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Abstract

In recent years, the accidents happened at home and abroad have caused serious casualties, at-
tracted the attention of society and management. The Nanluogu Alley in Beijing is limited, and a
large number of tourists gathered to the region caused a security risk of a stampede. Working days
and holidays in 2016, we carried out video monitoring, measurement and questionnaire in Nan-
luogu Alley Street, based on the comparison of pedestrian walking state in different population
density, the four warning threshold is established, and using the time series prediction method to
predict the crowd density of Nanluogu Alley in the future. The research results can be a reference
for monitoring crowd blocks and emergency management.
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Table 1. Video surveillance area
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Figure 1. The area shape of three streets
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Figure 2. Crowd density map of each measuring point October 2nd (National Day)
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Figure 3. Time map of tourist’s total travel time
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Figure 4. Time map of tourist dining
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Table 2. Crowd density for work day and holidays
F2 IEARTEBRBABEZEELD
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2016 4F R NBEE B (N/m?) MO AR (NIm?)
Wi 1 MR 2 W3
4 29 H(TAEH) 0.90 (M & 2-14: 30) 0.58 0.60 0.52 0.57
4 730 H(¥ R A) 1.43 (U 5 2-15: 00) 0.85 1.15 0.95 0.99
5H 1 H(TERH) 1.33 (W £ 2-15: 00) 0.83 1.14 0.97 0.98
6 59 H(IiRH) 1.26 (J 45 3-18: 00) 0.49 0.91 0.84 0.75
9 A 15 H(WRA) 1.10 (W £ 2-16: 30) 0.67 0.80 0.63 0.70
10 A 2 H(WERA) 1.43(M 55 2-15: 30) 0.83 1.23 1.15 1.07
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Table 3. The main street and main street shops carrying standard basic space
= 3. EEMESHHEATEREIRE

X35, A (m?) FEAR A AR FRAE(MY )
FH(EN) 5187.8 0.75
FHRH(E 6029.9 1

Table 4. Measured instantaneous maximum carrying capacity of Nanluogu Alley holidays

4. EAEEETRASSNB R AARE

2016 £ I N E [EE RPN i B IX SR B R R R S X BRI 5 R AR B
4H30H 0.99 A/m? 0.74 N/m? 9613

5H1H 0.98 A/m? 0.74 N/m? 9516

6 H9H 0.75 A/m? 0.56 A/m? 7283 12,947
9H15H 0.70 A/m? 0.53 A/m? 6797
1072H 1.07 Aim? 0.80 A/m? 10,390

Table 5. The total number of visitors in Nanluogu Alley

5 EPHETREBREEAK

2016 4 TP N R EXTEE RS OPN I IZSSYN X H R
4H30H 0.99 A/m? 0.74 Aim? 86,518
5H1H 0.98 A/m? 0.74 Aim? 85,644
6 9H 0.75 A/m? 0.56 A/m? 65,544 116,523
9H 15 H 0.70 A/m? 0.53 A/m? 61,174
10H2H 1.07 A/m? 0.80 A/m? 93,509

Table 6. Population density data forecast summary
6. AHBERETNCAR

NS BE(NIm?)

I 7] 6 H9H 9H15H 0H2H

T SR W% T SR R%E TG SHEEE R7E
11:30 0.74 0.69 8% 0.63 0.64 —2% 0.77 0.98 -21%
12:00 0.73 0.69 5% 0.62 0.79 -21% 0.83 1.1 -25%
12:30 0.70 0.65 8% 0.61 0.79 -23% 0.83 1.08 —24%
13:00 0.68 0.67 2% 0.61 0.85 —29% 0.86 1.11 —-22%
13:30 0.67 0.76 -11% 0.63 0.79 -20% 0.89 0.99 -10%
14:00 0.65 0.72 -10% 0.62 0.80 -23% 0.91 1.05 -14%
14:30 0.63 0.79 -20% 0.63 0.78 -19% 0.94 1.17 -19%
15:00 0.60 0.74 -19% 0.62 0.67 -8% 0.93 1.12 -17%
15:30 0.55 0.80 -32% 0.61 0.73 -17% 0.96 1.21 -21%
16:00 0.52 0.80 -35% 0.61 0.67 -9% 0.97 1.13 -14%
16:30 — — — 0.47 0.82 —43% 0.86 1.17 —26%
17:00 — — — 0.51 0.76 -33% 0.89 1.14 —-22%
17:30 — — — 0.54 — — 1.05 1.19 -12%
18:00 — — — 0.54 — — 1.09 1.16 —6%
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Figure 5. Average population density curve of Nanluogu Alley
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Table 7. Population density grade
T ANHEBEEFR

£ FVF2E[H] m A

TR ARXT B IS 1.2 (0.83 A/m?)
1% — T 0.8 (1.25 A/m?)
i hEEET 0.5~0.65 (1.53~2 A/m?)
= TRALRI T 0.3~0.4 (2.5~3.3 A/m?)
1R A PIHT (R BE R A 22 57) 0.2~0.3 (3.3~5 A/m?)

Table 8. Nanluogu Alley population density warning level
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Figure 6. Survey point 2 pedestrian aggregation state
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