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Temporal spatial variation characteristics of temperature and precipitation in
Henan Province from 1961to 2014
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Abstract: The annual and seasonal changes of the temperature and precipitation in Henan Province from 1961 to 2014 were
analyzed using the linear regression method, cum ulative anom aly method, and M- K test method. T he results indicated that,
in recent 54 years, the annual m ean tem perature rose significantly, increasing by 0. 18 'C/( 10a) ; except in summer, the sex
sonal mean temperatures of the rest seasons showed increasing trends; and an abrupt change from low to high occurred in
19931994 . The plain regions had warmed at a faster rate than the hilly area. T he annual precipitation showed a subtle de
creasing trend in recent 54 years, decreasing by — 7.26 mm/( 10a); the decreasing season was spring and autumn and the
increasing season was summer and winter, and the abrupt change of precipitation occurred in 2011-2012. The precipitation
increased significantly in the eastern plain area and decreased significantly in the area of mountain in the northwest and south
as well as the west of Nanyang.
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Fig. 1 The spatial distribution of the national meteorological

stations in Henan Province
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Fig.2 Variation of the annual temperature(a) and precipitation(b)in Henan Province from 1961 to 2014
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Tab.1 The regressive equation of the annual and seasonal temperature
and precipitation in Henan Province from 1961 to 2014

i ARV R 2 PR ) 7 R 2R K A ) 7 FR
= . x— . = - UL x+ .
. Y= 0.0179 x— 21. 244 Y 0. 7623 x+ 766. 47
(R2= 0.2846) (R2= 0.0074)
= . x+ . B2 x+ .
% Y= 0.0319 x+ 13.953 Y= - 0.5531 x+ 168.55
(R?=0.2722) (R*= 0.0220)
g Y= - 0.0025 x+ 26. 013 Y= 0.3222x+ 373.76
(R2= 0. 0036) (R*= 0.0028)
" Y= 0.0180 x+ 14. 345 Y= - 0.5540 x+ 184. 85
(R*= 0.1633) (R*= 0.0142)

. Y= 0.0248 x + 1. 3257
= (R2= 0.1392)
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Tab.2 The decade change of annual, seasonal temperature anomaly in Henan Province ()
A

- 1961 - 1970 4 1971%:- 1980 4 1981 A 1990 4 1991 %:- 2000 4 2001 4:- 2010 4 2011 4:- 2014 4
4 -0.19 - 0.24 - 0.37 0.15 0.42 0.59
# - 0.44 -0.39 -0.38 - 0.06 0.81 1.27
=2 0.50 -0.13 - 0.49 - 0.06 - 0.06 0.65
# - 0.28 -0.12 -0.21 0.03 0.38 0.56
% -0.55 -0.30 - 0.39 0.71 0.57 -0.12
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IR IK B 2, it 2 9 B 52 97 mm; FK 2
2011 4F — 2014 4 W MR o K, w2 - B E
45. 24 mm; %&Z% 2001 4F— 2010 4E ] (1) FE KR £,
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Tab.3 The decade change of annual, seasonal precipitation anomaly in Henan Provinc mm
A

- 1961 - 1970 4 1971%- 1980 4 1981 - 1990 4 1991 %:- 2000 4 2001 - 2010 4 2011 - 2014 4
iF: 13.71 1.31 14. 36 - 16.81 2.18 - 96.90
# 17. 89 1.71 - 4.00 4.92 -9.98 - 26.39
= - 24.85 6.03 4.97 3.20 5.97 - 105. 80
K 25.90 -9.05 8.92 - 18.52 - 25.35 45.24
% -6.15 3.33 4.53 - 6.35 8.59 -9.87
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(b)Manmr Kendall

Fig.3 Manr Kendall test of annual mean temperature( a) and annual precipitation(b)in Henan Province from 1961 to 2014

4 1961 - 2014

(a) (b)

Fig.4 Accumulated annual mean temperature(a) and annual precipitation(b) anomaly in Henan Province from 1961 to 2014
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Fig. 5 Distribution of annual climate trend coefficient of temperature(a) and precipitation(b)in Henan Province from 1961 to 2014
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Fig. 6 Distribution of spring climate trend coefficient of temperature( a) and precipitation(b)in Henan Province from 1961 to 2014
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7 1961 - 2014 (a) (b)

Fig. 7 Distribution of summer climate trend coefficient of temperature(a)and precipitation(b) in Henan Province from 1961 to 2014

o

8 1961 - 2014 (a) (b)

Fig. 8 Distribution of autumn climate trend coefficient of tem perature( a) and precipitation(b)in Henan Province from 1961 to 2014

TFEE 1961 4F— 2014 FE2 BTN 478
AR BT E AWK 9 (a), FEHIE A
Q 29 “C/ (10a) ; Fr UK AN FFF 2 403 1) 37T 7
S| AT RN B I 5 4
Q 43 C/ (10a); T4 Ll Hb. g BH 25 R 7508 1 b 11
I R e RE N, 3R R B N 1 B

9 1961 - 2014

Q 069 ‘C/(10a); M FG4 1961 - 2014 4470 H
A 2RI K38 LI NI & A WL 9( b)), P34 3
1 74 mm/ ( 10a) , #E AR F ot B 7K G iR B2 1 2R r
1) 75 Jbiefs ok, PV Lkl /N TR AR R, g5 K E
FETE A E (1 [ 46, A 5. 02 mm/ (10a) , 5e/ i H B
FEFZ VUL =T, 24 0. 29 mm/ (10a) .

(a) (b)

Fig.9 Distribution of winter climate trend coefficient of temperature(a) and precipitation(b) in Henan Province from 1961 to 2014
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