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Abstract

In this paper, spatial and temporal changes in NDVI of mangrove forests in Shenzhen Bay from 1995
to 2024 were analyzed using Mann-Kendall + Theil-Sen joint analysis, and the relationship between
NDVI changes and sea-level and sea-surface temperatures was analyzed using Pearson analysis. The
future trend of mangrove NDVI was predicted using the Hurst index combined with Theil-Sen anal-
ysis. The study showed that the spatial mean of mangrove NDVI in China increased by 0.21 from
1995 to 2024, with a linear trend slope of 0.0073. The Pearson correlation coefficient between NDVI
and sea level height was 0.201, and 0.146 between NDVI and sea surface temperature—both posi-
tive but insignificant. It is projected that NDVI values in the mangrove forests of Shenzhen Bay will
continue to increase, with 658.8 ha (89.39%) of the area showing an upward trend and only 42.93
ha (5.82%) showing a downward trend.
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Figure 1. Study area
1. #izXE

2.2. HiEFFESAE

2.2.1. Landsat &%) D E ¥R

RIS A A ER 51 88 (Google Earth Engine) sk HX 3% [ T 25 i K JR (NASA) IS [ b Jofi 1 7 J5 (USGS)
LA PE) Landsat R4 DREHHE, IAE GEE L5E & MIa¥0a 5 . T Landsat AN RFI EEAA
I Hdr, PARE—RTEEAERIESAETRA, FIAP KA Landsat5. Landsat7 PA & Landsat8 iX =4~
FY P EEYE, HAE %09 30m. FHod 1995 4% 2011 A 1)/2 Landsats TM, 2012, 2013 ffi ]
f)J& Landsat7? ETM+, 2014 4F% 2024 £{§i {1 /& Landsat8 OLI.

222. IR Y ESERE

Y~ THD o P 5 SRR T B R BRI R 5T 6 —— B IR 2040 0 (hittps:/mds.nmdis.org.cn/)
M “ORPILEEBARLE” o ZEIRME T E N2 A KBS EDUE FTR, B A BRE T T R 4
(GLOSS)~ 1OC/IODE (BUAT [ 7 2% 22 01 o=/ E brifg v R 515 BAC#Z i1 2) . RIS
(NEAR-GOOS) LA K 5 i#5 K 3 2 85 AT A BRI Bl A /K L B ko P T g FE R SR 1 JBK (em), B
)35 %9 1 h, BdEks oy xIs Feb& . A I G U 77 125 3R BT 353 1 T 15 B

2.23. FEEREEHEEE
TR TH = R R VR T TAPVA HEPEIR B AN PE S B AL SRS, BdE il 1 BIRE(C). 1§

DOI: 10.12677/ams.2025.122015 148 TR AR


https://doi.org/10.12677/ams.2025.122015
https://mds.nmdis.org.cn/

HUIE, XIRH

H ArcGis Pro H1f] Extract by Mask 1.5, 1% #E B A SCHF 70 X el (1 3R 08 BEHIHR {38 R3S & ) 7
VEIR Y- 350 i 2 T ek FEE 5090

2.3. AR AGE

2.3.1. Theil Sen Median Slope + Mann Kendall #3334

Theil Sen HHE R ZE L THE I (8] 7 41 A R E, B ] ARG Hbs D B A 40, (R A
ARESEILT B B EVEFIWT . Mann-Kendall K564 75 Z2 0 0] 7 5 IR M bR#E TEZS 20 A0, ELO = (A
e AW RXE T WG ZE A%, KRB 1995~2024 4 Landsat B 550808 25 A8 ] Bt e dth 52 B Fa e
KANRFENE, BRI 5 N1Z 07 1R AT LL5E ot i 8] Fp 913 35 1 5 25 P [ 2]

Sen FUERI R IEN:

Y=V

Sen'Slope = Median(
j—i

J for j>i (D
A, Median 2 —MgETHREL FoRBUF IR PE, p, My, 2 MEORE j FEMER i 42 NDVI{H. 4
Sen’Slope > 0 B FP 41 22 EFHiE&#, 24 Sen’Slope < 0 I HI B T B3

Mann-Kendall £556 [ 115777208 :

