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Abstract: In 2011 huge earthquake in Tohoku, Japan occurred. At that time the OpenStreetMap founda-
tion execution of crisis mapping by around the world OpenStreetMap contributors. The crisis mapping is
support to disaster relief, restoration and humanitarian activities by make visible. In this paper, we dis-
cuss about challenges of crisis mapping by real participants knowledge. Moreover, we propose importance
of basic map data using realistic map data. In addition, we make comparison with the Haiti earthquake.
In case of Haiti is same situation as Tohoku earthquake, because those area was not maintenance of base
map. And more we propose policy of expansion for OpenStreetMap communities by the analysis. By the
data shown imperfection of base map at the time of 2011 Tohoku earthquake. Therefore, in case of Tohoku
earthquake not limited to disaster situation and evacuation mapping by data analysis. Further more, we
shown sustainability of OpenStreetMap communities and map information. Map data is necessary up-date
newest information, therefore, OpenStreetMap communities much more contributors in widely areas. The
OpenStreetMap is possible to adapt various fields. Because, more contributions for various social activities.
And more, cooperation with the open data by local governments, the OpenStreetMap is more contribute for
the societies.
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Fig. 1 OpenStreetMap: Map around Sendai City after the

2011 Tohoku earthquake.
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Fig. 2 Yahoo/Alps road data of the input status (2011.4 to
2013.6).
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G % &) BEHS I L CHART A 2 LA REIC 2 B,
(2) W7 — & % Fpfe T RE 2 T CHERE L Tw { 7291213,
%2 OpenStreetMap % % [z S5 & & b ICHBKE
R TNEDN D L. RN X T — 7 3% 5
ZUFT%L, DRICKHDT—5 &5 &9 ITHEFFL
TVRRITFIUER S BV, DRICT— ¥ ZRHIHRED
T2IlE, MR W EEE 1S X B IEE R IEE) DS
VETH A, F72, OpenStreetMap TIE7 71 ¥ A
<y U7k, KEFICBU DHFEEOLIEL
TEEIC 72 5. WS HIZ B W THEE QMK 7 — & 23
ENTVDE %6, HIEHWNOEMEICLE S 74
Ay ¥ U TIIRHEN RBOE S RIEE 21T 2 L5 T
&b, DFY, WOLEZTRERATLENGNS RS
ENF 2 B 7290121E, £ HIZ OpenStreetMap % ¥ %
X, BB LTI LT, FREho&EIC LY
BRI FA ATy LV TITH T ENTE, ik
Ho A (AT 72 RO RIS B DS RE & 7 B .
KERD BT B B ICAF TR E T 572012,
HIGHRO T =70 7= ~OB) MADPLETH 5.
HIRRIEROFAFA (714 12 X% &) Oifilfe 455
R (F— o BRG L) OEWAREICLY, HETER
DAFIZL L ORI & T % #H 2 L, OpenStreetMap
NT =L BRI S b, HEROE
WMARDD ) FIZOWTRHRERZKR LIz EHIZ, A —
T T =5 OLBEEDPHIEIC R o TwAb. 2B, 2014
FEHLE, BUFBLUOBBERTRA -7 V77— ~DHL
DHADPHEATBY, ZOMNENSLZINODH 5.

2007 AEIZHEDORMICIE E - 72 HAD OpenStreetMap 13,

Do WEBEDOIER L IEEC L) S L OREY Z EAE L,
SORICTER L TE/. LA L, BEHE, FERARNLH
M7= & DI SN TR VO HIRTH - 72, L
LD R KB ORI 3D  HA D OpenStreetMap D 3 D
DOFETIE, R ) 2EED-DIZ, HAD Open-
StreetMap O 7 — ¥ DEA, H K, B L UYL DD L
ZEIZOWTIHRRTWA, 2% ), HAD OpenStreetMap
MESIZEELTWLZ LD, FRlEZ) ) HKEDT:
WIZEETH Y, Kk % ¥ — >~ T OpenStreetMap A1 H
Sh, KERLZITTRLE L OEKEH O EA T fE
LWV D, AT, RAAREER IO 94
Ay ¥ TIIBIT LT — 5 OG5 EIT). §FiZ, Lo
BEREROFERICHED { HAD OpenStreetMap @ 3 2D
D (1) 125 5 KN W T — & OFEMFIZOWTHEEH
L, 794 VAR Y EY TOT =G5 L ViEEIT).
T=F I X Do N e ITEREITH. 61,
LFRLOEKEZOMERICHED < HAD OpenStreetMap D
3ODME L FIZ L7z, HAD OpenStreetMap D3k D
72D R Z RS .

