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ABSTRACT 
The traffic accidents with more than 10 deaths once are studied in the paper. The main 
characters are given including the traffic month distribution, time distribution, province 
distribution. vehicle type and traffic  morphology. The reasons caused the traffic accidents are 
analyzed. To cut the serious accidents, the key point is to reduce the passenger bus falling in 
southeast of China. Besides, the drivers’ education and strict enforcement of law are all good 
measures. 

1 BACKGROUND 
With the development of economy in China, more and more people choose car as the travel 
mode. As a result, the traffic accidents increased greatly. In China, the 2-3% of all the car 
ownership in the world brings about 20% traffic deaths. Especially the fatal accidents with 
more than 10 people killed once take great loss to the people involved. So it is important to 
analyze the characteristics and causes of the serious accidents. Try to find the good measures 
to eliminate accidents with great loss. 

2 DATA RESOURCES 
In China, it is hard to collect the real traffic accident data we need, the reliable data we can get 
openly is the data published by the ministry of public security traffic administration. So in the 
paper, the data resources are from the Accidents Statistics Annual Report 2000-2009 
published by the ministry of public security traffic administration. In the yearbook, all the 
traffic accidents with more than 10 persons died in one accident are specified, the information 
about the time, location, caused, vehicles situation, driver and so on are given. It is enough for 
us to anal size the character and finds the reasons. From the yearbook, all 260 traffic accidents 
are listed from 2000 to 2009. The according data is shown in Figure 1 and figure 2.  
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Figure 1   Traffic accidents numbers with more than 10 deaths once from 1990 to 2009 

 

Figure 2 Death and injured numbers with more than 10 deaths once from 1990 to 2009 

From Figure 1 it is can be seen that there are 80 traffic accidents with more than 10 deaths 
once in 1996, which is the peak of all the years. After 1996, the number shows declining, 
especially from 2007 to 2009 the number shows steady. Despite the serious traffic accidents 
number is shown in steady trend, the death number and the injured number are still more than 
400 in 2009 as shown in figure 2. It is urgent to take all necessary measures to reduce serious 
traffic accident occurred. 

3 CHARACTER OF SERIOUS TRAFFIC ACCIDENT ANALYSIS 
By the statistical analysis of the data collected, the character is shown in the list. 

(1) Month distributions  
The month distribution of the accidents with more than 10 deaths is shown in figure 3.It can 
be seen, January, February, August are relatively prominent three months of the accident, 
especially August.  The number of people injured in January relative to other months is much 
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higher and the death number is the greatest in August. September is the least whatever the 
injured number or the death number.  

 

Figure 3 monthly distributions of traffic accidents with more than 10 deaths once 

It is very funny to find this kind of law. We find one kind of explanation of the 
phenomenon. January, February, China is in the season of winter, while August is the 
summer, most parts of the country to enter the rainy season. Snow and rain, leading to the 
decline of road friction, easily lead to traffic accidents. The summer rainy season and foggy 
weather, slippery road surfaces and poor visibility, weather factors easily lead to traffic 
accidents. It is important to know the bad weather for the operating drivers to take moderate 
measures. 

 (2) Time distributions 

 

Figure 4 Time distributions of traffic accidents with more than 10 deaths once 

The time distribution wavy-peak of a death toll of more than 10 people in a serious traffic 
accident is shown in figure 4. There are two prominent peaks, is from 6:00 to 8:00 in the 
morning and the afternoon, from 13:00 to 15:00 for the accident the occurrence of the two 
peak intervals. The accident generally in the morning lies in the drivers in the morning relaxes 
the tension with the light. From 13:00 pm to 15:00, mainly because of the drivers are sleepy 
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after lunch, which likely lead to an accident. For general transport enterprises need to 
strengthen publicity and education work of its employees, and pay special attention to the 
accident-prone period, need to take a variety of means to ensure, for example, mandatory rest, 
take turns driving and GPS monitoring. Management agencies should also set a reminder and 
warning marks in special sections in the accident-prone period, require drivers to raise 
awareness of safe driving. 

(3) Provinces distributions 

 

Figure 5 Traffic injuries and deaths provinces distributions of traffic accidents with more 
than 10 deaths once (2004-2009) 

In Figure 5, Yunnan, Guizhou, Sichuan, Shanxi have the greatest number of traffic 
number. The traffic number with more than 10 deaths in Tianjin and Hainan is zero. So it is 
very different in vary province. The most serious situation happen in Yunnan in 2006, about 
10 accidents with more than 10deaths in one year. Dig the deepest reasons; the unique 
geography is the main reasons. Yunnan, Guizhou, Sichuan lie in the Southeast of China, 
which have more cliffs, ravines and the bad environment for the travel. With addition to the 
driver’s lack of safety knowledge and over speeding, illegal overtaking, the traffic accidents 
become more. In these provinces it is hard to change the natural environment but effort can be 
made in changing the natural divide landforms, standardize the personnel driving behavior, 
better management of the road.  
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(4) Accident vehicle type 

 

Figure 6 Accident vehicle types of traffic accidents with more than 10 deaths once 

Accident vehicle type Proportion of traffic accidents with more than 10 deaths once can be 
seen in Figure 6, buses and sleeper buses accounted for 48% of all accidents, nearly half of 
the accidents are related with the bus, both inter-provincial long-distance passenger vehicles, 
general bus. In general the bus accident reduction has important implications for reducing 
major accidents. Other traffic vehicle types, such as medium-sized passenger cars, 15.77%, 
2.69% 1.54% of the bus accident as well as small passenger car accidents. Overall, four 
passenger transport modes buses, medium-sized passenger cars, passenger cars and buses, 
basically total accident nearly 59%, is an important aspect of reducing serious traffic accident. 
The large trucks are a source of serious traffic accident, accounting for 9.23% of the total 
accidents. Large trucks driven by economic interests are most overloaded, which will lead to 
the decline in vehicle braking performance, with the drivers’ fatigue driving, special sections 
and weather conditions, it is easy for the accidents to happen.  

