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Abstract The wetland is one of the most important ecosystems on earth. Tt plays an important role in the urban formation and its
sustainable development. With the geographical expansion of cities, the wetland area is greatly reduced all over the world. The landscape
pattern of the urban wetland experiences great changes at the same time. Fuzhou, the provincial capital of Fujian, the national level
famous historical and cultural city, is located in southeast China, along the Minjiang estuary. The estuarine wetland around Fuzhou is
seriously dwindled during the expansion of the city. A study of the spatio—temporal characteristics of its river wetland change may
provide an important guideline for dealing with the conflict between the protection and the exploitation during the future urban
development. Wulongjiang (Nangang), the south branch of Minjiang river, is mildly disturbed during the urbanization of Fuzhou. With
three nautical charts supported by GIS technologies and Fragstats 3.3, the landscape pattern change of the river wetland of Wulongjiang
in the last century is quantitatively studied in this paper. The river wetland is classified as the riverbed, the tidal flat and the island
(shoal). The shorelines and Om isobaths are taken as the demarcation lines in the classification. On the whole, the total area in the study
is in a slightly declining state. The extent of the landscape heterogeneity is decreased. And various kinds of changes could be observed.
For the riverbed, the internal connection is weakened; for the tidal flat, the internal connection is strengthened; and for the islands and
shoals, their areas are increased and the shapes are simplified. The river wetland landscape pattern change is closely related to the
human activity such as the split and merge of islands and shoals.
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Fig. 1 Location of study area
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Table 1 Charts used for research
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Fig. 2 The study area in 1937
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Fig. 3 The study area in 1973
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Table 2 Area change during the study
AL T XA R km? I 2/% A1 IR T km? L #/% £ 05 1] FH /km® W2/% M TH R km? L #/%

1937 40.4035 100.00 17.7074 43.83 7.9824 19.76 14.7137 36.41
1973 40.3592 100.00 8.6852 21.52 7.9788 19.77 23.6942 58.71
1989 38.3077 100.00 7.1608 18.69 9.5688 24.98 21.6487 56.33
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Table 3 Landscape metrics 1 from 1937 to 1989

AR FT 91 2% SCik o © 4 PRI 194 48, 7R S B Shannon £ B SN SHDI SHEI CONTAG
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Table 4 Landscape metrics 2 from 1937 to 1989
A SO 2 7R NP CA/hm? MPS/hm? MSI FD LPI FN
MIPZN 4 1770.74 442 .685 4.5900 0.9010 42.6029 5.5095
1937 VR 16 1471.37 91.9606 1.8882 0.8966 7.0476 157.1133
Yl 72 798.24 11.0867 1.8651 0.9152 13.9529 41.1926
AR 92 4040.35 439168 1.8889 0.9092 42.6029 4.7137
)R 24 868.52 36.1883 1.5619 0.9202 8.3005 126.9752
1973 IS 3 236942 789.8067 1.9525 0.8895 13.1244 50.4927
Yl 113 797.88 7.0609 1.6998 0.9433 53.4241 3.4933
AR 140 4035.92 28.828 1.6626 0.9285 53.4241 3.1853
] PR 2 716.08 358.04 4.2876 0.6417 13.4738 47.8764
1989 IS 3 2164.87 721.6233 2.1957 0.8837 15.1362 5.1951
Yl 70 956.88 13.6697 1.5735 0.9308 43.1030 41.4707
EEZON 75 3830.77 51.0716 1.7678 0.9143 43.1030 4.2107
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Fig. 6 Parts of study area in 1937 and the location of the cross—section lines
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Fig. 8 Parts of study area in 1989
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Fig. 9 The cross—section line change

JARTE B 1989 4F | B S R /NE UK E AT &, JLBEHL
R A48 B0 TN B 35 B e i A MPS A8 A AR 4 b AR B T 3
— Ak i i, M 1937 1Y 5.5095 F] 1973 (1) 126.9752 Hi
F) 1989 4FE 1Y 47.8764 , b WA IR TR N3 Ry 56 HE (1 4 A B
HeR) B OB R ) 24 A BEB TR R R AR 2 A B AR 1R

