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i At 2:46 pm on a Friday after-

I ntrOd UCtlon noon on March 11, 2011; a
massive earthquake with a magnitude of 9.0 struck 72km off
coast of Northern Japan. The 2011 Tohoku Earthquake was tlc : o )
strongest recorded earthquake to have ever hit Japan dnd the 4sinsai tnfo e a—— Wh at IS CFISIS \Y appl ng?
most powerful earthquake recorded in the modern world. The =

most destructive force was not from the earthquake shaking, b = s s . T

the tsunami that was recorded to reach up to 38 meters high. TF ..cveiiec  mpm seen
destruction from this earthquake was catastrophic with 13,744 ...
. dead, and 13,145 missing, as of April 20th. b

- . 9.0 Magnitude Potentially, more people could have been saved if adequat 2
Slope Vulnerability CoEEiE Al b e tsunami vulnerability assessments were used to educate peop € *

Crisis Mapping is the practice of live mapping a crisis situation to allow local and in-
ternational aid efforts to gather real time information about the crisis damage situation
and the local needs to better allocate relief efforts.

The Japan crisis mqtp://www.sinsai.info/ushahidy was initiated by Fletcher
Students immediately after the earthquake and compiled twitter reports on the ground

® living or working in coastal high tsunami vulnerability zones. Dis * ez s using the Ushahidi platfortishahidi is an open source crisis mapping platform that
| == — —f== | aster prevention policy should be based on overestimated risk al - had been developed and used in many international crises, including the Haiti Earth-
sessments. For this project, | conducted a tsunami vulnerability : it quake and currently in Libya.
assessment of Miyagi prefecture based on the variables: elevation, slope, tsunami directugn,a
coastal proximity.also investigated how the Japan Crisis Map twitter were spatially dlstrleécthOdOlOgy Crisis Map AnaIyS|s Crisis Map Twitter I:39|00lftS
in Miyagi prefecture. Using the Spatial Join tool in ArcGIS, | joined the twitter reports from the Japan Crisi =~~~ . 7

To analyze the effectiveness of the vulnerability assessment and the crisis map, | analgetaeen March 122 with the Miyagi Districts to depict the number of crisis mapped twitter r«
the distribution of both with actual tsunami damage indicators; resangsg tsunami inun-  ports in each district.

;;;;

dation zones and official municipality casualty reports. For the map of the number of reported casualties in each municipality, | joined the table =~
| _ __ official reported number of deaths issued by the National Fire and Disaster Management A~ =
M EthOdOIOgy Tsunami Vulnerability with Miyagi districts report as of March 31st. Lastly, | analyzed how well the Crisis Map twit . .° 5
: : port represented the casualty map, by comparing the difference of the relative numberof ¢~ =5
Tsunami ity ;ncsggigcézgézeofltﬁ: r{rsuu\r/]tg&??utin_ssessment per district from the relative number of twitters per district. 1(
: ' bility analysis by Sinaga et al. (2011 WlEl o] SR Yo E LS ilerz1il0]8! Weights t i : : 77 e CR ST W
- Tsunami Inundation > . Municipality Casualties
Vulnerabili with reclassified topographical feature . o
A t{ which included, elevation, slope (%), Crisis I\/Iap
SSessmen lation direction to tsunami, and coastalE|evation |—2m.or lower Very High 0.47 Twitters ~_
proximity. The classification of vulner >-10m High
. : 10-15m Medium
ability for each variable was based off 15.20m Low
RI 6LQDJD-V DQDQA\VLV 20 m+ Very Low
| used the weighted overlay tool toSlope 0-2% Very High 0.28
compile the tsunami vulnerability vari- 2-6% High
ables. | based my weighting scheme 16;238’ gj Mfd'“m
loosely with Sinaga (2011), but | tried S Very Low
multiple different weighting schemes ICP Ske 0-556m Very High 019
get a vulnerability assessment that ingll- =" 556-1400m High '
cated a similar distribution as the actydPIrection 14002404m Medium
tsunami damage. 24043528m Low
| also analyzed how closely my vu SSé:STJr \\gg h?g‘r’]
_ _ nerability assessment overlapped with Coastal NE or SE High 0.16
V POpUlathn DenS|ty the actl_JaI tsunami inundation zone anéeProximity | south or North Medium
determined how many people might be NW or SW Low
Inundation v at risk using census population data. West Very Low
Overlay Resyltg Buram vunerably Summary Tsunami Vulnerability
Assessment Variable  Zone % Overlaf
The remotehgensed tsunami inundation zone was repre ! ! ! ! g
VHQWHG ZHOO ZLWK WKH "9HU\ +LJ[Area Y aliolURme W16 8 e 3 W0 Relative Distribution of v
vulnerability analysis. It should be noted that the inundatior Verv High Risk = 287, 5 2m 370 Crisis Map RepOrtS a_nd;,‘ , R
zones are the areas of standing water after the tsunami, s y Hlg Casualties P~ »b

