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Abstract: An applied meteorological econometric model was built by using real-time data of daily number of visi-

tors and meteorological factors from April 28 to August 15, 2011. The factors in the model included the number of

*  EE A RBEIES (70901043 F1 71171115) (HH 3B ASCHARL L4 (09YTC630130) L 28 25 MEAT b (R4 BHF £ T (GYHY201106037) &
9 75 A1) 397 5 42 (2011 M-62) H [ ¢ By
20124 1 13 A YkHi: 2012 4% 8 J1 25 AW Ha
BAEH B EENFEALRIRS RGP 5 A KK 5. Email: luohui6812@ sina. com



id

11 B AR VG M 2 i R R B R LR R A TR 1409

el

daily visitors, the daily weather data during this period, and the quantitative explanatory variables of the daily high
temperature, mean wind speed and mean relative humidity, meanwhile, the virtual explanatory variables were con-
sidering the precipitation, holidays, daily variables, and monthly variables. Besides, a random error factor of AR
(2) was introduced. With the above, the meteorological econometric model was created. Furthermore, the spe-
cial meteorological service system for predicting the number of visitors of the Expo was developed and the
operational tests as well as application were carried out. The system for predicting the number of daily vis-
itors has been built and applied in predicting the number of visitors with quantitative analysis on different
weather conditions, and this helped the decision-makers of the Executive Committee of Expo 2011 Xi’an
control the number of individual visitors in daily and safely operating. The system has been proved to be
successful in the short-range and medium-range predictions which simulated the characteristics of the daily
and monthly changes of the numbers, and predicted the number of visitors in 15 days accurately, while the
1—7 d prediction was even better than that of 8—15 d. The result offered continuous support to the Exec-
utive Committee for decision-making. According to the prediction of October 2011, 10 million visitors were
expected till 22 of October, and the total (including the securities, staff) would exceed 16 million, which
was very close to the actual total number, roughly 15. 73 million.

Key words: the 2011 Xi’an International Horticultural Exposition, meteorological services, meteorological

econometric model, meteorological service system, predicting the number of visitors
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Fig.2 Time series of visitors (a) and meteorological factors

(b) maximum temperature, (c¢) 12 h precipitation, (d) mean wind speed, (e) mean relative humidity

of Expo 2011 Xi’an during 28 April to 15 August 2011
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®1 BESHMOTREZERE(4—6 A)

Table 1 Parameter estimation and significance test for models (April to June)
I _ Bl _ Bwr T
24 L Geit i 28 ¢t Geit i 28 ¢ GEit i
C 10.4295 32.51* 10. 6816 45.13™ 10. 6643 32,40
t —0.0001 —0.05 0. 0007 0.40 0.0013 0.58
\%4 0. 3444 3.00* 0.2833 3.28* 0. 3271 3.27
D, —0. 0850 —1.04 —0.0942 —1.02 —0.0952 —1.10
D; —0.0390 —0.49 —0. 0457 —0.52 —0.0616 —0.82
D, 0.0203 0.25 0.0172 0.22 0. 0056 0. 06
Ds 0. 2289 2.85™ 0.2248 2.95™ 0. 2287 2.83™
Dy 0.5847 7.39* 0.5684 6.45" 0.5578 7.62"
Dy 0. 5380 7.06" 0.5428 6.02™ 0. 4730 5.35™
M; 0. 4583 4,28 0. 4462 5.72* 0.4741 4,20
M; 0. 1402 0.96 0.1171 1.20 0.1782 1.35
T —0.0058 —0.76 —0.0119 —2.10* —0.0011 —0.12
R —0.1518 —1.76" —0. 1437 —2.04% —0.1049 —1.22
w —0.0535 —1.70* —0.0425 —1.48 —0.0415 —1.33
H —0.0009 —0.32 —0.0031 —1.50 —0.0012 —0.42
T —0.0166 —2.02%
R, —0.0966 —1.22
W, 0.0641 2.15™
H,— —0.0018 —0.69
ARCD) 0.39 2.22 0.27 1. 26
AR(2) 0.28 1. 60 —0.05 —0.20
[a] 4 R? 0. 87 0.93 0. 93
DW giif & 2.43 2.01 1.94
SBC —12.51 —11.98 —7.55
AIC —40. 89 —44.15 —46. 84
(1) DW fE7E 2.0 BT 150 RS T A0 % 2 DA A7 76 — B [ A 56 - ATC Sy o 5 S50 048 U1 5
(2) % F % Jp 08 ¢ GEit AL 0. 05 F1 0. 1 A B3 ACH K5
®2 BESHMOTREZEERE(4—S8A)
Table 2 Parameter estimation and significance test for models (April to August)
e - FHL 1 : ’ B 2 : ’ FiAY 3 \
28 L Geit i S8 L Geit it 28 N
C 10. 0415 75.32* 10. 0425 61.89* 9. 9800 58.93™
t 0. 0080 3,47 0.0081 2,49 0. 0080 2.55™
\%4 0.5594 8.25™ 0.4673 4.9 0.5008 5.45™
D, 0. 0081 0.11 0. 0060 0.11 —0.0041 —0.08
D; 0.0177 0.25 0.0059 0.10 —0.0117 —0.20
D, 0.0961 1. 38 0. 0865 1.4 0.0817 1.31
Ds 0.2103 3.01* 0.2009 3.26" 0.1902 3.10™
Ds 0.4636 6. 54 0.4661 7.98* 0.4726 8. 11
D; 0. 4427 6.27* 0. 4381 8.01* 0.4129 7.59
M; 0.3533 2.61* 0.3225 2.01* 0. 4150 2.49™
M; —0.1856 —1.07 —0. 1402 —0.65 —0.0339 —0.16
M; 0.0276 0.13 0. 0660 0.23 0. 1804 0. 65
M; —0.2638 —0.98 —0.2183 —0.62 —0.1304 —0.38
T —0.1875 —3.46™ —0.1531 —3.06* —0.1573 —3.18*
R —0.0891 —2.95% —0.0752 —2.79% —0.0773 —2.90*
T— —0.1267 —2.59*
R, —0. 0365 —1.38
AR(D) —0. 36 —3.62" —0.37 —3.68"
AR(2) —0.19 —1.89* —0.15 —1.44
[/ )59 R? 0. 86 0. 88 0. 89
DW it & 1.25 1.99 2. 00
SBC 14.72 0.57 1. 56
AIC —27.22 —46. 96 —51.40

(1) DW fE7E 2.0 BT 150 WA T B9 3 22 TS A — B [ AR 5% ATC Sy o U 5 S50 04 DU 5

(2) e F1 % 2PN ¢ GEiTREE T 0. 05 F1 0. 1 B PR ACH KB
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Fig. 6 Flow chart and interface of the prediction system

for meteorological service of Expo’s visitors
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Table 3 Characteristics of Xian’s climate in April to October from 1970 to 2009
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Fig. 7 Prediction for the number of

daily visitors of Expo 2011 Xi’an
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