
 

Abstract -- Mass traffic evacuations during Hurricanes Rita and Katrina demonstrated limitations 
of static planning-based evacuation models based on data from historical events. Evacuation 
dynamics are complex due to the number of people and vehicles, road networks, the uncertainty 
and perception of the event, public safety advisories, and human decisions regarding evacuation 
routes and behaviors. We describe a system under development for real-time information driven 
decision support system for evacuation planning and response. This system consists of an 
evacuation traffic prediction model injected with situational information extracted from traffic 
sensors and social networking sites. The situational awareness information obtained from multiple 
sources is fused with historic stated-preferences behavior data. Our model is novel because it 
augments standard evacuation models with evacuee sentiment via social media networks. 

 
1. INTRODUCTION 

Recent evacuations have highlighted the limitations 
of existing evacuation management systems. 
Hurricanes Floyd in 1999, Katrina and Rita in 2005, 
and more recently Gustav and Ike in 2008, necessitated 
large-scale evacuations, demonstrating significant 
shortcomings in the current state-of-practice in mass-
evacuations during disasters. Traffic jams that 
thousands of motorists experienced in South Carolina 
while fleeing Hurricane Floyd, and in Texas while 
fleeing Hurricane Rita exemplify the frustration of 
people trying to evacuate. In the largest evacuation in 
U.S. history, more than three million residents of Texas 
tried to evacuate in advance of Rita, with memories of 
the devastation of Hurricane Katrina fresh on their 
minds. These events highlight the limitations of general 
evacuation management.  

Several tools were developed to improve 
evacuation management process. Local and county 
level emergency mangers use HURREVAC [8] to 
estimate hurricane evacuation traffic based on the 
potential threat of the event, weather conditions and 
historical patterns. Several DOTD state agencies have 
deployed Intelligent Transportation Systems (ITS) for 
traffic surveillance and monitoring. Real-time traffic 
for prediction is currently used for normal daily traffic 
prediction and transportation planning, rather than 
evacuation planning. Traffic maps provided by Google 
Maps, Bing Maps and Yahoo Maps provide traffic 
predictions based on normal daily traffic patterns, 
rather than evacuation traffic patterns. 
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Evacuation based transportation modeling tools 
such as TRANSCAD [4], OREMS [2], DYNASMART 
[7] and ETIS [9] have limited capability to integrate 
situational awareness knowledge on real-time traffic 
conditions and evacuee behavior. Given the uncertainty 
associated with the impact of an event, the dynamics of 
evacuee behavior and availability of resources, 
developing an effective evacuation strategy is a 
challenge. While creating a perfect evacuation plan 
may seem impossible, we can dramatically reduce the 
risk of evacuation related disasters. Having reliable 
situational awareness will enable emergency managers 
to mobilize necessary resources in a timely manner to 
coordinate an effective emergency response. Recent 
studies on TwitterTM content from the Japanese 
earthquake [17] Red River flooding [20] highlight the 
potential of using social media as an effective tool to 
obtain situational awareness. 
 
2. EVACUATION TRAFFIC AND FUEL DEMAND 

ESTIMATION TOOL 
The NIMSAT Institute developed Evacuation 

Traffic and Fuel Demand Estimation tool for regional 
hurricane evacuation for the Louisiana’s Department of 
Natural Resources (shown in Figure 1).This tool helps 
emergency ma This tool helps emergency managers to 
inform gas station owners ahead of time on expected 
demand and nagers to inform gas station owners ahead 
of time on expected demand and also coordinate 
emergency fuel distribution to areas that are likely to 
have fuel outages. This tool uses historical evacuee 
behavior, historical evacuation traffic patterns and a 
transportation model to predict evacuation traffic. The 
traffic predictions and fuel demand predictions can be 
viewed over different time intervals over a 3 day period 
prior to landfall on Geographical Information System 
(GIS) interface. Users can also configure the network 
reflecting evacuation orders and contra flow orders to 
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run traffic simulations. This tool also has the capability 
to stream real-time traffic from various sources such as 
video cameras, ATR’s and gas station tank monitoring 
sensors to inform the decision of the current situation. 
While this tool provides some situational awareness 
visibility for the users, it does not use the situational 
awareness knowledge for evacuation traffic predictions. 
We are leveraging this existing tool that was built using 
ESRI’s ArcObjects APITM to build our proposed real-
time information based evacuation decision support 
system. 
 

