World Journal of Forestry $Ril 5, 2026, 15(3), 780-790 Hans X
Published Online July 2026 in Hans. https://www.hanspub.org/journal/wif
https://doi.org/10.12677/wif.2026.153090

HEHERERE ST HFHER AN SR
KON R

M, & Je2, HEE
WAL HET RO WA RS, Wk AT
PHT B ML E S e, i FRLE

Weks H . 20264F6 220 F#HEM: 20264F7H15H; KA HM: 202647 H27H

wm B

#F2005~2024EM0D13Q1-NDVIHHE 51 km 3 RS R HRE, K& HE 5T Hurst?g 3 Pearson
MRGHT, RGBT ETEEE RN BEERE, FNER. Z2R5 8 RESTNDVINSE. Bk
MR, ZERR: © L20EHETEHNNDVIE BE EFHiass, ##50.024/10a, EENDVIRH,
AFWEKERFH; @ A _ENDVIE “FibilE. FIHMAME” oAk, EiidksXKEH FRIT
B, WERALFEEN, BEAReEBRARKRFLERNG: @ NBFEZNRE, NDVIFKEREEEM
X, SBEAKBREFEESNMERX, ARRESTERE, 2KFENTETNDVIZSENEWHIEANRE, 6~7
A4 AREK. 5ARTHRRAKT B EEERBE .

xiia)

NDVI, SEZ4k, FRST, BAERN

Spatiotemporal Variation Characteristics
of Normalized Difference Vegetation
Index and Its Response to Climate
Change in Shiyan City

Chaozuo Sun?, Xu LiZ, Puping Yang!*

!Meteorological Bureau of Danjiangkou, Shiyan City, Danjiangkou Hubei
’Danjiangkou Forestry Management and Protection Center, Danjiangkou Hubei

Received: June 22, 2026; accepted: July 15, 2026; published: July 27, 2026

SHREE .

SCESIA: INEE, 0, BT TR EON A ACRIE K HOR RAR R A ). Mol 5, 2026, 15(3):
780-790. DOI: 10.12677/wjf.2026.153090


https://www.hanspub.org/journal/wjf
https://doi.org/10.12677/wjf.2026.153090
https://doi.org/10.12677/wjf.2026.153090
https://www.hanspub.org/

M 2%

Abstract

Based on MOD13Q1-NDVI datasets and 1-kilometer resolution meteorological data from 2005 to
2024, trend analysis, Hurst exponent calculation and Pearson correlation analysis were adopted to
systematically explore the spatiotemporal evolution characteristics of vegetation coverage. The re-
sponse of NDVI to air temperature and precipitation was further analyzed at interannual, spatial
and monthly scales. The results show that: (1) The annual average NDVI in Shiyan City has presented
a significant increasing trend over the past 20 years with an annual growth rate of 0.024 per decade.
NDVI peaks in summer, while its growth rate reaches the maximum in winter; (2) Spatially, NDVI
follows a spatial pattern of high values in southern and northern mountainous areas and low values
in central river valleys. Vegetation improvement areas are mainly distributed along the Hanjiang
River, with sporadic degradation around urban built-up areas; overall vegetation conditions fea-
ture strong stability and will keep improving in the future; (3) At the interannual scale, NDVI is sig-
nificantly positively correlated with air temperature yet insignificantly negatively correlated with
precipitation. Monthly-scale analysis indicates that air temperature exerts no remarkable influence
on NDVI during the growing season, whereas concurrent precipitation in June~July and Preseason
precipitation in May impose prominent positive promoting effects on vegetation growth.
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Figure 1. Overview of the study area
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Figure 2. Trend of NDVI values for Shiyan City from 2005 to 2024, including annual and seasonal variations
B 2. +iE 2005~2024 SFFFRKUZE NDVI EE LS

DOI: 10.12677/wjf.2026.153090 783 Rl {7


https://doi.org/10.12677/wjf.2026.153090

PVELE 4

XEEPUZE, BT AL T WA KR, ZZ 2K SR IL R L0, NDVI SR 4800 B 425
B, AR SROUR G A K EOIERR I B A Z 32 Az 5B R TR R IEE),
NDVI S KHE AR JE DU 5 07, MR o @ SO R, 1RTHIR R &3 = T HAR T

4.1.2. BE D F4FHE

THETT R NDVI B4k 2 i A% mdbith s ” (o Aids e, mfE X 3 AR e+ HE T P R
R X A L i R A b R 2R 08 R K, ARAELIX 0 A AE -3 T 4k X R & Bk T
LRI 3)o WFTE X AE A A KRBT, BEAS X IR NDVI 5 K1E A 0.732, “FIIMEA 0.605, 90%LA
X3 NDVIEAE 0.5 BLE, HA NDVIETE 0.6~0.7 FTHAR 5 Lt 70 78 X TR =20 2

33.0° N}

60
=50
=
=
2
=40
=
IR
3

32.0° N}

80

()

-
=3

20

NDVI{H

e 0.73

0 25 50kn fiK: 0.01 0

| [0.1, 0.5)

110.0° £

T1L.0° E

66. 87%

(0.5, 0.6) [0.6, 0.7)
NDVI{E

0. 22%
[0.7, 0.8)

Figure 3. Spatial distribution (a) and pixel proportion (b) of the average NDVI values in Shiyan City from 2005 to 2024
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Table 1. Grading standards for NDVI change trend in Shiyan City from 2005 to 2024