Pk 1 A8 Ak 5 W PR 1 AR FR A 4P AE R, DA 1937 4F BAH 43
B MR L 36.41%(1) 16 A~ BEHLR] 1973 4FH1 1989 41 1 F1
7 58.71%F1 56.33%I1) 3 A~BEHL | JER I8 7 Ak A 3L 5, ik i Ak
RO 157.1133 3] 50.4927, F5-F] 5.1951, i W T DA 2 iU #%
FI) N BB B 2 B /N KGE 05 VYN P B K I AT K
WAL G IE JERE R B 1 AR it 7

100 =]
op F 2| U
7S

1937 1973 ' 1989
10 AERBARELEBLENETL
Fig. 10 Rate change of wetland types
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Table 5 Area change of front tenth of islands

i} 45 SUSEC K 5 T Akm? e/ 1 05 T A km? 187 FH S km? ST km® A 0 TEFR LE /%
1937 7 2.3461 0.2303 4.8194 0.6885 60.38

1973 11 1.9232 0.1821 5.5052 0.5005 69

1989 7 3.3345 0.1957 8.0781 1.1540 84.49

AR AT TR A E # & I Re A & A v B AR EH (A
AR 18 i B /0N 3 7 ol A5 008 b X RS TR R A Tk 4 S b (36
) DX I 2R 1k BELIRS , T g 32 3 52 )
43 ENRFEHEMNTH

SO 2 FEPEFR 5 SHDIL K34 4) M 46 % SHEL ¥ T B 5 i
SOME A B0, (E G 5 A 25— A B g, R R S R R
HAI, 2% B R0 P 3 20 45 % 0 A i o 4 A T e
S, IX 5 AE S A CONTAG B9 5238 Al B Ak . BP0
S TP AE N B W IR 9 A FH R 2 S 0 v s o A
FH , ELE S 1 4 1l £ FH A AS T o

S35 B W R 6 B MST 1 28 1kt 26 B T SR 00 S 5 1 1
R MST MK BORTIR | WV 28 B KOF S T R AL
I 05 3R SRR AIG , MIST (1 R SR AL 22 B 05 2 AR B fa R |
S Ath 218 20 05 b DX 4 il T T R 2 | 52 L ) R e L e e R
Wi AE /N

B 68

BEHR 19 73 4 K0 FD B~ 249 58 B /Iy MPS DA BE B2 IR B
S T L o DRE B e AR R B T AN ) 6 2R I e ) K R i 55
S AL, FE R AR AT BT E AR LS BT R R Y A

5 4ig

DA [ I 300 F) T 11 0 A4 LR, LI RS B R S T
B E SOULAE 25 2% IR R 52 T X dak 7T V0 00 Y e S O A S v AR
HEATIE T, AT 48 78 A8 B I 55 3 30Tl el O 38 4t 5E R Y
TFRFI G ORI W F AR R i AR el T B WS O 2 T A
ZIN T R A P S AR S 5 e R A P I AR i, B 0 v U I
BURWY RIEAR FOB RN, S [ 286 5 B B ] AR B A5 DT
RIL R WS e T B

2 % LR (References)
(1] FI%E2T, BB, baa b, 5. 16 Mo S 0LA I 725 AL 56306 08 (1], JoF0R)



| |ecmik

#E S 2012,30(14)

538 32 (Articles)

22k, 2005, 24(4): 36-45.
Bai Junhong, Ouyang Hua, Yang Zhifeng, et al. Progress in Geography,
2005, 24(4): 36-45.

[2] Maltby E. Wetland management goals: Wise use and conservation [J].
Landscape and Urban Planning, 1991, 20(1-3): 9-18.

