| €550

Eco-Environmental
Knowledge Web

2019

Vol.40 No.10 ‘
240% =108 [

& ﬁ_E e =



w % B 37 %540 % 4510 B

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2019 4610 A 15 H

H K
SRS DR E 5 QL) PM, (T8 BT SIS e HECR, thir, 0, B, IR, BT, B7E, #X, WB/DX(4303)
B D — U RS Y I TS AT oo ooeevoeve o R, B, BRE, WA, EL, KT, 81T (4310)
T T 4 28 PM,, , FRZK IR PR A WIS AL AR AE B TEAIT weeeovveeeeremmee s
......................................................... KIEE E&RI, T, W, To8, dwd, R85, AL (4319)
BT = o DO RIS [ A0 2 PM, 1 PV HERTR T S BRAL ST +oovvvee oo
................................................... BME#, T#, AEE, TERE, k5, THe, REHE, X, AEM(4330)
T AR T R R AR HE PM, P i 4 B 15 Y S LB ER AR IR, v veeememeee e
...................................................... Bh Ehy, Mg, T, G, LEH, KET, KF, KiFIHE(4337)
STV IRTE KA BRI P PAHSs HIRAR 50 B NARIEIE 22 G5 FEGRVEAL <ovvvvveerrermmmmmr e,
TSSO EE, WA, BT, BR, R, KEHE, BAW(4345)