3. REAL-TIME INFORMATION BASED 
EVACUATION DECISION SUPPORT SYSTEM 
Figure 2 shows a detailed description of system 

architecture. The information processing and synthesis 
component extracts data from various heterogeneous 
sources into origin-destination matrices and evacuation 
network configuration. The origin destination matrix 
represents the number of people evacuating from each 
origin to multiple destinations. The evacuation network 
configuration represents the state of evacuation 
highway network in terms of their most recent 
capacities, taking into consideration the contraflow 
lanes, road closures and recent traffic conditions. Both 
the origin-destination matrices and current evacuation 
network configuration serve as inputs to the evacuation 
traffic estimation model. The evacuation traffic 
prediction and simulation module uses the origin 
destination matrices, and network configuration 
generated from real-time data sources and any 
configuration parameters set by the user to generate 
traffic predictions. A GIS interface is provided to view 
the current traffic conditions and future traffic 
conditions based on the current situational awareness 

knowledge. A configuration screen will enable users to 
review the input parameters such as the percentage of 
population that will evacuate the destination choices, 
the distribution of number of people vs. time, the 
network capacities and rerouting options to adjust these 
parameters to run what-if-scenario analysis. 

The existing Evacuation Traffic and Fuel Demand 
Estimation tool is developed using ESRI ArcObjects 
APITM, along with Network Analyst extension. The 
proposed Real-time Information Based Evacuation 
Decision Support System will leverage this tool. Data 
from Twitter streams would be obtained from the 
TwitterTM streaming API through keyword based 
retrieval.  
 
A. Extracting evacuee behavior from social media 

Social information about evacuee behaviors during 
an event would make current evacuation modeling 
methods based on historical patterns of evacuee 
behaviors more useful to emergency management and 
transportation planners. These stakeholders must make 
critical decisions about locations, timing, and volumes 
of evacuees, but most tools are based on static network-
planning models. We posit that real-time social media 
sources, such as TwitterTM, can be utilized to augment 
these models with behavior information during an 
event. 

Previous research on social media content analysis 
focused on analyzing specific behavior elements or 
patterns of evacuees during previous events [1][6][10]. 
The co-authors of this paper developed an evacuation 
study along Louisiana’s twelve coastal parishes [12]. 
The resulting “Evacuee Behavior Model” provides an 
understanding of the origin and preferred destinations 
of evacuating populations as well as timing of 
evacuations based on a set of parameters associated 
with the storm threat, physical infrastructure, fuel 
supply chain, and desired destination of evacuees.  

Past evacuation behaviors have utility in 
developing evacuation plans, but they are poor 
predictors of future evacuation performance. We are 
developing novel methods to incorporate social media 
information about evacuation behaviors to refined and  
 and inform existing evacuation models. This approach 
utilizes hashtags from TwitterTM messages for inference 
modeling of evacuee behaviors. The advantages of this 
approach are the simplicity with which hashtags can be 
extracted and the popularity of hashtag adoption on 
Twitter™. The drawbacks of hashtags as a primary 
concept extraction method are usage is optional, 
inconsistent, and specific to Twitter™.  Despite these 
drawbacks, hashtags are a primary mechanism for 
concept diffusion across Twitter™. Romeo, Meeder, 

Figure 1 Evacuation traffic and Fuel Demand 
Estimation Tool 
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and Kleinberg [16] characterize the spread of hashtags 
within user population using two properties: stickiness 
and persistence. Stickiness is the “probability of 
adoption of a hashtag based on one or more exposures”, 
and persistence is the “relative extent to which repeated 
exposures to a hashtag continue to have signi�cant 
marginal effects on its adoption”. We are developing a 
hashtag schema for efficiently extracting and 
classifying evacuee behavior concepts from the Twitter 
stream before, during, and after a major event. This 
information will be integrated into our “Evacuee 
Behavior Model” to allow adaptation of the static 
model component to new behavior information.  