—~
w
=

© 2016 Information Processing Society of Japan

4. HAEBSMEEER

4.1 FT—20OBIERES SURERE

OpenStreetMap D& 7 — ¥ T&H % Planet 7 — ¥ &
OpenStreetMap O HH X — 2 [30] & ) BTG L T, #A
W72, Planet 7— % 1%, (ZITHHESO T — 5 DYV S
NTWED, —HAHEINTVRWEL DL, KO
T, T PRBLTVEDIE, ZORBENTWVE
DT =¥ ZH72h.

Planet 77— 6 HAB L UONA FOTF— % i+ 5
3%, S L7z Planet 7— % T K LAT- 72, 7 —
7 OMIIZIE, OpenStreetMap 77— ¥ 2 WLH$ 5 720D
AU T4 Y Java T 7V r—3 3 ¥ T b osmosis [32]
MWz, 7= % N—2|21%, PostGIS[33] THLIE L 7=
7 — % X — A PostgreSQL [34] Z 27z, PostgresSQL &,
F =7 —ZA® ORDBMS (Object-Relational DataBase
Management System) T 4. PostGIS i, PostgresSQL
WCZEMIER A B AT 27200 DTHAH. T IN— T
0277 LTdh5 osm2pgsql [35] & HWC, KHIHDOT— %
% PostgreSQL ~H&# L7z, SISV ELRT— % %
Ty NRX=Z2X VWAL, WEGT L. T— F I
iE, 8Core CPU, B LU AE 16GB OFMHEHE W,
Ubuntul2.04 ® OS 12 & Y17 o7-.

DED7F—=%2HT, KT, WHARKRELRED 7
FTA VAT Y Y TIIBITHERN LK T — & O Ik
WOFEGHT 2RO L HIATH . 61T, FESFTITHED
&, HA® OpenStreetMap DIERED 12O D F7HE % /1T,

BN 428 [2 94V A<y ¥V ZOBWEIZOVTO
FAL] T, WHAKEKAIRO RO EBE R DR,
B X OBEBI ORI O W THHAELZIT . [FFEZ,
L FHBOBD 7 54 A~y ¥ o 7L HERAET .
PFEICEY, HARKEKDZ F4 ATy ¥V I TOH
WKE DTGB OB~ {i4E 5 5.

KIZ 4.3 8 [BRY ORI OFA] TI&, BRYOIE
BARDUZ DO W THRE X T . MR TH AT — & 2 1F
B LT GBRETIE, RWICERT — 7 0 EiEiT) 2
WG WE, SRR 26, B ONER
RISEZ L 250D T, BET— 2 25 L Tw LR
BCThb. 794 VATYyErZI2& Y, SR L
TESEM AR L L) ETABAETY, TTTICEK T —%
PER SN T WD ERRBCERTE S, b L, BT —
IR EN T RITIUE, 794V ARy ¥V FoRE
DOVEETIE WA, BT — ¥ 2 OfERT 2 LEVHEL 5.
FoT, 794 A% vy ¥V 7 OERN LN T — & 8%
A, BRT—70BED L) I TV o0 H
HT 5. [\, LHOFIHEEICE S 2MmERE, B
OVERL S 7@ 7% EOTREDZEALIZ OV T OIS 5.
BEICEY, 794 VAR ELYTOBIZ, ED L) Rl
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WMOPMEM SN2 IZDOWTIHAEL, HIERNE 7 — 71T
BB EERT = IZOWTHERT 5.

