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Fig.1 The distribution of meteorological stations

in Liupan Mountain areas of Ningxia

24 ~25 C ,B54F5E M 18 ~20 CH 25 ~28 C, 1R
S IR K R A RS s B R Y
AR AT NAAE FHAE/N 2 2 5 I (IR, A 2]
NARI P FAURAGE = AR S, R R
BRI AR R S Bt A T A R R
YR 28 CC, AR i R P
FRARAE E , SRR T 17 C b, A i 77 2 31
B D IGERF AR E o ISR X AR 52 5
AR B A O, T X AR S A AR
B, AR 7% 5 WA AR 15 AT V0 3ot v, 5
TR IR AR, S SR i e 08, AT v
OB BRI 3 s SRR B K, B
AT AR S 2 AR K PRI, A R ke B
HE, NMARIERSE TV o AT XU SR A AR A G
A XU /)y, A AR RN M DA 1) KA ik
RT3 1 9% AR BGR EEREAR 1 °C, SRR, XU
SERFAAL RN I, S PR RIS . i TR
X AR R Mk, S e s B T
ANTRIE B AR A X T R 0 IR o A e et E 11 3
[T, BRI, A SCR R B9 5 it/ il
DX 45 b A SRS, LA

15 RH-70 V-2
T + T -T_ + - T =28
RH-70 V-2
T = _ 1
. T + T 5 17 < T <28 (1)
p_ RH-70 V-2 T <17

15 2



%6 4]

MR A« 7 S B 1 DX 7 b ik i A o BE o3 Ar 1037

AT T T T CC) 2050 O G BE | H 5
AR H AR (14000 Tl RH(% ) 2 14:00 A
RFREEV(m + s71) Oy 14:00 MUBE . BT R R R B
AR T 38 2 S R b AR 1

P RET R A BT A R T b e

Tab.1 The comfortableness levels standard
based on apparent temperature
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Tab.2 The annual average days of each comfortableness level in Liupan Mountain
areas of Ningxia during 1981 -2016 BiHL.d
X I fTid #id Begrid BeErE KU L PG IS R ANET I
)R 17.6 25.5 25.1 68.2 1.9 21.9
[ J5E 17.6 27.5 23.3 68.4 1.2 22.4
i 17.9 28.2 22.5 68.6 0.4 23.0
as:Alll 0.0 0.6 5.6 6.2 0.0 85.8
Kt 10.9 22.6 24.0 57.5 0.0 34.5
TR 12.5 23.7 23.8 60.0 0.0 32.0
#3 19812016 FTFEARIUKEFAEERFEBHETUES
Tab.3 Change trend of each comfortableness level days in summer in Liupan Mountain
areas of Ningxia during 1981 —2016 #Bfr.d- (10a)
H X ik [ By ik kP& KL b PAEFIE BAEFIE
15 5 1.0 2.1 -0.3 2.8" 1.0" -3.8"
[ 5t 2.0% 0.1 1.3 3.4* 0.7° -4.0"
[k} 2.6 1.2 -0.6 3.2" 0.2 -3.4"
KEfE 2.7* 2.4* 0.0 5.1" — =51
el 2.2° 15" 0.0 3.7° — -3.7"

o FRiET a0 =0.05 [ 5B R

=4

Tab.4 The difference between the suitable summer days before and after the

1981—2016 ETFEAB IR EEHEABRTUEER

abrupt change in Liupan Mountain areas of Ningxia during 1981 —2016

X AR RUERTF Ad RBFPFY AR/ RBERINEL % R AR EE L %

I 1995
JE 1997
[UFS 1994
FEft 2004
R 2004

64.4 70.7 9.8
64.8 71.6 10.5
64.5 71.0 10.1
53.8 64.8 20.4
57.2 65.4 14.3

76.8
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Tab.5 Average value of climate elements in summer in Liupan Mountain areas of Ningxia during 1981 -2016

e UR=28C e, RR<ITC 17 C<KR )
HhIX Zjﬁzﬁjﬁ I B AH X $ﬂ]/,mﬁ/ *W{;EE/ A AR X <28 CItHY (mRk.iE_/l)
YR/ % TR/ % AHXS MR/ %

I 35.6 26.9 23.0 44.2 81.8 41.1 3.6
E) 34.1 28.6 22.6 50.4 83.0 47.5 3.8
= 33.9 29.7 21.9 50.8 77.9 47.4 3.1
vavaall 25.3 — 13.9 72.6 77.2 54.6 4.1
[ 32.4 32.9 20.2 56. 1 76.2 51.0 3.1
iR 32.6 29.5 20.6 58.4 83.6 52.1 3.5
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Tab.6 Variation trend of climate elements in Liupan Mountain areas of Ningxia

