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COMPARATIVE ANALYSIS OF METHODOLOGIES
FOR LOSS ASSESSMENT AFTER ELEMENTARY
DISASTERS OF COUNTRIES IN THE REGION
AND THE INTERNATIONAL COMMUNITY

Summary: In the Republic of Serbia, the assessment of losses and damages after a natural disaster is
based on a document adopted in 1987 during the Socialist Federal Republic of Yugoslavia. Although
of exceptional quality in its structure and purpose, the Instruction on a Uniform Methodology for
Assessing Damage from Natural Disasters has outlived its time and it is necessary to align the
document with today’s needs. The Government of the Republic of Serbia has formed a working
group with the task of drafting a unique methodology for assessing damage from natural and
other disasters, which is also in line with international standards and practice. In parallel with this
activity, engineering associations and groups of experts are working on technical instructions for
each of the natural hazards, which will be compatible with the unique methodology to be adopted
by the Government of Serbia. The earthquake that hit the Republic of Croatia in 2020 pointed
out a number of shortcomings in national documents, and then the international methodology
”Post Disaster Need Assessment” was used to assess the damage. The paper presents the experiences
of a team of experts from Serbia who paid an official visit to the Republic of Croatia after the
earthquakes in Petrinja and Zagreb and gained significant experience from the field in damage
assessment, as well as through cooperation with crisis headquarters formed after the earthquake.
Keywords: Damage Assessment Methodology, Earthquake Assessment Technical Manual,
Earthquake Damage Categories, GIS database

Introduction

Natural and other events are causing loss of lives and severe economic
losses and damages all around the world. From 2007 until 2021 the
number of disasters varies from 370 to 440 events per year (Statista, 2022).
In 2020, worldwide, during one of the most challenging years in modern
history, 430 notable natural disasters were documented in addition to
pandemic-related events. 2021 recorded 432 disastrous events related to
natural hazards worldwide. Overall, these accounted for 10,492 deaths,
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affected 101.8 million people and caused approximately 252.1 billion US$
of economic losses (EM-DAT, 2022). Water-related hazards dominate the
list of disasters in terms of both the human and economic toll over the
past 50 years. Weather, climate and water-related hazards are increasing
in frequency and intensity as a result of climate change (WMO, 2021).
From 2007 till 2021 the wold had more than 4,7 trillion US$ damages from
various natural events (Statista, 2022). Two years were the worsted ones,
2011 with 615 billion US$ and 2017 with 532 billion of damages US$.

Figure 1. Economic loss from natural disasters from 2007-2021.
(Statista 2022)

In 2021 most damages were caused by floods and tropical cyclones
with around 200 billion US dollars. The earthquakes in 2021 exceeded
12 billion US$ damages globally. The year 2021 was a very active year for
global seismicity and was even the most seismically active since 2007.
Reported were 44 earthquakes with a magnitude above 6.5, which occurred
throughout the whole year. Three of them had a magnitude above 8.0, with
more than 2,000 fatalities (Reliefweb, 2021).



Comparative Analysis of Methodologies for Loss Assessment after Elementary Disasters... 187

Figure 2. Economic loss in 2021 from natural events by hazard
(Statista, 2022)

The strongest earthquake recorded in 140 years (Petrinja, 2020), killed at
least seven people and left dozens more injured. There has been widespread
damage to buildings and infrastructure, including the region’s largest
hospital and a variety of other healthcare-related facilities. Hundreds of
thousands of people are without power, and travel and has been widely
disrupted as officials assess damage to roads, bridges and local airports
(Reliefweb, 2020).

Preparing Recovery Framework based on a community needs, damage,
loss and need assessment is the first step in recovery and relief process. The
quality of overall economic and societal loss assessment for any type of
hazard depends strongly on quality and consistency of damage assessment
(in terms of engineering loss on building structures).

It is important in this introduction part to distinguish damages and
losses as different terms:

- Damages are identified as the value of destroyed physical durable
assets, which is estimated as the cost to repair or rebuild the assets to
the same characteristics they had prior to the disaster.