5= 1. +HIE™ 2005~2024 £ NDVI L #83  RArfE

NDVI A4 3 REE(S) 5 WA A E A B IG5 (%)
FEEIRL S <-0.004, p <0.05 0.83%
BRI —0.004 < S <—0.001, p <0.05 0.64%
FeARfE —0.001 < S <0.001 (P <0.05)8% p>0.05 38.66%
LG 0.001 <S < 0.004, p < 0.05 37.60%

W $>0.004, p <0.05 22.28%
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Figure 4. Trend of NDVI values in Shiyan City from 2005 to 2024
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Figure 5. Spatial distribution of the coefficient of variation (a) and Hurst index (b) of NDVI values in Shiyan
City from 2005 to 2024
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Table 2. Classification standards for NDVI variation coefficient and Hurst exponent in Shiyan City from 2005 to 2024
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NDVI éifﬁﬂz B IX ] ﬁﬁﬁ/ﬁi i b Hurs; %Zf@ri B X ] 1%%%2,;{ L
A ) [0.000, 0.047] 52.61 RFRS: H<0.5 0.93
BARSH (0.047, 0.054] 17.41 KL S 0.5~0.55 2.75
&) (0.054, 0.087] 26.55 EBESRSk 0.55~0.65 22.38
b=, ) (0.087, 0.250] 2.32 SRk 0.65~0.75 38.19
3= &al) (0.250, 1.100] 0.40 PRRFLE H>0.75 35.05
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Figure 6. Interannual variation trends of temperature and precipitation in Shiyan City from 2005 to 2024
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Figure 7. Spatial distribution of temperature (a) and precipitation (b) in Shiyan City from 2005 to 2024
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Figure 8. Correlation between NDVI and temperature (a), precipitation (b) in Shiyan City from 2005 to 2024
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Figure 9. Spatial distribution of correlation coefficients between NDVI and temperature (a), precipitation (b) in Shiyan City
from 2005 to 2024
9. T3 2005~2024 £ NDVI 55iR(a). FEk(b)BEXRH =@

RS 7 HETH NDVI OGS AR AR 0 (I A RN, X 2005~2024 4E4KZ%(5~9 H)iZ H (1) NDVI {H
H5AALLKHET 1. 22 3 HRAMRR 7T 7 XA . BFFCREL, HHETT NDVI 500 FRK
FRI R S 5% 8 A7 AE S 35 A 21 70 3 S T TR i AN (L 3) e 2 A KR 6 H v 7 AR AR I R B35 1 1)
S, AHICRET AN 0,638, 0.457, FWIAKIEZHI A RE KK 45 AT A U A0 & 41, $RTFIX I
R Ko e 1 I BEKAE 5 A RBLHE 8.3 15 R (r=0.477), RBLHEF AR K2
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Table 3. Correlation coefficients between monthly NDVI during the growing season and temperature and precipitation in the

previous 0~3 months in Shiyan City from 2005 to 2024
3. HE™ 2005~2024 FFEKZEHRH NDVI 5657 0~3 BSIR. FBKMHEERE

AERT RRAH
5H 6 H 7H 8 H 9H
TO 0.108 0.267 0.407 0.179 0.161
PO 0.038 0.638* 0.457* 0.091 0.06
Tl 0.151 0.073 0.111 0.125 0.226
P1 0.477* 0.034 0.074 0.268 0.397
T2 0.167 0.327 0.114 0.189 0.062
P2 0.186 0.248 0.186 0.075 0.022
T3 0.046 0.516* 0.362 0.044 0.024
P3 0.178 0.165 0.017 0.382 0.449
H: TRARAIR, PERKEEAK: 00 1. 20 3404 A1 1. 2. 3 H: *Ropmilid p<0.05 REMERL.
5. ¥+Hig

2005~2024 H1-1ETT NDVI 4k 2 B2 FAESH, F85E5 NDVI 23 EASE, F%F/KES NDVI

DOI: 10.12677/wjf.2026.153090 788 ol gt 7


https://doi.org/10.12677/wjf.2026.153090

M 2%

HRMEARTE R ZZ /K, NDVI AEFRAGE PEAFE A (0] 3 53, U s A0 DUIE R RR S 9 s 1248
a5 2% B L X R AR AR s A — 3R 10], AE-H AL 28 T L0 AR By PULFHL HK R O 45
X, LR LR, PRI AR BRSO TR L PE B 1] WIS R R, DL i R
LIl NDVE S5 s T MR R X [12], SAR LA R RULAC, SR S R K e Rk 7
M, AR BITER T, FEKEN R W 2 R B Pl AR RIS AR PR sl K OB, X
BE T AR XA RBE B K e 2 5 NDVIEA TG 2 35 AH O 1) A 7E B«

AT FCAE 73 A+ HE T NDVI B H I 25 AR (i PR 2R I A5 18 TGl B /K S5 U R 3R TR A NDVI
BRI Z AR BRI, 182 BN RIE S s B O . flan, e, TE RS uer
AMIRAEE NSGH S SO o T R B, ARG 5 BB SRIE 3055 2 R B 30 i A AL (s,
PAPR T I 18] 2 51 4 78 i PO I 2 A A B L

6. &t

(1)2005~2024 “E-3ETT4E) NDVI & EFF&ES, 3EKF 0.024/10a. E Y AE KRN, NDVI
A &2 NDVI 3 EUF G, . B. XFHEEE LHaR, KEBEsmn-re.
FIHIAE B AR RE, BKERRESIR. BHUARE.

(2) T1ETT NDVI 2= [6) 5 3 55 3%, BAA R, R, s MR Is R ks s, mEX
TR R B X S AR ZR U4 2Rk, ARAE DX 2 B0 A0 T I A B X R /K 3o AR DO X 3 59.88%,
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