GFZ FLEMOcs — a novel, multi-factorial model for the estimation of flood
losses in the commercial sector

H. Kreibich?, I. Seifert'2

Helmholtz Centre
PorspoaAam

Poster- 1German Research Centre for Geosciences (GFZ), Section 5.4 Hydrology, Potsdam, Germany, kreib@gfz-potsdam.de
EGU2012-5441 2Norwegian Institute for Water Research (NIVA), Oslo, Norway
FLEMOcs damage model Micro-scale validation Meso-scale application and validation Conclusions
o S iy S v The new FLEMOGs model for the
The estimation of flood damage is an important component for risk- m‘ - e e ] 100 100 Ractmatiastion of sconamic nlirites estimation of flood losses in the
oriented flood design, risk mapping, financial appraisals and o 3 —, : N
comparative risk analyses. However, research on flood-loss § o080 commercial sector considers the water
N 8 _w by » 080 depth divided into five classes, three
modelling, especially in the commercial sector, has not gained much g p 2 g sizes of companies in terms of the
attention so far. The estimation of flood loss is a challenge, 2« = 060 K number of employees and four
especially in the commercial sector, because of its great H e £ @ g x =
inhomogeneity. However, the reliability of loss modelling is fairly g = gow ] B g0 R ———— different sectors in the first model
nknown. since flood-I 'm dels ar rcely validated. > a 5 3 n of input stage. In the second model stage, the
unknown, since flood-loss models are scarcely validated. i § oo § . i § % S . - effects of precaution and
S 2 e ; t 3 I Distrigation of the wtock of floed axusts b theee classes of production site sloe contamination can also be evaluated.
" esssggeesy ze § . The model can be applied to the micro-
. FEE i1 fee] ] scale, 1. to single production sites as
<2lcm  2160cm  61100cm 101-150cm  >150cm g 1 § H ‘% z ¥ i g H . well as to the meso-scale, i.e. land use
Objective . £ - s f H T S units, which enables its countrywide
w £ H 23 R application.
e e ]| Tt i T I e
The objective of this poster is the presentation of the new flood loss ) compages E{g\‘ﬂeom'cm’;cﬁ'a TTRYsgaazi FLEMO del  sh y P d
estimation model FLEMOcs which stands for Flood Loss Estimation g w e e o e cs th"‘° E s °(‘j"’5 Ve’yb 9|°‘;
MOdel for the commercial sector and which is designed to estimate & w companis e e , 1% 100 esults t‘;wtwno '233502" 'L‘egrl‘oz SO_I‘_Jhe
losses to buildings, equipment and goods, products, and stock of R ° Slots between an - e
N K " I . H buildings, 3 model application on the meso-scale
companies. The model is based on object-specific empirical data Ew Il 2o 3 N .
: > ol s equipment as we g i 2 om0 and comparison with official loss
from floods in 2002, 2005 and 2006 in Germany. Additionally, a Y as goods, products R £ . £ " I ith oth ol
database of disaggregated asset values has been developed on s and stock of = 1 I < % ricor shas pStieas wil i _other hmo‘es
basis of CORINE Land Cover data for model application on the o companies 2 0w T I l 8 0o shows that in municipalities \_mt minor
meso-scale. <21em | z160em  e1200em dovisoem >1s0em  depending on water g % . - T H [ { losses all models overestimate the
FLEMOcs is validated on the micro-scale using a leave-one-out g :ﬁz‘:;fﬁ:‘g:‘;gny g o2 T 2" g l . ::ssleasr.geFLE:ggzs %fx'dﬁ;?soaa:fe;::;
cross validation procedure. Meso-scale model application is P amall medivm g 5 040 G .
undertaken in 19 municipalities which were affected during the N e 2T s s T ez 8 |, % I . SIS G D CE
2002 flood in Germany. Model results are compared with the results g LI i FI B CABHE LS RS
of other loss models, and official loss records. 3w 5208 f 8 [ - 1"
H £ [ g &
5w L F : I .
g w B - ] o000
i £ g ssse
. H ] g Figure 3: Procedure for the calculation of an asset values database for
