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Survey of Focal Zones in the Pacific Coast of the Tohoku Region (Fiscal Year 2018) 

Survey Report 

Summary 

 

1. Purpose of the Survey 

The Great East Japan Earthquake seriously affected natural environment of the Pacific coast of the 

Tohoku Region. The natural environment in the region is still changing more than 8 years after the 

occurrence of the earthquake. The Biodiversity Center of Japan (Ministry of the Environment of Japan) has 

been monitoring changing environment in the region since the fiscal year 2011. The purpose of the fiscal 

year 2018 survey was to study changes in natural environment casued by the earthquake and tsunami in 

eight of the 16 focal zones selected by the Biodiversity Center of Japan in ñSurvey of the Vegetation and 

Sea Areas in the Pacific Coastal Area of the Tohoku Region (Fiscal Year 2015)ò 

 

2. Survey Result 

(1) Survey of focal zones 

In fiscal year 2018, belt transect survey as well as fauna and flora survey were carried out in eight focal 

zones. Four zones were in Iwate Prefecture (mouth of Tsugaruishi River, Orikasa River and Unosumai 

River as well as in Otomoura), two were in Miyagi Prefecture (Idoura and Hirouraminami), and remaining 

two were in Fukushima Prefcture (Matsukawaura and Kodaka). The targets of the fauna and flora survey 

were vascular plants, fishes, benthic animals, terrestrial insect (including aquatic inseccts), birds (including 

raptors), amphibians, reptiles and mammals. Information obtained by the survey was compiled as species 

database by adding attribute information such as survey year, survey area, environmental zone and 

classification as rare species. 

The result of belt transect survey was compared with the result of the same survey conducted in the past. 

The results showed that dune vegetation and salt marsh vegetation expanded, while wetlands formed after 

the earthquake decreased. Also, 284 families and 1,004 species including 62 types of rare species and 113 

alien species were identified as the result of the fauna and flora survey. 

Wetlands newly emerged after the earthquake in six focal zones (Orikasa River, Unosumai River, 

Otomoura, Idoura, Hirouraminami, and Kodaka) were confirmed to be important habitat for rare species. 

However, in four of hthem, namely Orikasa River, Unosumai River, Otomoura, and Kodaka, which were 

more than half of the new wetlands, natural environment was considered to have been affected by 

reconstruction work such as land development or conversion into cultivated areas. 

The number of overall species, rare species and alien species, which were the result of fauna and flora 

survey, was counted for each survey year, survey zone and environmental zone for comparison. As a result 

of the comparison, it was observed that the number of species increased in every survey zones between 

fiscal year 2013 and 2018 indicating the strong resilience of ecological system in coastal area of Tohoku 

region. On the other hand, general tendency of decrease in the number of rare species and increase in the 

number of alien species was observed in areas affected by human activities such as land development. 
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  60 30  30 30  30 30 30  30  

   30   30  30 30 30  30  

   60  60 30  30  30 60 60  

( )    30 30 30  30 60  30 30 30  

   30 30 30  30 60  30  30  

   30  60    60 30  30 30 

   30 30 30  60  30 30  30 30 

   30  30  60  30 30  30  

  60     60 30  30 30  60 

( )   30 60 60   60 30 30 30   30 

  30     60 60  30 30  30 

    30  60   90  30 30  

  30  60  30 60  60 30 30 30  

   60   60   30 30 30 30  

   30   60 30  60  60   

   30  30 60 30 30 30 30 30  30 

   60   60 30  30 30 30 30  

  30 30 60     60  90 30  

  30 30 60  30   60 30 60 30  

   30   30  30 60 30 60 30  

       60  60  90  30 

     30  90 30   90  30 

       60 60 30  60 60 30 
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3.2 30 ─  

(1)  ⱬꜟ♩♩ꜝfi☿◒♩  

8 ⌐⅔™≡ 14 ─ⱬꜟ♩⌐≈™≡ ╩ ⇔√⁹ 

⇔√ ┘ │ ⌐₈ 3 ⌐⅔↑╢ ₉ ⌐ ∆⁹ 

 

(2)   

╩ ⇔√ 8 ⌐⅔™≡⁸8 284 1, 004 ╩ ⇔√⁹ 

─ ╩  3- 1⌐ ∆⁹╕√⁸ ─ ─ ╩  3- 2⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

                          │ ─ 1, 004  

 3- 1 30 ─ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3- 2 30 ─ ─ ⁸  
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( ), 239
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( )

( )
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(3)  ⌐⅔↑╢  

 a.  