[3] Bk 2%, AL 58 20001 20 3 3t K P15 S0 A 21 120 15 PR st B
WS POR S ()], B3R, 2002, 22(2): 150-155.
Yang Yongxing. Scientia Geograp hica Sinica, 2002, 22(2): 150-155.

[4] EME, I, TAME, 55 0 H X Sk T 0 R R AT Ry g
ZURLHI B BT ML 2, 2005, 3(2): 104-109.
Wang Haixia, Sun Guangyou, Yu Shaopeng, et al. Wetland Science,
2005, 3(2): 104-109.

[5] BT, KILAR, BTy, A5, U0 R OLAR Jed U A8 5 -5 9K Bl BIL ]
3B [J]. M 2= 4, 2011, 66(1): 77-88.
Gong  Zhaoning, Zhang Yiran, Gong Huili, et al. Acta Geographica
Sinica, 2011, 66(1): 77-88.

[6] MARZLL, W MR, WRAEHR, 4F. [ VLI DX 5 LA Jms A BIF ().
MM FL, 2006, 4(1): 29-35.
Zheng Caihong, Zeng Congsheng, Chen Zhiqiang, et al. Wetland Science,
2006, 4(1): 29-35.

[7] WD B E XL, 45 T 20 4F o 1 0 5 21 A4 bR b 52 A% Js 2 A7 (1],
Hh L5 b FRAE BB, 2005, 21(2): 53-57.

SCIESCE & TECHAOLOGY REVIER

Wang Shugong, Li Xia, Liu Kai, et al. Geography and Geo—Information
Science, 2005, 21(2): 53-57.

[8] Z=fh, Him A, sk JRl, S5, A ¥ B VT 1 2L AP I K CHG ] 3 XS
WU AEBE 5 ()], {3 B, 2009, 7(1): 53-59.

Li Wei, Cui Lijuan, Zhang Mayin, et al. Wetland Science, 2009, 7(1):
53-59.
[9] Zhou W Q. Huang G L, Pickett S T A, et al. 90 years of forest cover
change in an urbanizing watershed: Spatial and temporal dynamics [J].
Landscape Ecology, 2011, 26(5): 645-659.
[10] B A3 A, B 58 1, 2. W HbE CWFFE 197 T BR T A []). 0t
2, 2010, 8(2): 182-188.
Yin Shubai, Lu Xianguo, Wu Haitao. Wetland Science, 2010, 8 (2):
182-188.

(1L B e . 550 52 A el FRE 25 40 M. b T 385 45 7T R
#t, 2000.
Wu Jianguo. Landscape ecology: Pattern, process, scale and hierarchy
[M]. Beijing: Higher Ecucation Press , 2000.

[12] FEAREF, TRMUAS. KT 3S S5 REAY Ty i i b b 55 0L 3 25 78 fL AF 52 34 3
[T, M3 5 00 A R 2007, 23(5): 86-90.
Guo Chengxuan, Xu Songjun. Geography and Geo—Information Science,
2007, 23(5): 86-90.

(B £B)

2012 5B QALK Y I
R YL RBE R

FENBEIEZSENNISBERERABNIFEAERSLSETF 2012 £ 8 A 19—20
HiELEEHFEF 2012 F€EBHAREABNIEAHFITE",

EZEE: =R BE SENRBEESOATIBERREL TR FER.E8.
SHED SEEENIE M MAEARFIAESR 2F (1) MEMAX AR SENRBIEE
ORI BEANERENTEAEECIHMES,(2) BREAFNIHFIE ., HEAKFOH
FE ()  HAERTMIERRIEEFEMEMR ABE SEFNEBRIEEFEBIELESTILHY
IR A ;(4) BRI BERIERFI T KTz iR, (5) B RIE /AR B FH Wis % i

TR BEAIF,
& FEHE :2012F 7 H10H

BXEHiE:010-62022374,51530530

B F15#8 :Fujinjuan@ 126.com

LI 3k : hHtp:/Avww.china—ntm.com/hews/hews_detail.asp?id=2224

69 IE