W 4.4 5 TREDEROFREOFE] <, BB
YERR D 72 DIEHIFNZ DWW THA % 1T 9 . OpenStreetMap
TT— 7 2 ERT AL, L L THETERZ S
EHTA., 794 ATy B 7ZI2BWThH, EHREL L
THHIEHD K EEROHRTEZFH L, HIERIE 7 —
FALL 7z, 512, WHARREIGIZIE, 2EARN 17—
5 DEMO 72912, Yahoo EHT— 5 D AIINEHKEIT> T
Wk, Lo T, BEMIER Oz, L0 k) RiEHEIC
IVER SNzt z4TH) . WAL, BHRTHEE
T U & T B EBDIEHRRE DB OV THERRT 5.

PLEOFHAIC LY, 794 v A<y ¥y ZOBhn L 725k
FHOOMEEFRE LT 5. 0K, 4.5 Hi CTHALSHTIC
HOLELEITV, & 5124.6 HiTHAD OpenStreetMap
DIERDIZD DI HRIZOWTIHERE,

4.2 774V ARyESTOBBIZDOVWTDRE

WS, WARKES D 54 A<y ¥y ZOFHO
BEIZOWTHAET 5. WHAKEXAI%O HAROHE
RO, BLUBREYHEEOWER IOV ToOE %,
NAFHBEOBOT— 5 LB LTS . TORAEICE
D, RHEAKEKDZ T4V A<y ¥y P TOERBEDWE
FOMELILET 5.

Fz 11, HRIZBI 2 RHAREBEEGIZOBMRE DM
g, BLXONA FIZBIT AN A FHIERTROEBE RO
I ERT. BEVEH S, FRENoMIESIC Y %
e L - EHCE ORI A R, 2B, EO/ZOICHET
XL 7= HBRT LA LTy Th o720, BKE
WMOEEDTFT—¥ 2 L7z, 72, BEHHRTOREH
WA ahbeEs70, BEAOFAER O 4 BMBEOT— 4
TREKBE LTHAE L. BEHAKRESISER (2011 4 3
HI11H) 2L T, EEmE (201143 H9H) &L, &
$HE (011FE4H6H) L7z T2, N1 FHEsE
K (201041 A 12 H) 12 LT, BESRT% (20104E1 A
11H) &L, EEEEY (2000422 A 10 H) & L7

X 3, BLUK 413, BEBROEBMEL L B ED
ZALIZOWCTHAE L7z, BRYEK L, FEnoiiso
R OME A RT. M 31k, BHARICBIFA2HAAKRESK
MHZOEMER L EY O LZ RS, M41E, N1 F
2B A FHERTROBEE L BRI B D2 &R
3. Mo, FoRhui, AEROZbERL, KRw
Wi, BEWBEOZELE RS, /2, MbhotL Y
DI TIE, BEEBOBEMO L W% R,

1LY, HARKBEFEAERTIX, HROHBER
Bk, BEHHIAT8T3 AT LT, mEHZTIE 1184 A&,
311 AL Tz, N A FHESAERETIX, "M FOHE
RLERRELE, BIATAY 34 NS LT, BB TIE 595 A
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1 OHHAKER LN FEOBELH RO THE L
Table 1 The number of contributors before and after the earth-
quake — The 2011 Tohoku earthquake and the Haiti
earthquake.

HA GRHAKER) | A5 O FT#5E)

HAF HHE R H A HHE R

=P8 2011.3.9 873 | 2010.1.11 34
%03 2011.4.6 1,184 | 2010.2.10 595
ERE BN 311 561
v B .o (O

1,000 100,000,000

¥

80,000,000 g

/ &

60,000,000 g

AMER

400 40,000,000

200 T 20,000,000

0 0
2/23 3/9 3/23 4/6 4/20 5/4 5/18 6/1 6/15 6/29

X 3 SHAKEI RO ERE H & R
Fig. 3 The number of contributors and The number of artifacts
— The 2011 Tohoku earthquake.

700 2,100,000
1.12

600 7 / 1,800,000

500 /// 1,500,000

400 1,200,000 ﬁ
§

g 300 // s0000

b= !

—ERER
200 600,000
/ — R

100 300,000

0 R 0
12/23 1/6 1/20 2/3 2/17 3/3 3/17 3/31 414 4j28

4 N A THERR O EE 5 E BER R
Fig. 4 The number of contributors and The number of artifacts

— The haiti earthquake.

