000—2005 2005—2010 1985—1990 1990—1995 1995—2000 2000—2005 2005—2010
B 3890 5832 5298 1885 4053 11.2 15.4 13.5 4.8 9.9
% 108 42 1356 3470 2957 0.2 0.1 2.5 6.2 53
HE s 1055 294 584 23 2867 1.6 0.4 0.8 0.0 4.1
[iapi] 1169 6574 5185 6268 20224 0.8 4.5 3.4 4.0 12.4
T 3296 1993 9823 13203 16458 0.8 0.5 2.4 3.3 4.2
it 11143 2814 17327 13258 13496 4.4 1.1 6.4 4.8 4.8
‘M 1430 4325 1623 3269 18852 0.5 1.4 0.5 1.1 7.0
T 146 670 703 688 9075 0.1 0.4 0.4 0.4 5.1
ik 7598 9433 38790 13038 14341 4.3 53 21.8 6.8 7.2

VLT R B4R R B K b, B35 3% =k 3R 9 DL % g, 1985—2010 4F 8] = /> #i X 43 3] Bl B + b
4823ha 83201 ha &% 39420 ha, 5 F B3R E D% N 1.4 haa km™ 8.9 haa™ km ' fl5.1 haa™ km™', JuHJE
bk, BRI S LAER I FRPE I AIA B Ry 321200 g A ) B 5 B R 5 T AR 3, 1R R 9B 3 LA SR A B AR A
F ([ 3a) ., 2005—2010 40, BE 38 A% 2 W B BRI RIX, B R mABESS , 435I B T 20224 ha F1 2867
ha, BB SREESM R 12.4 ha a' km ™ A1 4.1 ha a' km ™", FF 0 T H S5IR00T9 31 10 FH Hb sk 2

TRV = AN X 1985—2010 45 (7] il B V0 M 2 A X FLRAEZE D) 1 R < 3R 1) H
M T4 5 R B M T IR 2 0% X, LA T N TORE T - i ey 5 335 o g HG < AR B s | T
T AP B - T R AR R A R bk, 1995—2000 4 [i] , 2000—2005 4F [i] F 2005—2010 4F [ii]
BT i R R /09N 6.4 haa km™ 4.8 haa ' km ' 4.8 haa™' km™, 1995—2000 4F[a], | i K4 H
AR R T FH L, Bt T AR D 3 Ao R B T LA R A b Y A [ T, 2 A e M U L R A A PR R R (R
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AT BORIAT)E , T T AT Uk e STy ik el , - M BE 05 R 3k, o i 26 U kR I+ b 7
3K ,1995—2000 4E ,2000—2005 4FF1 2005—2010 4F =SAF3 it B B 388 BEGE &, 43501 4 2.4 ha a™' km™' 3.3
ha a™ km™ ' f14.2 ha a™' km™', & IHFNRIN P IX A FAAERM NG (HZ IR T 200 & R 5 M 550,
Pl B 5 AN AN T2

a

] B I 4 HES: GS (2015) 16378
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B3 KIZANESXIEEBRERE (a LI ;b KILA NI ;e B EAUN SR  d BUHTER R
Fig.3 Coastal reclamation of Yangtze delta (a. coastal zone of Jiangsu Province. b. Yangize Estuary. c. Nanhui and northern bank of Hangzhou

Bay. d. Southern bank of Hangzhou Bay)
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Table 4 Intensity and area of coastal reclamation in Pearl River delta economic circle

i1 [X Rl B2 1 B Area of reclamation/hm? FBl 3 J& Intensity of reclamation/ (ha a™' km™")

Regions  1985—1990 1990—1995 1995—2000 2000—2005 2005—2010 1985—1990 1990—1995 1995—2000 2000—2005 2005—2010
M 29 800 816 4 156 0.0 0.4 0.4 0.0 0.1
2 847 375 135 910 345 0.4 0.2 0.1 0.4 0.2
%4 88 285 895 28 32 0.1 0.4 1.2 0.0 0.0
] 1076 832 1029 374 43 0.8 0.6 0.8 0.3 0.0
T 186 2497 84 28 451 0.0 0.6 0.0 0.0 0.1

BRI 6568 22572 6685 6119 5131 1.1 3.9 1.2 1.0 0.9

BRYLIAT 1A PG 9 2 A AEAS (] 1) P R, ) B ) TR AR K/ NAZ 38 A SR M B R R 2 (181 4) o R BRYT g
J ] AR B R AR X R 25 Gy, R R R AR AR Vg e L B R R R A I E] B AR 1985—
1990 4F:[H] . 1990—1995 4F-[H] Fl 1995—2000 4F: (0], 22 J5 [l B i1 sh 75 e 4k 2, [l B AR AIG, 1] B P b 1 32 22 )
FATE SRR ORI P2 FRAE 3 , BRTIIT 1A I N TR 2, Bl B e s v, R 2 v A e /), Bl R 24 TP 7 2000
LV, R R Z s O S X, BRYTIT O LAANH e X ek, L B & S et 5 4 [ A IX 320, 7
1985—1990 4 1990—1995 41 1995—2000 4F =B BIPN , 32222 LUA H 7 FE 3 [l 5L O 32,2000 48 )5, 322
SRR AT N T R R B BRI R