A T, W, WEM, R, W, %A, T RBE(4355)
P M X e R T T IS FE UL - vevveeveereeeneenseseonsesseiseessesseeasensesasasessseneenneas BN, BB, HE (4364)
IR T I M E AT L 75 S HE L TBUTAIT -+ eerermmmnreeremmnmn e et ettt e e
..................................................................... KEH, O FDD, B, kKT, K&, THEA, 2—F04372)
T R TR I SR A T BR300 FH B VOGs HELZREIL < vevevmmemmmmmemeeeeeete ettt e e st
R R SUDIIUT RIS PN WRRE NS, A, P IR, R A, rH R B (4382)
LTI R IT AL VOCs AT <oooveereeeeeoeees A, KX, WAR, FER, T, BE, KE(4395)
P B ARG TVOCs HETU AL B R TR R B -+ eeeemmmmmseeemmnii e ettt
............................................................................................. PR DT, BY, S F, HHE(4404)
AT ZOR A AIRS TR ORI MACC B9 S80S T ML DRI PR -oeeeeeereeeseeee e
................................................................................. FlEF, TRA, BRRXE, 45, T, A/ (4412)
BRI AT EZ S EALPIN COS IKARMERE oo WAL, K&, KAGE, HEE, KW, FHK, MA8F, #iE(4423)
RATPEDXR TEIRACFRFAE S B F A ooveeeeeeeeneeeees ELH, MK, xE, TARE, #AET, TAK, #5tH&(4431)
LA R ARV LAUIOK BT I coeeeeeeeeeeeeenes R, MH, B, FXE, GAE, BAE, 5F, HIMH(4440)
FETF W5 H AT RSB PEIT ST « LLBIBHII ] ceveeveeeemmmereeeemmn ettt
......................................................... FAK, R E, B, KA, BHE, MEX, 28, TFH(4450)
VIR A T KK AR ZS AT RAE o oeeevvrmnee e x| B ER L B, REE, AR E(4461)
T AR L G BRI 2 AR -+ v eeeeeeeeemee e Frb, RS, kb, ABSURE, T RIE, Ti%(4469)
RADE KBRS B SRR E P SR IIAT oooevoeeemneeeeeen e MR, E—F, A, —&(478)
LT MODIS 4% 1yt MK A M 0 7 25 23 AR AR HE K A R 250 +oeeeereeermmmmmmmmniminnneseee e et ettt
....................................................................................... ?ﬁg’ ﬁ'ﬁﬁg’ KIB K, g/—gg’ g%‘:’ gﬁ%&ﬁm‘;(44g7)
R R AL Lt S S R o S OO KA, A A, BEE, KoMk, RS (4497)
S0 TR X TR T A ) 5 RS T ZE A5 A i IR oot
ORI A, FRE, KFR, FBRE, £, TEK, £, &, FE#(4505)
E LA SR I 2 O3 AR AE ML S BRI TR SRR oo YW, W, 2, X0, wE, TWM, KH(4513)
TR XA (7] - MR R oK (5] (07 3 MR AL A R B AR ST S e I, BRA, Wi, BAE, YR, REM(4523)
AT IR B TP IRR, - ooeveeeeeeeeeeeeencenne BB, M, R RRk, BEE, FH(452)
[ LA LI D, T AR AR S AT oo eee e EAF, KB, Wik, B, AN, KF(4543)
8-MnO, /T A1 41K S A B RHRII 2 T /K AR G ooveereeeremesmm e s et
............................................................... o HE, R, BRA, X, B, KiEE, W3, KEFHK(4553)
R U 39 KA TR BRI oo BRI, PR, TR, T8 (4562)
RS R IE RS B BB AT T - eeerreeeerremmmreeennnens x| RELE, x|, EA, R, HRkF(4569)
Jo4 B =2 PN/ A UKL V8 BN AL IS VR BRI v FUESL, FER, UK, AR, THF(4578)
SRR TR A TR 2 ST B K B AL R L B S RET ST oo WIF R FH, RILH, ¥k 5k, K (4585)
TERRTRE: 22 STty L mid A1 IRt BREE, R, TTE, Y, AR, £I1(4594)
5 Feh BTN AG HL AR TBE 75 7K - - 3 LTI FFERAE 2 S PRI ZE wevvevvemmmmmmmmmnnnneeeeeeeeeeeeieniiiiiinns (U 3%, A, AR (4604)
Cu** Fil Pb2* TE BS-12 Wj:f@{é’fﬁi@”ﬂiiﬁ(}%l}ﬁ&/ﬂgﬁﬁﬁgﬁﬁ .....................................................................
............................................................... I W;’i, % W 4%, Sambath Yek, %‘@:’Q, I, £, KK (4611)
TR g M Ml ST e i i | ORI SRR AR S UL PP A, e Wk, AR, FHE(4620)
SN B ) LB AL DM R B A RS SR oo JERA, XF, X7, E A, T#A(4628)
0 P A DX AR V5 AR B R AR e S B, R, DEK, B, HHR, HHE(4637)
REWEMINT 3 Cd (1 A AR BEFLERIIRIE - eeeerrrereeemmm e
..... s BN ORAREE BEA, BAEE, BRI, BUEE, WIUK, BKY, TIRE, HR(4647)
NZE KRR I AR MCRIFEIZ - oooveveemeemenmeenmeneeeeee TRE, KW, &, T3, TR, IEW, FLM(4654)
PRI NAZ K T A R AR BRI weeeveeeeeeeneeee BIR, MR ET - wa# AL, FH, Tk, ¥ WH(4661)
%{ﬁﬁi%ﬁ%ﬁﬂ%?iiﬁEXﬁifg-iﬁ{dsgﬁglﬁﬁgﬁlﬁi“ ...................................................... ‘}J__]’%%, T(4668)
itk e PP A ¥ 2% - B P SR W R TR S5 R S B IE B [ 3 AR ERAE v vvvvvvmmmmmmmeei
.............................................................................. kiEE }"iﬂﬂﬂﬂ, :J'/J\%fg, BEE, 5%k, Eﬁﬂﬂfl(4678)
A RS IR AL B R R D B (AT oo WX, R, H—F, RAE, KKE, KH(4685)
AU X ST A LTIZEL 0 T B AR T P BRI -+ v vvvvmereeeeeeeeereeemment ettt
............................................................ WEE FEF NS, ZEAL, 28, Tk, KR, EZW(4691)
WK A MG T KRS DR B BRI oo B, ASE, AR, EFH, B9 (4700)
R/ KBRSE B AR T 5 CO, HRMUR AR AT REFFIE LI oo eeoeeveeneeoee W, WL, ER, KiE, WEK(4708)
B B R FPHE X o 4 M R R AR S B - Wi, Bk, TH, I8, HELTIS)
O, I T AN RABIE = I BIBRERBUDL - oeoeeeemeees GhwE, BEY, X, I18, BFF, ZHE(4725)
2000 ~2015 A7 e [ 2 T AAE B BN 28 AR RAFAE ooevvemeemeee e BRA, Fd, Bk, BER(4733)
(HBIRAVEITIRF(4394)  (HRBERMA)IERIRIN(4449) 51 (4584, 4593, 4653)




J,:'_E.
A= 7N i% *—l- i %540 % 55 10 191 2019 45 10 A

Eco-Environmental
. . Vol. 40, No. 10 Oct. , 2019
Knowledge Web Environmental Science oL e e

ETF MODIS G FRKEEEESH TS
Ny A EESER N

et g sRkiEAk! ) 2EARA A, IR
(1. EPBlﬂ%f&uﬂﬁaim@'ﬁ/ﬁﬂ‘(ﬂﬁﬁﬁﬁﬁ/ﬁﬂ(El'i%ftlil%iﬁ*%%, FAH 210008 ; 2. R AT K 2% ke 400 B PR 5 2 5 R
FUEREE, AL 2100235 3. U IR A= 2 BE, BT 210023)

