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OfficialDisasteName Date uTC Local CATDAT |
Nepal EQ 25-Apr-2015 06:1126 +5.45 2015128
PreferredHazardinformation:
EQ_Latitude EQ_Longitude | Magnitude Hyp Depth(km) Fault Mech. Source Spectra
28.18 84.72 7.76Mw 18(25.04.2015) Thrust GEOFON |Avail.
27.78 86.12 7.2Mw 15 (12.05.2015) Thrust GEOFON |Avail
Duration: 80s
Location Information:
Country ISO Dev Region | Most Impact] BuildingPF HDI(2015 | GDP nomUSD| Pop.(2015)
Nepal NP Western Gorkha Average 0.542 3.48 hill 5.27mill.
Nepal NP Central Kathmandu Average 0.558 8.84ill. 10.35mill.
PreferredHazardInformation:
MSk64 MMI PGA Key Hazard Metrics
VIIHX VIIHX 0.50.79 Gorkha (VIHX), SindhupalchokVIIl),Dolakha (VIII)
HazardDescription(Intensities and Ground Motion) | Kathmandu (ViVIIL 0.16), Patna (IW) New De|h| (1)

Intensites reached Mion the MMI scaleg very well built structures received g esr 72
slight damage. Older buildings suffered great damage. There was also li
liquefactionand many landslidesTheepicentraldamage seen corresponds tg
VIII and perhapsery isolated VX locatios on the MMI scaleDver 50
aftershocks> Mw4.7 have occurred, with magnitude &nd 6 earthquakes
continuing to pepper the region east of the epicentdthe fault sense cape §

seeneasilyfrom USGS, Chinese and Geoftaia, with the fault break running S
parallel tothe Himalayas toward KathmanduAt least60 aftershockshave
been strong enough to be felA triggered earthquake occurred on the ™2
May 2015.

Vulnerab|l|ty andExposure Metrcs (Populatlon Infrastructure, Econon)ic

Nepal has a net capital stock around $9 bilion USD wit
approximately28.8million inhabitants.n terms of capital and GDH
is an extremely poor nation with less than $700 (USD) GDP per
in 2015.1t is mountainous in nature and has the chance for n
landslides. Kathmandu and the Central and Western regions are
tourist areas for Nepal among othewith the area accounting for 5
of GDP through tourism (directhdirect). The Kathmandu area ha
GDP slightly higher than the rest of Nepal. The direct epice
region has a lowerGDP per capita in comparisorgriculture
(outside Central) and trade are the key components of GDP.
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What have been the 2argest comparable damaging events in the padl®ne exactly in this region.
Date- Name Impact Size Damage % Social %r Insured % Economid_oss
1934 Bihar Mw8.0, IX 80,000 bldgs destroyed|10,700 deaths Ca. $25m US|
1988 Western Mw6.8, VIII 78,000 dest./ 76,000 dam{1004 dead, 30000 lomeless|Ca.$130m USI

Preferred Building Damage Information:

Description: Many governmentreligiousand privatebuildingsdestroyed.
The counting of destroyeluildingshascurrently been undertaken by ||
NEOC and Nepal Polig800,000 destroyed and 250,000 damaged. & =
Based ordisplacedramilies, this value could be up &t least1.5 million '

people.Some smaller towns around the epicentreGorkha Districhave 3 SR, 'u‘ v 4\ ?*':
a high%of destroyed builihgs (>8%).Kathmanduw ca. 15% MDR. Twitter photos of dama
Secondary Effect Information: For weather impacts sdatp://www.wettergefahrenfruehwarnung.de/

Type Impact Damage Social Economic 9
Landslides | Many roads blockedinfrastructure damage|  Major At least500deaths <2%
Avalanches Camps destroyed, many deaths Minor At least 20 deaths minor

Preferred Social Impact Information:

Type Median Accepted Range Description Source
8254 (25.04) 1400-7500¢ =initial estimate Daniell
Deaths hundreds | Ca. 350 missin¢ 7560(357011970¥ = updated intensities C:TSA,T
(12.05) 9100 (570014000) = ¥ update EQReport
**NB: 8151Nepal, 25China ,75India and 4 Bangladesis of 16.15UTC1.05 port.
Injuries 17861 May rise Still counting News
. 1200000 Estimated 8 million affected, and 1.3 milli
HomelesDisplaced 1300000 1700000 homeless due to destroyed buildings
*predicted
Preferred Current Economic Impact Information: $million int. eventday dollars
Type Median Accepted Range Description Source
ReplacementCost
(inc.triggered Replacement Cost (without indirect/life)
guake $5930m $4880m-$8440m $2.5-3.2on USD ibuilding costs CATDAT,
Total Loss $3860m $3210m-$6020m Total estimatg(using rapid loss model) C[')A‘;][i)epl‘l-r
Insured Loss <$1Mm unknown Could be some business interruption | CATDAT
Aid Impact Ca $20m | +++relief workers International community EQReport
Direct Economic Damage (Totalpummary Social Sensor& Disaster Response