(6) Accident morphology 

Table 1 Traffic accidents type of traffic accidents with more than 10 deaths once (2000-2009) 

No. Accident type ration No. Accident type ration 
1 Falling car 40.80% 10 Rollover 1.60% 
2 Head-on collision 17.60% 11 Runs off the road 1.60% 
3 Roll-over 16.40% 12 Collision 1.20% 
4 Rear-end collision 5.60% 13 RCC 0.80% 
5 Side impact 3.60% 14 Collision fire 0.80% 
6 Falling roadside 2.80% 15 Hit a stationary 

vehicle 
0.40% 
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No. Accident type ration No. Accident type ration 
7 Head scratch 2.00% 16 Hit down 0.40% 
8 Falling river 1.60% 17 Scratch in the 

same direction  
0.40% 

9 Collision fixture 1.20% 18 Unilateral 
accident 

0.40% 

 
From Table 1, in a serious traffic accident with more than 10 deaths, the largest proportion 

of accidents morphology is falling car 40.80%, in addition to falling roadside 2.8% and falling 
river 1.6%,  and therefore add up to about 45% of accidents related to falling car accident. 
The head-on collision is17.6% and roll-over is 16.4%. The falling car accident happens often 
in the roadside cliffs, valleys, rivers in the corners or downhill section or bridge. It is import 
to focus on in these sections in the mountain road to strengthen the protection and warning. 
Another head-on collision accident generally occurs in the two-lane central no dividers, easy 
occupied lane or overtaking when a traffic accident 

4 SERIOUS TRAFFIC ACCIDENT CAUSE ANALYSIS 

(1) Single factor analysis of the cause of the accident 
In all the 260 serious traffic accidents, the causes of the accident given by the yearbook are 
studied. All the reasons are considered, there are more than one reasons in one accident, 
which brings together the reasons of weather, road conditions, the driving behavior of the 
driver and the vehicle. For better understood, every reasons are under consideration. The final 
results are shown in figure 7. 
 

  

Figure 7 Cause analyses of traffic accidents with more than 10 deaths once 

From figure 7, overloading and speeding are the two main reasons of the accidents with more 
than 10 deaths once. For vehicles reasons, mainly brake failure, a flat tire and steering failure 
are the causes of the accident. The driving behavior of the driver such as driver fatigue, illegal 
carrying and improper operation are the important aspects of the accident causes, especially 
the driver fatigue in long-distance accounts for a larger proportion. Another illegal overtaking, 
improper overtaking is common in the truck accidents. 
(2) Multi-factor analysis of the accident causes  
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Table 2 Multi-factor analysis of the accident causes 

Vehicle 
type 

Road 
technical 
level 

administration level Road 
alignme
nt 

Accident type Accident 
causes 

Accident 
ration 

bus       Falling car   18.46% 
bus         overload 11.92% 
bus         over speed 9.23% 
bus     Corner  

road 
    8.08% 

bus highway         7.69% 
Medium-
bus 

        overload 6.15% 

Medium-
bus 

    Corner  
road 

    5.00% 

bus         Fatigue 
driving 

4.62% 

truck   National road       4.23% 
Medium-
bus 

  National road       3.85% 

Sleeper 
bus 

      Falling car   3.08% 

Medium-
bus 

  Provincial road       3.08% 

bus   National road Corner  
road 

    3.08% 

truck   Provincial road       2.31% 
Sleeper 
bus 

highway         1.92% 

Low-
speed 
truck 

        Illegally 
load 

1.92% 

truck highway         1.54% 
truck         over speed 1.15% 
truck         overload 1.15% 
 
From Table 2, the combinations of reasons for one traffic accident are shown. To select the 
accident models, the bus, medium-sized passenger cars, trucks, and low-speed truck are 
chosen and typical morphology of roads, road grade, and the cause of the accident are 
selected. The analysis can be seen most typical buses (including sleeper bus) falling car 
accident about 21% of the entire accident. Another bus overloading is a combination of a 
large proportion, in all accidents about 11% are overload. It is important to manage the 
passenger overload problem especially the low-speed trucks illegally load in the village area. 

5 CONCLUSIONS 
From the study, it is known that in China the serious traffic accidents number with more than 
10 deaths once keep steady in these years. The typical character of the serious accidents is that 
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the accidents usually happen in Southeast, in summer or winter, in the morning or after lunch. 
The falling car is the most happened. The reasons caused the accidents include overloading, 
fast speed and so on. The measures we should take includes: better drivers education, the bad 
weather forecasting and dealing alternatives, the strict enforcement of law and so on. 
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