L, 561 AL Wz, F72, M3, BLUK 4 ToH
EBOZ (FoWing) #HLE, LHITEKEEEC
HE BB ABIHEIN L TWA 2 ey hb. £bi2r
A VAR Y EYZPITbNTBY, B EBRITH 77 S5k
BWL Mz 72 bR L TWD.

M3 DHAROEBMEROELZ A5 L, BEERICERK
BHEROBMABHE Y, 3 AMKZO 3 A 30 HEIZH L
ERLTWAE I e Gnb. Tz, M4 DN, FOEEE
BoZfbx s L, BEERICHEHBEROWMIIHED,
¥4 BEHO 2 B 10 HEIZHIMAYER LT b 2 & 0%
b, WARKERENAFHEE I, EELOBM
A 3~4 EMRECERT L vy, EOEAISH S
iz, Lo L, BEEROEMOERZ TS, BERMHEK
FEIMLTWA, BMENHR A2 L% ko725 H
HE O OMMENEE TN T VWD Z G0 5.
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4.3 REHOERRROAE

IR DVEBCARINC DN CTHE AT . BRI TH % H
57— % 2 e 5 BIE T, @I, mOICEKT—%
POEMEIT) LS. WE, S EERT 55A,
& DN EBBRPHZE 2D, BET— 5 5% LT
W ERRTH D, 794V ATy ELTZIZEY, dEk
Bl LB A ER L L ) L5548 TYH, T
BT — Y HPEREN TV D ERRBLCERTES. b
L, BT —PMERINThWRITNE, 794 A<y
YV TV OREDIEETIZ R VDS, BT — 7 2 OERE i1
DLULENELL, XoT, 794V ATy ¥V 7FOHER
WX T— 7 2 8%0H3 A1, EET—INEDLH I
W2 T 7200#ET 4. Ak, LHoFfAEEICHE
T HMEIRD, BLOTER S N8 % EomEnZ b
OWTHHET L., ZOFEICLY, 794 VATV EY
TOBIZ, DX REWMATER S N2 D DO THIAE
2479

X 5, BLUOE 6 1%, E@K7T— 2 OB OEINEEECD
WTCDZF7ThHAH. W51, HRARKELFHZOHAD
EERARIEE (km) (FOWR) &EEKEREMERE (km)
(FROWHr77) THb. K61k, N FHEREZEONA
F OB (km) (FOPTH) & 8- 360
(km) (FRO¥HZ7I7) THrhH., EEEHEE (km) &%, #
DI TOER T — ¥ ORIERIHECTH 5. EFK AT
Wil (km) &%, 2O TOEET— & OB OB

800,000 m 80,000

N— (0 % 8 R 1 0 BE At (k) 0,000

700, — 70,

JE R KA EE B (km)

600,000 60,000
E 3.11
= 500,000 50,000
& 400,000 £ 40,000
&

300,000 - 30,000
el

200,000 - 20,000

100,000 - 10,000

] 0

1/1 2/1 3/1 4/1 5/1 6/1

5 JEKIE BN EE & E AR A B A KRR I
Fig. 5 Road weekly increase distance and total road distance
— The 2011 Tohoku earthquake.

80,000 8,000
70,000 | 1.12 | 7,000
60,000 6,000

£ 50,000 \ 5000

# 05 25 P 14 ARG (k) ’

g2 40,000 4,000

& BB (cm)

g 30,000 3,000
20,000 2,000
10,000 ‘ 1,000

12/1 1/1 2/1 3/1 4/1 5/1

6 EFGE AL & B IREE— N A T R
Fig. 6 Road weekly increase distance and total road distance

— The haiti earthquake.
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MECTHDH, T2, T DTHICBETE kol A
By, —HOT—FBRIEL TS, BAEWIZIE, K5
RHAKEL OE AN (km) GRo#E7Z 7) ©
BNEZH, 6 A T HEE DRI 0 I [ N
B (km) GROEZ T 7) OhweZATHEH. N Fib
EOESFORAEYEIZOWTIE, T—21Ed2IMEA0
THo72DTHVY, KETIEHW. 2B, M5 OHEAKRK
BHEEM 6 DN, FHEDZ S 7 OHEEOMEE (km) 1,
M5 ORARKELDOFF1IHRKECOTEE SNV,