─  1)  

╩ ⇔√ ≤ ╩  3- 3⌐ ∆⁹ 

│⁸ ╩ ≤⇔≡ ⇔√⁹ │⁸ ⇔√

╛ │ ⌂ↄ⌂╡⁸ √⌂ │ ⇔≡™╢╒⅛⁸ ─ ⅜╖╠╣√⁹ 

ⱬꜟ♩♩ꜝfi☿◒♩│⁸ ⅛╠ ⇔≡™╢ ─ ⅛╠ ⌐⅛

↑√ⱬꜟ♩ a ≤⁸ ⅛╠ ⌐⅛↑√ⱬꜟ♩ b ─ 2

≢ ⇔√⁹ 

 3- 3 ─ ≤  

 

 

─ │ ⅜╖╠╣√  

 

    
√
⌂

 

 

   

  

ừ ừ  ừ ừ  ừ ừ ừ  ừ  

 

  

H27 86 307 28 48 69 9 50 99

H30 90 311 29 54 65 11 44 75

⁷

a 

b 
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⌂ ─  2) 

ה ╩ ⇔√ ─ ╩  3- 4⌐ ∆⁹ 

 

 3- 4 ─  

  

  

  

  

  

⅜ ≤⌂╢   

 

ⱬꜟ♩♩ꜝfi☿◒♩ ─  3) 

ⱬꜟ♩♩ꜝfi☿◒♩ ─ ה ╩  3- 3⌐ ∆⁹ 

a ≢│◔ꜘ◐ ─ ⅜ ⌐ ⅝⅛ⅎ╠╣≡⅔╡⁸ ≤

│ ⅜ √⌐ ↕╣≡™√⁹ ⅜╛╛ ⇔ꜜ◦ ⅜ ⅜∫

≡™√⁹ 

b ≢│ ⌐╟∫≡ ⇔√ ─○♬◓ꜟⱵ ─ ⅜ ₁⌐ ⇔

≡⅝≡™√⁹ ≢│◌⸗●ꜘ╛○○▪꞉●◄ꜞ⅜ ⇔≡™√⁹ ⌐ ⅜

⇔⁸ꜜ⸗◑╛☿▬♃◌▪꞉♄♅♁►⌂≥─ ⅜ ∫≡™√⁹ 
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ה ─  4) 

─ ⁸ 90 311 ⁸ 11 19 18 ⁸ 11 44

75 ⁸ 3 6 8 ⁸ 1 1 1 ⁸ 11 25 34 ⁸ 3 3

4 ╩ ⇔√⁹ ─ │ ─ 1⌐⁸ ⌂ │  3- 5⌐ ∆⁹ 

 

 3- 5 ⌂  

  

►ⱵⱵ♪ꜞ ►fiꜝfi 

  

○◓ꜟⱴ ⱱ◖●♃▪◌◙ 

  

◌꞉☿Ⱶ ◖○▬ⱶ◦ 

  

♪☺ꜛ► Ɫⱴⱥꜛ►♃fi◗Ⱶⱶ◦♄ⱴ◦ 
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 b.  

─  1)  

╩ ⇔√ ≤ ╩  3- 6⌐ ∆⁹ 

│ ╩ ⌐ ⇔√⁹ ⌐│ ╛ ⌂ ⅜╖

╠╣√⁹ √⌂ ─ ⅜ ┼≤ ⇔≡™√⁹ⱬꜟ♩♩ꜝfi☿◒♩│

⅛╠ ⇔≡™╢ ⅛╠ ⌐⅛↑≡ ⇔√ a ⁹ 

 

 3- 6 ─ ≤  

 

 

─ │ ⅜╖╠╣√  

 

    

√
⌂

 

 

   

  

 ừ ừ ừ ừ ừ ừ  ừ ừ ừ  

 

 

  

H27 70 277 32 56 73 10 51 104

H30 71 286 30 51 60 8 44 71

⁷

a 
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⌂ ─  2) 

ה ╩ ⇔√ ─ ╩  3- 7⌐ ∆⁹ 

 

 3- 7 ─  

  

  

  

  

  

  

 

ⱬꜟ♩♩ꜝfi☿◒♩ ─  3) 

