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Catastrophic events such as wars and disasters can

Preparing for, Responding to, and Mitigatin
trigger reorganization in land use systems and modify P & P & & &

Bertie County Emergency Operations Plan Shifts Beneath: Land Use Reorganization After

Assessment and Update 3.11 in Japan long-term land use trajectories. Yet, the effects of fast Compound Coastal Water Hazards in Resilient
\ A — ‘ drivers such as disasters on land use transitions are not Rural Communities
Dr. Anuradha Mukherji’'s Emergency Management " 2t . (xren pEEEE | well understood limiting our ability to anticipate future

Planning class partnered with the Mid-East Commission land use change.

and Bertie County Emergency Management in Spring Coastal estuarine environments are susceptible to a
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deraraduate and 1 gfaduate group) worked on select Iong-ter_m disaster rl_sk reduct_|on and pllmate _chg_nge. ConCl_Jrrent or seguentlal, ofteq storm-related,_ and
ggctioﬂs of the EOP that were decided beforehand in adaptation strategy in Sendai and Ishinomaki, cities in contribute to societal, economic, and health risks. These
consultation with Bertie County. The Bertie County EOP northeast Japan that were impacted by the_March 2011 are defined as compound events.
had not been updated since 2004, and the Emergency Great Eas_t Japan Earthquake and Tsm_J_naml (also c.:alle.d Thi hi tof 3l tudv th h the Cent
Management department needed help to assess and the 3.11 dls.aster). The research spec:|f|cally.e?<am|nes.. IS research is part of a larger study throug e Center
revise this critical document that would assist the county 1. What drives land use change at the municipal level in for Natural Hazards Research at ECU. Akey goal of the
with preparedness, response, and recovery during coastal cities impacted by catastrophic events? study is:
disaster events. 2. How does land use policy inform local land use * To assess the perceived risks and needs of the

N S - adaptation initiatives after disasters? hazard management and planning community in
e Bertie County NS TR el S 3. How are decisions on types of local land use eastern North Carolina through two way
i Emergency OPeratlons Plan Update &Y randaadpggt|0n strategies and their implementation communication.

City of Sendai 2010 land use plan (prior to 3.11).
Source: City of Sendai, 2010. Mixed-Methods (Quantitative & Qualitative)

Russia

* GIS: Geographic information system (GIS) based

parcel level land use data from before and after the Method - Focus Group Interviews
3.11 disaster, i.e., 2010 and 2017 respectively, was

Source: Photographs by students. Taken during site visits to emergency
shelters and other essential locations in Bertie County. Used with permission.
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- collected from municipal planning offices.
e, T Ity More th P 40p' 4 ?h oy " A Compound Flood Workshop, attended by 41 emergency
shanghale n er\IIIeV;IS. X Ol‘eI an. Iln- e(§)| InleereWS wi t managers, planners, and elected officials, was held on Feb
| | ,, pEOPIE at national, regional, and 1ocal governments, 26, 2020 at ECU. Interview coding was done in NVivo.
« The student groups worked on five sections of the ongiong° T Senda Ciy as well as with community leaders and academic

EOP: Sheltering and Mass Care, Communications, faculty involved in policy making and planning.

Notifications and Warnings, County Resources and I(_rci);:ttli?agziendal (left image) and tsunami inundation at the coast in Sendai - Documents: Reconstruction plans, newspaper

Distribution Pod (CRDP), and Donations Source: Left Image, City of Sendai, March 23, 2012a articles, policy and planning documents.

Management Right Image, Attributed to United States Navy (ID: 110312-N-0000X-003) @ Considera
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- Each group conducted site visits in Bertie County and 2011 (March 12) CC-PD

spoke with relevant stakeholders, including GO e
emergency management, county sheriff, public works, i

City of Sendai - Key Findings
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county manager, and community organizations. 3\ Ho.useholds (1 5_40) r.elocated out of coastal areas. Networkmg iy S%";;"p“o",:zf‘;:?" E’;zzz;:;‘;?:ni vasuct
it (g e | « Thirteen relocation sites (already marked for future O Q O O O O O
ks |Ch0(150 unite) . development before 3' 1 1 ) at the urban edge Of City i Ocean&Sound anenne<_) Rain Personal State Local Education Flggrgnfggs

Outcome & Recognition

Tsunogoro (48 units)
Uehara (30 units) ,

. . . . . . Composition
B0\, o 5 e designated for housing built by individual households. p é
N e e et | * Younger households with the financial resources to

. R R ion rebuild are the dominant group at the relocation sites.

(Planned) (75 units) . . . . . .
Arai east second term (100 units) * New public housing units were also built for low- Frequency & Severity: An increased frequency and

Arai east first term (197 units)

Source: NVivo generated mind map. Personnel issues

* The students’ efforts and the revised EOP sections
were well received by our community partners.

Because Bertie County is representative of rural . income households. severity of localized flooding, heavy rainfall, and rain
ama.‘a ' Jnit>e .. Subject area for purchase of houses (1380 . . . . . . . - .
. . . W, SR _houses) __________ « Public housing units are not integrated into residential storms outside of hurricanes.
North Carolina, the students gained insights on Ay | ey ot S e o e ares ahborhoods. Most located i .
. . . ' L. (39units) Kano ine : Eastern area 1 (Tosho-gu, Higashi - .
emergency management planning practices in a rural | (7Qunits) . " | Sendai, Nigatake, ete) o nEIgNbornOoas. Iost 10cated In commestclal areas Flood Causes:
ttina. In doi the students al tributed waiByashiest [ |[S]|2REe esiemara 2 (Riczen akasaia along transport corridors, such as train lines.
S€ting. 1h doing so, the students also contribute ot [T R M ﬁ (f62units) D | Subuay EastwestLine : Easem area (Ar. » Intense localized thunderstorms combined with
valuable planning services to the eastern North e e i g (2‘5&&2?&2’#%%322“{?2‘?;\;é‘:;;t’h?marea saturated soils
1 awara-macni, Naga-machi, eic.
Carolina region Ci : :
- ity of Sendai - Conclusions . Riveri i i i

. The proiect received a hiahlv competitive National City of Sendai location of public housing units post 3.11. Y Rlve”_ne ﬂoo_dmg as water "? pUShed up the river

Assorz:iajtion of Develo mgntyOr ar?izations (NADO) Source: City of Sendal (2013) combined with storm water issues

elopr gal 1. Land use changes in Sendai driven by long-term e A binati frai d river dri
combination of rain and river driven.

Impact Award. Nationwide, 79 projects from 48 and use development goals that are local in nature.

organizations in 19 states were selected for this References 2. Land use changes after 3.11 accelerated the pre- Economic Impacts:
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C 9 | P .J db Marvi (g: I Powerpoint by Emiko Okuyama, Mayor, City of Sendai. January 30, 2013. recovery patterns. Elderly households are the utilities, hospitals, and communications.
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