WHARBEOSA, AR BN, BEXandE
Y5 2,000 km 725 72755, EHEHE (201143 A 16 H) T
13 13,976 km & 6 f5LL FIZ7% o TWwb. Yahoo BT — %
DATIEENIEE 724 Ao, S5HIZABIEREM
BN R TB Y, WEMEEMNGE AT TS 2
DB

INA FHIE DA, 5 S P E B o8 R 0 B o
=27 THhY, Tk, P LTwD, EEAN, ERRE
i 8,510 km & - 7225, BERGAMIE AL Okm Th
D, BLALHRESN TR 722 ED0h5h. BEE
% (20104F 1 7 20 H) i, EEEMBE M 7,251 km
THY, 794 VAR Er T WREENEDPAIC
FTbNIzZ ED55m 5.

RIZ, 794V AT Yy EY OO, HHIOF R
W BT A ERURIE I DO WA T 5. 3.2 fiCakN7e
X 912, OpenStreetMap Tl&, ERL-#PIcLTH
TRTT A LI L) ERA BEREANT S, 7 T4 VA
Ry EYTTE, BRI TOmERRE T — 51T 57
DI, THOFIRAEERY 2 07— 5 OfmEEITH,
LoL, HHRKER RN, FHEOKIZIE, &b 125
WL+ 7% 7 — 7 DB EN TV ho7zDT, #HK
Rz F— 70T 27201213, #E IR 1 oF) FIERE
R e EDOT— 8 HERT B T EDLHRORITNIELR S
Blrolz. FNT, ARETE, 794 VAR ELYTD
Bz, LHOFPERCHY) Z &5, L0 X ) IEkEh
THWZ TV 720DV THRET 5.

OpenStreetMap T (& + i O F I EE 12D\ T landuse
YR EERWTERLTBY, LHoFHERESY 70
BB OWTHE R 72. BARIIZIEX, ¥ 7D F—
(Key) #%landuse T& 1), landuse ¥ —DfH (Value) 7%,
residential ({FZ5H1), industrial (T.2EH#TF), commercial
(E3H) B LU farm (HMH) TH5E. 612, ¥7DF—
(Key) #%, building (3%1), 3 & N riverbank (AfJIl3its)
IZOWT LA L7,

2, BLUEKR3 I, TNETNOMIKTO, K5 7 %4}
ML7:4 7Y =27 b OWEEOEBE Nk % 525 & 2
KBTI LTWD, F—7OEREEILIRT 272012,
MINEClE R £213, BAICBITS, HAAKRE
SOBEHKAT (20114FE 1 H12H~3 H9H) LESH (2011
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F 2 THUFIH O 5 SR E O R IR H AR RS
Table 2 Before and after the earthquake of land use weekly

average increase in the number — The 2011 Tohoku

earthquake.
FEAKRES | BOLl (m?) | ROtk m?) | AN
(s FIH) (1/12-3/9) (3/10-3/16) (F%)
building 1,994,105 9,881,312 4.95
residential 5,332 20,070,314 | 3763.90
Industrial 5,838,185 8,829,698 1.51
commercial 81,243 305,389 3.75
farm 18,176 846,823 46.59
riverbank 1,174,303 24,850,135 21.16

F 3 THFIHOEI IR OB BEE R IN— A T 5
Table 3 Before and after the earthquake of land use weekly

average increase in the number — The haiti earth-
quake.
NA T HE EHAT (m?) | EHE (m?) | #hE
(3 F ) (12/23-1/12) (1/13-1/20) (%)
building 0 3,096,962 -
residential 0 159,995,778 -
Industrial 0 3,720,407 -
commercial 0 219,095 -
farm 0 13,999,363 -
riverbank 0 8,146,289 -
580,000,000 \ l / 160,000,000 :E_
#70}000.000 i~ 140,000,000 =
:gn 50,00Q;000, / ==building 100, °°°'°°°¥
§Ao,ooo,ooo ——=leaEntal 80,000,000 'g
30,000,000 60,000,000 -5
20,000,000 40,000,000
10,000,000 20,000,000
0 0

1/1 21 31 4/1 5/1 6/1

7 building ¥ 7' & residential ¥ 7 O MAFE—H H AR KGE K
Fig. 7 Total area of the building tag and residential tag — The
2011 Tohoku earthquake.

