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Introduction 

Hokkaido is the northernmost island of Japan. 

Hokkaido 
Sapporo, CERI 
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Jan 30, 2012 Iwamizawa 30km (19miles), NE. of Sapporo 

Max:208cm=6ft9in 
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Background 
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*  40% of road closures  -  snowstorms 

Snowfall 

Snowstorm 

Avalanche 

Risk of avalanche 

5% 

Landslide 

Risk of landslide 

Road flooded  

Risk of road flooded 1% 
Bank collapsed 1% 

High wave 

Flood 

  Eruption 

Winter 

Summer 

National road closure 

in Hokkaido 

1998 - 2007 

Total ; 2020 times 

 

Snowstorms  

 cause ... 

 

Poor visibility 

Snowdrifts 
Causes of national road closure in Hokkaido  
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Reduce damage caused by snowstorms ... 

Road: Installation of blowing-snow control measures  

Driver: Help drivers to make safer decisions 

Snowstorm visibility information 

Chose safer route  

Visibility 

Information 

Snowstorm Information 

Blowing-snow  control  facilities 

Background 

Snow  fences 

Snow break  woods 
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*  Control measures are installed in areas storms frequently occur. 

*  Recently, bomb cyclones cause blowing-snow. 

*  Snow-control facilities require much time and  cost to construct,  

   so cannot address sudden storms.   
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Original Snowstorm Visibility Information System 

Northern Road Navi 

Snowstorm Visibility Information 

 

Fine (over 1000m) 

        (500 - 1000m) 

Poor (200 - 500m) 

        (100 - 200m) 

Marginal (lower than 100m) 

Feb. 2009 - Jan. 2013 

Visibility rating ( 5 - scales ) 
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This system provided ... 

   present visibility ratings for 

   5 visibility levels, covering 

  46 areas at 30 minute intervals. 

 

What do users need? 

   Is the area detailed enough? 

   Are there other forecast needs? 

User needs survey was conducted. 

*  In order to reduce damages through the use of IT. 

*  Since 2009, this system provided visibility information of JMA data. 

*  Visibility levels indicated by using 5-color scale. 

*  Hokkaido was divided into 46 areas. 
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Questionnaire Survey for System Modification 
Question on the ideal size of each area for which information is provided. 
 
  86% of respondents desired information for "smaller areas" 

  Division was changed to one based on municipality. 

  Number of divisions rose from 46 to 203. 

[ 6 ] 



Cold-Region Road Engineering Research Group 

http://www2.ceri.go.jp 

Questionnaire Survey for System Modification 
Question on the forecast lead times preferred by road users. 

 
  94% of respondents desired 1 - 6 hours lead time.   

  Up to 6 hourly forecasts to be provided. 

  Also provide 9, 12 and 24-hour forecasts. 

[ 7 ] 
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Modified Snowstorm Visibility Information System 

Current 

Snowstorm Visibility Information 

 

since Feb. 2013 
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Forecast 

      Fine 

    (over 1000m) 

 

     (500 - 1000m) 

      Poor 

       (200 - 500m) 

  

      (100 - 200m) 

      Marginal 

 (lower than 100m) 

24 hour 

later 
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The number of visitors to  

the Snowstorm Visibility Information Website 
( after visibility forecast information was implemented ) 
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*  Visits have been increasing. 

*  After modification, typically 1500 visits/day. 

*  March 2-3,  5000, March 9-10, 6000 visits. 

*  Road users actively use info for decision-making. 
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Questionnaire survey results on the usefulness of 

visibility forecast information provided 
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Useful 

Not sure 
Not useful at all 

Not very useful 

Very useful 

Respondents: 203 

*  72% of drivers surveyed felt the information provided was useful. 
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The number of visitors to  

the Snowstorm Visibility Information Website 
( this winter ) 
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*  In this winter, 

*  The number of daily visits reached to 6038 ( 27 Dec. )  - PC site 

*  805 ( 28 Dec. ) – Smartphone site 

December 13 : A developing 

cyclone went through Hokkaido. 
: for PC 
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cyclone went through Hokkaido. 
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Outline of the System for  

User-Uploaded Snowstorm Information Sharing 
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*  Road surveillance cameras are expensive. 

*  Our forecast system is based on overall weather data. 

*  It is difficult to determine poor visibility in local areas. 

*  This system was developed to collect local visibility data by users. 

Snowstorm information 

Welcome, Mr. *** 

◆Data sheet 

Please choose and fill items 

below 

 Time:16:43 

▼Area 

Central Hokkaido 

▼City 

Sapporo 

▼Route 

Route 5 

▼Visibility 

◎Fine (over 1000m) 

○       (500-1000m) 

○Poor (200-500m) 

○        (100-200m) 

○Marginal (lower than 100m) 

▼Weather 

◎Sunny 

○Cloudy 

○Snowy 

○Stormy 

▼Comments 

 

Uploading by cellular phone 
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Automatic Road Image Capturing and Uploading 

System 

Uploaded image 

 (Map window) 
System image 
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*  User-uploaded system is feasible, but quantity was insufficient. 

*  It is very difficult to take photo and upload under poor visibility. 

*  This system was developed to be installed in buses, taxis, trucks. 

*  Smart phones already have cameras, GPS, data transmssion. 
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To reduce damage caused by snowstorms, CERI developed the three 

information systems shown below. 

 

1) The Snowstorm Visibility Information System which provides   

    distribution of forecast visibility for up to 24 hours for local areas. 

 

2) The User-Uploaded Snowstorm Information Sharing System which  

     collects local visibility information with road users uploading data. 

 

3) The Automatic Road Image Capturing and Uploading System which   

    collects visibility images from equipment in commercial vehicles. 

 

For disaster mitigation, it’s important to assist drivers’ decision-making. 

 

We are planning a study on information content and descriptions which 

can effectively help drivers to make safer decisions. 

Conclusions 
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