full extent of the tsunami damage was most likely more inl; Population| Inundation Zone = 35,920 peoplql8 2% -

than the inundation zone extent. Verv High Risk = 111. 641 | E Syt ol T
When analyzed with population distribution, | found tha ety HIgh RISK = ’ PEORIE 2N % k *f:

DERXW KDOI RI WKH SHRSOH LQ WK- S + L JK 5L = J KW
have been engulfed by the tsunami. According to the most recent flgures as of April 20th, 16,213 people are egsegdead or mi o=
So it can be assumed that of the 35,920 people in the inundation zone, about half were able to escape with their lives.

High Risk Zone

) < — Crisis Map Analysis |
P Iatl O n o o . - o o o 5 oo . 70
Oopu AR When the crisis map, which is based off of twitter reports, is compared directly with the map of the municipalityecasualties,
Densities e i distribution of the crisis map reports seems to well represent the areas of most need. But when the relative thsttioittion of ... =
| Lo ¢ el ter feeds were compared with the relative distribution of casualties, it becomes clear that the most heavily et#tiedsd municip | | | 5 G
< A i o S y \ 2 A\ =0¢ma *© "], :
ol g Ray Kameda like Ishinomaki were largely underrepresented by the twitter feeds. It was expected that the Sendal municipalégetasi overrepr ¢
S UEP 232 beclzagse of the large population of Sendai City. A bias that needs to be noted is that this crisis map repredentsadirtae twit ‘f" 53 Relative Difference‘Between
A Including reports advertising free lodging and food, so a b ' '
TRy e, May 3 2011 grep g ging Summary Crisis M ap AnaIyS|s LS Twitter Reports and Casualties
a0 NI ’ ter analysis would take into account all the different types ¢ Jevy B 0.17 - -0.10
A 0 . ’?~,""-~*"L{,ﬂ}tj ¥ Da_ta SOUFQESZ Japan National and | reports_ MunICIpallty 9% of total M|yag| Prefecture % 0.1 - -0.04
| AT bi 'y Regional Planning Bureau, sinsai.info, SRTM Elevation, Har- ) ) ) o . . ;
MW ‘. vardJapan Sendai Earthquake Data Portal, ESTAT.gov.jp, In conclusion, it appears even a tsunami vulnerability Difference 0.04 - 0.04
X - University of Colorado Flood Observatory, Matthew Bloch analysis based Solely on topographical features Was able t ’ ’
from New York Times for Casualty Data, and ESRI Topog- : : - 0.04 - 0.10
1 People/Square km H . = 5 - - ISh I n O m akl TWItter Re Or 7 O (y = 0
A ooy e ;‘ph'? Dattf‘ WGS 1084 UTM 54N, Met termine the areas of highest tsunami risk fairly well. Althou P tsc,)l B0 16.9% 0.10 - 0.20
i, \ 0 : - 1 . .
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