FE3HI0H~3A 16 H) OlETH5H. B, HHAK
ERIT 2011 4FE 3 H 11 HIZHEAE L TW A, o0&
e b, BEBOMHICETNITVE, £31F, N"MFIC
BUFDH, N FHEORIHT (2009 412 A 23 H~2010
£1H12H) LEKEHE (201041 H13H~1H20H) o

TR, 2B, NAFHEIZ 201041 A 12 HIZ%4AE
LTwa s, HEOEFOHEG L, BEATOMMICE TN
TW5h,

M7, XU 8 Tld, ZNEhOHIRTOEY (build-
ing) &LFEEM (residential) OIMMALIZ DOV TEKFIET
HBLTwa, W71, HRIZBUTS, HHAKELH
%oEY (building) (RO IH) L{ELH (residential)
(FOIIR) ORHERETH L. 181X, NI FTIZBIT5,
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8,000,000 400,000,000
7,000,000 [1 350,000,000
i 1.12 / 4 4
~6,000,000 300,000,000
E N/ e &
#'5,000,000 [~ 250,000,000{gg
=} §
$# 4,000,000 / ===building 200,000,000 '®
] £
53,000,000 — 150,000,000 &
5 ===residential 'z
=3
2,000,000 T 100,000,000 =
1,000,000 50,000,000
0 - . 0
12/1 171 21 31 4/1 5/1

8 building ¥ 7 & residential ¥ 7 O#EMIFE— A T M7
Fig. 8 The total area of the building tag and residential tag
— The haiti earthquake.

NA FHERHOEY (building) GROFNM) L EEH
(residential) (FOTNH) ORMETH 5.

HHARBEMHZTIE, WAL 7I2BWT, BE
BOAB PRI 2 TV b I Eens (£2). &
EH (residential) 1, % 2 OEHH T 3,700 5L 12
WiNLTwWa, /2, M7 T, ZBEERE TH 13,000
7 m? R THRENIE T - TV 7225, 4 AHAIi2i349 20,000
Fm2 L, DRRIEEAEREI TR TWAR .,

@Y (building) 1%, 3 2 OEHEHETIE 4.95 5128 L
Twa, F/2, M7 TlE, BEEERTIER 4,000 7 m? 55
REEZ o720, BRERICEEICHEML, 4 AUEL &
PITEIMLTEY, 6 12134 25059 8,000 77 m? I2FE 5
T3, @Y (building) & (residential) &, EH
EEOLAABICEPHICHEESNIZZLEZRLTNS,
F 205, B (farm) & JIFIE (riverbank) A& <
W2ThBY, BRIk rEoEs T —sfbLz2 &%
RLTWA,

NA FHFETI, EERICI AR L &S oFEHR
W 8VnEPN TV L2 D00 5b (£3). L
ML, BEBZBICIE, TTOFTIZBVTEEDEEY
PIER SN TWD, WHAKBEKOB LRI, i
(residential), A#b (farm), B X O (reverbank)
BEDPL LR ENTVE, J 8 Tlx, N FEKEOK
b, @Y (building) HEH (residential) 1349 1 7 H
WZHEPHICHES N TYAS, b, R E7F—%
IbS 27 DICEBERY T THHI ENTN5.

