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Impact of Geologic Hazards

Number of disasters by Disasters in 2018:
continent and top 10 countries '

Asia suffered the most
45% of disasters

80% of deaths

76% of people affected

Earthquakes
45% of deaths

EM-DAT/CRED (2018)



== == = Alpine-Himalayan Belt




== == = Alpine-Himalayan Belt

Magnitude




174
%
A

2-3 cm/year
Arabian Plate

SARSE

4-5 cm/year
Indian Plate




ik I i

4-5 cm/year
Indian Plate

— Quaternary faults




-Tibet orogen g

B i

77

Himalaya

(%]
=
)
©
G
>
(-
©
C
| -
Q
+—
O
3




Roadmap

Motivation

To centralize and enhance public access to fault
locations and characteristics for seismic hazard analysis

and reducing risk.

»Database construction
» User interface: map and search tool

» Database data gaps



Database construction

Data Preparation Data Management Data Visualization

Data from
published ArcGIS MySQL Database

literature, Georeferencing and (phpMyAdmin) Web mapping and

maps and digitization of data Data storage and visualization
catalogs management

OpenlLayers

Data sources: Datasets:

>250 published manuscripts >1000 fault traces
HimaTibetMap >34,000 earthquakes
ANSS earthquake catalog >100 faults with attributes

6 landslide inventories



Roadmap

Motivation

To centralize and enhance public access to fault
locations and characteristics for seismic hazard analysis

and reducing risk.

»Database construction
» User interface: map and search tool
»Database completeness and data gaps
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Interactive map: fault locations

PR

Mohadjer et al. 2016, Nat. Hazards Earth Syst. Sci.
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Interactive map: seismicity

Earthquake magnitude:
All | <5 *»5
Earthquake depth:
All | <7T0km | > 70 km

BANGLADESH

Mohadjer et al. 2016, Nat. Hazards Earth Syst. Sci.
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Interactive map: seismicity

Earthquake magnitude:
All | <5 *»5
Earthquake depth:
All | <7T0km | > 70 km

BANGLADESH

Mohadjer et al. 2016, Nat. Hazards Earth Syst. Sci.
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Interactive map: seismicity

Earthquake depth:

Tajikistan /. 5= China

Cushanb?

Mohadjer et al. 2016, Nat. Hazards Earth Syst. Sci.
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Interactive map: landslides
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Interactive map: landslides
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Mohadjer et al. 2016, Nat. Hazards Earth Syst. Sci.



Interactive map: slip rates
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Mohadjer et al. 2016, Nat. Hazards Earth Syst. Sci.
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Interactive map: slip rates
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Interactive map: fault selection

SHOW MAP SEARCH FAULTS
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Name Chaman Fault
comments Also know the Chaman Fault d
Mokur fault, Gardiz fault, and Paghman fault

eographic characteristics
ghanistan, Pak

Expe

54-16.8
comments Based on geodetic observations, E. Apel (written ¢
9.7 mmiyr predicted for relative m

s spanning most of the north
n. Furthermore, they e ~V|m1h-da

faults at the
Eurasia at t
central and southern Chaman fault (Szeliga
( 0 haman fault of 16.8 + 2.7 mm/yr near Qalat, Af

Fault behavior and characteristics

lour subsidiary ms including Chaman fault,

2002). Mohadjer et al. (20
Fault and placed a lower bound on the slip
nistral shear across the Gardiz and Mokur
that India's relativ pect
and the

degrees N and further north, InSAR data indicate a vel across the

0 ions, the authors also reported 16.8
51 mm/yr of sinistral motion near Kabul, Afghanistan. J y etal. (2017 edam

;4 ir differences across the fault

At latitude nd further north, InNSAR data Ir

012). Based on GPS observations, the author

rate (mmvyr)

slip rate of 25-
s that straddle the fault north u’

lip across m of betv
hodel of DrMels El al. (1990) predicts a
25 My as a minimum slip ra
‘slip maybe
ault is >10 mmy
er ur major strike-slip
of Kabul, the 1892 (Ms. 6.5) earthquake near the city o
arthquake north ki in Pakistan. No major hi
rupture which made Bernard ef

C g
Bilham (2C
appears to b y small earthquake
ruptured the surface along the 6.5 km of the Chaman fau
ult might rupture in s
n fault appear
ea
ing the fault by 0
Pakistan. The
20-120 m. Ac

Structural characteristics
Primary of r tral (left-lateral
comments

ts are se

d-
me of these thrust faults are >20 km long and e
prmma to hrust faul

Length 850 k

References

en 19 and 35 mm/yr over the last 25 Ma (Law
rate of about 40 mm/yr for the C

slip rate of yr by averaging velocity

haman fault of 16.8 + 2.7 mn ar Qalat,
50 reported 16.8 + 0.51 mmiyr of sinistral motion near Kabul

day average slip rate of 2
ss the whole fault zone based on the

b-e-Istada in Afghanistan. Geologic and plate ¢

ence and Yeats,

aman Fault. Lawrence et al. (

assuming slip began just after the end of deposition of the Khojak Flysch. Yea
p rate on the Chaman Fault is high enough that

hquakes. Although strained, Molnar

the next earthquake s overdue, even assuming that some of the

al. (2010) believe that the rate of slip on

, and the
an

earthquake in 2
a year after this ev MH\'N‘U‘

rr*vua-
Mun\ur»u th etal, 19
th

1892 surfas ,rv ure are ribed by Lawrence and Yeats

n fault. These arcuate, northwest-directed, east-

and strike-slip motion on the Cham
xtend >10 km west of the main fault t strike-slip f2