WE ., KEME RIS RGN EEA RS, R, gyt 2ttt rmE R EENEM. Mk =N
i T 7 SR AL IR AR A AR A A [P, WS K A AR B e 25 AR AR RRAE | HR9E B2 N, X TR A AE B =557
AN R R AEER L. Bk, ARSCEEA 2007 ~ 2017 4F 1 5553 345 1A MODIS B4, 51 ARG 7 (vegetation
present frequency, VPF)$EBUKAEMGE(EE, 456 R R TMAIE ST T BEEWHE 11 a /KA B 1) B 23 2 AL RRAE B v 7
IR R, 45RFW, BEB KA VPF 765 W B A =35 MAEPR A2k, VPF & E B3 m TR (P <0.05, one way-
ANOVA) , fe RfH 0.43 HITE6 A, H/ME0.21 HITZE1 A, 4 ~10 A4 KW W5 THAMA 6. 4R b, B x
(Z1) VPF PR E R (R =0.56, P <0.01), Hi 2008 4FH = {H 0. 50 T FEE] 2016 4F R AR 0. 27, T T7.45:8%
UK AR AL 2 X R I REGR A g, Zs B b, BERIKAE ARG VPF B84 bl i s 19 ) F oK 3 e ,\EPJbiISCZI)
FIPEHEIX (22) 15 T HAMIIX (23 ~ Z5). WEEMAASH VPF 4E IR (32 AE A0, ARRK Bt | 434 S P AR e i
ANWE(P>0.05), RPSMRERX I /ﬂ%kéli*ﬁ%&@ﬁ*fh%ﬁﬂﬂﬁd\ TERAD E‘iﬁ%ﬂﬂ(ifﬁ%ﬁ lﬁlﬁﬁﬂﬁjﬁﬁ‘féﬁf{;,,m,m
TR S VPF A7 4E B35 TG (R = 0. 48, P<0;01), R RAD TR B (%z%{iﬁf“i‘ﬁﬂ%EWFJ 71 IA‘@J&K%TE%&J‘EJ%H‘J
WEIFIA, AR KRB 5. | : g~
S5 MODIS F1R, MEFW; AK/EHHE ; SR T R Vi) T " a NV, T
EFlﬁ X524 X87 icﬁkmﬂﬂ A Scaéﬁa? 2;50 3301(2019)10 4487-10 DOI‘ 10, 13227/} hjkx 201903017

e | - - § I I ‘.
.\_ s

Spatio-tempm:al Variations in A‘qliatic Vegetafiqi‘;‘ Covei’ and the Poteli,tial
Influencing Factors in Lake Hongze Based on MODIS Images:

LI'Na'** | SHF Kun' ¥, ZHANG Yun-lm', GONG Zhl-]un ZHA Yong>®, ZHANG Yi-bo'
(1. State Key Laboratory of Lake Science and Envnonment Nanjing Institute of Geography and Limnology, Chinese Academy of
Smences-, Nanjing 210008, China; 2. Key Laboratory of Virtual Geographic Environment of Education Ministry, Nanjing Normal
University, Nanjing 210023, China; 3. School of Geography, Nanjing Normal University, Nanjing 210023, China)
Abstract: Aquatic vegetation is an important part of lake ecosystems and plays a vital role in improving water quality and maintaining
biodiversity. At present, China’s lakes are facing eutrophication and the degradation of aquatic vegetation. The monitoring of temporal
and spatial variations in aquatic vegetation and elucidating the main influencing factors are of great significance for protecting aquatic
vegetation and restoring eutrophic lake ecosystems. Therefore, we introduced the Vegetation Present Frequency ( VPF) method to
extract data on aquatic vegetation and combined this with meteorological factors and human activities to analyze the temporal and spatial
in Lake Hongze based on MODIS data from 2007 to 2017. The VPF of aquatic vegetation in Lake Hongze showed clear seasonal and
interannual variations. The VPF was significantly higher in spring and summer than in autumn and winter (P < 0.05, one way-
ANOVA). The maximum VPF of 0. 43 occurred in June but the minimum VPF of 0. 21 was recorded in January. The VPF from April
to October, during the growing season of aquatic vegetation, was significantly higher than in other months. The annual mean VPF of the
northern lake area (Z1) decreased significantly (R> =0.56, P <0.01) , ranging from the highest value of 0. 50 in 2008 to the lowest
value of 0.27 in 2016 (a decrease of 45.8% ) , indicating a significant loss of aquatic vegetation. Spatially, the VPF of Lake Hongze
decreases from the coastal zone to the open water, and the VPF values of the northern (Z1) and western sub-lakes (Z2) are higher
than that of other lakes segments (Z3-Z5). The interannual variation in VPF for the entire lake was not significantly affected by annual
mean temperature, annual precipitation, annual mean wind speed, or annual sunshine duration (P > 0.05), indicating that
meteorological factors have little influence on interannual variation of aquatic vegetation in this lake. However, total suspended matter
concentration was significantly negatively correlated with VPF in Z1 area (R* =0.48, P <0.01), with strong sand-mining activities
occurring in this area. These results indicate that the increase of total suspended matter concentrations caused by sand mining is an
important driving factor in the decline of aquatic vegetation in the Z1 segment.
Key words: MODIS images; Lake Hongze; aquatic vegetation; meteorological factors; sand mining activity
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