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The Japan Meteorological Agency released its Guidelines for the Japanese Enhanced Fujita Scale 

in December 2015 and began using them for damage surveys in April 2016. The English version was 

uploaded to the JMA website on 22nd January 2018. 

 

Tornadoes are infrequent, small-scale brief phenomena whose development is difficult to 

identify with ordinary weather observation network resources. To understand such phenomena, 

it is necessary to estimate their type and intensification characteristics via investigation of 

related damage. Against such a background, the Japan Meteorological Agency (JMA) 

dispatches the JMA Mobile Observation Team (JMA-MOT) to tornado disaster sites in order to 

evaluate damage and collect information on the phenomenon and its intensity scientifically 

(referred to here as rating). Tornado intensity has conventionally been rated using the Fujita 

Scale. 

 

The Fujita Scale was developed in 1971 by Dr. Tetsuya Fujita at the University of Chicago, 

and has been commonly adopted in the United States and other countries worldwide because it 

facilitates rating of tornado intensity with classification into six categories (F0 – F5) based on 

damage to buildings and other structures. However, the scale has accuracy limitations due to 

some related issues (e.g., a lack of adequate verification of correspondence between damage 

descriptions and wind speeds, and the limited range of damage indicators (DIs)). In 

consideration of these issues, the Enhanced Fujita Scale was developed in 2006 to provide wind 

speed estimation based on 28 DIs distributed widely throughout the United States and related 

degrees of damage (DODs). The scale was adopted by the National Weather Service in 2007. 

 

After a May 2012 tornado in Japan that caused severe damage to Tsukuba (Ibaraki 

Prefecture) and several other cities, various measures were proposed both by JMA and by 

Japanese government ministries and other agencies. As part of these measures, the Japanese 

Enhanced Fujita Scale, whose DI definitions are based on buildings and other structures 

commonly found in Japan, was formulated on the basis of cutting-edge expertise in wind 

engineering with reference to the Enhanced Fujita Scale in the United States. 

 

With the input of the Advisory Committee for Tornado Intensity Rating (chair: Yukio 



Tamura, professor emeritus, Tokyo Polytechnic University) consisting of wind engineering, 

architecture, forestry and meteorology experts, JMA released its Guidelines for the Japanese 

Enhanced Fujita Scale in December 2015. The English version was uploaded to the JMA web 

site (http://www.data.jma.go.jp/obd/stats/data/bosai/tornado/kaisetsu/jefscale_en.html) on 22nd 

January 2018. 

 

The Japanese Enhanced Fujita Scale is characterized by the following: (1) introduction of 

damage indicators (30 types of buildings and other structures) and degrees of damage 

corresponding to buildings and other structures commonly found in Japan; (2) determination of 

wind speeds (rounded to multiples of 5 m/s) corresponding to damage indicators and degrees of 

damage; (3) unification of wind speeds into three-second average values; and (4) 

correspondence of wind speed ranges to classes (JEF0 – JEF5) in consideration of statistical 

continuity with the Fujita Scale. These advantages enable more accurate estimation of wind 

speed than rating using the conventional Fujita Scale, and also facilitate comparison of new 

tornadoes with past events. 

 

JMA implemented the Japanese Enhanced Fujita Scale in April 2016 and had used it to rate 

82 phenomena (tornadoes, downbursts and other hazardous winds) by the end of December 

2017. Two examples of rating results are shown below. 

 

WMO Members are invited to refer to the Japanese Enhanced Fujita Scale when developing 

their own versions of the Enhanced Fujita Scale. 

