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Landscape ecological study on regeneration of coastal ecotones damaged by the Great
East Japan Earthquake and subsequent huge tsunami
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This research analyzes ecological connectivity in coastal zone ecotones along the
alluvial coastline of Sendai Bay damaged by the Great East Japan Earthquake of 2011. A landscape
ecological approach with remote sensing data and GIS models is emploxed to quantify connectivity amon
remnant forest patches in the regenerating target areas. The research is designed to define an ecological
network that can serve as a guideline for current and future restoration work. Data on distributions of
wild bird species is used to assess the effectiveness of this network in terms of conservation of
biodiversity and protection of ecosystems in the vital coastal zone ecotones.




2011 3 11
/
, 2011
21
869
1
connectivity
Forman, 1995
Turner et al., 2001;
Lidicker & Koenig, 1996; Rosenberg et
al., 1997, etc. 1995

Council of Europe et al.,
1995 Jongman & Pungetti (2004)
“ Ecological Networks and Greenways”

Bouwma &
Grobelink, 2006

2000;
2001, 2002 GIS
, 2002

GIS

connectivity

GIS

2 SPOT HRG-2
2

(20 kmx 20
km)

(9 kmx 21 km)
1 ERDAS IMAGINE 2011
(Intergraph Corporation)

SPOT HRG-2

1 ©CNES 2010, Distribution
Astrium Service/Spot Image S.A.



FRAGSTATS(McGarigal et al. 2012)

(MSPA: Morphological Spatial
Pattern Analysis) Vogt et al. 2007

core, islet,
perforation, edge, loop, bridge, branch

MSPA
(MSPA Guide
2010)
+
10 m
20m 30 m
91.48%
88.65%
0.898 0.864

12.71 kit (6.8%)

12
60.58 kif (32.2%) 19.2 ki

6.
.2 km

ki (3.3%)
(10.2%)

19.72 kif (10.5%)
(3.2%)

66.2 kif(35.2%) 6.0 kif
14.8 kit(7.9%)




1lha

3468
26
6 10ha
MSPA
10 m
30m
10 m
30m
30 m
90% 30.1%

10 m

Forman, R. T. T. 1995. Land Mosaics. 436pp.
Cambridge University Press, New York.

(2011)

. 33: 45-57.

Jongman, R. and Pungetti, G. 2004.
Ecological Networks and Greenways.
368pp. The syndicate of the
University of Cambridge, Cambridge.

Lidicker, W. Z. and Koenig, D. 1996.
Responses of terrestrial vertebrates
to habitat edges and corridors.
Metapopulations and Wildlife
Conservation (ed. McCullough, R.) ,
Island Press, Washington DC.

McGarigal K, Cushman SA, and Ene E (2012)
FRAGSTATS  v4:  Spatial Pattern
Analysis Program for Categorical and
Continuous Maps. Computer software
program produced by the authors at the
University of Massachusetts, Amherst.
Available at the following web site:
http://ww.umass.edu/landeco/resear
ch/fragstats/fragstats.html

Mochizuki, K., Hara, K. and Okamoto, S.
2000 Evaluation of Vegetation patch
connectivity using remote sensing and
GIS. International Archives of
Photogrammetry and Remote Sensing, 33
Suppl. B7: 146-151.

Rosenberg, D.K., Noon, B.R. and Melsow,
E.C. Biological corridor: form,
function, and efficacy. BioScience,
47: 677-687.

Turner, M. G., Gardener, R. H. and 0" Neil,
R. V. 2001. Landscape ecology in
theory and practice. 401pp. Springer,
New York

Vogt P, Riitters KH, Estreguil C, Kozak J,
Wade TG and Wickham JD (2007) Mapping
spatial patterns with morphological
image processing. Landscape Ecology,
22: 171-177.



13

(1) Hara K., Y. Zhao, I. Harada, M. Tomita,
J. Park, E. Jung, N. Kamagata, Y.
Hirabuki. Multi-scale monitoring of
landscape change after the 2011
tsunami. The International Archives of
the Photogrammetry, Remote Sensing and
Spatial Information Sciences, Volume
XL-7/W3, 2015. 805-809. DOl :
10.5194/isprsarchives-XL-7-W3-805-20
15.

