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Abstract.  Flood water simulations have to be accurate 
in order to prevent losses and must therefore be based 
on well calibrated rainfall runoff models of sufficient 
complexity. IaaS cloud computing has be proven useful 
as a fast and cost-efficient extension of local computers, 
in the case, using the calibration of the hydrologic model-
ing system ArcEGMO as an example. On the other hand, 
cloud-based systems cannot serve as a replacement for a 
local computer, as long-term usage is still too expensive 
and there surely are performance differences regarding 
the offered architectures. Ultimately, the usage of cloud 
computing as a viable extension of local computing ca-
pacities is only reasonable if state of the art computer 
technologies with a fair pricing sytem can be offered by 
IaaS providers. 

Introduction
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1 Requirements for Cloud 
Computing to Assist Rainfall 
Runoff Model Calibration 

1.1 Rainfall runoff modeling with the 
hydrological modeling system ArcEGMO  

Figure 1. Domains of ArcEGMO. 

1.2 Potential of Cloud Computing 
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1.3 Requirements for the calibration of 
ArcEGMO on IaaS clouds 

2 Configuration of IaaS Services 
for the Calibration of Flood 
Simulations 

2.1 Example scenario 

2.2 Setup of the modeling system ArcEGMO 
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2.3 The applied IaaS services 

2.4 The Selection of instance configurations 

Amazon EC2 
m1.large Windows Azure A2 Local Computer 

- Intel Xeon Pro-
cessor, 2 Cores, 
64bit  
- 7 GB RAM  
- Windows Server 

- AMD Opteron Pro-
cessor, 2 Cores à 1,6 
GHz, 64bit  
- 3,5 GB RAM  
- Windows Server 

- Intel E7400 
Dual-Core à 2,8 
GHz, 64bit  
- 3 GB RAM  
- Windows 7 

Table 1. Hardware configuration of the local desktop 
computer and the selected cloud instance 
types. 

 
Amazon EC2 
m1.large on demand 

Windows Azure A2 
pay-as-you-go 

Price [Euros per 
hour] 

0.26 0.135 

Price [Euros per 
30 days] 

190.66 97.20 

Table 2. Costs for cloud computing on Amazon’s EC2 
and Microsoft’s Windows Azure for the pricing 
models ‘on demand’ and ‘pay-as-you-go’ 
(source: 16, 18). 
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3 Results of the Investigation of 
IaaS Services for the 
Calibration of Flood 
Simulations 

3.1 Comparison of all configurations  

3.2 Results for ArcEGMO model runs  

Figure 2. Computing time of ArcEGMO on different  
platforms. 

Figure 3. Differences between the Amazon EC2 instance 
types and the local machine in the required 
computing time. 
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Figure 4. Price per hour for different Amazon EC2 in-
stance types with no additional fees. 

4 Conclusion and Outlook 

Acknowledgements 

References 



  Brettschneider  et al.   Cloud Computing Applied to Calibration of Flood Simulation Models 

   SNE 25(3-4) – 12/2015 177 

T N 



EUROS
For EU
develop
and hyb
tribution
Contribu
 
Congr
special 
Congres
 
Intelligent
Hybrid an
Data & Se
Neural Ne

Evolutio
Image, Sp
Systems 

Intellige
Autonomo
Energy an
Mining an
Forest Ind
Buildings 
Commun
Circuits, S
Security M
 
Congr
tal of No
in the ci
hiking o
 
Congre
FinSim 
Esko Juu
 
Info: e

SIM Congre
ROSIM 20

pments in t
brid modelli
n motivation
utions from 

ress Top
and poster 
ss topics of

t Systems and
nd Soft Compu
emantic Minin
etworks, Fuzz
onary Comput
peech & Signa
Intelligence a
ence Systems
ous Systems  
nd Power Sys
nd Metal Indus
dustry 
and Construc

ication System
Sensors and D
Modelling and

ress Venu
orthern Sca
ity centre. P

on the uniqu

ess Team: T
- Finnish S
uso EUROS

eurosim20

E
9th EUR

esses are th
16, we are
he following
ng, simulat

ns are expe
both techn

pics The E
sessions, e

f interest inc

d Applications 
uting  
ng 
zy Systems & 
tation  
al Processing 
nd  

s  

stems 
stry 

ction 
ms 
Devices 
d Simulation  

ue / Socia
andinavia. T
Pre and Pos
ue routes in 

The Congre
imulation F
IM President

016.autom

E U
ROSIM C

Ci

he most im
 soliciting o
g (and rela
ion, identific

ected: M&S
ical and no

EUROSIM 2
exhibition an
clude, but a

 

 

Bioinforma
and Bioe

Water and 
Sludge M
Productio

Condition m
and main

Automotive
e-Science 
Industry, B

Human F
Virtual Rea

Compute
Internet Mo

and Onto
Computatio
 

al Events
The main ve
st Congress
Oulanka N

ess is organ
orum, Finni
t, Erik Dahlqu

maatiose

R O
Congres
ity of Oul

 
mportant mo

original sub
ated) areas 
cation and 

S Methods a
n-technical 

2016 Congr
nd versatile

are not limite

atics, Medicine
engineering  
Wastewater T

Management a
on 
monitoring, Me
ntenance 
e applications
and e-System

Business, Man
Factors and S
ality, Visualiza
er Art and Gam
odelling, Sema
ologies  
onal Finance &

 The Congr
enue and th
s Tours incl

National Par

nised by SIM
ish Society 
uist SIMS Pre

eura.fi, off

O S I
ss on Mo
u, Finlan

odelling and
bmissions d

of interest
optimizatio

and Techno
areas are w

ess will incl
e technical a
ed to:  

e, Pharmacy 

Treatment, 
and Biogas 

echatronics  

ms  
agement, 
ocial Issues 

ation, 
mes  
antic Web  

& Economics 

ress will be 
e exhibition
ude Arctic C
k. 

MS - Scand
of Automat
esident, Kauk

fice@auto

M  
odelling a
d, Septem

d simulation
describing n
: Continuou
n approach
ologies and 
welcome.  

ude invited 
and social to

 

Simulation
Parallel an

Architec
Operations
Discrete Ev
Manufactu
Adaptive D

and Rein
Mobile/Ad h

networks
placeme

Control of I
Robotics, C

Engineer
Transport, L

and Marin
 

held in the 
n site is the 
Circle, Sant

inavian Sim
ion, and Un
ko Leiviskä E

omaatios

2 0
and Sim

mber 12 – 

 

n events in 
novel resea
us, discrete
hes. Two ba
 M&S Appl

 talks, para
ours. The 

n Methodologie
nd Distributed 
ctures and Sys
s Research  
vent  Systems  
uring and Wor
Dynamic Prog
nforcement Le
hoc wireless  
s, mobicast, sen
ent, target track
Intelligent Syste
Cybernetics, Co
ring, & Manufa
Logistics, Harb
ne Simulation  

City of Oul
Oulu City T
ta Claus vis

mulation Soc
niversity of O
EUROSIM 20

seura.fi 

1 6
mulation

16, 2016 

 

 

 
 

Europe. 
arch and 
e (event) 
asic con-
ications. 

allel, 

es and Tools 

stems  

kflows  
ramming 
earning  

nsor  
ing  
ems  
ontrol 
cturing  

bour, Shipping

u, Capi-
Theatre 
sits and 

ciety, 
Oulu. 
016 Chair 