1 The rapid loss estimation of CATDAT/James Damgjeés a totg] The alerts came out from twitteMENAS within a
damage value coming out to betweed3.5 HLllion USDwith a] couple of mimtes after the eventwith EQ Repo
replacement cost (>5 bhillion USD) totalling over 25% of ( alerts coming a minute latafter Indian felt reports.
remaining like the first report. 1 Twitter and Facebook haveeen monitored since fq

1 The 2°triggered earthquake has caused much additional damag use in these analyses.

T Indirect losses andotal macroeconomic effects in the order |{Information gap analysis and disaster response
$10bn USP50% of Nepalese GDP) been followed in this event.

Insured Loss Estimates:
Much publicand criticalinfrastructure damage occurred, and in addition there was damageitimral andtourist
facilities in various locations. It is still expected that the damage wilhbignificant for the insurance industry.
There could be global supply chain issues with expupbrts however major impactare unlikely

AbridgedSummary Description from full CATDAT description sourse® first report.

|[CATDAT Economic Index Rank:|8: VeryDamaging [CATDAT Social Index Rank] 9: VeryDestructive |
This report was produced in conjunction with the CATDAT databag®&guakereport.com,GEOFONNd USGS datas
shown below is full size documentation of the diagrams shown in the summary above. The data is curremZ"éMaj/
2015 2:00pmEuropean Standard Time. For the current datdossesgo towww.earthquakereport.comviawww.cedim.de



http://www.earthquake-report.com/
http://www.cedim.de/
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The following report contains

1 Information on the Triggered Earthquake of 12.05.2015

2 Fatalities and other Social Impacts from the 25.04.2015 Earthquake

3 DirectEconomic Impact of the 25.04.2015 Earthquake

4 Indirect/Macroeconomic Impact of the 25.04.2015 Earthquake

5 Information Gap Analysis of the 25.04.2015 Earthquake

6 Geophysical Information

7 Key Sources from government agencies and other organisations

8 References

9 Contact

Institutions of authors contributing to this report:

CEDIM Center for Disger Management and Risk Reduction Technology, a joint interdisciplinary
research institute bysFZ and Klwww.cedim.de

GFzZ  German Re=arch Centre for Geosciencesyw.gfzpotsdam.de

KIT Karlsruhe Institute of Technologyww.kit.edu

SAl South Asia Institute, University of Heidelgdnttp://www.sai.uni-heidelberg.de/
SOS SOS Earthquakesww.earthquakereport.com

CATDATlobal Natural Disaster Loss and Exposure Databases.catdat.de

EMI Earthquake and Megacities Initiative, www.emegacities.org
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file:///C:/Users/James/Downloads/www.kit.edu
http://www.sai.uni-heidelberg.de/
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http://www.catdat.de/
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1 Information on theTriggered Earthquakef 12.05.2015

The hypocenteof the Mw 7.3 earthquake on May 12th, 2015 at 7:05 UTC (12:50 local time) was
located around 80 kilometers northeast of Kathmandu, Nepal at 10 kilometer depth (GEOFON). The
rupture plane strikes parallel to the Himalayan Belt WNW to ESE, dips with 16& tdorth and
extends about 60 km along strike and 20 km perpendicular fBhieé maximum PGA was estimated at
0.4q.
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Figure 1: Aftershock sequence of the M7.3 earthquake of May 12th, 2015. 4 Magnitude 4 earthquakes are
also shown, which occurred within 24h before the mainshock.

Figure 2: PGA Map (ground motion, g) of the M7.3 earthquake of May 12th, 2015.
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The following is the likelgleath tollfor the May 12" triggered earthquakevhen usingd0%occupancy
and the CATDAT model for fatalities

l CATDAT Median fatalities expected:
600 with a range 125-2000.

Figure 3. Updated CATDAT fatality estimate using 40% total occupancy: median 580 fatalities with a

range from 1252000. If the population is lower due tothe mainshock, then this wil be reduced.

The economic losséer this event are estimated &250-1200 million with $550 million comirfgom
additional damage. This excludibe previous losses from the M7.8 earthquakad does not include
the potential extra landslide deaths and losses.

2 Fatalitiesand other Social Impactsom the 25.04.201%Farthquake

Current Fatalities

As of 24 April 2015, the Nepalese government has released results in English -inteathus the
need for translating Nepali transcripts of fatalitiasd creating maps was stopped by CEDIM on the
29" April 2015. For maps of fatalities refer to drrportal.gov.np.

