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Abstract

Objectives: In order to reveal the temporal and spatial evolution law of vegetation cover in Fuxian
Lake Basin since the strengthening of protection and the implementation of overall protection in
the 1970s. Methods: Based on the long-series dry season remote sensing images of Fuxian Lake
Basin from 1988 to 2018, the temporal and spatial evolution law of vegetation cover in Fuxian
Lake Basin is studied by using “3S” technology, Sen’s trend analysis, Mann Kendall nonparametric
test and wavelet analysis. Results: The results showed that: 1) The vegetation index of Fuxian Lake
Basin fluctuated greatly between years, the vegetation cover increased at a rate of 0.012/10a, in
2001 there is a sudden change of vegetation coverage in the basin, and 5-year is the first main pe-
riod of vegetation index. 2) The areas of increased and decreased vegetation coverage in the basin
are 615.93 km? and 218.85 km?, accounting for 73.78% and 26.22% of the land area, respectively;
the increased areas are concentrated in the hillside while the decreased areas are concentrated in
the urban construction area. 3) There is a positive correlation between vegetation coverage and
altitude in Fuxian Lake Basin, and the core protected areas, development areas, and development
areas in 1988~2018. The change values of the controlled development zone and the forbidden
development zone are 0.016, -0.019, 0.085 and 0.035, respectively. 4) There is a positive correla-
tion between the vegetation coverage and the ground slope in the drainage basin. From 1988 to
2018, the vegetation coverage is the highest and increased by 0.033 in the [8°~15°) slope range,
while the coverage is the lowest and decreased by 0.004 in the [0°~8") slope range. Conclusions:
This study shows that the vegetation cover in Fuxian Lake Basin has gradually increased, but there
are differences in spatial change, which is the result of human activities.

Keywords

Vegetation Cover, Time Series, Evolution Regulation, Climate Change, Human Activity, Fuxian Lake
Basin

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

TR Rl A 2 RGN B EE A B R, MR 75 2 e % LS 2 W S A P 2R 471 64 FH T AR AR K
N, DARHE R AR B, RAE TR A R A KRS A KSR [1]. AL N RIE) 2
B A EZIREN N FE, H 20 Al 80 FARLIK, i 4 DX I0hE w7 o5 R I A kA 5T AR AR AL AN
NFESN RN T EZERWI T TTE[2] (3] [4]. HEEHEEUS R M E & A L &by, fEHATCA
SE X2 R e S0, bR B INDVD R L0 . RSt RLE S )32 48 5] .

PeALTTE R 216.6 k. “FHIKEE 952 m. E/KE 206 x 108 m’, 5 E RARIE KM T 3358 7K
1 91.4%, ATRTLIFXEE— KM, 23R f R IR 7K AL 1 A 10 RN B S 11 e 2% FH /KU . F Ut
PRI AL R T B SR ) 8 AR A AR T I . GRSk, 7RI AN RS BRI SR, o
ISR T 2R AN R LR L MRS IR T 2 MR TR B e, AL A T
KE, RKITANEIR I 2 R R 2R B . AR AR s, BRoKas A AR & 25 b
FABIRAE T ORARAY, AR A Lt AN gD, F b S ek 5 38 00, oy 5 Fhith 2R 2 B0 8 A8 6] [7]
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180 NJTESN R RS SR TR B, N AN 2805 R R R T Ak 2 T 2 X e 0 i 25 4k
B EEEZE0] [10]. FU, MAEHEEIASBITORE, POl WIRIs o1 8 R b2 A (K5 1 [X ] 3 e
2°~25° 2 ], RHBHE A AT TEGIR 2100 m AR, A A MG T 3 IX T RS Mk R I AR B ) O R, AR BRI
WHERRARELR] [12] [13]. T, D 70 ERINAMRS /R STHIBE AR LK, Fisn
R T8 35 T 22 5 L 17 2 0 A e 1 3 L«

H 2010 FEFF4G, RS 46 XV FE AU AL SRR AR RHIE, RS 1A B A3 & A 25
KR, UM B o TR 2 A B T T AR S, BRI DLK ) TR R R N, A2
A £ FE 43 AT AL R e 7 2 S S U, AR BT AR 7 S IR (R SRR, (Rt
ey AL R 52 R IR AR (2018~2035)) (IS SR 0k ek 2 28 T 480 R PR SR8 B 2 (0 2
XL
2. RXSHIE
2.1. WAREXER

