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Abstract; Climate and energy has an increasingly close relationship and degree day is the simplest and the
most reliable index to measure energy demand. Spatial and temporal distribution characteristics of heating
and cooling degree days, based on Mann-Kendall test, by selecting a set of daily average temperature data
in Shandong Province, have been analyzed in this paper. Also, urban heat island effect has been discussed
by means of the trend of degree days in Jinan. Results show as follows: (1) Spatial distribution of heating
degree days is mainly affected by latitude and topography. average value fluctuating in a range of 2279 —
2945 C « d, while distribution of cooling degree days tends to be related to topography and land-sea distri-
bution, average value varying between 1 and 155C « d. (2) Heating degree days appear to be significant
decreasing trends varying between 44. 6 and 162.3 C « d « (10 a) ', while cooling degree days at 18 sta-
tions present significant increasing trends, ranging between 4.5 and 17.3°C « d + (10 a) ', no remarkable
positive trends observed at the other stations. (3) Heating degree days in the suburb of Jinan are always
higher than those in the urban during the period from 1965 to 2010, on the contrary, cooling degree days in

the urban are higher in most years of the period. The difference value of heating degree days and cooling
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degree days between in the urban and in the suburb indicates the highest level in the late 1970s and in the

early 1980s and the lowest level in recent years.
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Table 1 Threshold temperature values at various locations (unit:C)
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Fig. 1
and annual average cooling degree days (b) in Shandong Province (unit: C « d)
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Fig. 2 Long trends of annual average heating degree days (a) and annual average

cooling degree days (b) in Shandong Province [unit: C « d « (10 a) ']
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Fig. 3 Variations of annual average heating (a) and cooling (b) degree days in Shandong Province

7R A8 B IR H B0 AR AR L UL BT 3b, 2 AR H
HR 73 C«d, MK @&#KE BR, FBERE H R
AEAE I 2 1 K M0 73 Ak S0 A7 7 B B M 1 ik 3 A
Ak 3% W] 5 2 10 0 K I8 T AN 1 3 T AR o B Pk AR
RE 20 et 90 AR AATE 55 1 b ka4, &
W 3 B B[] DA > B2 2 23 )8 ol ¥ 8 T 75 oK g A 18
S AR SR M A L B H B Ak 5 5
ZE S CT 55, 2007) SR 30 Hh A BL Y 2 AH , 1967 4F
i Ja R — DA Z e R R LT
1970—1992 4E[a] i & AE 60 C « d Fff i P 30, 20 i

2 90 AR S I35 3 . 21 40 ) SR Il 2 B {E
K-, 1997 4EFE ik 143 C o d, Hk 1967 485
35137 C » d;1993 AF Akl 26 C -« d. Hwk 1980
KR 32 C - d,

2.3 FrEARBIN

H L AR A 22 451 1 R I R ARl B2 H 300 3 1]
Aii CE 1) ] R 25 B2 o 8 1) DX 007 T[] — 3t o
BIGE R . MORMZEE H Ko A 7 5 p BT — 26 51X
AR 240 C o d RLE s IR H B0 i & . B L



%1 i)

4 IR A SRR 5 R JEE B

g i B W2 b 99

ARRLIAE il B DX g iy 54 C « d LA B X SEAFAE

AT RE S DY T AR B SOV R — R R AR 5 R
2001 4R DLHITR 5 — BLAE R 3F g 8 IX & H 3 2001
AR VA D B A — A X B R 0 A O 5 T G
X2 2% i, LA R A 9% LA 9 0T 5 400 DXOR 2 L R

W HHA S FEA A, S KRR FIR
3000 -
@ —— ()

5800 —— Ki4iH(C)
&}
N
& 2600
m
)
2400 |
y
Q‘ 2200

2000 -

1970 1980 1990 2000 2010
o

J& H RE AR A il 2 (B 4) S W% 1 i X5 50 IX R
Mz | I B2 R S 2 1l R AT 5 4 ML SR BN
ALL - ) 4 A I B 28 ISR B2 B2 H R8G5 T I
T IR BE HOBBR 1997 A1 2010 45 5% DX W i T 3k i
B A A 03 R 3T v TR X

350
1 (b) —— ()

[

W

(=]
1

—

93

[}
I

AR A%/ C - d

w
[}
I

T T
1970 1980 1990 2000 2010
£

P4 Brrg SR R IR B H ()RR BE H H(h) 1Y 372 48 78 fb ith 48
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