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Study on Temperature Characteristics at Different Surfaces and Their Meta-synthetic Forecasting Technique in Shenyang City dur-
ing the Winter

JIANG Xiao-yan et al (Shenyang Meteorological Bureau, Shenyang, Liaoning 110168)

Abstract In order to analyze the temperature characteristics at different surfaces during winter and provide high quality weather forecast serv-
ice for Shengyang City’ s construction,the temperatures of different surfaces (cement surface,lawn surface and snow surface) were determined
and its change characters were analyzed. The correlation coefficients between temperatures at different surfaces and the louvered screen tem-
peratures, the regression equation were obtained by statistics. Then,a meta-synthetic forecasting technique of the temperature at different sur-
aces which is related to the pattern recognition method, probability-statistical method and experience estimation method was put forward.
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Table 1 The temperature characteristics of cement and lawn surfaces
as well as their relationship with louvered screen temperature

at 8 am
JEJE //°C_ Temperature FHERE
ZD?IIE iﬁ rfaces EHME  BAE  H/ME  Correlation
Average Maximum Minimum coefficient
M S B MH4E Louvered screen  -7.6 13.9 -20.7
7KV ZH Cement surface -6.6 14.0 -19.9 0.9183
ELPESETH Lawn surface -6.5 13.1 -18.7 0.9479

£R2 KiRNEEREZHREREREEARABHERESBHXER
Table 2 The relationship of lowest temperature between cement,lawn

surfaces and louvered screen
JEJE //°C_ Temperature

XA

ENGES]

Different surfaces P RAE B/ME Correlation
Average Maximum Minimum coefficient

WMZE S B HA4E Louvered screen —10.1 5.0 -23.1

JKIBFEH Cement surface -14.5 4.5 -26.5 0.9203

ELPESETH Lawn surface -17.0 7.2 -29.2 0.8572
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| I 4 Different surfaces . L. R
3 1" "_ﬁ i | Average Maximum Minimum coefficient
= EmE A | N1 . MZ L B4 Louvered screen 1.8 20.1  -10.9
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Fig.1 Curve of the lowest temperature betwee

and louvered screen
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Table 3 The temperature characteristics of cement_and lawn surfaces
as well as their relationship with louvered scree!

at 14 pm

JEJE //°C Temperature MR RE

PND B :
FVEE  BAfE  H/ME  Correlation

Different surfaces

Average Maximum Minimum coefficient
WMFE S B MH4E Louvered screen 0.8 19.6 -11.4
JKIBEH Cement surface 3.5 22.0 -8.4 0.9234
BEIBEETH Lawn surface 5.1 23.7 -5.5 0.8564
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Table 5 Effects of total cloud cover on two kinds of surface temperatures
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Time Different surfaces Less cloud More cloud Differences
cover and each surfaces temporature

8:00 7B Cement surface 0.3122 8.3 3.9 4.4
BEIBPEETH Lawn surface 0.436 0 8.7 3.2 5.5

14.00 JKIBEH Cement surface -0.063 5 4.0 3.5 0.5
BEIBEETH Lawn surface -0.0712 5.6 5.0 0.6
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Table 6 Comparison of different surface temperatures and observatory contemporary tempe rom Jan. 10 th to Feb. 4th <
RFZEE 8.00 14.00 AR R \( ﬁf&\z R
Different surface Average lowest verage highest mely lowest xtremely highest
WS B H48 Louvered screen -14.2 -2.2 -15.7 1 .
7K V82T Cement screen -13.5 0.3 -19.5 . -26.5 .

EBERTE Lawn screen -12.2 2.3 -21.6 5.1 .
FLEFH Snow screen -17.9 -1.7 -21.9 -0.4

BVRERIBERMRZECEHEE BB REY
RITRIE AR REE 7, 00 =0.228, MRANIRE
TEHE B SR & B R ERE , 15 4 MM :

¥y =0. 862 3%, —0. 065 7x,, —5.498 5 9)
KAy, 2 8:00 TRERMEEE; %, 7 8:00 MR B H MR
;%0 8:00 BB, T,

¥ =0.723 9%, —0.107 4 (10)
HH,y0 0 14:00 TRERHERFE; 7, 2~ 14:00 MEEE M
o

¥y =1.029 5x,, +0. 040 2%, —5.885 0 (11)
KA,y HRBEREBRAGRE 2, AR 6 H HARESIE.

¥ =0. 660 1x,, +0. 656 2 (12)
KA,y ARERARRIERE 2, AR S BHERE <R
3 FAEREEEHTEHEAR

3 2 8:00 /KB R IR B LI -5 B LA #h £k
% P BV S e Y R 5 SR A A — B

— 5 00 S 2H, M s

i-\..

wired {emperature at 8 ar
R 00 FL Predicied tesperatures st B om

L
[

A Tespe mture [

Rl Bl Observatum dote
3 8:.00 KR REBRELISHME ML
Fig.3 Fitting curve of measured cement surface temperatures and pre-

dicted temperatures at 8§ am
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Note: a. Upper air circulation situation at 500 hPa 8 am on March 4 th; b. Ground weather at 20~pm on March 3rd.
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Fig.4 Weather situation during cooling process of snowstorm on March 4-th,2007
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Table 7 Each surface predicated temperature and real value at 8 am %% Sk
of Jan. 12 th, 2008 T[] R, . RIS RS T M) A SRR 1200273
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. (2] B=F MR, FTF, %5 BT TEERNEFKETRX #5554
Ground status Predicated value Real value Absolute error [ J]. MR} 2006,26(1) :70 —74.
7K Y8 TH Cement surface -17.1 -16.2 0.9 [3] SHAO J,LISTER P J. An automated nowcasting model of road surface tem-
EPFEETE Lawn surface ~16.7 -17.2 0.5 perature and state for winter road maintenance[ J]. Journal of Applied Met-
B KT Snow surface -22.1 -21.8 0.3 erology, 1996,35(8) ;1352 - L361.
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