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Morphology and landscape pattern changes of the aquatic terrestrial ecotone of

Poyang Lake under the influence of sand mining activities

OU Minghui, ZHONG Yexi® , MA Hongzhi, FENG Xinghua, XIAO Zeping
School of Geography and Environment, Jiangxi Normal University, Nanchang 330022, China

Abstract: Since the restriction of uncontrolled sand mining in the main stream of Yangtze River, a large number of sand
dredging vessels have been flooded into Poyang Lake area, resulting in obvious changes in the morphology and landscape of
the aquatic terrestrial ecotone. Human activities have profoundly affected the stability of the aquatic terrestrial ecotone of
Poyang Lake. Based on Landsat TM/OLI remote sensing image data, the impact of sand mining activities on the morphology
and landscape pattern of the aquatic terrestrial ecotone of Poyang Lake was measured quantitatively. The results showed that
(1) the transformation between grassland and mudflat was the most frequent. The fluctuation of water area decreased and
the scope of the aquatic terrestrial ecotone expanded. (2)The eastern and western shorelines were eroded, and the shoreline
in the center of the lake was rapidly shrinking. (3) The shape of the aquatic terrestrial ecotone of Poyang Lake has
simplified gradually, while the complexity of the shape of the river entry channel has increased, and its geometry has
become irregular. (4) At the level of landscape types, the fragmentation degree of the mudflat landscape was the largest and
its shape was the most complex. The fragmentation degree and shape complexity of farmland was the smallest and its

agglomeration was the strongest. The connectivity of grassland was the best. The landscape index of sandy land had the
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largest change in magnitude. (5) The fragmentation degree of the aquatic terrestrial ecotone of Poyang Lake gradually
decreased, the shape became increasingly complex, the landscape diversity decreased, and the overall connectivity and
agglomeration increased. (6) The scale of sand mining was negatively correlated with the shape index of the aquatic
terrestrial ecotone of Poyang Lake, and positively correlated with the landscape shape index and the shape index of the river

entry channel, all of which passed the significant test.

Key Words: sand mining activity; the aquatic terrestrial ecotone of Poyang Lake; the river entry channel; morphology;

landscape pattern index; correlation
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Fig.1 Location map of the aquatic terrestrial ecotone of Poyang Lake at 6.2 m water level in 2017
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Table 1 The morphological index of the aquatic terrestrial ecotone of Poyang Lake from 2003 to 2017

AR SRIX I Whole area AL River entry channel WL X Central lake area

Year A/hm®>  P/hm SI FD A/hm®  P/hm Ni FD A/hm? P/hm SI FD
2003 224968.20 52571.31  31.27 1.54  31441.33 3621.00  5.76 1.31  10208.15 1969.60  5.50 1.34
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2017 250436.33 44414.04  25.04 1.50  27760.50 4032.05  6.83 1.35  15887.74 2459.04  5.50 1.33

A:THR Area; P:JH K Perimeter; SI.FEIRFEEL Shape index; FD . E4E8 Fractal dimension
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Fig.7 Changes in landscape type index of the aquatic terrestrial ecotone of Poyang Lake from 2003 to 2017
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Fig.8 The characteristics of landscape level changes in the aquatic terrestrial ecotone of Poyang Lake from 2003 to 2017
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Fig.9 The relationship between sand mining activities and the morphology and landscape pattern index of the aquatic terrestrial ecotone of

Poyang Lake

NSDV : KAt Number of sand dredging vessels; SIWA : B (& XU IRFEEL The shape index of whole area; FDWA : (& X 3 53 JE 414 The
fractal dimension of whole area; SIREC: A VLl i J% Ik #8%% The shape index of river entry channel; FDREC: A VL3 8 43 B 455X The fractal
dimension of river entry channel; SICLA ; i .C» X 5 JE 4R $5 %X The shape index of central lake area; FDCLA ; .0 [X 3% 43 & 4 50 The fractal
dimension of central lake area; NP: BEHAUE Number of patches; PD . BEHUH E Patch density; LP1. it KBEHFEEL Largest patch index; LSI: 5tH1
FEARFEEL Landscape shape index; SHDI; 75 4¢ Z2 £ 45 %1 Shannon’s diversity index; SHEI; T4 2] 541 Shannon's evenness index; Al 83
B Aggregation index; COHESION : #£5J% Cohesion index

5 #ig

ST LABR B I K Bl 52 s e N BFIE 0 42, 25T Landsat TM/OLI 38 B2 AR IR AT 2003—2017 4E R0 1%
SIS 380 BH I 7K i 52 B HE T 25 R BROAE DA S S WA SR A AR A, 45 SR 2R

(1) HOE eV 22 (B G TE AR R B A B 2 460 TR 5 K /K R v B2 U8 ) T Bk A, /K 3 32 B 46l i
U LT R 5K K B A A T AR WY VD AR IR R R, AR S i AR s AR VR S IX I RRER I A
TR0, T AR/ (B AL R E 4R E