oss influencing factors £, H g commerecial and industrial assets.
S <ziem | 21sdem | 6l100cm  101150cm > 1s0cm g1 | [ g *
g 1 £ o Fewoes u mvoroTeC o woR " KsR —
r - g "
Table 1: Component loadings for variables that probably influence damage of Vieterdepth 2. I I .
companies (principal component analysis with varimax rotation; total variance 2 . [ 8 N 10000.0 -
explained is 56.7%; number of valid cases is 41). Table 2: Scaling factors for the second stage of the micro-scale e ~ I K] B 3
FLEMOcs model (FLEMOcs-+): Scaling factors for company losses @ H 4 I 10000 5 i e
Componen of buildings, equipment as well as goods, products and stock g 0% A B <8 @ f 2
Items 12 3 5 depending on contamination and precaution. £ g e S oo g:g:s! Ly
Loss ratios of buildings 078 0.09 g 2 0w % . - B 5; g AEEE 43 "
Loss ratios of equipment 070 -0.00 — Y'Y S S— . s I i 0o B VR
Loss ratios of goods, products, stock 068 013 -0, g fgIgies g g H 3 L I 2w
Water depth [cm] 050 011 041 018 020 No coniaminaiion, no precaution 102 102 093 s BEEE g £z 8 o2 R N .
Business volume before flood [€] 1005 089 008 004 008 o Cantaminaion, medum precaution 082 085 07 g IR B I i B { H . ! . i
£§5 ;8 H [ L
Number of employees 2009 088 005 -0.03 003 o SRl very OooT precaion 5 o7 x5 ) H 5 = 01 §
. z 2 2 < E e §EsEsegsss8 H
Ownership structure: rented or owned buildings | -0.04 -0.18 -069 0.28 -0.05 T GO S e — — — H ] £ B gseceees $ i
Number of prior experienced floods -0.16 020 065 022 -015 B ——— - - - § ;8 s855858¢8 00 ]
Indicator for precaution 017 014 050 003 001 fedium contamination, medium précaution i FEEREEE 00 01 10 100 1000 10000 10000.0
Fiood duration ] 001 008 -005 072 042 Wiedium confaminaion, very good precauton | 0:64 078 087 Sectors () H Water depth fom] (@) Loss according to SAB (Millon €
Warning lead time [h] 022 004 017 064 -0.19 High contaminaion, no precaiiion iz ) 1z
Sector -0.08 -0.18 -0.23 049 -0.37 Figh confamination, medium precauion 103 1 Toi Figure 2: Surveyed and estimated mean ratios of losses to buildings (top), equipment (middie) Figure 4: Comparison of the results of model application with SAB loss records. The four
Indicator for contamination 021 -0.10 -0.16 -0.08 0.66 Figh conamiaton, very good pecation o8d oai oo and goods, products and stock (bottom). For the surveyed data the mean and the 2.5% to 97.5% models mentioned in the legend were applied to the 19 municipalities, whose names are
Size of premises [m?] 018 016 006 003 053 ' confidence intervals, calculated by bootstrap, are shown. given in the diagram..
y | o 0
This research was funded by the German Ministry of Education and Research (BMBF) within the framework of the project MEDIS — Methods for the Evaluation of Direct and Indirect Kreibich, H.; Seifert, I.; Merz, B.; Thieken, A. H. (2010): Development of FLEMOcs - A new model for _ flood lﬂsses panies. J - Joumﬂ‘ ﬂes Sciences Hydrologiques, 55, 8, 1302-1314. s B
Flood Losses (No. 0330688). Provision of data by the Deutsche Rickversicherung is gratefully acknowledged. Seifert, I; Kreibich, H.; Merz, B.; Thieken, A. H. (2010): Application and validation of FLEMOCs - a flood loss I - Journal d 55.8,1315-1324.
gl LTI 0 i o A ity R e A e e bl T (i Nazams and Earth System Sciences (NHESS), 10, 8, e
Kreibich, H.; Piroth, K.; Seifer, |.; Maiwald, H.; Kun 2, 3.; Merz, B.; Thieken, A. H. (2009): Is flow velocity a in flood damag g?. Natural Hazards and Earth System Sciences (NHESS), 9, 5, 1679-1692. ‘
Kreibich, H.: Miller, Me.; Thieken, A. H.; Merz, B. (2007) Floud precammnntwmpames and their ability to cope with the flood in August 2002 in Saxony, germany. Water Resources Research, 43, W03408. HELFMHDBLTZ

www.gfz-potsdam.de | ASSRCLATION



