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Awards & Nominations ‘

Space Bar has received the following awards and nominations. Way to go!

Best Mission Concept
(A

@ The solution with the most plausible solution concept and design.

| Precipitation in the Past One Week

A

THE CHALLENGE | WHEN LANDSLIDES STRIKE

‘Submit Your Observation
Design an easy-to-use tool to allow the public to discover and understand landslide !
v =
-

data, and to contribute their own observations for use by emergency managers.
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Do you think a landslide will
happen here within 2 months?

-

To ensure serious predictions,
we request you submit an
amount to bid. If your
prediction is correct, you shall
receive additional rewards
according to the bidding
stakes at that time.

5000

Stakes: 1.0657654366094265

The current bidding stakes are
calculated according to
parimutuel betting standards
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Spatial and temporal analysis of a global

lanaslide catalog

Dalia Kirschbaum @ A & Thomas Stanley  °, Yaping Zhou 2 ©

Geomorphology

Volume 249, 15 November 2015, Pages 4-15
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v @B E—HFERFRE (Booth et al,2009 ; Guzzetti&, 2012 )
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B RARHAR  BERNE - MERAMNEMIKIR ; B
EE ( GuzzettiZF,1994 : Pradhan,2010 )
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w . EM-DAT :
: . The International Disaster Dataligise 7 ~ ke .

Centre for Research on the Epidemiology of Disasters™= CR Y < Followr us: . f

About ~ Database ~ Activities ™ FAQs Publications

EM-DAT: Disasters Of The Week

Week 31-2017: July 31 - August 06

Natural disasters:

2017-0294 Floods; Gujarat, India

2017-0316 Floods; Sakon Nakhon region, Thailand
2017-0327 Tyhoon Noru; Japan

2017-0328 Severe storms; North Italy

2017-0329 Wildfires; Jandouha region, Tunisia
2017-0330 Heat waves, South Europe

Early Marriage and Barriers to Contraception among Syrian Refugee
Women in Lebanon: A Qualitative Studv Technological disasters:

In Int. J. Environ. Rés: Public Health 2017, 14(8) 2017-0317 Bus accident; Madagascar

Clicke here to read the publication Week 30-2017: July 24 - July 30
P

Natural disasters:



44

i3 7a;

IR
i}

A S S E R PR 2 B

B R EEZERHgoogle/alert X HFER =

H574154

g 31
0
m: A
) %
.. ° Y
Y
H.‘ °
A O * ‘

° I A 8 e
_ https:// data.naﬁ‘a.';ov/ EarthiScience/Globa »
..o kandslide-Catalog/h9d8-neg4/data ,

GLCEE MR LRENE BEXEERE - 8RME -~ 1L

2% . 2007-2013

EEHEREL +ab
SR BX—X
gE R SER
HixZ - rsiu2000@gmail.com

@athill EREHR



5

BERlES

Category

Information on category

(" ID \
Date

Time

Location
Country

Nearest place

Landslide type

Landslide
trigger

Storm name

Fatalities
Other impacts

Unique ID for each reported landslide event

Reported year, month and day of the landslide event, (not when it
was reported ). Separate columns for year, month and day.
Reported hour and minute of the failure, recorded as HH:MM (24
clock, local time). This field may also include an approximate time
of day if known (e.g. morning, afternoon, evening).

Latitude and longitude of the reported event

Country in which the landslide occurred

Additional location information, including the nearest geographic
location (e.g village, city, region, landmark) if known.

Mass movement types are included if known or specified in the
source and includes the most frequently reported types of
events”: landslide, mudslide, debris flow, rockfall, earthflow,
translational slide, snow avalanche, lahar, complex event,
riverbank collapse, creep, other or unknown.

Includes the most common triggers of landslide events (more
than one trigger can be specified). These
continuous rain, tropical cyclone, 1 gor dige
construction, earthquake, flooding, v Y 16-9&%(
freeze/thaw, snowfall/snowmel, or iy
Includes the name or number of a tro;
(e.g. Hurricane Sandy, Typhoon Etau. 11t
Number of reported fatalities in the ¢
Number of people injured, affected o
the event

~i¢

Information
source

Information
link

Comments

Location
accuracy

Landslide size

—

ifﬁ?ﬁ%?ﬁKirSChbaum
| etal. (20 40)%4# iR
Eﬁ :|:2 16E il n\E ﬁ?

9,500 E R IR EH

Source of report information, includes news source, field
observation, disaster database, personal communication, etc.