- Losses are the changes in the value of production of goods and
services as well as changes in the costs of production of same, and
usually include decline in production and higher-than-normal costs
of production.
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Current State in Damage Assesment Practice
in Serbia

In spring 2014 the Republic of Serbia was affected by floods caused by
heavy rainfall which did not occur over last 100 years (National Disaster
Risk Management Program, 2014). In order to prepare for recovery and
renewal after disaster, it is necessary to start assessment of damages, losses
and needs. Methodology, which is effective in the Republic of Serbia, was
adopted in 1987, at the time of Socialist Federal Republic of Yugoslavia,
and, although being a good and comprehensive document, it was compiled
at the time of existence of different social and political system and cannot
respond to contemporary purposes. Serbia, due to lack of financial resources,
asked for international financial support, and in June 2014, in Brussels,
donor conference was held aimed to support for Serbian recovery. For the
purposes of report on damage which will be presented at donor conference,
as requested by the Serbian Government, process of assessment of damages
and needs started, supported by UN, EU and WB under internationally
recognized methodology Post Disaster Need Assessment (PDNA). Based
on this report, Serbia had 1,3 billion EUR of direct damages and 1.7 billion
EUR of losses. Report which was presented at the conference formed a
basis for creation of comprehensive country recovery process (Nedeljkovic,
Radonjanin, Laban, 2020).

The damages assessment in Republic of Serbia currently is being done
by the Guidance on single methodology for assessment of damages from
natural disasters (SFRY, 1987). Presented methodology is currently being
applied in the Republic of Serbia, every time when the Serbian Government
declares Natural Disaster and starts recovery process with own financial
resources (Law on Recovery after Natural and Other Disasters, 2015).
In 2019 the Serbian Government established inter-ministerial working
group with the aim to prepare new methodology for damage assessment
(Serbian Government, 2019). Having in mind that development of current
methodology for assessment of damage from natural disasters was more
than thirty years ago, that over this period there were significant social,
economic, political and climate changes and conditions, it is necessary to
start making new methodology for assessment of damage from natural
and other disasters. The task for the Working Group is to incorporate
international standards in new methodology and to inline it with Post
Disaster Need Assessment (Nedeljkovic, Radonjanin, Laban, 2020). At
this moment, based on old methodology, damage questionnaires are not
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adopted in form of mobile phone application most suitable for quick data
processing and georeferencing through the GIS platforms. The additional
issue are internal procedures and specificities of several public companies
(Public enterprise Roads of Serbia, Public enterprise Electric Power of
Serbia, Serbia water authority...) that have its own technical manuals that
need to be compatible with overall damage assessment methodology. The
improvement of the existing methodology aims to have all standards based
on PDNA incorporated and use of new technologies.

What is the Most Suitable Content of the Overall
Damage Assesment Report?

While preparing reconnaissance report or detailed damage assessment
report and applying field assessment, preliminary virtual assessment, and
other techniques. The sectorial approach that includes sorting the losses
and damages by sectors (housing, public, health, education ) is generally
more suitable than sorting the building object by type of structure
(concrete, masonry, steel, etc). In joint reconnaissance report prepared
by Operationalization of the Structural Extreme Events Reconnaissance
(StEER) Network - CMMI-1841667, the following content structure has
been used:

Damage to Buildings

» Low-Rise Residential Buildings

o Multi-Family Residential Buildings

o Commercial Buildings

o Healthcare Facilities

+ Schools

» Government Facilities (Public Buildings)

« Historical Buildings

» Religious Buildings

o Industrial facilities

Nonstructural components and building content
» Performance of ceiling systems

» Anchorage of building contents

» Piping

o Elevators

o Facades, parapets and balconies
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o Chimneys
« Rooftiles

Damage to infrastructure

o Electric Power Infrastructure
 Airport and Railway Infrastructure
 Bridges

» Roadways

Observed Geotechnical Failures

o Geological Setting — impact on hydrogeology

o Free-field Liquefaction

o Levee damages

+ Building, Foundation, and Pavement Damages due to Liquefaction
« Sinkholes

o Landslides

Current Conditions and Access - indirect damage
« Power Outages

» Water Disruption

 Cellular Outage

o Post-earthquake Safety Structural Evaluations

Examples from the Petrinja 2020 Earthuake

The Republic Croatia faced severe earthquake 6.4 magnitude in
December 2020 and few more in the beginning of 2021. These events
happened during the global pandemic crisis due to corona virus. The
earthquake struck central Croatia about 30 miles southeast of the capital,
Zagreb, near the towns of Petrinja and Sisak.
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Figure 6. Embankment / levee failure by river Sava in Galdovo
(source: Croatian Waters Archive)

(b)

Figure 7. (a) A wide transverse crack at the Brest Bridge approach road
(source: Mate Baricevi¢) and (b) a wide fissure in the road close to Brest
Bridge (source: Index.hr)
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Figure 8. GIS usage in data collection during Petrinja 2020
Earthquake

Conclusion

After every significant natural hazard occurrence, there is discrepancy
between the expectation of the society and real possibilities of (ad hoc
formed) engineering teams to provide valuable information on damage
assessment. The best way to avoid that is preparing the adequate technical
questionnaires and “rules of the game” to be ready before the disaster
occurrence. The GIS databases are excellent tool for collecting, processing
and presenting collected damage assessment data, decision making during
the crisis, and programing the recovery process.