@
2014.
, 19: 163-176.
(€) -
. 2014.
, 19:
177-188.
(©)) . 2014. 2011
, 19: 189-199.
©) . 2014.
12: 85-92.

(6) HARA, K.: Damage to coastal vegetation
due to the 2011 tsunami in northeast
Japan and subsequent restoration
process: Analyses using remotely
sensed data, Global Environmental
Research, 18(1): 27-34 (2014),

@) : "SPOT

6. 43-49 (2013),

(8)..
6. 51-60 (2013),
@__ -
" 18.
23-33 (2013),
(10) o

BIOCITY 52. 32-40 (2012),

41
(1) Hirabuki, Y., M. Tomita, H. Kanno, J.
Nishihiro, K. Oka, K. Hara, Y. Zhao and
I. Harada: Rapid and Heterogeneous
Vegetation Recovery Following the 2011
Earthquake/Tsunami:  New  Findings

Supporting Integrated Coastal-Ecotone
Management. The 9th International
Association for Landscape Ecology
World Congress, Portland, Oregon USA,
5-15July 2015

(2) Tomita, M., H. Kanno, Y. Hirabuki and
K. Hara: Distribution of remnant
forests and tree communities in the
2011 tsunami-inundated area, Sendai
Japan. The 9th International
Association for Landscape Ecology
World Congress, Portland, Oregon USA,
5-15 July 2015.

(©) . 2015.

62 , J1-13.
, . 2015 3 19

@ __
2015.

. 62
, PA2-125. ,
. 2015 3 21

(5) Hara, K., Y. Zhao, M. Tomita, N.
Kamagata and Y. Hirabuki: Remote
sensing analysis of tsunami damage and
recovery of coastal vegetation in
northeast Japan. The 57th Symposium of
the International Association for

Vegetation Science, Perth, Australia,

10 Sep. 2014
®_
" 61
. 2014 3 15
™
" 61
2014 3 15
®_
o 3.11
23
, . 2013 6 19 .
© =
" 23
, . 2013 6
19

(10) Hara, K., Zhao, Y., Tomita, M.,
Hirabuki, Y., & Hiraizumi, H.:
"Effects of the 2011 Tsunami on
Vegetation and Landscapes in the
Sendai Bay Coastal Area, Northeast
Japan™ 11th INTECOL Congress, Ecology.
(20130818-20130823) . CNGREX, London

(11) Tomita, M., Y. Hirabuki, H. Kanno,
K. Hara: "Ecological impacts of large




and infrequent disturbance:
footprints of the 2011 Tsunami on
coastal forest and landforms in Sendai,
northeast Japan™ 11th INTECOL Congress,
Ecology. (20130818-20130823). CNGREX,

London
(12) :"3.11
( )-
. 2013 5 24
13)
3 (ELR2012).
.2012 9 10

(14) Hara, K.: "Tsunami damage to

vegetation and landscapes in the
coastal area of Northeast Japan:
findings based on satellite data
analysis™ The 55th Symposium of the
International Association for
Vegetation Science. Hotel Hyundai
Mokpo, Mokpo, Korea. July 26, 2012.
(15) Hirabuki Y., Kanno H., Tomita M.
and Hara K. : "Importance of the coastal
ecotone  concept in evaluating
earthquake/tsunami  disturbance and
designing sustainable recovery: a case
study from the Sendai Bay sand-dune
fringe” The 55th Symposium of the
International Association for
Vegetation Science. Hotel Hyundai
Mokpo, Mokpo, Korea. July 26, 2012.
(16) Tomita M., Hirabuki Y., Kanno H.
and Hara K.: "Influence of the 2011
tsunami  on coastal forest and
landforms in Sendai Bay, northeast
Japan™ The 55th Symposium of the
International Association for
Vegetation Science. Hotel Hyundai
Mokpo, Mokpo, Korea. July 26, 2012.

/

https://sites.google.com/site/ecotonese
ndai/

@
HARA, Keitarou

@
TOMITA, Mizuki
HIRABUKI, Yoshihiko
®
*

ZHAO, Yi
HIRAIZUMI, Hideki



