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Vegetation phenology dynamic and its responses to meteorological factor
changes in the Mu Us Desert of northern China

Zhu Yakun' Qin Shugao' Zhang Yuqing'® Zhang Jutao' Shao Yanying' Gao Yan'
(1. Yanchi Research Station, School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China;
2. Key Laboratory of State Forestry Administration on Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: [ Objective | Monitoring regional vegetation phenology in sand area and determining the
relations between vegetation phenology and meteorological factors are crucial to understand the dynamic
response of sand area ecosystem to climate change. [ Method ] In this study, through normalized
difference vegetation index ( NDVI) time series data, we extracted vegetation phenology by Polyfit-
Maximum method, and analyzed the trends and relationships between vegetation phenology and climatic
factors (air temperature and precipitation) in the Mu Us Desert of northern China over the past three
decades (1982 —2015). [ Result ] In the Mu Us Desert, The beginning date of growing season
concentrated in the 96th — 144th day, the ending date of growing season concentrated in the 280th —
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300th day, and the length of growing season ranged in 135 — 195 days. From east to west, the beginning
date of growing season postponed gradually and growing season length shortened gradually, while there
was no obvious change in the ending date of growing season. In the past 34 years, the beginning date and
length of growing season for vegetation in the Mu Us Desert showed significantly advanced and prolonged
trend, and the changing rates were 0. 54 day/year and 0. 94 day/year, respectively. While the ending
date of growing season showed postponed trend but not delayed obviously. The beginning date of growing
season for vegetation in the Mu Us Desert was mainly affected by the mean air temperature from February
to April, and its ending date was mainly affected by the accumulated precipitation from August to
October. [ Conclusion | The vegetation phenology characteristics have changed significantly in Mu Us
Desert, which was mainly reflected in the advancement and extension of growing season. This will
promote the vegetation restoration and desertification reversion in the study area.

Key words: NDVI; vegetation phenology; Mu Us Desert; meteorological factor; spatiotemporal dynamics
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Tab.2 Interannual changes in cumulative 0 —5 months air
temperature and precipitation prior to the beginning date
of the growing season
A% [RMESR/(C-a™')  BokmEdy/ (mm-a™")

Number of Trend of air temperature/ Trend of

month (°C-year™') precipitation/ ( mm-year ')
0 0.044* -0.13
1 0.041°* 0. 41
2 0.036* 0. 49
3 0.038* 0.56
4 0.033" 0.79
5 0.043* 0. 34

TE: " R AE 0.05 RYKF Lol it B Va3, T 1], Notes: *

stands for passing significant test at the 0. 05 level. The same below.
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Tab.3 Interannual changes in cumulative 0 —5 months air
temperature and precipitation prior to the ending date of
the growing season
AWAg KEMBESE/(C-a™')  BoKEMEE/ (mm-a™")
Number of Trend of

Trend of air

1

month temperature/ ( °C -year ™' ) ]

precipitation/ ( mm-year " )

0 0.054 " 0. 64
1 0.047 0.34
2 0.045" 0.54
3 0.051* 0.21
4 0.039 " -0.19
5 0.045" 0.52

LAY BhAS AL LA AR Sk 2 2, T UK B
TEE S RIS 2209 34 AR vp SRR K B A 22 1k
SR AR TR B RS AT AR R, ORI 6
FABRATAY 2 A 3R B 5 R U U R AR A T
This  HAK =R B e A K 2R A5 o H ARG 32 22
PUE, R T Bk 3= e K B 1 A Jm O A7 I I A 30

(£3) TUB LRV ER TR H YRR
PRHER A 4  (H I 30 Tl B E PR RS R (P >
0.05,K 5e) . JFaR H PRI A 4 T K B 1 23 [ 73 Al
HAF (E 5a.c) , BEHIITIG B IR S AT S 80 T AR K F
AAE IS, RIS TELAE B 5 3R 00 Ml A K T A K v 473 7
EEEMO, EdE 30 RED, BLRVDHAYES
REEAGE) T TR B T AR S —
JIHRAN NN R (R A S TR R, 5—T7
T P T A BRAZIE , AN 7 T i 9l 5 Ak 6 5 3R VD b
P AR R HE R, M -5 PR 5E 22 8] 1) ) R
ACHRA I AL AE S fEAHAE DS S, I, SR XS
B HRE R RPIR RS TR

TEARAR A W] B AL T, T R XS
TRARIA 22 1T g R W B 5 RVD XA AE AR
V3R ex i AR Z TG H R AT, A K K S
Kyjai, R, 2% X RS R
G5 BRI 2 6] (1) PSS A SRS, LA AR AR
S SEIN ARG A A T B 5 2 AR &
TERIZMIR CO, , R ZE MR b I+ R 357 5
] RE 2 B DXI/ NG 30X AR 5 ) Ak A o <k
AL HE RSOV, T3 B, AR SR MR S R AR 1 W]
RE il T 52 XA 2 A T, 25 A0 A 25 T K B8 o s
T3, MR R B B 670 TR0, BT AT 22 )i 7 XA
Bl R e G R A A K BRI

4 #  ®

1982—2015 4 6], BRI HAE WY 5 4B T
WAL, FERIAE A K B 06 H WA $E AT
(0.54 d/a) FIAERKZFRIER (0.94 d/a) , HAEE
SIRIEMCREY), KEIWARIELIREESRY
bR B A R R PR AT AR | 36 X A K A 5
T Ak 3 A B — e (R AR AB(EAS T AR
B LRV HFEK I TR EF R, A KB K S
SR X BAE AS KT BRI AR A AR i 1L
S R DX K YR A4 A R AR R RE T kS T
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