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Lianzhou gulf of Guangxi and its causes

LI Lifeng"?, LIU Wen’ai’*

(1.College of Marine Information Engineering, Guilin University of Electronic Technology, Beihai, Guangxi 536000, China;
2.College of Ceramics and Design, Qinzhou University, Qinzhou, Guangxi 535000, China; 3.Guangxi Key Lab of Mangrove
Conservation and Utilization, Guangxi Mangrove Research Center, Beihai, Guangxi 536000, China;
4.Guangxi Sciences Academy, Beihai, Guangxi 536000, China)

Abstract: Using the theory and method of landscape ecology, the research focused on the dynamic change characteristics of
mangrove wetland landscape pattern in Lianzhou gulf, Guangxi quantitatively with Quick Bird images in 2005, 2008, 2012, 2015.
The results proved that; between 2015 and 2005, the area of mangrove with an average annual growth rate of 8.44% while natural
growth took account for 96.69% and plantation took account for 3.31% of the area. From 2005 to 2015, there were 104 216 m’
mangrove land which were occupied by natural and manual disturbance such as digging pond for farming, building dams, dredging
river, river impacting, Derris trifoliata, Sphaeromidae. Natural factors accounted for 63.79% while human impacts accounted for
36.21%. Among them, Spartina alterniflora area was 51.170 6 hm® in 2015 with an annual growth rate of 55.05% from 2005 to 2012
and 59.17% from 2012 to 2015. The largest mangrove forest death area was due to D. trifoliata with the mangrove forest death area
of 33 616 m>. From 2005 to 2012, 7 990 m® mangrove forest death area were caused by Sphaeromidae. To October, 2015, 670
single survival Sonneraiia apetala plants were spread and the most distant distance was 6 408 m. The landscape pattern indexes of
mangrove forest in Lianzhou gulf showed a decreasing trend from 2005 to 2012 and the landscape fragmentation has reduced. The
landscape pattern indexes turned to a upward trend suggesting the landscape heterogeneity has enhanced since 2015. The average

fractal dimension of the stable mangrove plaque was 1.053 9 and the average shape coefficient was 1.489 2. The natural growth and
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spread of native species should be mostly used for the protection and restoration of mangrove wetlands. Artificial afforestation of the
mangrove patch shape can refer to the natural mangrove patch shape. The main reason for the loss of mangrove forests has changed
from the direct man-made disturbance to natural disturbance. The main ecological problems of mangrove wetlands are as followings :
the diffusion of Sonneratia apetala and D. trifoliata, invasion of Spartina alterniflora and disadvantage of Sphaeromidae.
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JUPGBRMVE AL F A T XA, JE RO, AR 4 108°58700" ~ 109°02735", L4k 21°26'20”
~21°37°00", EI[T9529 17 km, DERELK A 72 km, AT 109 km?, AWML, BEMIT, LA
TIPAEE, TR O = F N, BN IS A 243000 22.50 C 1 TG BN S 21 AR s B A T 1 4T
PEARAY ML RSN | AR oA RO 2o, B BER R M AL [ Aegiceras corniculatum (L) Blanco ], #k
[ Kandelia candel (Linn.) Druce] . ‘B[ Avicennia marina (Forsk.) Vierh. Hailanci] | 4 ( Excoecaria
agallocha Linn.) , JoH3& (Sonneratia apetala Buch. -Ham.) , J* PGB T 2T AR b2 BAT ] 11 AR S5 RRIE
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Quick Bird FM&EFE] 435124 2005 45 A 17 H, 2008 45 A 17 H |, 2012 4£ 9 A 30 H 12015 4 12
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OYYERCRIE R BEHLR B, HAMES | T ik R SO WL SCHk[ 13 ] 5 S0l Js 8 BB A2 8 Excel A
i AFSEA I E AT,
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XF 2005, 2008, 2012 F1 2015 4F 4 DB Quick Bird RS S HEHL, 15 32 B M 725 21 b6 AR 5 e 1 A1
B (R 1), 2005—2015 4F, 21 f4 bR BE He i 1 AL B a3, 30 461.757 5 hm*, 4EHE KRN
8.44% , 2015 AELTRHAKIE AL 2005 4E 11 2.45 55, T ARG hn i St DX R 20 Rk [ 4R 2 K 3 ORI L T pk D
fi, 2005—2015 4F, AARAERKZLAMARIABIG MG FEFEK, Hd ARERKEECY 446.462 4 hm*,
HEMTE AR 96.69% ; N TAREIFE N 15.295 1 hm?, A4 IEIFRAY 3.31% . THEIFRIG s R ) N TARBEER
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(A FRALE 21°35'577, ZR4E109°03'22") 10 a [RIZLRIARTE AUE N 11.907 9 hm?; ZERARBESR AR [ 5%
R R B R BEH (HPO AR BRIESS 21°3455" ) K2 109°0655") (ARG K 3R K 54.93% , LI MRA K9 HLAY
7 10) Ay [0 S — 7 HBORT 9 25 ST AR AR 98 A 9 G D H ., 2005—2015 4, 5 146 A 21 ARBE B 1fi £
Hehn, R mBEHe 68 4~ 2008, 2012, 2015 AELLAARTE A B BES S0 27, 11, 20 (3R 1)
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Table 1  Area of mangrove change in four phases of Lianzhou gulf

