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Abstract: To explore the influence of climatice factor changes and even mutations on vegetation evolution in high—latitude
forest cover areas in northern China, we used MODIS-NDVI data and TM/ETM + data, combined with a 62-year
meteorological observation dataset, We analyzed these data using a pixel dichotomous model, cumulative anomaly analysis,
a Mann-Kendall non-parametric test, sliding t-test, and correlation analysis. We discussed the evolution of climate change
and its mutations on vegetation cover in the Wuyi Mountains National Nature Reserve from 1975 to 2016, as well as different
climatic factors and vegetation cover types. The spatial variation was correlated. The results showed that; (1) Climate

change in the Wuyi Mountains protected area exhibited a trend of warm and dry development. The annual average
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temperature increased (0.557°C/10a) , the annual average minimum temperature and winter temperature increased fastest,
whereas the autumn increase was the slowest. The annual variation in precipitation was small ( —14.052mm/10a) ;
however, the seasonal variation was obvious. Through the mutation test, 1980—1995 was a period of sudden change in
climate warming and dehumidification. (2) The NDVT of the vegetation growing season in the study area was 0.673, and the
area covered by vegetation accounted for 87.69% , of which the highest vegetation coverage area accounted for the largest
proportion. (3) During the abrupt climate change period, NDVI decreased significantly during the growing season, and
vegetation degradation was severe. There was no significant change in the low vegetation coverage area, and the high
vegetation coverage area began to gradually degenerate into medium and low-level vegetation coverage areas. The degradation
of vegetation cover in space was mainly reduced in the central mountainous areas along the low hills and surrounding areas.
The extent of decline in different vegetation coverage areas was as follows; mixed forest > grassland > coniferous forest >
cultivated land > wetland. (4) The correlation coefficient between annual average maximum NDVI and annual average
temperature and annual average precipitation in the Wuyi Mountains protected area was 0.261 and 0.068, respectively, and
the positive correlation area accounted for 56.67% and 42.79% of the total area, respectively. Significant spatial differences
were observed. The temperature factor affecteds the spatial extent and capacity of vegetation coverage, and had a higher

spatial correlation, which was also the dominant factor affecting vegetation degradation.
Key Words: climate change; mutation analysis; vegetation coverage; NDVI; correlation analysis
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Table 1 Statistical results of climate impact factors in the Wuyi Mountain Nature Reserve from 1954 to 2016
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Fig.3 Cumulative distance variation of air temperature and precipitation in the Wuyi Mountain Nature Reserve
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Fig.4 Slip T test and Mann-Kendall nonparametric test of annual mean temperature abrupt change in the Wuyi Mountain Nature Reserve
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Fig.5 Slip T test and Mann-Kendall nonparametric test of annual precipitation variation in the Wuyi Mountain Nature Reserve
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Table 3 Annual average NDVI index grading of the Wuyi Mountain Nature Reserve
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<0.1 12.31 0.4<NDVI<0.6 22.13
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0.2<NDVI<0.4 11.22 =0.8 23.54
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B HAR A T B R BRI Y  FORFN BT (E ol TRAEY) 32 BRI S ma o, I i HHAF 35 NDVI

http ; //www.ecologica.cn



8 A R 39 &
eI NS
2|
: i A
g :
h ¢

48°41"
48°43'
T

48°36'

NDVI

| | — B b

48°36'

1.0 08 06 04 02 0 JEMBK )
129°00" 129°15’ 129°30'E 129°00’ 129°10’ 129°20’ 129°30'E
B 6 LffiIEEARIPE NDVI Z=ESH E7 BfFKRBEARPRIMEHRNESER
Fig. 6  Spatial distribution of NDVI in the Wuyi Mountain Fig.7 Coverage types of land vegetation in the Wuyi Mountain
Nature Reserve Nature Reserve

2.3 AAEH TSR SR R
2.3.1  AAERARRHAAE W 55 0 S AR L RHE

PP DX 28745 i i A 7 o P ) sh 7k (1R 8) M a6 FE AR e G s AR Ak S T A 43 Ee (1B 9) T4, 76
SAEGARTT , W X R AR R IR R /K N B 28 Ak 4 # (-0.0087°C /10a, —10.206 mm/10a) , {4
TRFEH NDVI KT 0.6 0y 09 h s P ol 78 25 a3, B g 55 XS (NDVI=0.8) f h & 8 AR JL ik 7,
B b SR L 50.76% , T {RAN 1% 78 56 X R (NDVI=0.8) 42 FR7EPE b 5 A B wf ks IX 5 B b, A% 5 i i AR
FLAY 10.75% , #6228 i B b, BT 5% X8 A 2 B0 A i T 5, oK it — 45 R R g T #a 3 (0.
6209°C /10a,—12.768 mm/10a) , BAAR L F I K55 9 ) 1 7 25 X (0.2 < NDVI<0.6) o0 3=, i o0 g g
F4) Ly o) D) St A R AERTA F) Feo DXRR AR 8, T o BT AR B ) 53.85% , e A B 7 i DX IS AU AE vh i i - It
75 1] AT L DX AT P s R 5 7 o, E L B R Y 22,17 %, 76 S 8 L ARAR B X A e e AR i 3], 275
A W 4 58 785 5 W e 7 5 P i S 3 I A, HEAS (DA o 7 5 DX 38T A P B L < T S MR > 1 b > I bk >
Ho > T

