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Fig. 1 The pentad temperature polar plots of Ergunayouqi
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Table 1 The terms used to describe the degree of the

changes between the two 20-year periods
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Fig. 2 The spatial distribution map of the

pentad temperature change clusters

3.1.2 el AL 2R IS 2 [ 3 A

AL 1) R AR U 3 R 22 A TR 2 (T 114 =5 ]
oA

R T3 ALFH WAL DLIR T L 2% 22 B B AR 5B
S ARALT o A Bl 3t Y R AR AR U A R T
AT, R B AR B F 0 BT NSl )

AL R L R e 7R AL — P4 g 1) A EL A

R TS AL 8 MR R e XL B 22 4
AT A AR AL ES R AL Sk bR . e AT AT, B
L J AR — P8 i 3 A e

R T2 ALK LT 7% 0 T3 R4 S B Y
R BN TR A L ERE s R e T RO
A H

BRI TLADHE L 2250 T B0 R 380 P AN AR vl
A3k T R AR SRR 22 3 Tl AL T L A K T R 5
TAAEER .

R TA AL SP /K 22 3 im0 R BT 7 5 B K
W AT NS RSB X

MR A A TS 1 25 ) o A T DL - SR AR
WAFAEES Al . K TS A0 T2 0 A T[] — 4
JEHT PN B IS A SR L Al RE 2 T 3 AL AR Y
W 25 5
3.2 SEBETHMIE

> R A B AR T 5 R 22 Hfk R B
Thili > i HAT 2 B 5 TR . R DR R B
Bl (HCA W5 R . 5 N IRHRLES 19 k(4 1
1—5 H) 5 31 &5 31 H—6 H 4 H) .5 57 &
(8 H 812 HOFISE 72 (12 H 22—26 H) H B
FIHIR (@<<0. 0D (K 2) s [A I 7258 9 (2 F 10—
14 HOMIEE 49 %8 A 29—9 A 2 HOMHTA LA &

®2 BEREPREZLEMR
Table 2 The pentads with significant temperature
increases in clusters

WF RRTL RERT2 RRTS RETLI REERKTS

o557 V Vv Vv v
558 Vv Vv v

09 Vv v Vv Vv

55 10 M Vv

o511 5 Vv Vv Vv

5519 % Vv v Vv Vv Vv
5 21 Vv

55 31 fg v v v v v
o5 37 M v

55 39 Vv

5 46 5 Vv
o5 A8 {5 v Vv

95 49 5 Vv Vv Vv
55 50 v v Vv v
o557 f Vv Vv Vv Vv Vv
55 60 {5 Vv Vv

9572 Vv v Vv v v
55 73 M v Vv Vv v

v/ RN R .



446

i 20 %

2

L TR 2 R A

HY L AT DL A Bt BT A R (8 72—
T35, A 611 M) ORBKHI (5 4851 ) . iX M
AN B A P L ok 2 B 3 R 3 T
. K T3AH 4 ABFETHEMMEE, R T2 M1 Tl
FHA 12 ARETHRA P RE T4 TS 84 84
2 THE A
3.3 BEMESKE

R T2 By dRe s Ul 1 BUAE SR 42 Mok HAh 3R 26
1 5 v AR Y BLAE 2 40 . TR IEL SR 2K T3 A
T4 (1 e Il BUAE S 4 e, R T TS
R BEAE S 3 Mk, R T2 Y e IR HE BUAE
S5 3 RANER 4 . AL RS R T 0 CRIMRM

110 120°E

100

3

40 ANIHEINE] 48 4~ B Z 18] A9 IR 2ZEAE 0 C JY
AT B AE AP RN RE A I /N . 53 Ah s AL [a] R A
QWA 2 18] 1 il 22 A IR i a3
3.4 RER.EESEHIARNEBREEEN

6 5 v 5 A Uk B 1 BRI () B H AR A AE — E A
JE bR T AR A AR A DL
3.4 1 R A AR H BL E]

B 20 4F Hf L 2% 15 il (9 % o 1=l HE B B0 BT 1) A7
B A BN B BT 1.3,4.5,6,7,72 f%
TS 73 M (18] 3a) s 15 J5 20 4R, JL-F Br A 65 o fig
RARIRAE R BT A 3 RS 1. KA A4
JLAS B 3l 19 % fr A U 2 BE T 50 2, 4 AN 5 ik
(&l 3b),

Tl 20 4F () 55 20 4F (b) i e IR il Hh 3 A (]

Fig. 3 The timing of the pentad minimum temperature in the first 20-year period (a)

and the second 20-year period (b)
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Fig. 4 The timing of the pentad maximum temperature in the first 20-year period (a)

and the second 20-year period (b)
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Abstract

In order to understand characteristics of the pentad average temperature changes from 1964 to 2003 in
Inner Mongolia, daily temperature records of 47 meteorological stations are analyzed. According to the re-
sults of the jump point tests, this 40 years are divided into two 20-year periods, the first 20-year period is
from 1964 to 1983, and the second is from 1984 to 2003. From these daily temperature data, the pentad (5
days) average temperature is calculated, and then the pentad average temperature of the second 20-year pe-
riod is compared with that of the first 20-year period at 5-day interval (pentad). Then the cluster analysis
is done. First, the stations are classified into 5 clusters using 4 optimal determining indices. Based on k-
means method and the pentad average temperature differences between the two periods, clustering analysis
is conducted, so the spatial pattern of the pentad average temperature differences clusters are obtained. By
analyzing the polar plots of the pentad average temperatures, it is clear that the patterns of the pentad av-
erage temperature changes are different in different regions and seasons. The warming in north is more ob-
vious than in south, and it happens more frequent in winter, late summer to early fall than in other sea-
sons. The pentad average temperature in most of the stations rises most of the time, and the spatial distri-
bution of the pentad temperature changes clusters shows that there is a zonation along the latitude. Signifi-
cant warming most frequently appears in winter, Meanwhile, there are a few pentads that show cooling,
but not quite significant. Both the maximum and minimum pentad temperature rise, but the differences be-
tween them decrease. The timings of the minimum temperature pentads are earlier in the second 20-year
period, and the timings of the maximum temperature pentads are earlier or later, while the timings of the
minimum and maximum temperature pentads are more synchronic, so the temporal and spatial evenness of
the minimum and maximum temperature pentads enhances. In addition, most of the stations show that the
durations between the maximum and minimum temperature pentads are longer in the second 20-year period
than that in the first 20-year period. From these results, it can be concluded that the global warming may
reduce the seasonal and regional temperature differences. The medians of the annual average temperatures
of the first 20-year period and the second 20-year period are compared, indicating that the annual average

temperatures rise all over Inner Mongolia, and no temperature decrease is found.

Key words: temperature change; pentad average temperature; clustering analysis; Inner Mongolia