The good damage assessment questionnaire needs to be complete in
terms of technical data, as well as easy to fill in the field (the mobile phone
application if possible). In that case, this can really narrow a gap between
engineers on the field, decision makers and other stakeholders (donors,
international financial institutions...). Also, while asking for international
financial support, Government needs to have methodology that is in line
with international one, Post Disaster Need Assessment. The Reports base
on this methodology is eligible for disbursement of international aid. Serbia
and Croatia, neighboring countries, experienced the need of incorporating
international standards and processes in their own documents.
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KOMITAPATVIBHA AHAJIMN3A METOJOJIOTUJA
3AITPOLEHY HITETE HAKOH EJIEMEHTAPHE HEITIOTOJIE
3EMAJbA Y PETMMOHY I MEBYHAPOHE 3AJETHUIIE

mp Canpipa HenerpkoBuh, 3ameHnk gupexropa
Bnaoa Penybnuxe Cpbuje, Kanuenapuja 3a ynpaemwarve jasHum ynazarouma

np Kemxko JKyruh, xoopauHarop mpojexara
Bnaoa Penybnuxe Cpbuje, Kanuenapuja 3a ynpaemwatrve jasHum ynazarouma

np Mapko Mapunkosuh, goueHT
Ynueepsumem y beozpady, Ipahesurcku gaxynmem

Caxemax

Y Peny6mumm Cp6uju mpolieHa mTeTe HAKOH e/leMeHTapHe HEelloTofie BPIINM Ce Ha OCHOBY
JIOKyMeHTa Koju je ycBojeH 1987. ropuHe 3a Bpeme Couujamictuuke QeepaTusne Perry6rmke
Jyrocnaewuje. Vako n3y3eTHO KBaIMTETAH IO CBOjOj CTPYKTYPM M HAMEHN, YITYTCTBO O je[VH-
CTBEHOj METOJOMOTH)| 3a TIPOLEHY IITETa Off €IEMEHTAPHMX HETIOTO/A je MPEBA3UINIO BpeMe
U IOTpeOHO je [la ce JOKYMeHT YIIofobu ca AaHaIImuM noTpebama. Braga Pemy6muke Cp6uje
je dopmmpana pagHy rpymy ca 3alaTKOM Ja M3paiy IIPEJJIOrT jeAMHCTBeHe METOROJIOrHje 3a
IIPOLIEHY IITeTa Off elleMEHTAPHUX U IPYTUX HEIOTO/Ia, KOji je Yje[HO ycarianieH ca MebyHa-
PORHNUM CTaHAAPAMMA 1 IpakcoM. ITapaenHo ca oBoM akTHBHOUINY, MHKemepcKa yApyKema
U TpyIle eKCIlepaTa 3a CBaKM Of IPUPOJHUX Xa3apja pajie Ha TEXHMYKUM YIYTCTBMMA KOja
he 6uTy KoMmarnbMIHa ca je[UHCTBEHOM MeToponorujoM Kojy he ycsojurtu Brnaga Cpouje.
3eM/bOTpeC Koju je moroano Permy6mmky Xpaarcky 2020. TofHe yKa3ao je Ha HNU3 HeJOoCTaTa-
Ka soMahyx JOKyMeHara I Taja ce 3a IIPOIleHy IITeTe KOPUCTIIA MehyHapoaHa MeTofonoruja
Post Disaster Need Assessment. ¥ pajy cy npukasaHa MCKycTBa TuMa ekcrepara us Cpouje
KOju Cy 6uM y 3BaHMYHOj ToceTy Perry6miiy XpBaTckoj HAaKOH 3em/boTpeca y IeTumsu u 3a-
rpe6y 1 CTEK/I 3HaYajHa MCKYCTBA Ca TepeHa y IIPOLIeHN IITeTa, Kao ¥ KPO3 CApaiiby ca Kpu3-
HMM 11Tab0BMMa KOji Cy GOpMIUpPaHM HAKOH 3eM/bOTpeca.

Kibyune peun: Memodonozuja 3a npoueny wimeme, TexHuuxo ynymcmeo 3a npoueHy nocrne
semmompeca, Kamezopuje owmeherva ycned semmompeca, I'MIC 6ase nodamaxa.