 
B. Estimating current evacuation traffic conditions 

Traffic information such as the current traffic along 
various evacuation routes, the traffic outflow from 
various origins that has occurred since evacuation are 
required to estimate the future evacuee traffic. The 
traffic counts along various highways can be recorded 
over time to obtain this information. However, traffic 
counting sensors are typically available along critical 
evacuation highway segments. We are investigating 
standard spatiotemporal interpolation techniques [3] to 
estimate missing traffic counts along various 
evacuation highways. Video cameras are a cheaper 
alternative for traffic surveillance and monitoring. 
Video content can be analyzed to estimate the traffic 
density and congestion at various evacuation highway 
segments [15]. The traffic information from traffic 
sensors and video will be combined to provide better 
estimates of evacuation traffic conditions. 
 
C. Evacuation traffic prediction 

Evacuation is typically modeled as a network 
optimization problem, where the goal is to select 
optimal routes from a set of candidate nodes within an 
existing evacuation network. The selection of optimal 
routes involves determining the potential evacuation 

routes based on the location of origin and destination 
points, the capacity of highways, and the evacuee 
traffic patterns, that is, how, when, and where people 
would evacuate. The objective will be to minimize the 
maximum of the individual remaining times to the 
destinations, given the evacuee configuration and times 
to destination at the present time step.  The constraints 
will be on fuel availability at the nodes at the next time 
step, traffic capacities along the edges, and the 
condition that no time to destination increases.  Since 
this is a local-in-time model with re-initialization at 
each time step, it can be relatively simple, with 
robustness supplied by the constant data input. The 
model will compute traffic, fuel, and route capacities 
(adjusted e.g. through contra flow) for the next time 
step. The model would be adjusted with the most 
recently available data before the next time step. An 
example objective constructed with these 
considerations is of the form 
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Where, �
�

����is the sum of total remaining travel times 
of all population at node i to reach their destination at 
time t. This objective and the constraints will be 
computed in terms of variables�

�����

� , representing the 
number of people to be traveling from location i to 
location j, with the ultimate final destination l in the 
next time step. Since, the xi,j.l can be pre-identified to 
equal zero at a given time step, the resulting linear 
program is extremely sparse, reducing the 
computational time. Existing evacuation models such 
as [13] are utilized for planning purposes to develop an 
optimal evacuation network configuration to minimize 
the overall evacuation time. In contrast to these models 
[13], our optimization model will not be done before 
the evacuation and over the entire evacuation period 
(that is, over multiple time steps), but during the 
evacuation, over a single time step, leading to a much 
smaller problem. The idea is that we are not optimizing 
the total evacuation event, but are minimizing the 
maximum delay in reaching the goal over each 
individual period of time, with adjustment from new 
observational data at each new time period. 
 

4. CONCLUSION AND FUTURE RESEARCH 
We described a system architecture for evacuation 

traffic prediction and management that leverages 
situational awareness knowledge from multiple real-
time information sources such as traffic sensors, video 
cameras and social media. This system is being 
developed as a next-phase to the existing evacuation 
traffic and fuel demand estimation tool we developed 
for regional hurricane evacuation 

Figure 2 System architecture for real-time 
evacuation decision support system
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The authors plan to investigate various research 
problems. First, we will identify ways to improve the 
quality of hashtags, given that hashtags in raw form 
may be incorrectly formatted or have spelling errors. 
Second, we will investigate content analysis techniques 
to mine situational awareness knowledge from raw 
tweets, since all Twitter users may not opt to use 
predefined hashtags. For example, the location 
information can be extracted from both the use profile 
and tweets. The evacuee sentiment [17] on decision to 
evacuate, data on destination choice and evacuation 
time can be extracted from raw tweet information and 
combined with historical evacuee behavior. We will 
also compare the performance of the proposed real-time 
information based evacuation model with existing 
evacuation models that are based on past behaviors. 

5. REFERENCES 
[1] Baker, E. J. (1991). “Hurricane evacuation 

behavior.” Int. J. Mass Erg. Disasters, 9(2), 287–
310. 

