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Supplementary Figure 1. The tendency of root mean squared error (RMSE) with number of 6HS sections by step-wise regression analyses. 
 
 
 
  



 
 
Supplementary Figure 2. Locations of 152 landmarks (orange circles) in Fukushima Prefecture that were used to estimate thyroid doses.  
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Supplementary Table 1. List of 18 evacuation scenarios reported in the 2013 UNSCEAR report 2. 
 

No Location at 11th March 2011 Main evacuation behaviour in March 2011 
#1 Tomioka Town 12 March: Kawauchi Village, 16 March: Koriyama City 
#2 Okuma Town 12 March: Tamura City 
#3 Futaba Town 12 March: Kawamata Town at 08:00, 19 March: Out of Fukushima 

Prefecture
#4 Futaba Town 12 March: Kawamata Town at 21:00, 19 March: Out of Fukushima 

Prefecture
#5 Naraha Town 12 March: Iwaki City, 31 March: Tamura City 
#6 Naraha Town 12 March: Iwaki City, 16 March: Aizu-area 
#7 Namie Town 12 March: Namie Town (Tsushima-area), 16 March: Nihonmatsu 

City
#8 Tamura City 31 March: Koriyama City 
#9 Minamisoma City (Odaka Ward) 15 March: Date City, 31 March: Fukushima City 
#10 Hirono Town 12 March: Ono Town 
#11 Kawauchi Village 16 March: Koriyama City 
#12 Katsurao Village 14 March: Fukushima City 
#13 Namie Town (Tsushima-area) 23 March: Nihonmatsu City 
#14 Katsurao Village 21 March: Fukushima City 
#15 Iitate Village Fukushima City on May 2011 
#16 Iitate Village Fukushima City on June 2011 
#17 Minamisoma City (Haramachi/Kashima 

Wards) 
Minamisoma City on May 2011 

#18 Kawamata Town (Yamakiya-area) Kawamata Town on June 2011 
 
 
 
  



Supplementary Table 2. Conversion factor for 131I to calculate estimated thyroid equivalent dose for 1-year-olds, 5-year-olds, 10-year-olds, 15-year-olds, and adults. 
A) Inhalation with ventilation rate based on ICRP publication 71 17; B) Ingestion based on ICRP publication 67 23. 
 

A Conversion factor Time after intake Ventilation rate 
Methyl form (131I) Elemental vapor 

form (131I) 
Particle aerosol 
(131I), AMAD=1.0 
m, Type F 

Unit Sv/Bq Years m3/day 
1-year-old 2.5×10-6 3.2×10-6 1.4×10-6 69 5.16 
5-year-old 1.5×10-6 1.9×10-6 7.3×10-7 65 8.72 
10-year-old 7.4×10-7 9.5×10-7 3.7×10-7 60 15.3 
15-year-old 4.8×10-7 6.2×10-7 2.2×10-7 55 20.1 (male) 
Adult 3.1×10-7 3.9×10-7 1.5×10-7 50 22.2 (male) 

 
 
 
 
 
 
 
 
 
  

 
 
  

B Conversion factor Time after intake
131I、f1=1.0 

Unit Sv/Bq Years 
1-year-old 3.6×10-6 69 
5-year-old 2.1×10-6 65 
10-year-old 1.0×10-6 60 
15-year-old 6.8×10-7 55 
Adult 4.3×10-7 50 



Supplementary Table 3. Construction-year-averaged DFshelter scores at different wind speeds for an elapsed time of 6 hours in Japanese houses. 
 

Construction year of  
house 

Fraction of houses in Fukushima 
Prefecture in 2008 25 

DFshelter score for 6 hours elapsed time under different wind speeds (m/s) in 
houses constructed under different building codes adopted from 
Hirouchi's report 24 
1.0 4.0 2.5 

pre-1980 0.40 0.55 0.95 0.75
1980-1992 0.20 0.15 0.78 0.47
post-1992 0.40 0.10 0.43 0.26
Construction-year-averaged DFshelter score 0.29 0.70 0.50

 
Construction-year-averaged DFshelter scores are the weighted means of DFshelter scores by sheltering in houses constructed under either pre-1980, 1980, or 1992 

building codes.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Memorandum for Supplementary datasets 
 
Dataset 1: 
These data demonstrate 37 “typical” evacuation patterns of representative evacuation scenarios described in the manuscript. Latitudes and longitudes 
indicate places he or she visited during evacuation at indicated 6-hour-segment (6HS). FT; Futaba town, TM; Tomioka town, NR; Naraha town, OK; 
Okuma town, NM; Namie town, IT; Iitate village, OD; Odaka ward of Minamisoma city, HK; Haramachi and Kashima wards of Minamisoma city.  
 
 
Dataset 2: 
Data describe radionuclides concentration (Bq/m3) at 1 m height at 152 landmarks.  
These data are depicted from WSPEEDI_2019DB published by H. Terada et al. (Refinement of source team and atmospheric dispersion simulations of 
radionuclides during the Fukushima Daiichi Nuclear Power Station accident. J. Environ. Radioact. Doi: 10.1016/j.jenvrad.2019.106104), which 
demonstrate the temporal pattern of 137Cs, 134Cs, 131I_particle, 131I_I2 gas and 131I_methyl and 131I_Total concentrations (Bq/m3) at 1m height from land 
surface at 152 landmarks. “Wspeedi2019L” and “Wspeedi2019R” represent data obtained by local scale simulation (187km x 187km, horizontal resolution 
of 1km) and regional simulation (381km x 561km, horizontal resolution of 3km), respectively. “Lon” and “lat” in the table represent the longitude and 
latitude of a landmark, respectively. “Lon_sim” and “Lat_sim” represent the longitude and latitude of the nearest simulated point by WSPEEDI, 
respectively, and “dis” shows the distance from the landmark to the simulated point.   