WS IX R 2 S A AL 228 520 (&1 8) , NDVI H JF 3K £ 0.8273 T [ 51] 0.6739 , Fi 9l 78 o o &
W, 2 S P v A i X AR T RS AR D - A > I A S A > R AR SIS L (IR BT 5 IX 58
ARHIT I T AR, RS AR B 5 X AR S A 1 4 i 5.23% .9.53% - E) 27.54% \26.31% , 5 w5
FUR A, b A S o h e 7 o X R R T Rk A U R Rk e 7 T X AS T G v S R E AR A L
T AR 7 55 DX R R 35 (50.76% T IS 22%) i AR B 35 XA A IR i LB R A AR 5
H IR AR B 7 5 X, AN ) S AT Y 2 5 DX 28 2 ) PO BRAMORE BT B A S B 1 L, 25 A 8728 J 1 DY )
357 6 E TR U R e A S DR R AR AR IR T A
2.3.2 A AgEAR I S R R AR AR T AR B B SRR LA

55 1975—2016 4F 55 JHE 4P XA AR 1) NDVI 25 ) 3 o v Al ARG 28, A o 7 2 55 A0 B | 70 UMk
SR JE T 5 AR KN 16541.77 hm*(39.32% ) , BFH o AR IR 4783.31 hm?*(11.37% ) , T 7ES,
AR AR I 1), 3 M 5 8 M B o D FR R K (24.03% (23.45% ) , #F M 5 TR 28 AR G 1 AR AR K (16.18%
16.79%) o AR AR A 5 AL AR AR (LT B 9 B 4F 2 NDVI 25 i) 55 A8 Ak n] 1 (3% 4) |, 58 A8 B LA

http ; //www.ecologica.cn



9

BEAL A I (R SR SR PRI DR i 10 A R L A0 974 1) i 7 T 5

48°50'N

| 19834

KA

>z

48°43'

48°36'
T

48°43' 48°50'N

48°36'
T

48°50'N

48°43'

48°36'

! ! ! Bl

Il

129°00" 129°10" 129°20" 129°30'E 129°00" 129°10" 129°20" 129°30'E
0 13 km
51
NDVI I
1.0 0.8 0.6 0.4 0.2 0

8 MERSBERETHAFEEKERK NDVI ZEFHEHTERILE
Fig.8 The dynamic process of maximum NDVI spatial distribution in the growing season before and after the climate change period in the

research area

B 7 56 IS A1 NDVI 258 [B) 25 P54 b S o T R A 248 b 91 R 32 vy 0 B A AR TR i 3, 5 A8 R AS R AR 1y
NDVI 75 [H] AR {0 5 R R H (1 -2.251% 1 >1-0.196% | ) \ FEH b F+ 18 5 (1.493% > 0.268% ) fe 5, H £t
AR AT 25 X 10 7 Ak R R G e K T 1975—2016 AR AE 1% B 55 1Y RE AR S IE (1-0.387% | >1-0.064% | |
0.031%>0.0008% .| —0.016% | >1-0.003% | ) , ¥ 1b X FEAWC RN () TP 5c 55 (-0.016% ) , Wi L3504, 78
1980—1995 41/, fiz 5 AR I 10 128 41 SRR 1 7 25 1B Ak 1Y) R85 K F 1975—2016 4R S PR 7 3 1A AR fh s 3
Y
2.3.3  EPEE R ARAL S A A AR OGRS B

FRAE 5 (I8 SRR X AR B K NDVI S5 4R S5 R AR S8 K A e 2 Rl e A 25 R (&1 10) . 7 1975—
2016 4 (0], S HHIA R X AR i K NDVI S54ESRAHE RECH 0.261, 54EIREK 2 AHE R ECH 0.068,

http ; //www.ecologica.cn



39 &

10 £ A ¥ W
300000 1 1 0.6
O A
250000 | {05
@ B ®%E
0§ .S 200000 04 R
ez R
& E 150000 | {03 m
R 5 &
& 5 100000 | 102 1=
50000 | {0.1
0 N 2 o % o o : 0
ARHE B IR R A AR v R SR
AHX BA#IX AHX B#X
B9 SHRIEEBARPERTHENPESELAENBEERENGTITESERES LT

Area percentage

Fig.9 The annual average pixel count and area percentage change of vegetation cover in each grade in the period before and after the

Wuyi Mountain Reserve

Hidp B E AR S B80T 430 5 ST R AR Y 56.67 % F1 42.79%

F4 SEREHPSEETUHANZEERESRLEANSEITSHT
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