ⱬꜟ♩♩ꜝfi☿◒♩ ─ ה ╩  3- 4⌐ ∆⁹ 

a ≢│ ─ꜜ◦ ─ ⌐│ ⅝⌂ │⌂⅛∫√⁹ ≢ √

⌂ ╘ ≡⅜ ╦╣⁸ꜜ◦ ⌂≥⅜ ⇔≡™√⁹ 
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⁸
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ה ─  4) 

─ ⁸ 71 286 ⁸ 13 22 25 ⁸ 8 44

71 ⁸ 4 7 8 ⁸ 1 1 1 ⁸ 1 1 2 ⁸ 7 16 19

⁸ 4 4 5 ╩ ⇔√⁹ ─ │ ─ 1⌐⁸ ⌂ │

 3- 8⌐ ∆⁹ 

 

 3- 8 ⌂  

  

▪◐ⱡⱵ♅ꜘ♫◑ Ɫⱴ▪◌◙ 

  
●●▬⸗ ○○◦Ᵽ♫ 

  

◘◔ ◖◘ⱷⱦ♃◐ 

  

◦ⱴⱫⱦ ⱱ♁►Ⱶ♬♫ 
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 c.  

─  1)  

╩ ⇔√ ≤ ╩  3- 9⌐ ∆⁹ 

│ ╩ ≤⇔≡ ⇔√⁹ ⁸ ⁸ ⅜ ⅜╢

⅜⁸ ⌂ ╛ ─ ⌂≥╙ ╠╣√⁹ ⁸ ⁸ ⁸

⅜ ╠╣√⁹ⱬꜟ♩♩ꜝfi☿◒♩│ ⅛╠ ⇔≡™╢ ─ ⅛╠

⌐⅛↑≡ ⇔√ a ⁹ 

 

 3- 9 ─ ≤  

 

 

─ │ ⅜╖╠╣√  

 

    

√
⌂

 

 

   

  

 ừ ừ ừ  ừ  ừ ừ  ừ ừ 

 

  

H27 55 208 28 47 64 8 50 97

H30 62 217 23 35 48 9 37 69

⁷

a 
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⌂ ─  2) 

ה ╩ ⇔√ ─ ╩  3- 10⌐ ∆⁹ 

 

 3- 10 ─  

  

  

  

√⌂   

  

  

 

ⱬꜟ♩♩ꜝfi☿◒♩ ─  3) 

ⱬꜟ♩♩ꜝfi☿◒♩ ─ ה ╩  3- 5⌐ ∆⁹ 

a ≢│ ⅜ ╦╡⁸ ⅜⌂ↄ⌂∫≡™√⁹ │ꜜ⸗◑╛○

○Ⱪ♃◒◘⌂≥⅜ ⇔≡™√⁹ ↄ─☻◑ ≢│ ─ ⅜↕╠⌐ ⇔ↄ⌂∫≡

™√⁹ 
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 3
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ה ─  4) 

─ ⁸ 62 217 ⁸ 8 8 8 ⁸ 9 37 69

⁸ 2 4 5 ⁸ 1 1 1 ⁸ 9 20 30 ⁸ 3 2 4

╩ ⇔√⁹ ─ │ ─ 1⌐⁸ ⌂ │  3- 11⌐ ∆⁹ 

 

 3- 11 ⌂  

  

▪꜠♅►ꜞ Ɫⱴ♫☻ 

  

♃◖ⱡ▪◦ ⱢⱴⱲ►ⱨ► 

  

♅ꜙ►◘◑ ⱴ♄ꜝꜘfiⱴ 

  

◒꜡◕fi◗꜡► Ɫⱴ♄fi◗ⱶ◦ 
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 d.  

─  1)  

╩ ⇔√ ≤ ╩  3- 12⌐ ∆⁹ 

│ ─ ╩ ≤⇔≡ ⇔√⁹ 27 │ ⅜ ⅜∫≡™

√⅜⁸ │ ⅜ ↄ⌂∫≡⅝≡™╢⁹╕√⁸ ↕╣√ √⌂ ─

⅜ ⌐ ↕╣≡™√⁹ⱬꜟ♩♩ꜝfi☿◒♩│ ⅛╠ ⇔≡™╢ √⌂ ╩

╗ a ≤ ≢№∫√ 25 b ─ 2

≢ ⇔√⁹ 

 

 3- 12 ─ ≤  

 

 

─ │ ⅜╖╠╣√  

 

    
√
⌂

 

 

   

  

ừ ừ ừ   ừ ừ ừ ừ ừ  ừ 

 