LI R BES LI AR BELR - . T .
ARy ST Mangrove  FJE K Mangrove BEP R N AR BURKREIA S IR RA R mBVEE
. . . Negative growth Positive growth  Area change
Year patch area patch circumference Patch number  Plantation area patch number patch number o
/hm? /m /hm? ' ’ ‘
2005 369.610 4 102 340.29 98 0.5257 100.00
2008 463.717 6 134 015.21 98 0.667 2 27 71 125.46
2012 619.766 9 121 760.72 104 2.5175 11 93 167.68
2015 831.367 9 192 318.85 166 15.820 8 20 146 224.93

2.2 APSHRBEREARR DB R E 5
2005 4ELISK 20K T RS B BEER BUE AL 104 216 m®, ZERAMRBEES B9 IR AT AR IR A R
K(FR2), HAHE A SREZE RS B 20 M 2 A S 2k w1 63.79% , FZ R (Derris trifoliata
Lour.) 4287 55 | il iy . /KB ( Sphaeromidae) f&3E , Hirp, ki AT M ARAGH L AL 33 616 m”,
i T S AR 32.26% 5 A\ PR 2R BT it iR L0 REAR AR5 6 o S R T AR 36.21%, EZEHIEIESR
B BEEIRI $EE
F2 2005—2015 FAMMBLHERREER

Table 2 The factors and the reduction area of mangrove in 2005—2015

EAR G ANTTE AV R D] ZLR AR 14 T AR T A/
The factors of the reduction area of mangrove Reduction area of mangrove/m> Subtotal/m?
A 4X KM % Natural factor i D. trifoliata 33616
[#17K B\ Sphaeromadae 7 709 66 478
i[5 #is River impact 25 153
A HFHE Human factor 2983754 Dig pond for farming 25 061
AN Build dam 8 889 37738
ErRCIB L Dig river 3 788

23 EWEBERSHN

2.3.1 AIAARIE M E R B R LA MG BRI TS 2005, 2008, 2012 £l 2015 4F 4 ANBF B Quick Bird
BRI R, 1FB) Excel AR A M85, HEBCHLH 6 > 5OMAEEEN I 2005—2015 45 Je 785 2144 AR
S R AR A (36 3) , 2005—2012 4ETIR R AL B R a3, U BHIZ s B Z0 AR BXEHR T R F 7 3
FERBEHAL T H AR A KA W BGRE JUAE MO A0 T T FE BN VS -4 7 N TaE AR, N TARBY BESAME DT IR
BOAFN, 2015 FIERAREUE T B, seduh A T4, F 8RR RCE R B I m, AN TR )
T HRERKARE, MRS AP 8 2015 R M BEHAL T A AR A KA, B FORRIN o 4k
Bt R ARk, 2005—2012 4E Sy, T 1, UAIHZIMAAMRBEER A T8 b oA, ZR AT
FRRERS K, M 2015 AR 4EB0E T ETF, 2005—2012 4EBEHA AR LRI i ; 2015 4EBEBR B I, 3=
BURRNLIRIAR B 2RY L, 2005—2012 4F, BEPUR FEE AR b d, Uil SO R LR, 2015 4F
BEH S BB N, BTG | FEUR N 2015 AEBE AR 2012 AN T 62 ST BE R, ETBE
Hehbte A SR A KA S 2015 455040 LT AR BES D] £ e 78 35 1 R GBE, BBl AR B A, 2 M LR
PERER .
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Table 3  Landscape pattern index of mangrove wetland in Lianzhou gulf