S=3 2 sen(y; ) @
1 YVi=Yi> 0
sgn(yj—y,.)z 0, y,-»=0 3)
-1, YVi=yi< 0
S-1 , §>0
\/n (n-1)(2n+5)
18
Z =10, S=0 (4)
S+1 . §<0
\/n (n-1)(2n+5)
18
FEARB TR KT 2 =0.05, IWFHE Z, ), W ARHEIE RS A RIEUEDY 1.96, 2 |Z| 2Z o
A AR .
¥ Sen 5 Mann-Kendall 55, /0 FAKIEUIZE 1 Fion. WIERAFIRIIVE ZLM AR NDVI 7E 1995~2024 1) 30
FAR T
MK RAKEE: XF 30 4F NDVIBEF Sy, vy, v5ye00, v, » FIE—FRFH:

Se= 1 R.k=234,n ()

A, RFIR y, >y, MRITEL € XS R:
S, —E(S,)
UF, =~—2Y 6
‘ JVar(S,) ©
A, k=18, UR=0, E(S,), Var(S,) &R ScBIMERTT 2, Kt e 7o)y, =50 R
LA 3] UBro 43T UB AN UF HYIHZR, 5 2% M 22 152 LRI R A

»

13
=t

DOI: 10.12677/ams.2025.122015 149 HEERLERTY

o


https://doi.org/10.12677/ams.2025.122015

W, XIRH

Table 1. Significance grading of Sen + MK trends
F 1. Sen + MK #8Z EZM R
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2.3.2. Hurst 1884

Hurst 5%t 9% [E 7K 0% 5K Hurst 521, /2 F DA S oK SR ] 77 51 50408 28 1 s 35 g e 2 1 s A 1 11
BROTIE, 1K MRS BA T ZNH[3]. 4 0<H<0.5 B, KRGS ST LB R MK,
ERAE QRN ) e A E T 25 B3 ETHES, B AEARR TR REEOR: 25 H=0.5 I, E 5525
BUR, BIASKAEH 5id £ WEBANEAEKIAME G 205 <H <1 B, NERKRMES S5 LBk
Fr—3, H HAEBOR, IERRSVEBRGE[4]. AHEFUR H AR ZE 70 Hi%(Rescaled Range Analysis, R/S)K it
5 Hurst F5%0.

Hurst FEH0THH A3

WEKEN N BN FIRID N 4 DMKENY 0 BESTXIAN L (a=1,--,4), I, P& Gl
R .3

XA )7 XA E 0, THE A AN X B 25 FE AR R 22

(R/S), =%Z,L(R/S)k ™

XA IX TH]_E (0 F AR AR Z2 AT BL R 5
XHFANKEESY n (7 DXTE], AR AR LI 8] 7 AU E R A AL B R, TR R B 2%

N 1 n
XN,a = Zk|(Rk,a _szzl Rk,aj (8)
E SCEANF X JH] A 2
R, =max (X, ,)-min(X,, ), k=12n )
THESA T X 8] b B E AR ZE A
(R/S),=R,/S, (10)
Hr,
- 1 < o
S,.:\/;zk_l(RkJ—FZk_leﬂj i=1,2,---,4 (1D
HH T FEAR I P AR 22 H SR A K Z [AAEAERRFE R R
(R/S) =cxn” (12)

13
=t

DOI: 10.12677/ams.2025.122015 150 HEERLERTY

o


https://doi.org/10.12677/ams.2025.122015

HUIE, XIRH

Bk, xR K A REEE U PR, JER TSI EARRZEE (R/S), X n AT X0 S 8] )
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Table 2. Division of mangrove growth trends
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3.1.2. NDVI £ FZ L iasy
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Table 3. Percentage of NDVI classification trend
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Figure 4. NDVI trend test of mangrove forests in Shenzhen Bay

4. FYTELIHHE NDVI #2546560

Table 4. NDVI Hurst persistence classification
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FHRYIFE LA IR 2 512 NDVI A, 5ERIINE 2 4511 [ A0 22 451 20 U B2 73 70 12847 Pearson
FHRAE T 455 IR NDVI 5V 353571 =1 B£ 1) Pearson FHC R4 »=0.201, NDVI 5V 5 1)
Pearson FHR R4 r = 0.146. 218 Pearson AHICPEFRAMS, HE 6 AIAL, IRIYINELLMMRZ 4P NDVI H Y
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