AR SN T = B e R #5(102°39'~103°06'E,  24°13'N~24°47'N), A 1084 km?, B8 T Ei&E T
ML YOI g 3 B, Al & L I R 2 K T T AR 4 BN 216.6 km®y 34.7 km®, [
M TR A 832.7 ko ALK A A 00% a8 0 BAGHS 780 SR R IRV A%, 4F T 1R 15.6°C~23.8°C, Wit B i i 33.7°C
Wt A< iR—3.9°C o 4EFF TN & 960~1250 mm, FHXTESE 76%, 44F H R % 2200 h, >10°C 3G 30
I 5200°C. IR RI DAL, Hily VAR Bl 28 B R W 30t 5 S e i AR, 1 SRR A A0 A T AR LK

2.2. HERFRESAE

AW 5T 32 R U5 9 35 [ Hb 5t 848 5 (https://glovis.usgs.gov/) KX 5 38 BU ) Landsat4/5 TM. Landsat7
ETM+AH Landsat8 OLI 1) 30 m 7 # & TR T 5, Da®E < S%ARAETEE 1988~2018 45 Z=(1)1E
JEFZBT F). 4E ENVIIDL 5.0 B0 3CRE T 58 U AR 00 R IG 58 . SR e dn KSR IE, TR HR 2L
NDVI {15 . #8517 ArcInfo Desktop10.3 *F#k 8y A 5T X Y[, $2H NDVI J& A5 40 Hr it 25484k

I AT SR F 3R K EH Y RIE T B X 245 B 0 (http:/data.cma.cn), 5 AT
HARAAT T o — R, AFE S IRAEAT S . A5 R AR AR 300 P 35— B 2 it o

2.3. ARFFE

IS 1) 5 51 73 BT A I 2535 AR 70 A o B B L, AT S8 R AR A o OIS ) E B 0 TR T Sen’s RER
B, ZOTVERA RO B TR A R R R . TR R, X TR R G I (8] A
x, = (x,%,+,x,)» Sen’s REEHITHE A X A[14]:

ﬂ:Median(x{_)f’}, Vi (1)
J—i
K(HF: BA Sen’s R, IEEMRRSNFINE LTS, RN ES, p10 NHEYHE SIS
10a AL B, Median AP {H R %5
T Sen’s RbHVETCVETE UM #E 55 )7 51 AR Ak B 35 (1) 2 35 VA B0 R SR8 AT, WU AL 34 1) B 35
B RAZFENHIE KA T IESE Mann-Kendall BIKAGIGVE[15]. MIER AR X, B n DEEAE:
Sy zz;{:ori vk :{

Lx >x,,j=12,-,i
Y @

0,else
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#UFME >0, 2 LTS, RZ2EFRE&EE. 24 UF Bk E21.96 B, NEET T 95%1 B A5 A
5, R L AEUR PR I I S Y R RAZ R ] X3 UF Il UB 1E I 542 2 (R IAS A
A2 A5 FITE RS Z B R SAR R 2] % 05 R A 2835
AR S B0 22 I 18] R BEARAE USR] 7 24 Morlet /NI TIE[16]. 1% 07 1k 3 A Ko AR T
— R ERRBUEIL —/ME S ER A, eIR N EAN R B ER R 4E S B . X TSR A
7(x) (f(x)e B(R)), HESNEAERARN:
W t-b

flab) = <f (X)W ) (X)> =[a[" [ £ (x)7 (Tde )
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3. ZRS N
3.1. EWIEHATEIRE

H 20 el 70 FFEARLISK, PSR R R B DA 250k, IR LT Dok, X
PRYIAEECA 7 SO T Y E AT 55 o 1] 1 () NERALIIAR I 1988~2018 4T Z=HE 4 NDVI 2 {L i H
MR E LA, B B ERR IR BhE R, 1998 4EIA 0.315 1M 1995 440N 0.161, W% N 0.154, 4%
FZZRH Cv N 0.177. Sen’s BIEHIBIEN 0.0012, BV ML 6 B RHLH BT, HEE R
0.012/10a, X2 SR A0 IR A AR LR 1 80CR o

AL A 4 NDVI ) Mann-Kendall 43536 48 -8 KB (K 1(b)), BF 7S BE N IE 7] UF il 28 fnigi
1] UB HhZRU% 2781k, W AIAEAE 9 ANIRR 138 Sk, BRI P AL A 78 5 P BB AT TE O IR I itk
A, I 1(b) BT LAE H, 75 2001 4FFTF & BR A A8 X, (H2E UB 2k =247 T UF fhgkz I, i 2001
S UB M2k 3247 T UF 2 b, Iz 2001 G H9A8 XA T Il FHE-1.96~1.96 Z 4], #§A] LA E 2001
SIS R 7 i R AR SR

