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Fig.2 The annual and seasonal variation characteristics of air temperature in Naiman Banner from 1961 to 2021
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Fig.3 Mann-Kendall test curves of annual and seasonal air temperature in Naiman Banner from 1961 to 2021
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Fig.4 The real contour and variance map of annual and seasonal wavelet coefficient

0 100 200 300
INBE T %

{D: #k=

0 100 200 300
INBE T 2%

1960 1970 1980 1990 2000 2010 2020
&2

{F: &=

0 200 400 600
AN TS %

of air temperature in Naiman Banner from 1961 to 2021

27 . 44~47 a7E P JEI, BRA TS5 X P 3 R 1953
—1999 4= B K A8 Ak 1 F 5% 26 B, A 9% i B D R
IKAFAE 2~4 . 5~7 11 ,15~18.21~25 . 31~41 a [ 5E %
JE . AR GE 0 A5 R 5 DL R e B T B & R
AHALL

3.3 ZEAXEHREEL

EAEBNEMSHTLBEDR
Z5 2 1966—2021 4 - #4725 & 5 R 1 861.79
mm, F = E HIE 2017 45, 29 2 326.50 mm, (K (H
HUEAE 1991 4E, 24 1 408.00 mm., & AN B 5% I BE A
ZR R AR ORI e R R R 32.50
mm/10a( & 8) ., HF HFE KEMEENHEKER
ZAE - Y 4 5N 667.23.696.86.375.92,120.90

3.3.1

mm, PY 2 1) i & 53 1) 24 3,60, 15.30,7.80,17.20
mm/10a, F& B DU 228 & i 5 e MO B i 3, (B 75
BRI AR B % E M RRIN BE N
BN (P<0.05), ARSI S EMNIMRZ ¥
KT 7RI EE A —E, H A B o8 & Bi2E
K AE A ER I BRR [ R 4 b Xy
FEI g B I s e A, Horp R P SR S L B IR E A
SRR S 3R Y AR Ak R 2R R R /D 1 R )
TR ARG X H i R B R S R+
IR K E 2 | N2 Vb M R LT e S A
AR KGR KY B TR (528 K AN B R A
5, P>0.05, Bt A i ) s m Aok i (528 %
DG, P<0.05) i/ HZ% 2 i n , A
¥ H A Z R B 2% K i S B 3 IE AR 6 (P<0.001)



6 i v o 43 %

700 - 1401
1=0.922x+2181.96 R=0.02 P<0.001 A 4k y=0.148x-242.09 R*=0.01 P>0.05 B £%

100 , ' ' . . , i . . . , , . .
1960 1970 1980 1990 2000 2010 2020 2030 1960 1970 1980 1990 2000 2010 2020 2030
Ay ki
500 200-
3=-1.007x+2238.74 R>=0.04 P>0.05 CE=S 3=0.009x+35.84 R=0.01 P>0.05 D: #k%
4004 150
£ £
ml\mﬂ300- @100-
% %
£ 200 &
50+
100 .
T T T T T T 1 0- T T T T T T 1
1960 1970 1980 1990 2000 2010 2020 2030 1960 1970 1980 1990 2000 2010 2020 2030
4 i
307 ,=0.094x+191 64 R=0.01 P<0.05 E &%
254
g 204
£ 154 —o— WA E
2 —
& - - 10317
5.
O.
1960 1970 1980 1990 2000 2010 2020 2030

4
K5 2= 1961—2021 42K & 1 2 4F =5 AR (L FRAE

Fig.5 The annual and seasonal variation characteristics of precipitation in Naiman Banner from 1961 to 2021
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The variation characteristics of main meteorological factors in Horqin
Sandy Land during 1961-2021: A case study of Naiman Banner

Niu Yayi', Liu Wei'*?, Dong Jiarui’, Lian Jie", Wang Xuyang'*, Li Yuqing""
(1. a.Information Center/ b. Naiman Desertification Research Station, Northwest Institute of Eco-Environment and Re-
sources, Chinese Academy of Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing
100049, China; 3.Naiman Meteorological Bureau of Inner Mongolia, Tongliao 028300, Inner Mongolia, China)

Abstract: To analyze the variation characteristics of major meteorological factors in Horqin Sandy Land under
the background of global climate change. Based on monthly meteorological data, the trend analysis, Mann-Ken-
dall mutation point analysis and wavelet analysis were used to analyze the multi-scale temporal variation charac-
teristics of main meteorological factors (temperature, precipitation and evaporation) in Naiman Banner from
1961 to 2021. The results showed that: under the global climate change, the major meteorological factors in the
study area changed significantly, and the temperature increased significantly at a rate of 0.21 °C/10a, the precipi-
tation decreased significantly at a rate of —9.2 mm/10a, and the evaporation did not increase significantly at a rate
of 32.50 mm/10a. From the seasonal variation, in spring and autumn, the temperature, precipitation and evapo-
ration showed an increasing trend, while in summer and winter, temperature and evaporation increased and pre-
cipitation decreased. The time of mutation point of each meteorological factor was different, among which the
temperature was about 1971, the precipitation was 1978 and 1987, and the evaporation were 2002, 2009 and
2013. All meteorological factors showed obvious periodic changes during the study period, including tempera-
ture of 3—7 a, 14-23 a and 34-43 a, precipitation of 3—6 a, 8—11 a, 13—23 a and 43 a, and evaporation of 5—7
a, 11-16 a, 27 a and 35 a.

Key words: temperature; precipitation; evaporation; mutation point; periodicity