The death toll as athe 12" of May 2015 was8151 with another 377 missing. In additidhere have
been around 100 fatalities in Tibet, India and Bangladesh.

Thisis the 38" highest death tolearthquakesince 1900 (ca. 8500 deaths). Thus, an earthquake of this
death toll has occurredn average every 3 years. Thidikearthquakes with over 1000 deaths have
been recorded since 1900.

Additional fatalities have occurred due tie M7.4 aftershock of the I2May 2015 event with a
number in the hundreds expected in additimthose from the original event

Modelling fatalities in near reafime

Using the rapid socioeconomic loss model of Daniell (2014), fatalities were calculated for the Nepalese
earthquake starting25 mins after the event using socioeconomic fragility functions. These functions
rely on MMI intensity, ppulation, human development index and the time of the earthquake.
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The initial estimate released on Earthqualeport.com was of 140500 fatalities with an expected
value of 179. The time of day has been calibrated as part of each historical event X@€eand
makes a large difference in the final fatalities. In the initial model, the value was seB4t This
referred to the fatalities coming directly from shaking, and did not include landslide deaths.

Subsequent updates on the day following the bgtake, with improved intensity data, an updated
population model using ward level population data from census information, as well as more detailed
time of day data, put the total time of day factor at around 0.5, as well as giving a new estimate of
fatalities with 7560 median deaths estimated in the first CEDIM report on tfeApiil 2015 with a
range given of 35721970.

This was subsequently updated with each improved PGA map and part of intensity information, with a
value of 800000 deathgmedian) released as part of an article on the method ier8ific American

on the 29" April 2015 kttp://www.scientificamerican.com/articléexperts-calculatenew-loss
predictionsfor-nepatquake))
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Figure 4: (a) Human Development Index as integrated into the socioeconomic fragility functions; (b) Ward
level population for Nepal (as of 25.04.2015); (8fodelled relative fatality rate (% deaths per population)

The current estimates of fatalities using the n®@A magome out to around 9100 shaking deaths
with a range of 570A4100. This takes into accounP&Avalue of 0.1€0.2g in Kathmandu.

Comparinghis to the actual fatalities recorded so ffor the 10 districts with the greatest number of
fatalities the model overestimated the fatalities slightly in the weaihd underestimated in the east.
However, the total fatalities are very similar.


http://www.scientificamerican.com/article/experts-calculate-new-loss-predictions-for-nepal-quake/
http://www.scientificamerican.com/article/experts-calculate-new-loss-predictions-for-nepal-quake/
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The CATDAT model vs. current fatalities in each district
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Figure 5: CATDAT modelled fatalities vs. the current fatality count in each of the worst affected districts

Deaths due to landslides have been reported throughout Négpaling around 650 so fatbut most
coverage has been centered ¢me deaths in the Langtang landslide where approx.-380 people

have perished. In addition, landslides throughout Rasuwa and Sindhupalchok have caused many
deaths.For landslides the best source of information is the grouBritish Geological Surveyurham
University, ICIMOD, NASA, and University of Ariatraeare working on landslides in this event.

http://ewf.nerc.ac.uk/2015/05/08/nepalearthquakeupdate-on-landslidehazard2/

Why is the fatality rate lower than somether estimates?

In the first few days after the event, there were many differences between rapid fatality models
globally. The model of WAPMERR (QLARM) (Wyss, 2015), had a value ofdéaii@0and a total
fatality range from (2000@0000). The model of USGSAGERrom 15 hrs 36 min after the event
(Jaiswal and Wald, 2009) hacb2% chance of fatalities beirgyeater than 10,000With the refined
USGS Shakemap (as &F May 2015) folloving station data in Kathmandu, the fatality estimate
reduced to under 1@00 as a median butith the ranges indicated as Figure6.

. 33% 32%

1 100 10,000

10 1,000
Fatalities

100,000

Figure 6: USGSPAGER estimate (13' May 2015).


http://ewf.nerc.ac.uk/2015/05/08/nepal-earthquake-update-on-landslide-hazard-2/
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There are 4&ey factors for a reduced death toll in this case:
1) TIME OF DAY

The earthquake occurred at 11.56am local tiore a Satuday without much precipitationlt was a
time when many people were outside of théaouses and working in fields, wavelling around, as the
earthquake occurredn a Saturday.

From the CATDAT Damaging Earthquakes dataliases are some striking trends in fatalities when
disaggregating by the time of the day that historitzdélities have occurred since 1900.