URL link to news report or other online source that has a listing of
the report.

Includes event information such as dimensions of the landslide,
characteristics, impacts, timing or situation resulting in the slope
failure and other relevant information.

This field assigns a qualitative uncertainty in the landslide

location based on the estimated area over which the landslide
realistically occurred, described as a radius from the event
coordinates to a given radius (in kilometers).

* Location known exactly or within 0.1 km

= Event location known within 1 km

= Event location known within 5 km

= Event location known within 10 km

« Event location known within 15 km

« Event location known within 25 km

* Event location known within 50 km

* Event > 50 km

* Unknown

This category is to identify the relative size of the landslide in an

attempt to differentiate small landslides occurring in backyards and
along roads from larger landslides that have caused catastrophic
damage and cover wide areas. The “Size Classification” values are
from Kirschbaum et al. (2010), which describe the landslide
cataloging methodology. We have mapped these 1-5 rankings into
the following categories:

= Small: Small landslide affecting one hillslope or small area
(Formerly Size Class 1): Minimal impacts to infrastructure and
roads, no fatalities.

» Medium: Moderately sized landslide that could be either a single
event or multiple landslides within an area, and involves a large
volume of material (Formerly Size Classes 2 and 3): Moderate
impact to infrastructure and roads, may result in fatalities.

= Large: Large landslide or series of landslides that occur in one
general area but cover a wide area: Substantial impacts to
infrastructure and roads, likely moderate to high number of fatalities
= Very Large: Very large landslide or multi ple events that affect an
entire region (often encompassing an entire village or larger area):
Catastrophic impacts to infrastructure and roads, high numbers of
fatalities.
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(e.g. Larsen and Simon, 1993; Crozier, 1999; Frattini et al.,2009; Meyer et al., 2012;Caine, 1980;
Hong et al., 2006; Guzzetti et al.,2008; Kirschbaum et al., 2012)

B 7K &5 I FHINASA TRMM(Tropical Rainfall Measuring Mission-Zi&5 5 = 8
SE%) - BREIPEREE SRR 2 HEA R
VERBERSNEETE (TRMM ) ZEEEKDHT (TMPA)
Version 7ENISACERAOE 250 8RR K - BIIES0°NEI50°SU
0.25° x0.25° » 2000 - 20135 3/\[EPEFRE ( 3B42RT)
( HuffmanZ A - 20074 - 2010%F )
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GLC reports and
fatalities
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GLC reports and
fatalities
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GLC reports and

fatalities

35%

ML andslide reports (blue) and landslide fatality
estimates (red) for all years in the GLC as a
function of a) country (top 20 countries with
themost reports);

30%

25%
|

B The United States has the highest number of
reported landslides in the database (1,308) but
only 30 reported fatalities from 2007-2013.
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GLC reports and
fatalities
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v Asia and Southeast Asia are

outside of Rio de Janeiro in J

900 fatalities

ranked

first and third in the number of reports
and first and second in the number of
landslide fatalities, respectively.

v The large number of fatalitie;s in Brazil
is due to a major event that occurred

anuary

2011, where landslides caused over

Asia North Southeast South Central Europe Oceania Africa
America Asia America America
and the
Caribbean

mmmmm Reports e=files Fatalities



2012 GDP per capita
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5 km Confidence Radius
Percentage of points

25 km Confidence Radius
Percentage of points

Population
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Road Networks

CC=0.82

B EREY B ISR S AR IR R
v 38 FH2009 vector map
level O road database
random point EX50
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Percent of reports
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GLC and extreme
rainfall

T

90th percentile
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——— 99th percentile

Maximum Daily
Rainfall for
Landslide Reports
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GLC and extreme
rainfall
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GLC and extreme

rainfall

B 5 subsetted GLCRACEFRINSE 1 - ALK - SR(MEBAR)M7RK(=FAR)E
1EPErR=E ,\nZﬁHiﬂ$1¢214EFeﬁl3 R E R 5BR =IERERPR - 5T EEPER
FRoll2 (5550 @ 575 - F595H15E99 ) -

B 78%E N1HPERRANRI0%IER A DL Z R 578%

B A= HBETHRERRARIOWERBE DL 2 =R & 75K 73%

B O5%fRR B 2 tb 2 1-7 HAE D range(61-56%)

B 99%PER B 2L HIE26-27%

m HIBREEFR/IR1I0mm 2SS4 - BRI EE £ R MR99% £ B 72 EE4I30%

Percentage of landslides exceeding the 50th, 90th, 95th and 99th percentiles basedon1, 3
and 7-day rainfall accumulations within the several weeks surrounding the reported
event.