(2) #T DSAS B FR4& ARG EPR Ml LRR 185, KA R RE 2 E2MIRE I AR RLR
(PR B v T PG R L, A WA DX S 7R e 6 T A8 198 DR A 5 7T T8 DX Sl i b S T ORI R R
a4, KBS K

(3) B BHA K b sl TR ) ] Ak, FEARUE 3G 56k 5 A VT TE TR A 2 AR B 4 5, JLAT IR 2SR B0
WO XS T 25 6 U TE LA (1) I sh AR 1k

(4) BRUKF)ZR b, WV SO0 I R B fe K, FLSe BB R foe o0 B2 2% 5 A% FH S5 LR 1 B e /)N , S WL BRE
Bedg Ze B fe/ N AR A O RRUE  BEBR I SR AR M I i 5 U0 b S5 LA 5010 78 P Wt 38 R, SRS O3 30 e LA 22 5
FOME S AR A A R, RO MR, HAR IR BE /N, oW Uk L 80 B 7K i 5 Aty S LR e

http ; //www.ecologica.cn



1134 WRHIHE 45 RADTE S5 i 8 BH ) 7K Bl 52 S T 25 S Sm s SR 2 4k 4581

JEARR, DB T2 AL, SO RS/, LU il M A SRS
(5) SRAVIE B2 A FH WK Bl S 5 AR A SR A AR 52 2 A A 2 B2 RS g o SR A0 RILASE 55 380 B 787 7K o
SR AT AR B TG, S5 R U ARFE ORI A T8 18 AT S 15 42 IE ARG

5% 3Lk ( References) :

[ 1] TRy, 2280, 244, HRTE KRG HE X Rl RS TR R B 1R B o A A= 253k, 1995,6(1) : 76-80.

[2] B, k38, sk, o, XS ASCHA RGO T b Pk 3 2 25 (R P9 5 B MEFIF S AE 42, b BT 5%, 2020, 39(4):
761-771.

[3] ZAJy, RAMEZ, TRUE SERIKASCEH 5 MAGE B TR 54T, KT IR 5 38s, 2020, 29 (2) . 449-458.

[4] 25510, BILRBUKRSCHR R0 5 HCR [ D] dbst. desthkol ks, 2014,

[ 5] Ambasht R'S, Ambasht N K. Land-water ecotone ecology. Proceedings of the National Academy of Sciences, India-Section B Biological Sciences,

2008, 78: 99-104.

[ 6] kK, T2, THR, B, BEHMK G R i A iS5 RIE R BIIARk, 2015, 27(6) : 997-1003.

[ 7] SREEE, WHF, XITTEE. BBPHIE A RO DR MR 9 2E A it s [ 0 A RS, A28, 2015, 35(2) : 361-369.

[ 8] Friffe, sRiCE, VL, BIRTSR. KA 780 H I8 M b A i 1 A BT 50 0URS R IS I 5. AR BRI A4, 2014, 29(8) ¢ 1345-1355.
[9] FiEx A 110 380 PH I —A< VU AR AR R AEFE PRI IS, MuBH 244, 2017, 72(9) : 1645-1654.

LT
SEER, LK, I, THE, XUBSE. NG SR BRI K A AR f B R . JKSC, 2020, 40(4) ; 53-60.
Wik, KT, TN, REREE, BERFTE. 2001—2010 A4 76 ISR A0 BUASE K K SCIR VPN . M BR244R, 2015, 70(5) .

837-845.
[12] Sridfe, k555, 145, EM8. BEFHMIKSCT 2R A RLHIBTSE. ﬁ”(’ﬁf{)?%ﬂi 2019, 34(1): 168-178.
[13] ‘Z%*Z%,ﬂjﬁ‘ﬁ'é,ﬁﬁﬁ XU, SRR, EEE, XILARS, (15, BRI K SO RERIRENE 31T 5 B S5 0Lk =) S AR Ak @)

22019, 17(3) ; 286-294.

[14]  BE#e, Bhlb e, B AHIAE S L3 X HUAE RIS, TLVGIRIE R 22440 . [ ARBRAME, 2009, 33(2) : 249-252.

[15]  ;dte, Juds. © ikobk s A AL ) e SR A0 B2 P T 5 S ke A2, LA - TR 5 3R8E, 2019, 29(2) : 1-6.

[16]  WAYRMG, . 4V B0 PHWIK SOC R B - AR (8 w4007, KR4, 2018, 49(5) : 570-579.

[17] Liu H, Yuan H M, Wang S M, Zheng L, Liao M. Spatiotemporal dynamics of water body changes and their influencing factors in the seasonal lakes
of the Poyang Lake region. Water, 2021, 13(11) ; 1539.

(181 #NFFF, Thokl. FRBHM/K SCRRAE 2 A LRI WM. M BH2EHR | 2020, 75(3) : 544-557.

[19]  Thoes, #inlb s, WREANE, BT, m24de. 3T Ao 00 A 1 B0 PH K Bl s B G IR0 4. AR, 2022, 42(12) : 4959-4967.