Geographic characteristics

* Level of exposure

Seismic characteristics

Geodetic slip rate
Quaternary slip rate
Historic earthquakes
Trench studies

Structural characteristics
* Geometric parameters
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Fault Name

Geographic Characteristics
Country

Physiographic province

Seismic Characteristics
Geodetic Slip Rate (mm/yr)
Quaternary Slip Rate (mm/yr)
Historical Earthquakes

Geomorphic expressions
Paleoseismic studies

Structural Characteristics
Sense of movement

min:
min:
Al
Al
All

Search tool

UZBEKISTAN

TURKMENISTAN

AFGHANISTAN

Latitude:

« KYRGYZSTAN

sive, TAJIKISTAN

Mohadjer et al. 2016, Nat. Hazards Earth Syst. Sci.
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Search tool

SHOW MAP SEARCH FA S DOWNLOADS FEEDBACK ABOUT RESOURCES
Fill in one or more fields and start search. The search tool permits searches on fault name and location. Users can also limit their search results by making queries on seismic and structural characteristics of faults.

Fault Name

Geographic Characteristics

Country UZBEKISTAN . 3
Physiographic province s KYRGYZSTAN
Seismic Characteristics .

Geodetic Slip Rate (mm/yr) ~ min: max: WIS EA"\{JIETAN DL HIIKISTAN

Quaternary Slip Rate (mm/yr)  min: max: s : f

Historical Earthquakes Yes v g

Geomorphic expressions Al v
Paleoseismic studies Al Y <

AFGHANISTAN

Structural Characteristics § s
Sense of movement

[ s A

Search "1, PAKISTAN

MYANMAR

Mohadjer et al. 2016, Nat. Hazards Earth Syst. Sci.

e 46 faults found.



Roadmap

Motivation

To centralize and enhance public access to fault
locations and characteristics for seismic hazard analysis

and reducing risk.

»Database construction
» User interface: map and search tool
» Database completeness and data gaps
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Data gaps

SHOW MAP SEARCH FA S DOWNLOADS FEEEDBACK

0

ABOUT RESOURCES

Fill in one or more fields and start search. The search tool permits searches on fault name and location. Users can also limit their search results by making queries on seismic and structural characteristics of faults.

Fault Name \ |

Geographic Characteristics JZBEKISTAN o Z
Country otk KYRGYZSTAN
Physiographic province . N
IISTAN
Seismic Characteristics =

Geodetic Slip Rate (mm/yr)

Sibe_ TATIKISTAN.

max:[ | M
Quaternary Slip Rate (mm/yr) max: \:|
Historical Earthquakes

Geomorphic expre:

Paleoseismi dies

Structural Characteristics
Sense of movement

e 126 faults found.



Data gaps

SHOW MAP SEARCH FAULTS DOWNLOADS FEEDBACK ABOUT RESOURCES

Fill in one or more fields and start search. The search tool permits searches on fault name and location. Users can also limit their search results by making queries on seismic and structural characteristics of faults

Fault Name

Geographic Characteristics
Country

Physiographic province

Seismic Characteristics
Geodetic Slip Rate (mm/yr)
Quaternary Slip Rate (mmi/yr)
Historical Earthquakes

Structural Characteristics
Sense of movement

UZBEKISTAN v g
ke KYRGYZSTAN

KMENISTAN

L Ashgabat

TAJ!KI;TAN

min:
min: [0.01 e
Al v
Al v

All v

MYANMAR

Latitude:

e 32 faults found.
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Data gaps

Fill in one or more fields and start search. The search tool permits searches on fault name and location.

Fault Name

Geographic Characteristics
Country

Physiographic province

Seismic Characteristics

Geodetic Slip Rate (mm/yr)

Quaternary Slip Rate (mm/yr) mi ] | fey Yerd
Historical Earthquakes A TURKEY

Geomorphic expressions
Paleoseismic studies

Structural Characteristics
Sense of movement

SAUDI ARABIA

ERITREA Sand’a yEMEN

olieouti

baba

e 25 faults found.

Users can also limit their search results by making queries on seismic and structural characteristics of faults.

KAZAKHSTAN Ulaanbastar

MONGOLIA

H KOREA
7 AFGHANISTANY

/
PAKISTAN

THAILAND

ok~ VIETNAM

PHILIPPINES

13



Data gaps

SHOW MAP SEARCH FAULTS DOWNLOADS FEEDBACK ABOUT RESOURCES

Fault Name searches on fault name and location. Users can also limit their search results by making queries on seismic and structural characteristics of faults.

Geographic Characteristics
Country
Physiographic province UZBEKISTAN
- KYRGYZSTAN

Seismic Characteristics
Geodetic Slip Rate (mm/yr) min: 0.01 £

ouiipe, TAMKISTAN;

TURKMENISTAN
Quaterary Slip Rate (mm/yr)  min: [0.01

Historical Earthquakes Al v
Geomorphic ex Al v

Al v

Structural Characteristics AEGHANISIA

Sense of movement

NEPAL

Patna s

BANGLADESH

snsal; o

MYANMAR

e 19 faults found.
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Database usage: slip rate analysis

Slip rate dataset:
97 slip pairs, 43 faults

Most rates match
each other within their
reported uncertainties

® This study
A Thatcher (2009)

1:1 reference
— — — regression (this study)
regression (all data)

GPS slip rate (mm/yr)

Mohadjer et al. 2017, Earth-Science Reviews )8



Summary & Conclusions

Open-Access Database Features
 Web-based interactive map & database
e Search tool and downloadable data
e Contributes to earthquake risk reduction
» Centralizes active fault parameters
» |dentifies data gaps

What can you do?
* Access, visualize, download data
e Submit new/missing published content

https://esdynamics.geo.uni-tuebingen.de/faults/
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