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Changes in the coastal environment along the Sanriku District, Iwate Prefecture,
due to the tsunami generated by the Great East Japan Earthquake

Kimiaki Naiki, Satoshi Segawa, Shiho Watanabe, Yoshimasa Kaga, and Yasushi Kuji

Abstract
To determine the effects of the tsunami generated by the Great East Japan Earthquake in 2011 on the environment of

aquaculture farming grounds, we investigated environmental conditions of the seawater CODym and sediment CODox in nine bays

along the Sanriku District, Iwate Prefecture, Japan. And we investigated recovery process in two bays. Comparisons were made

before and after the tsunami for CODwn or CODon. The amount of CODwn in the all bays decreased. The amount of CODor in the

seven bays decreased and in the two bays increased. After the tsunami, their amounts in the two bays decreased, and are returning

to the previous level.
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(B) Sampling points in the bay from 2012 through 2013.

Fig. 1 The study area illustrating sampling points along the Pacific Coast of northern Japan. The black line of
the bay mouth at Kuji Bay, Kamaishi Bay and Ofunato Bay indicates a breakwater.
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Table 1 Water sampling locations and dates of each site.

Sampling site

Number of sampling point

Longitude
¢ B

Latitude
¢ N

Date of water sampling

Date of reference®

Kuji Bay

Miyako Bay

Yamada Bay

Otsuchi Bay

Kamaishi Bay

Toni Bay

Okirai Bay

Ofunato Bay

Hirota Bay

15

38

141.79-141.85

no data

141.96-142.00

141.90-141.95

141.89-141.95

141.87-141.90

141.82-141.86

141.72-141.74

141.63-141.69

40.18-40.21

no data

39.44-39.48

39.33-39.35

39.25-39.27

39.19-39.21

39.08-39.11

39.02-39.06

38.95-39.00

4,5 Sep. 2012

4 Oct. 2011°

6,7 Sep. 2012

8,9 Sep. 2012

13,19,20 Sep. 2012

10,11 Sep. 2012

25,27 Sep. 2013

13,26 Sep. 2012

20,21 Sep. 2012

30 Sep.
15 Sep.
7 Sep.
14 Oct.
6 Oct.
5 Oct.
24 Sep.
15 Sep.
14 Sep.
14 Oct.
6 Oct.
14 Sep.
2 Sep.
21 Oct.
13 Oct.
12 Oct.
5 Aug.
4 Aug.
3 Aug.
14 Oct.
6 Oct.
5 Oct.
24 Sep.
15 Sep.
14 Sep.
2 Sep.
7 Sep.
7 Sep.

2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010
2008
2009
2010

? Results of the Water Quality Survey of Public Water Areas.

Table 2 Sediment sampling locations and dates of each site.

Sampling site Number of sampling point Longitude Latitude Date of sediment sampling Date of reference?
(G ) (G \))

Kuji Bay 15 141.79-141.85 40.18-40.21 45 Sep. 2012 5,6 Oct. 2004
Miyako Bay 15 141.95-142.00 39.59-39.65 3,10 Oct. 2012 25,26 Sep. 2008
Yamada Bay 15 141.96-142.00 39.44-39.48 6,7 Sep. 2012 26,27 Sep. 2007
Otsuchi Bay 15 141.90-141.95 39.33-39.35 8,9 Sep. 2012 15,16 Sep. 2009
Kamaishi Bay 15 141.89-141.95 39.25-39.27 13,19,20 Sep. 2012 16,17 Sep. 2004

4 141.91-141.93 39.24-39.26 19,20 Sep. 2012

4 141.91-141.93 39.24-39.26 18 Oct. 2013

4 141.91-141.93 39.24-39.26 8 Oct. 2014

4 141.91-141.93 39.24-39.26 7,15 Oct. 2015

4 141.91-141.93 39.24-39.26 13 Oct. 2016

4 141.91-141.93 39.24-39.26 26 Oct. 2017
Toni Bay 15 141.87-141.90 39.19-39.21 10,11 Sep. 2012 12,13 Sep. 2005
Okirai Bay 15 141.82-141.86 39.08-39.11 24,25 Sep. 2013 19 Sep. 2001
Ofunato Bay 14° 141.72-141.74 39.02-39.06 13,26 Sep. 2012 13,14 Sep. 2006

5° 141.72-141.73 39.02-39.04 13,26 Sep. 2012

6 141.72-141.73 39.02-39.06 22 Oct. 2013

6 141.72-141.73 39.02-39.06 9 Oct. 2014

6 141.72-141.73 39.02-39.06 6 Oct. 2015

6 141.72-141.73 39.02-39.06 17 Oct. 2016

6 141.72-141.73 39.02-39.06 17 Oct. 2017
Hirota Bay 15 141.63-141.69 38.95-39.00 20,21 Sep. 2012 30,31 Aug. 2010

? Results of the Iwate Fisheries Technology Center annual report.

® Station6 was no sample.

¢ Station1 was no sample.
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Fig. 2 Changes in surface seawater CODmm of each
site, before and after the tsunami. White and black box
indicates average value. Error bar indicates standard

deviation.
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Fig. 3 Box-and-whisker plots of CODon of each site,
before and after the tsunami. Horizontal line in the
box indicates median value. Boxes are drawn between
the 25th and 75t quartiles, and the whiskers stretch to
the maximum and minimum values or that variable.
*p<0.05  **p<0.01
two-tailed test)
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Fig. 4 Box-and-whisker plots of CODon of Kamaishi
Bay, after the tsunami. Horizontal line in the box
indicates median value. Boxes are drawn between the
25th and 75t quartiles, and the whiskers stretch to the
maximum and minimum values or that variable.

Dotted line indicate the level of before tsunami.
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Fig. 5 Box-and-whisker plots of CODou of Ofunato
Bay, after the tsunami. Horizontal line in the box
indicates median value. Boxes are drawn between the
25th and 75t quartiles, and the whiskers stretch to the
maximum and minimum values or that variable.
Dotted line indicate the level of before tsunami.

*p<0.05 (Wilcoxon signed-ranks test, two-tailed test)
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