[20] HlbE, ABHEHE, TR/2HE, ARIAIN. 2001—2018 4F B X 4 A FH B S UM Jmy ) 25 8. EPG M K2 dit . [ ARBR2A IR, 2021, 45
(1) 94-102.

[21] ®ok, 4%, MRz, T4, A FTRERIEE % 2 KR AR BUS . 2 FHE, 2008, 33(2) : 158-160.

[22] Wu G F, de Leeuw J, Skidmore A K, Liu Y L, Prins H H T. Performance of Landsat TM in ship detection in turbid waters. International Journal of
Applied Earth Observation and Geoinformation, 2009, 11(1) ; 54-61.

[23] Sz, BArm, &FE. WIITIT 20 AE30 T 50WA% Jo i 28 KX IR R, #FsE, 2020, 39(8): 1725-1738.

[24] B, 290K, RI5EE, 7, BRISTERE, LW, SEEk. I 40 a 21139 IGH 2R I 25 AL ARAE O 5 AR IR Sl 6 & . T
AR, 2015, 34(2) : 279-290.

[25] XUZRMA, WemhAN, ARWI, Z85%, JAHWL. 2000—2020 4V J5 45 U0 AR I 2k 5 ik e 1 B2 I 2 78 R s im L. b BAIF 5, 2021, 40(8) .
2367-2379.

[26] Himmelstoss E, Henderson R, Kratzmaan M, Farris A. Digital shoreline analysis system (DSAS) version 5.0 user guide. [2021-12-22]. https://
pubs.usgs. gov/0f/2018/1179/0fr20181179. pdf

[27] XU, WCSE, BRI, B2, RITIL. TS GIS MR E#AIE A0, E 4 WIFER, 2015, 27(3) ; 92-98.

(28] ZEHIE, ZPHIE, FRRIT. HHOAITAE R 5T 10 £ b Sm WS J VA8 iy o —— 2k B0 IR SR AR AT S0 AT, B SR BB 2441, 2020, 35
(9) : 2283-2298.

[29] SREEE. AR G R S%H. dbad. SEEE L, 2000.2-11.

[30] FFovH, AL0de, B, &I, IKHBLr. ZIAPkG B At o 1825 (b B ARk Kz () 22 5. M FRAEAR, 2021, 76( 1) :44-56.

http ; //www.ecologica.cn



4582 JAE = 43 4

[31]

[32]

[33]
[34]
[35]
[36]

[37]
[38]
[39]

[40]

[41]

[42]

B, G, T8, DT, SRS, ARIRA, Thmete. B BH W K 4 i 150 40 B A8 A K G AR B A R L. A= A A, 2018, 38(21)
7718-7726.

EXR, BRSO, fu7E, 2R 0. B BRI AR [ K S S T 0 K A R Bk T R T A BROK A AR TR R R R NP A AR 2R, 2022, 33(1) .
191-200.

Wan R R, Dai X, Shankman D. Vegetation response to hydrological changes in Poyang Lake, China. Wetlands, 2019, 39(S1) ; 99-112.
MR, R, AR BHWIK A S A IR LE. HERRRY, 2022, 42(2) @ 352-361.

WA, MG, XPLrbe ) R, BT SC, T4, FEBH AR AR 0 AR AR A SR R AEZS 244, 2011, 31(5) ; 1269-1276.

TERINE, T3idk, 28078, REHE, VFIKTS. Kt sg i A AS G 55 115 S5 WA J=i I 2 28 Ak A i —— AR B2 W X R 1. SR04, 2004, 19
(2) : 240-247.

TNAR, Tot, RN, FHERE. FIVERE B RUK B S8 K (2 sh 8 ML T REDT ST, A IR 2%4R , 2010, 19(3) : 537-543.
A BUREET, SRR, UPHESE, BHE, 2205 VIOK RS HE Y AR B K L AR . A AS2E A, 2019, 39(8) ¢ 2752-2761.
PR, %7‘2%, TR, ke, R, kT SLMIK S HHE 1R SO0 SRR BE AT, K EARFRIESY, 2016, 23(3) : 214-219.
Yang H X, Wang H X, Lu J Z, Zhou Z Z, Feng Q, Wu Y. Full lifecycle monitoring on drought-converted catastrophic flood using sentinel-1 SAR ;
a case study of Poyang Lake region during summer 2020. Remote Sensing, 2021, 13(17) ; 3485.

Lei X Y, Gao L, Wei JH, MaM M, Xu L G, Fan HX, Li X H, Gao J Y, Dang H F', Chen X W, Fang W H. Contributions of climate change
and human activities to runoff variations in the Poyang Lake Basin of China. Physics and Chemistry of the Earth, Parts A/B/C, 2021,
123 103019.

2k, JTORHE, Mkl RARSR, ERBCE, RO T E AR I R AR R R SY . AR, 2022, 34(3) : 1018-1029.

http ; //www.ecologica.cn