184528, 109 215783, 129 mOto3 101217, 119 SSRLD? 577633, 169
O Monday
204332, 129 m3tod ® Tuesday
06t09 135274, 89 O Wednesday
467816, 280 |B91012 O Thursday
236992, 139 @12to 15 358710, 219 | m Friday
O15to 1§ 224508, 139 O Saturday
164056, 9% m 18 to 21 W Sunday
0
73047, 49 218680, 129 W21t0 24 437875, 269

Figure 7: Left: Worldwide earthquake shaking deaths by time of the day with colours indicatingpccupancy

during certain times; Right: Deaths per day of the week in historical earthquakesince 1900.

From these, and other author studies, in Daniell (2014), time of day functions were derived for various
locations in the world (with of course much uncertainty, due to weather and other external factors.

Occupancy of various building typologies by time of day
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Figure 8: Occupancy of various building typologies by time of day showing the differences between
typologies on weekends and during the week. These combine data from Coburn and Speri®9@) and Ara
(2013) in Bangladesh.

The different typologies have very different opancies depending on when the earthquake occurs.
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2) BUILDING TYPOLOGY

Although almost 300,000 houses were destroythe, death toll appears to have been reducedoart
due to the factthese were rual masonry buildings wittile, sheet or norheavy roof structures.

In similar events globally of this magnitude shaking (high M7, ca. O®6g) with these types of
collapse rates, Sichuan 2008 is a good example where 65,000 people died as a result of building
damage. Most ofthese buildings were also huiof unreinforced masonryafthough in a slightly
different style) and caused similar fatality rates. In 1.7 million destroyed houses (ca. 5 million rooms),
65,000 died. As a ratio this is 1 death per ca. 250 destroyed hdusém current event, the ratio is in

the order of 1 death per 35800 destroyed houses (however, it is important to take the time of day
difference into account). Thus both earthquakes have similar ratios.

In Kathmandu, from photos sedrom the field it appears as though low qualibuilding and material
(i.e. concete strength), additional rebaand other safe building practices saved many catastrophic
collapses, thus reducing the death toll.

3) GROUND MOTION

In many cases in rural towns, there was enodighe for people to leave their houses given the
frequency content and shaking mechanism. A few reports from towns indicate that ongldésdy or
pregnant women unfortunately were unable to run out in time.

4) COMMUNICATION AND RAPID RESPONSE

In this eartlquake, the mobile networks did not go down in Kathmandu, with data response being
available. Thus, ambulances and other medical staff were able to be mobilized quickly. Tdhefsens
community in Nepal is also dgbat on videos of the earthquake from Nepal, in each case where
structures hae fallen on peoplea crowdimmediatelyrushes to pull rubble off injured people. The
lack of machinery for concrete structures was a problem as well as the geographic natdepaif
meaning that small communities could not be easily reached, however, also from these rural towns,
villagers rushed to the rescue of trapped people and given the lighter nature of structures, were able
to free them.

Shelter Impacts

A detailed reporwas undertaken on the shelter impacts of this event in CEDIM Report #2. Please refer
to this report as well as the updated homeless numbers above.

http://www.cedim.de/download/CEDIM_FDA NepalEarthquake Report2Shelter.pdf

There will be additionaéffects that will be discussed in a future report including the 12.05.2015
mainshock.


http://www.cedim.de/download/CEDIM_FDA_NepalEarthquake_Report2Shelter.pdf
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3 Economidmpactof the 25.04.2015 Earthquake

The capital stock of Nepal is very low comparatively in the region, and the country has a combined
building and infrastructure net capital stock as calculated using the method in Daniell and Wenzel
(2014) on data up until 2015, of 38.8 billion USD. Thegmapital stock of all structures, contents,
equipment and materials is equal to around 59.1 billion USD. The GDP of Nepal is currently around
19.71 billion US$ as of April 25th 2015, using forward projections and current exchange rates of 101.8

NepaleseRupees to the USD.

The modelled effects of the earthquake have been created using modified intensity data. The following
estimates have been released using the empirical socioeconomic fragility functions of [01d)
based on historic earthquakes globally.

Economic estimates have been released since the disaster with an estima$d.883.68 billion
released in economic losses (net capital stock loss) being the first loss estimate from the CATDAT
system on theday of the event. This was around the-$2 billion USD mark for replacement costs.

On the first day, these values were updated th®4.2 billion USDvith the improved intensities with

a median value of $3 billion USEince then, these values hawet changed significantlgince the start

of the reportingwith a loss estimate of around $R5 billion USD for the net capital stock and
production losses. For replacement costs and production losses these were estimated in the order of
$5-5.5 billion USD ith a large proportion of these losses coming from Kathmandu, simply due to the
high economic influence of the city.
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Figure 9: (a) Ward level Gross Capital Stock estimates as integrated into the socioeconomic fragility
functions; (b) Modelled economic costs in relative terms (% costs per dollar valué)dark blue = high, white

= low; (c) Modelled economic costs in absolute terms (dollar values)Xark blue = high, white = low.



















