GO EHACR 1R 5L VL BE TR AL R BEPAREL ARZR L SR
Year Patch quantity index Patch density index Largest patch index Shape factor Fractal dimension
2005 98 26.51 0.137 6 2.2300 1.120 0
2008 98 21.13 0.156 5 1.757 9 1.089 4
2012 104 16.78 0.134 1 1.582 0 1.088 3
2015 166 19.97 0.147 7 2.099 5 1.121 2

2.3.2 AMAMARIERIR R A B oA A THHHAY R IRARAE 2005—2015 4 IEAR 5 BOR 70 40 TR)
IR E M RIRMRK . 0301 B AR RAE TE A R i SRR [ SR 9 B MG LR, £ W AR BE e 120 558 8 i) 0 01K
2005—2015 IR REAN T ARG R FRAK (R 4) . AL TFRE BT R 20 AR BESR7E 2005—2015 4FTE AR R 5L
F YRR FEAR RS, LORIARBEH I AL R, BEHCR RSO 4 P HUA RARAR, BEBRAGTE AR R ORI 43
ek, BEHCEGEmE e, A TP HOIRES . AN TARRRIRTIIN Z 23T, BEH bR, BEE
BFEIERS , TR BB e, N AR m S A SR, AN TAk ASRAERIE G 2o mpk
PR FRAE IR, P 4EECN 1.053 9, PR RS 1.489 2, XA T —E M SFEY, H
WSEAR Y7 SOk E SRR

R4 TR MRBERIAR REF0 53 HE R

Table 4 The shape coefficient and fractal dimension of mangroves with different characteristics

RRIFFFERGZTR bR i fy AR R IV
Different characteristics mangroves Year Shape factor Fractal dimension

I KIRHK Tnitial natural forest 2005 4.024 8 1.202°9
2012 3.0250 1.153 5

2015 2.298 2 1.109 4

T [ RAIRM Stable natural forest 2005 1.502 6 1.056 1
2012 1.487 5 1.053 6

2015 1.477 5 1.052 0

YU K AR Diffused natural forest 2005 1.272 8 1.023 0
2012 14155 1.042 7

2015 1.4552 1.047 3

KW N T HK Developing plantation 2005 1.521 1 1.072 0
2012 1.621 4 1.078 9

2015 1.648 6 1.081 0

24 BEMNEOMKEENESDR

241 ZFE A MR T LOM AR N SR A B ;B ALK B (Spartina alterniflora Lois. ) 32 %2
Gy ATTELTR ARSI 0 T LT O B R 2T MBS 2%, D AR TE LD RO 37 B0 TERees
F T T T LI BEER A 2 K a5 0 A e, 3k 5 BURICHENE ZON PHPER R 06, HKEL, ik HAE
KB FHR S FELIMMAZIR, DU Z AT —E SRR, VA W 2L PR ) 18 22 A K B 5 5t
1o, TROGEE, MRS & R, BUKENEUE M, e DA PN C BN 5 ) 213 R P 3
HE, PSSR ATBET, LIRS BEME, S B AR R AR K R TO IR SR 3 B A B