R44ld, ORICBNT, Eih, BY, BXOERgE
AR Y I EGEN ATV PO,
DWTRLTWA.,

BRIEHER (20114F3 H9H 1K 4 D (%)) &, BXRD
1A% 201144 H 13 H 1 £ 40 (*2) KL T
KD, FEEEE£T ¥ 7 (residential) 25 SNz 7
T MU, BEOK 1A AR 210 5T .
W EFKT Y 7 (building) PMIG-Shiz+72 27 ML
X, BROK1 AR IR o TG, EEME
IZHo>TWAH I L %E/RT Y Y (tsunami:damage) (ETH

EIHIR I
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F4 T, BY, BIOFEEEY 70+ 7Y 27 M—REAR

KEH
Table 4 The number of objects of Residential tag, buildings
tag, and tsunami damage tag — The 2011 Tohoku

earthquake.

el 7] HEWRE
H A+ residential | building | tsunami:damage
2011.03.09(*1) 568 21,691 0
2011.03.16 755 34,598 227
2011.03.30 991 59,158 1,905
2011.04.06 1,026 62,979 1,868
2011.04.13(*2) 1,044 65,344 1,874
2011.04.20 1,046 67,378 1,907
2011.04.27 1,049 70,051 1,943
2011.05.04 1,050 71,471 1,965

L@ LIRS NG, FEEREERT Y ZIERBIER &
DARFG-SNTBY, 2703 enict 7y =7 MIUIE
KO 1 A ABKIIT 1874 TH -7z

4.4 BEMEROIBEREDRE

BRI DR D 7280 OTERIF IOV CTHFE 4T . Open-
StreetMap T7 — ¥ Z{E% 3 A BI21E, EH#HFE L THE
BHZEHTA. 294V ARy EXZI2BVWTYH,
TEHIR & LTS KEBEROBETEZIHH L, B
Wad 7=t L7z, E510, HHRKEKRICIE, AR
17 X 7 — & DA D 72912, Yahoo E 7 — 5 DO AT
E¥E T T a. TOWEIZEY, BERWIERD 72012,
ED L) HIEHIFIC & VIER S N0 DFEEAT) .

OpenStreetMap Tld, #fREGELZ EDMDO ) vV — A %
TR 2R L7256, ZOH% source ¥ 7 TRz
TAHILIR>TWA, XoT, source ¥ Z =il d 52
LICXY, 794 ARy ¥ Y 7 ORI S N5 HE
DIREEATH .

B9, BLUK 101, ZNZhOMWIBIZB T, HE
DRI 2 1EHRO 18 % 58 L 72 source ¥ 70, #EH
2 5 BEZRIIDT TORRY DR DAL Z R L T
5. 9%, BRIZBWTO, HHAKEKF%O Bing i
BB (Bing Maps [31]) (FOH 1) & Yahoo 7 —
¥ (RO OREWHEEZRT. K10 &, N1 T
BWTO, N4 FHERIHD source ¥ 7#E (BRofin
W) & source ¥ 7D ) H D GeoEye HEGHE (RO
W) OB RT. N FTHEOER, £ OB
5 R EE DR 2 E )Y OpenStreetMap (Z4F L THeML &
N7z, ZOHT, GeoEye B2 5 HIIILENS CFIH SN
TWiz, B, N FHEOE T, Bing HESEOF
#2315 5N TE ST, OpenStreetMap TIXFIFATE
LoD THRENRI LA L7,

HHARKEN TIE, Bing Maps 12 & 2 BRI R E
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500,000 —Bing 1,000,000 53
& N
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1/1 2/1 3/1 a1 5/1 6/1

9 Bing Maps ¥ 7' & Yahoo/Alps % 7 DB R ZFH—HHAK
DN
Fig. 9 Artifacts accumulated of Bing Maps tag and Yahoo/

Alps tag — The 2011 Tohoku earthquake.
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80,000 \
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~ =Source® 7 {3 %
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10 source ¥ 7' & GeoEye ¥ 7 DEEW RGT— A FHIE
Fig. 10 Artifacts accumulated of source tag and GeoEye tag
— The haiti earthquake.

HiAY 83,413 T, Yahoo T — % DAIMWEEDMGE S 4 H
1 HI2IE 165,911 L8y 2 512Nl Twb. Z0#%IE, #%
R IML TWwWA, £72, Yahoo/Alps 284 H & 1) Z#
[N L T2 Did, Yahoo T — ¥ BATI SN/ &
ZRLTWAG,

NAFHETIE, ESETIZIE, source ¥ 7 D72 H
WhHoThh, EEEE (201241 H 20 H), 36,170 4T
Hotz. D9 H GeoEye |2 X B R AT 19,974 1T
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