)

A BB R% E‘E%z GS (2015) 1637%
MR RL1995 —— Mk F42010

4 FIOEBBRFEREESL(a 1995 £;b 2010 £F)
Fig.4 Satellite images and coastal reclamation lines of Pearl River Estuary (a. 1995; b. 2010)
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DI P 7 e ] B R B e IR B 1T T, 1.0 ha e k™' JEE DT 5 4 A I o I T L B ) s ik R SRR, 22 T
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T SRR I 3 A T M ) R R A I S B, T AE 1990—1995 4EAEAE AL Y Bl B #R A7 48 JH T 2 X I,
P T L 5 B 5 R T, F T T IR VAR 11 ) TV e A AR = B R DR, 5 5 RO AT
PR BE AR BE ) VL9 0 S5 | SR ) R M A TR P B R AR UGB 06K, 43531024 0.7 ha @™ km™' [0.6 ha a™
km ' F1 0.4 ha a™' km™ , WRA 5 POHTEH T MEbEURELZ, IF H KB 25 5 AN B IR L= A B K
B R T R B ARG, 4330 0.5 ha a™' km ™' A10.1 ha a™' km™',

HE TR T IC KB A, I DIRP BT 4 b &, R IR BUE R 1%, 1985—2010 4F[i], % X
S SN TR AN SN v N o ) e 22200 o 1 B e My €7 297 DY 12 D e s By N2 o £ 8 S N g2 A P A A LU EZ0 o
KRN OV AR, X T8 SR A R A4 /0 | DX A 198 DRI S B i 30K st e 5 T 8 o B 4 K e 94
FEARPTE 2005—2010 4 [H], 40 T 1T = R R rh R 3 Hi X

£5 BELSHERSELEEEERLLEE

Table 5 Coastal reclamation of Fujian Province, Hainan Province and Guangxi Province

X [l B i X Area of reclamation/hm?> [l B2 3% ¥ Intensity of reclamation/(ha a™! km™)
Regions  1985—1990 1990—1995 1995—2000 2000—2005 2005—2010 1985—1990 1990—1995 1995—2000 2000—2005 2005—2010
Hi 3396 3706 2607 1185 4534 0.9 1.0 0.7 0.3 1.4
M 966 2042 663 1604 5208 0.2 0.5 0.2 0.4 1.2
jia3s] 555 202 958 223 133 0.1 0.0 0.2 0.0 0.0
T 488 16 7 241 254 0.2 0.0 0.0 0.1 0.1
i H 678 660 819 458 1430 0.5 0.5 0.7 0.4 1.2
S 68 398 242 3695 1018 0.0 0.2 0.1 2.2 0.6
B 564 381 554 848 2052 0.6 0.4 0.6 0.9 2.3
T 2667 157 631 1007 1222 1.0 0.1 0.2 0.4 0.4
3 &g

i1 1985—2010 4 Landsat 351 T2 QS AT, He B E KRR A R IR, 454 GIS 4r#r, 1551 .

(1) 1985—2010 4F[a], A [ A7 XA T 1 o B2 Y ] B TR 2Ll R 755183 ha, 4F 34 H B 30207 ha,
T ] B 0 B 2 A D e s a3, B Y R RGBT 1.7 ha a™' km ™' i), IR EEE D THRE
T 2255 PRI VT = A 22 B, — 38 Pl R il A o 4 ) T R S TR ALY 85.7%

(2) A SR M IR SR A5 ) Bl B 25 () A iR B OB X, TR E KB R 2R A s, DA TE FORIBC M 5 o 5
ACTE LAWA e BT 5 oA 3, B T DARD B e 32 DRI, v I v e B R R DX el 2 A TR A E N i 4 T
Pl 55 VT = A N 22 55 B T A TG BV o AL, TRV BRIV IL ARV R AE T B AR M X 3 S DX ] B A
I, B AR, B R A = B TR RN RGO A 7 o 6 TR0 B RN B o T 2 )02 43 A1 (4 Xk, T xELUE
BCA S TR R, Rl A ey, T B 2 P T AR 3l o i e A A i M e oK B ans RN Tk X i,

(3) Xkt s 28 % & /K-t 1] BE i i B () AR Ak S LR T 2K, 1985—2010 4[], v [ 163 j 45 il
BRALZ T =AW B IR E B BRI Rty ok Bl ], A R BRI 3k ke R R A ek AR
ALV R BTSSR SRR, Wi AR I, 25 kR, N DFFEEI K, E B IRE IR, &
HH 1995 FFFFUGHE AT 5k B B0, 0 A 2T & AR 1R 0 T i X, b 7 A R TR AR
—AE 2005 A LU #E AT 5K v T A

T T R GRS A AR SCRAIF I IR ot 7 b DX 1 b ) P 8 A % 1AV e R B2 R ) R X i 52
M, FETFREERA GIS AT AR WFFT 3R g 5 ] B R L™ A IR A A I ERBE [n] 8, S g 1y T b B 2
PRI TR MR I DL i 25 G A PR S 3R o S il A T S X,
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