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Abstract

Grassland ecosystems are an important part of natural ecosystems, it is of great significance to dis-
cuss the relationship between vegetation phenology changes and extreme climate for grassland eco-
system protection and extreme climate disaster prevention. In this paper, based on the MOD13Q1
data and daily meteorological data information in Hulun Buir area from 2001 to 2017, the S-G filter
method was selected to fit and reconstruct the NDVI time series data, the dynamic threshold me-
thod was used to extract the grassland vegetation end of growing season, and the trend analysis and
correlation analysis methods were used to analyze the changes of grassland vegetation end of growing
season in Hulun Buir and its response to climate extremes. The results showed that: 1) The end of
growing season was mainly concentrated in 260~290 days, but the phenological parameters of dif-
ferent grassland types were different; the interannual change trend showed a weak upward trend;
spatially, the EOS advancement area was mainly distributed in the central and southwest areas of
Hulun Buir, and the EOS delayed area was mainly distributed in the central west and southeast
areas. 2) In the recent 17 years, the extreme temperature index TX10P in Hulun Buir area showed
an upward trend, TX90P showed a downward trend, and TNx, TXx, TNn and TXn showed a down-
ward trend in general. The extreme precipitation index CDD showed a downward trend, while other
precipitation indexes showed an upward trend, which indicates that the precipitation in this area
increased. 3) The responses of different grassland vegetation types to extreme temperature indices
and extreme precipitation indices during end of growing season were not significant and differed.
This study helps to deepen the understanding of the response of grassland vegetation phenology
to extreme climate indices, with a view to providing a reference for maintaining ecological bal-
ance.
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Figure 1. Geographical location and grassland type distribution map of Hulun Buir
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Table 1. Names and definitions of extreme climate indices [12] [13]
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Figure 2. Multi-year mean values (a) and percentage of occurrence time (b) for the Hulun Buir grassland end of growing season
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Figure 3. Multi-year mean values of different grassland vegetation types in Hulun Buir during the end of growing season
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Figure 4. Inter-annual variation chart of Hulun Buir grassland vegetation
at the end of growing season
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Figure 5. Variation trends (a) and percentages (b) of grassland vegetation end of growing season in Hulun Buir
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Figure 6. Significance test (a) and percentage (b) of the change trend of grassland vegetation in Hulun Buir during the end of
growing season
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Figure 7. Temporal variation trend of extreme temperature index in Hulun Buir from 2001 to 2017
(& 7. 2001~2017 FAFE DURR IR SR G E AT B T L4235

AR AR ity R 2 2 1R) AR AL 34 n] LAFE Y, TXLOP A TXx 78 KR 43 Hh X 2 30 HH 438 n i)k 34 (<1 8) o
TX10P I H B 3 b X E B0 AT AERPAE DR PEAL S, o &l i v 3t DX AN AR BB 1 — /Nl 70 X . TXx
S I L R 5 0t X 3 A £ 7Y R AT R AR R PG 3 X . TNy TN TXn 72K E X 2 I F
FRIE 3, TXOOP 7EREA i X AR R I H T Fta 5 TN B R BB A b X 3 ZE o A FERFAS DURZR AL
e 258 i G 0 G L A X o TN S 3 EE e 4 1 [X 3 A R vh B ep )7 B, R IX B SR L R B3
TXn IS B 35 X 32 B A5 2 T Al DL 3 X

4.2.2. BmpEKIEBA S TALEFE

M 2001~2017 FEF¥ AR K AR B AEBR AR AT UK I, HF2E %48 % CDD LA 0.004 d/a frs % 2%
T, FRELIRIETEE CWD LL 0.03 dfa (i A 2RI 9). 18 17 4], CDD f e fEH AR
B 73 ) HHAE 2012 4R 2013 4F, fsfd N 99 d, i fiK{E A 35 d. CWD s {E AR AR 43 71 HH ILAE 2009
AR 2007 4F, 43704 5.6 d A13.3d.

£ 17 £E18], e KF$7K & RX1dayRX5day 22 ETHES, 73075 PA 0.47 mm Al 0.98 mm [#i&% -7} .RX1day
Feen (H HILE 2013 4F, fm{EN 68.24 mm, R AIGE HILE 2017 4, 4 31.86 mm. RX5day f i fE H ILTE
2013 4, 7}y 96.59 mm, HAKAH HIUAE 2004 4, FAILAEHy 54.25 mm. EFRUL, 1T 17 FERIREKEA I e .

DOI: 10.12677/gser.2023.122014 149 BRI


https://doi.org/10.12677/gser.2023.122014

HHET S

a. TNn
Slope (day/a)
I >0.10

[ 0.05-0.10
[0-0.05
[1-0.05-0
[1-0.10--0.05
[1-0.15--0.10
[71-0.20--0.15
Il -0.25--0.20
Bl <-0.25

b. TNx
Slope (day/a)

N > 0.02
N 0-0.02

[7-0.02-0

[1-0.04 --0.02
[1-0.06--0.04
[1-0.08 --0.06
[77-0.10 - -0.08
[ -0.12--0.10
B <-0.12

c. TX10P
Slope (day/a)
I > 0.50

[ 0.40 - 0.50
[770.30 - 0.40
[10.20-0.30
[]0.10-0.20
[10-0.10
[ -0.10-0
[ 0.20--0.10
B <-0.20

0 100

km
200

d. TX90P
Slope (day/a)
I > -0.20

[ -0.30 - -0.20
[77-0.40 - -0.30
[1-0.50--0.40
[1-0.60--0.50
[1-0.70--0.60
[[71-0.80--0.70
[ -0.70 - -0.80
N <-0.90

0 100

e. TXn
Slope (day/a)
I >0.11

[ 0.07 - 0.11
[770.03-0.07
[]-0.01-0.03
[ 1-0.05--0.01
[1-0.09--0.05
[71-0.13 - -0.09
[ -0.17--0.13
B <-0.17

f. TXx
Slope (day/a)
N > 0.08

[ 0.05 - 0.08
[770.02-0.05
[]-0.01-0.02
[ 1-0.04--0.01
[1-0.07--0.04
[ -0.10 - -0.07
[ -0.13--0.10
B <-0.13

km km
0 100 200 0 100 200
Figure 8. Spatial variation trend of extreme temperature index in Hulun Buir
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Figure 9. Temporal variation trend of extreme precipitation index in Hulun Buir from 2001 to 2017
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Figure 10. Spatial variation trend of extreme precipitation index in Hulun Buir
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Figure 11. Correlation between EOS and extreme temperature and precipitation index of different grassland vegetation types
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