Aty SR/ IR/ AR 1400 3h/  14:00 HIXHEEE/  14:00 K/
[C-(10a)"][C - (10a) " ][C - (10a) "J[C-(10a) "] [% - (10a) " ][m-s~" - (10a) "]
6] iR 0.7* 0.8* 0.6* 0.8" -2.7" -0.02
[#] )5t 0.9* 0.9* I 0.9* -3.9" -0.08
i 0.7" 0.8* 0.4" 0.9" -3.6" -0.05
g 0.6" 0.8" 0.6" 0.8" -3.4" -0.15
TR 0.6" 0.7* 0.7* 0.7* -3.1* -0.42°
TH iR 0.4 0.3 0.5* 0.3* 0.2 -0.16"
I Ji 0.6" 0.3 1.2* 0.4~ -1.2 -0.11
[ 0.4~ 0.3 0.6" 0.3~ -0.3 0.0
Rt 0.5" 0.4~ 0.6* 0.4" -0.9 -0.15
wIR 0.3* 0.2 0.6* 0.2* -0.4 -0.25*
8 H iR 0.4~ 0.3~ 0.4~ 0.5" -0.9 -0.31"
[#] J5 0.5" 0.3" 0.9" 0.4~ -1.3 -0.16*
#H 0.5" 0.5% 0.5" 0.6" -1.8 -0.14"
g 0.4~ 0.4" 0.6" 0.5" -1.4 -0.25"
bt 0.2 0.2 0.4" 0.2" -0.6 -0.48"
BE iR 0.5" 0.5* 0.5" 0.5* -1.1 -0.16"
Y 0.7" 0.5" I 0.6~ -2.1" -0.12*
ik 0.5* 0.6* 0.5* 0.6* -1.9* -0.06
[ 0.5" 0.5% 0.6" 0.5" -1.9" -0.19
b/ 0.4" 0.4" 0.6" 0.4~ -1.4 -0.38"

e o+ FoRilst a=0.05 15 TR R
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Fig.2 The annual variation, accumulative anomaly and moving ¢ — test of mean

temperature in summer in Liupan Mountain areas of Ningxia during 1981 —2016
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Tab.7 Climate elements variation before and after the mutation in 1997

of summer temperature in Liupan Mountain areas of Ningxia

oy H #7254k - - Sl R FHXH SH AT
« X pEr. v H B4k A/ B, B 5 H AL
[d-(10a)"] 9 (mes™") % e/ AE/d

=28 )5 2.8* 7.0 13.8 0.4 -0.2 -1.0 -0.9 2.0

& J5 2.6* 4.4 10.2 0.3 -0.3 -4.0 -2.1 1.3

[iFS 2.1°% 0.5 5.7 0.2 0.4 -3.9 -0.2 0.8
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Effect Analysis of Climate Change on Summer Tourism Climate
Comfortableness in Liupan Mountain Areas of Ningxia

SUN Yinchuan'?, WANG Suyan'?, LI Hao’, ZHENG Guangfen’, WANG Fan®, GUAN Jingde'

(1. Key Laboratory for Meteorological Disaster Monitoring and Early Warning and Risk
Management of Characteristic Agriculture in Arid Regions, Yinchuan 750002, China;
2. Ningxia Hui Autonomous Region Climate Center, Yinchuan 750002, China;
3. Pingluo County Meteorological Bureau of Ningxia Hui Autonomous Region, Pingluo 753400, Ningxia, China )

Abstract ; Using the meteorological data in summer of Liupan Mountain area in Ningxia during 1981 —2016, and focusing on the appar-
ent temperature, we analyzed the days distribution characteristic of different comfortableness level and the direct influences of tempera-
ture, relative humidity and wind speed. The results are as follows: (1) The climate in Liupan Mountain was cooler and wetter, it was
not suitable for summering most of the time. The suitable summer days in other areas were 57.5 —68.6 d, the most comfortable days
were 10.9 = 17.9 d, and both the suitable summer days and the most comfortable days were maximum in July. (2) With climate war-
ming, the summer tourism climate comfortableness improved and the suitable summer days increased significantly with the range of 2.
8-5.1d- (10 a) ", and the largest increase of the most comfortable days occurred in areas except Haiyuan. The increase of the
suitable summer days in June was the biggest contributor. (3) The suitable summer days had an abrupt change in these areas between
1994 and 2004, there was about 64.8 —71.6 d and the percentage reached 70.4% —77.8% after abrupt change. (4) As a whole,
the rise of temperature and decrease of wind speed had positive effect on the summer tourism climate comfortableness, and the decrease
of relative humidity had a negative effect, the climate became warmer and drier.

Key words: climate change; Liupan Mountain areas; summer tourism climate comfortableness; effect