 

H27 69 205 27 48 62 8 42 81

H30 88 296 28 50 62 8 39 74

⁷

a 

b 
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⌂ ─  2) 

ה ╩ ⇔√ ─ ╩  3- 13⌐ ∆⁹ 

 

 3- 13 ─  

  

  

  

√⌂   

  

  

 

ⱬꜟ♩♩ꜝfi☿◒♩ ─  3) 

ⱬꜟ♩♩ꜝfi☿◒♩ ─ ה ╩  3- 6⌐ ∆⁹ 

a ≢│ ↄ─ │ ⅜ ╘ ≡╠╣≡™√⁹ⱬꜟ♩ ⌐№∫√

│⌂ↄ⌂∫≡⅔╡⁸♠ꜟⱴⱷ⅜ ⇔≡™√⁹ ⌐ ⅜ ╪≢™√⁹ 

b ≢│ ─ ⌂≥⅜ ╦╣≡™√⁹ ↄ─ꜜ⸗◑ ≢│╟╡ ─☿

▬♃◌▪꞉♄♅♁►╛▪☼ⱴ◙◘⁸♃ꜝⱡ◐⌂≥─ ─ ⅜ ∫≡⅝≡™√⁹ 
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ה ─  4) 

─ ⁸ 88 296 ⁸ 10 13 12 ⁸ 8 39

74 ⁸ 3 4 6 ⁸ 1 3 3 ⁸ 9 22 32 ⁸ 4 6 7

╩ ⇔√⁹ ─ │ ─ 1⌐⁸ ⌂ │  3- 14⌐ ∆⁹ 

 

 3- 14 ⌂  

  

▪○●ꜘ♠ꜞ Ⱶ☼▪○▬ 

  

◌ꜘ ○♫⸗Ⱶ 

 
 

◌▬♠Ⱪꜞ ♬ⱱfi►♫◑ 

  

♫♠▪◌Ⱡ ◦ꜙ꜠כ◕ꜟ▪○●◄ꜟ 
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 e.  

─  1)  

╩ ⇔√ ≤ ╩  3- 15⌐ ∆⁹ 

│ ─ ╩ ≤∆╢ ≤⇔≡ ⇔√⁹ ┘∕─

⌐│⁸ √⌂ ⁸ ⁸ ⁸ ⅜ ╠╣╢ ⁸ ⌐│ ⅜ ⅜∫≡™

√⁹ ⁸ ⁸ ⅜ ╠╣╢╙──⁸ ─ ⅜ ↕╣≡

™╢⁹ⱬꜟ♩♩ꜝfi☿◒♩│ ⅛╠ ⇔≡™╢ 2 a⁸ b ⁸

─ c ≢ ⇔⁸ ─ ╩ ╕ⅎ⁸ ─ ─ⱬꜟ♩♩

ꜝfi☿◒♩╩ ╕≢ ⇔√⁹ 

 3- 15 ─ ≤  

 

 

─ │ ⅜╖╠╣√  

 

    
√
⌂

 

 

   

  

ừ ừ ừ  ừ ừ  ừ ừ ừ ừ  

 

  

H27 51 173 25 52 76 10 47 78

H30 52 196 22 46 64 8 36 55

⁷

a 

b 

c 
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⌂ ─  2) 

ה ╩ ⇔√ ─ ╩  3- 16⌐ ∆⁹ 

 

 3- 16 ─  

  

  

  

  

  

  

 

ⱬꜟ♩♩ꜝfi☿◒♩ ─  3) 

ⱬꜟ♩♩ꜝfi☿◒♩ ─ ה ╩  3- 7⌐ ∆⁹ 

a ≢│ꜜ◦ ⌐ ₁▪▬▪◦─ ⅜ ╠╣√⁹ ≢│◦○◒◓ ⅜

↕╣√⁹ ≢│⁸♅●ꜘ╛ꜘⱴ▪꞉⌂≥─ ⅜ ∫≡™√⁹ 

b ≢│ꜜ◦ ╛◦○◒◓ ⅜ ⅜∫≡™√⅜⁸ │╒≤╪≥

⅜⌂™ ≢№∫√⁹ 

c ≢│╒╓ ≢ ↕╣⁸◒꜡ⱴ♠─ ⌐⌂∫≡™√⁹ ◒꜡ⱴ♠ │

⌐╟╡ ─ ⌐⌂∫≡™√⁹ 
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