50th 90th 95th 99th

1-day 97.4% 78.1% 61.3% 27.3%
3-day 96.5% 74.7% 59.5% > 27.5@
7-day 96.9% 72.5% 56.3% 259




GLC and extreme
rainfall
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GLC and extreme

rainfall

N %UﬁﬁTRMM%%’THﬁiﬂ.\HﬂEP/L,\  FTESEXEEHE AN SEIRAERERE
el - 2 ~ 3-1I0HZERFERE @R -

N Hﬁiﬂiﬂlﬁlﬁzﬁza?ﬂaﬁ FRREANNREIRIB1IF ZHRE - 7515854-82% ;

B [EESIRAAEIA - BB/ tER/) -

B AR H IR = EIRAE105F Z PR ERangelE1£22231% -

Percentage of landslide points 1 currence interval (in years) greater
thanorequalto 1, 2, 5 or 10 years based on rainfall accumulations from 1 to 10 days within
a5 x5 area surrounding the reported landslide event.

Average recurrence interval

= 1 >=2 >=5 >=10
Rainfall accumulation window 1-day 53.8 43.5 29.8 22.0
2-day 63.2 53.5 33.6 24.6
3-day 67.7 57.6 37.2 25.4
5-day 75.1 61.7 38.6 26.7
7-day 77.7 66.0 40.6 28.6
10-day 81.6 69.0 44 2 31.3
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n\IZI
50th 90th 95th 99th
1-day 97.4% 78.1% 61.3% 27.3%
3-day 96.5% TATh 59.5% 27.5%
7-day 96.9% 72.5% 56.3% 25.9%
Average recurrence interval
== >=72 >=5 >=10
1-day 53.8 43.5 29.8 22.0
2-day 63.2 53.5 33.6 24.6
3-day 67.7 57.6 37.2 254
5-day 75.1 61.7 38.6 26.7
7-day 77.7 66.0 40.6 28.6
10-day W 81.6 69.0 44 2 31.3

GLC and extreme

rainfall
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GLC and extreme

mF i 18 i R PRI A% SR BRI o &

=<}
Case 1 (ase 2 Case 3 (ase 4 Case 5
Event information Location Shiaolin, Taiwan Teresopolis, Brazil Kedarnath, India La Pintada, Mexico Zhouqu, China
Date 8/10/2009 17122011 6/16/2013 9/16/2013 8/7/2010
Trigger Typhoon Morakot Heavy rainfall Heavy rainfall Tropical Cyclone Manuel Heavy rainfall
Fatalities 491 424 5000 68 1765
ARTover 5x 5° grid Maximum AR 190 years (5-day) 188 years (2-day) 77 years (7-day) 99 years (3-day) 8.5 years (1-day)
1-day Null 528 185 42,1 8.5
3-day 41 18.3 98 99.1 26
7-day 65.9 10.2 774 80.9 08
Rain accum. at GLC point 1-day 2326 60.9 1199 85.5 359
3-day 454.1 128.1 300.6 180.9 35.9
7-day 5493 196.4 5150 268.2 1307
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ARI ( 1-Doy, Aug10,2009) [rea] ARl ( 3-Doy, Aug10,2009) [Year] ARI( 7-Day, AugTOZOOQ) [*aal
Casel 25f =77 5 | 5 I T B >
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8/10/2009 22} S i 22F E 2} == l
2§ ] 2L . 21t
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ARI ( 1-Day, Jan12,2011) [reor] ARI ( 3-Day, Jon12,2011) [veor] ARl ( 7-Day, Jan12,2011) [veor]
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Case2 P | -21 1 " —21f ——
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India k2 | ' - _ =] ng q | |
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29 " Ri |
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ARI ( 1-Day, Sep16,2013) [Yeor] ARl ( 3-Day, Sep16,2013) [vear] ARI ( 7-Day, Sep16, 2015) [Year]
19F m— ] | . i - — S |
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Case 5 | l l :
China iR 7 " 7N !
8/7/2010 il ! r
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. 9. Results of average recurrence interval (ARI) results for five extreme landslides in the GLC. Plots show the landslide location (black triangle) centered in a 5 = 5° box. ARl is calculated

11,3 and 7-day (left, center and right columns, respectively) rain accumulations prior to the landslide event for each of the 5 cases.
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Map of Landslides by Country
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