 

  

http://www.data.jma.go.jp/obd/stats/data/bosai/tornado/kaisetsu/jefscale_en.html


 

JMA-MOT damage survey 

 

A May 2012 tornado caused severe damage to Tsukuba City (Ibaraki Prefecture) 

 

  



No. Damage Indicators (DIs) No. Damage Indicators (DIs) 

1 Wooden houses or stores 16 Railway vehicles 

2 Industrialized steel-framed houses 

(prefabricated) 

17 RC utility poles 

3 RC apartment buildings 18 Ground-based billboards 

4 Temporary buildings 19 Traffic signs 

5 Large eaves 20 Carports 

6 Steel-framed warehouses 21 Hollow concrete block (HCB) walls 

7 Small non-residential wooden buildings 22 Wooden, plastic, aluminum or mesh fences 

8 Greenhouses, gardening facilities 23 Windbreak or snowbreak fences for roads 

9 Wooden livestock sheds 24 Net fences 

10 Small sheds 25 Broad-leaved trees 

11 Shipping containers 26 Coniferous trees 

12 Vending machines 27 Gravestones 

13 Light vehicles 28 Road surfaces 

14 Ordinary vehicles 29 Temporary scaffolding (with wall ties) 

15 Large vehicles 30 Gantry cranes 

Damage Indicators (DIs) in the JEF Scale 

A total of 30 types of buildings and other structures are used as DIs. Several degrees of damage 

(DODs) and corresponding wind speeds are defined for each DI. 

  



Class Wind speed range 

(m/s) 

(3-sec average) 

Primary damage (instances of damage cases for reference) 

JEF0 25 to 38 Wooden houses visibly damaged (windows broken by wind-borne debris) 

Roofing materials on wooden houses detached or displaced over limited 

areas 

Horticultural facility coverings (vinyl, etc.) displaced 

Greenhouse steel framing damaged or broken 

Small sheds moved or overturned 

Vending machines overturned 

Unreinforced hollow concrete block walls damaged or largely destroyed 

Branches with diameters of 2 – 8 cm or decayed broad-leaved tree trunks 

snapped 

JEF1 39 to 52 Roofing materials on wooden houses detached or displaced over relatively 

large areas 

Eaves or sheathing roofing boards on wooden houses damaged or blown 

away 

Plastic greenhouses damaged or destroyed over relatively wide region 

Light vehicles or ordinary vehicles (compact cars) overturned 

Train cars under ordinary operation overturned 

Pillars of ground-based standing billboards inclined or deformed 

Pillars of traffic signs inclined or blown over 

Reinforced hollow concrete block walls damaged or largely destroyed 

Trees uprooted or coniferous tree trunks snapped 

JEF2 53 to 66 Main frames of wooden houses deformed and walls damaged (distorted or 

cracked) 

Structural members of roof frames on wooden houses damaged or blown 

away 

Roofing materials of steel-framed warehouses detached or blown away 

Ordinary vehicles (minivans) or large vehicles overturned 

Reinforced-concrete utility poles collapsed 

Carport frames inclined or destroyed 

Reinforced hollow concrete block walls with buttresses largely destroyed 

Broad-leaved tree trunks snapped 

Gravestones overturned or shifted 

JEF3 67 to 80 Main frames of wooden houses severely deformed or destroyed 

Eaves or sheathing roof boards of steel-framed prefabricated houses 

damaged or blown away, or wall claddings deformed or blown away 

Banisters on balconies of reinforced-concrete apartment buildings deformed 

over relatively large areas 

Roofing materials of large eaves of factories or warehouses overturned or 

blown away over limited areas 

Wall claddings of steel-framed warehouses detached or blown away 

Asphalt pavement displaced or blown away 

JEF4 81 to 94 Roofing materials of large eaves of factories or warehouses overturned or 

blown away over relatively large areas 

JEF5 Over 95 Main frames of steel-framed prefabricated houses or warehouses severely 

deformed or destroyed 

Banisters on balconies of reinforced-concrete apartment buildings severely 

deformed or destroyed 

Correspondence of wind speeds to JEF Scale classes 

A tornado’s JEF Scale class is determined from the wind speed range containing the maximum wind 

speed corresponding to the combination of DIs and DODs among damage cases at disaster sites. 

 



 

JEF2 rating example 

 

JEF1 rating example 

 