2(a) N AT A 4 NDVI 5[ Z AH Morlet /N REi. WA AT CUE H, /N R B
FEANFIRS AR EIE 3 2  2, 78 5 46 20 SRR IA) R B R VE D S B A W B, X FE /N R 3
BB 2(b)) AT DAAS H [FIRE RO 258 . FEM I NDVI IR /N 7 22 & b (I A2 7E 2 AN g B S5 (e
B, MU NG 5 4EA 20 RN AL RUEE . Hory, SoRUBAE XS NS 5 RN ) RUBE, R 5 4F 2 A5 1) R 3
AR, AR — A, 20 SR ERE SR A

DOI: 10.12677/gser.2022.114041 420 AL


https://doi.org/10.12677/gser.2022.114041

0.35 - 3.0
20
0.30 A °
E \
S 025 2109 Y M A )
5 . _8 < \_ l/\“\ i\
z 00 S
& 0.20 - k| VY.
+n [2
= i -1.0 1 —— UF B %&/UF curve
o 915 P UBHHI%:/UB curve
y=0001x-1.8471 1§ -2.0
R? = 0.0505
0.10 e 3.0 —
1985 1990 1995 2000 2005 2010 2015 2020 1985 1990 1995 2000 2005 2010 2015 2020
FEffHlyear a FEiflyear b

Figure 1. NDVI change trend of vegetation in Fuxian Lake Basin (a) and Mann Kendall test (b)
B 1. FALHRIBAEH NDVI Z L i#E25(a) & Mann-Kendall 423 (b)
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Figure 2. Real part (a) and modulus (b) of Morlet wavelet coefficients of NDVI series
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TR 5 SRR, B 4T UE H, B AR IEAIOCR R, RIBEE R T,
MW 78 o5 SR 20 TR . SR CERALEIRIREE 1B A 4561 XA (2006~2020)) 5 KR AlBl s R
1110 m Ya [ A RPN 224K 1735 m WP OARYIX, 1735~1770 m KINFF KX, 1770~1980 m A
1980~2820 m 43 A K AT HIIF R X FIZE IEFF K X . BT HEEL 1988 F~2018 =254k Vil P A 4 NDVI A8

DOI: 10.12677/gser.2022.114041 421 AL


https://doi.org/10.12677/gser.2022.114041

TR %

AEJE R, ORI, R BT A X A2 I FF R X R ARAE 2 58 0.016. —0.019. 0.085 F
0.035, RIRR T A X AL, HAx bbb v B A Ak 56 A0 S 00 H B iy e 34, L rp s 1) O IX Y L PR A
NDVI 3 iz A 9 &

24°45'0"N
1

24°45'0"N
1

24°30'0"N
0
<
24°30'0"N
.
s

B
o Eil NDVIZEL
— i Bl <020
K ) [0 [ -020--0.10
g_ e im R il FeND VI g_ [ ssas [ ]-10-000
5 —_— oy Highi0.542 by [Jo0.00-0.10
B I CO #0008 o L I 0.10-0.20
I B =020
102°450°E 103°00°E 102°450°E 10500'E

Figure 3. Spatial distribution (a) and change (b) of NDVI in Fuxian Lake Basin
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Figure 4. Relationship between NDVI and elevation (a) and slope (b) in Fuxian Lake Basin
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Table 1. NDVI characteristics of vegetation with different slopes in Fuxian lake basin from 1998 to 2018
= 1. FAGHTRE 1998~2018 F A EHKEHEH NDVI ZLHHE

3% & Slopes
[0°~8°) [8°~15°) [15°~25%) [25°~35°) [35°~90°)
[ Area/km’ 327.87 229.58 190.87 65.00 19.38
1988 £E NDVI 0.174 0.205 0.224 0.232 0.226
2018 4F NDVI 0.207 0.214 0.226 0.228 0.226
AFAE AR Change status 0.033 0.009 0.002 -0.004 0

MFE 1 el LB A B, PoAl IR s AE[0°~8°) i i I AL 327.87 km?, A il b T AR 1)
39.37%, Y EEAE[35°~90°) ARG H T AR 19.38 km?, AN 5 7038 P Bk M THT AR KD 2.33% 0 AN [F 385 F3E il 3o A 4 7
M ZEAYIE, TGl 1988 il s 2018 4, ION[8°~15) I 52 i [l A AELA 78 5 d5e i T [0°~8°) Y [l N 78
MR, ST SR N E SRR R, H 1988 4 E 2018 4, [8°~15°) My VL N fE #
AIEINT 0.033, TM[0°~8° )4 FE Y FE Py s> T 0.004.
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Figure 5. Variation characteristics of temperature (a) and precipitation (b) at Chengjiang station
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Figure 6. Real part of Morlet wavelet coefficients of temperature (a) and precipitation (b) in Fuxian Lake Basin
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