242 THEEOTH TGRSR RAEY), R 5 R — iz, HAEBAR
R HRTE ST 2002 45, FERRINIS (BEBe 0 A BRAL S 210357407, R4 109°04'51") Fif
FETCHEG S, 2005 AE OGS MA A 0.380 1 hm?, 2012 4ETH ALK 0.830 4 hm?, 2015 4EFIFAH 1.118 5 hm?,
1 R O SRR AR, 7RI X IUTC IR 5% A AR B &, 7EJRE LU AR BE R 2% . B . JERER
BY BRI, HrotMy kR 2 . M A A T HA K, #uk 2015 45 10 A, 7ERE
PN (BB AR ARILZE 210357407, K48 109°04'517) Jo e 9 B Ry SRR bR ik 670 #k, Hid /4
PR A A 2D AR B 7 RIS R 253K 6 408 m,
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Figure 1 Part of diffusion graph of Sonneratia apetala in 2015

243 MM F I KREWNERL B AR R B R 0 B, ORI, BRI
AL HAEKE AL AR AR, AR LT AR A K AZ PR R T LT R AP s v T A R A K
HEEPL(FE5), 2005—2015 AFREHACRIG £, 2015 4F B 48K R BEHNEL 24 J2: 2005 4F11 68 fi5, 2005—
2012 AEIIE R 2012—2015 AEBIG KR N H ALK ELY Bos BEA btz

RS 2005—2015 FEEREERE
Table 5 Area changes of Spartina alterniflora in 2005—2015

GO BEH R R ALK LR GETHII ] A AR R IR

Year Number of patch Area of Spartina alterniflora/hm? Annual mean growth rate during the statistical period/%
2005 34 0.589 0

2012 588 12.690 1 55.05

2015 2323 51.170 6 59.17

244 BEAEARART YT B PAEEEE S A BERAE Quick Bird BHR 2SS, MM ELIH
MW E, aMiEYCAERZEN, SELMRYIET, MBI 2005 4F B L 21
MREES A K B E R | 2012 AR FEEBELL 180 4>, ETAALN 66 033.21 m®, ME R, Rk
B LR AE T, 28 2015 4F 12 A HYiSe i mise - B L0 MO IERE B 52 4>, ZIREARIE T THT
LS 33 616 m*, ZIBIAKRAOBEAESET R K 55.16% , faEd HOE DL, Wi 2 Fros, BRI TS 20 R AREE
He (BEHed AR FR AL S 21°36738.08", ZR4 109°03'2.51") NEBEY MRS | 2011 44 THIAY 6 I~/ INBEHe |
2012 4F 12 D BEH & 2013 4R AUIRBESR il G B PR BEH . 2011—2013 4F A i BELAEF- 3447 K
MK 100.55%

245 HAKEAMEE FKETELMM T R, XF2oR s p™ g L ZORARBEER (ARt
£ 21°33'28", R4 109°09'19") A /K B MG, 2005—2012 4FZFET-H AL 7 990 m® , 2015 4% AL L1
AR BLRIRBE T, E 0 08) T 00053 77 52 1A 7K {2 3 Y B AR R
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Mangrove Derris trifoliata
(a)2011 (b)2012 (¢)2013

B2 2011—2013 F£&EHHY 8 E
Figure 2 Diffusion of D. trifoliata patch from 2011 to 2013
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R SRRk PN~ 2 S 114 SRR I W WA NG <9 QRLTA L= .U £ w1117 NS <5 A NSO K 7 LA B v |
BT, FRPESREN L LM, BREE SRS REIR R
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SRINE MR E, MR EZ R O A BTy AR T, o2y 2/3 2D AR R
W R T AR R G, OO, BAOKE | HUKER S HESE, 2015 4FEMHE | B AOKEEAAEY
PR TR, A0 AR SR AR O it 4 1 # Fe FN B AR K R0 AR 4G ST REMORS T i fo e A 5 R T ARgE T, B
HAEKE AR AT LR AR A B

P A1) 4 R FH JCHRA S s il B AR K B BN T8 o AR B L0 AR PR A % P 3 114 A K
AL R T, AEJR BNV B A K 5 32 00 A T - B0 - 1 DA R G MEf B, B B i BE B
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