[2] Bhaduri, B. and Liu, C. and Franzese, O., Oak 
Ridge evacuation modeling system (OREMS): A 
PC-based computer tool for emergency evacuation 
planning 

[3] Burnham, K. P., & Anderson, D. R. (1998). Model 
Selection and Inference: A Practical Information-
Theoretic Approach. New York Springer (p. 353). 
Springer-Verlag. 

[4] Caliper Corp. "TransCAD Manual." Travel Demand 
Modeling with TransCAD. No. Version 5.0. 2007. 

[5] Chew C, Eysenbach G, 2010 Pandemics in the Age 
of Twitter: Content Analysis of Tweets during the 
2009 H1N1 Outbreak. PLoS ONE 5(11):  

[6] Dash, N. and H.Gladwin. "Evacuation Decision 
Making and Behavioral Responses: Individual and 
Household", Natural Hazards Review 8, 69-77,  

[7] Mahmassani, HS and Hu, T. and Jayakrishnan, R. 
Dynamic traffic assignment and simulation for 
advanced network informatics (DYNASMART) 

[8] FEMA (2011): Retrieved Oct, 2011, available at 
http://www.fema.gov/plan/prevent/nhp/hurrevac 

[9] Evacuation Traffic Information System , available 
at http://www.fhwaetis.com/ 

[10] Kang, J. E., Lindell, M. K., & Prater, C. S. (2007). 
Hurricane Evacuation Expectations and Actual 

Behavior in Hurricane Lili. Journal of Applied 
Social Psychology, 37(4), 887-903 

[11] Louisiana DOTD: traffic counts available at 
http://www.dotd.la.gov/highways/tatv/default.asp 

[12] Gottumukkala,N.R., R.Kolluru, X. Sun, Mark 
Smith, Bob Grambling, Haochun Zhang, “Fuel 
Demand Estimation for Regional Hurricane 
Evacuation”, The National Evacuation Conference, 
Feb 3-5, 2010, New Orleans, LA. 

[13] Lu, Q., George, B., & Shekhar, S. (2005). 
Capacity constrained routing algorithms for 
evacuation planning: A summary of results. 
Advances in Spatial and Temporal Databases, 
3633(81655), 291-307. 

[14] Mendoza, M., B. Poblete, and C.Castillo. 2010. 
Twitter under crisis: can we trust what we RT?. In 
Proceedings of the First Workshop on Social Media 
Analytics, SOMA '10 

[15] Porikli, F. and X. Li, “Traffic congestion 
estimation using HMM models without tracking”, 
IEEE Proc. Intelligent Vehicles, 2004  

[16] Romero, D. B. Meeder, and J. Kleinberg. 
“Differences in the Mechanics of Information 
Diffusion Across Topics: Idioms, Political 
Hashtags, and Complex Contagion on Twitter”, In 
Proc.s of the Intl. WWW Conf, March 2011, 
Hyderabad, India. 

[17] Sakaki, T., M. Okazaki, and Y. Matsuo. 2010. 
Earthquake shakes Twitter users: real-time event 
detection by social sensors. In Proceedings of the 
19th international conference on WWW '10. ACM, 
New York, NY, USA, 851-860. 

[18] Signorini A, Segre AM, Polgreen PM, 2011 The 
Use of Twitter to Track Levels of Disease Activity 
and Public Concern in the U.S. during the Influenza 
A H1N1 Pandemic. PLoS ONE 6(5 

[19] Smith, A. Twitter Update 2011. Pew Internet 
&American Life Project. Retrieved from 
http://pewinternet.org/Reports/2011/Twitter-
Update-2011/Main-Report.aspx. 

[20] Starbird, K, L. Palen, Amanda L. Hughes, and 
Sarah Vieweg. 2010. Chatter on the red: what 
hazards threat reveals about the social life of 
microblogged information. In Proceedings of the 
2010 ACM conference CSCW '10. ACM, NY 

[21] Wilmot, C. G., and Mei, B. 2004. “Comparison of 
alternative trip generation models for hurricane 
evacuation.” Nat. Hazards Rev., 54,170–17 

 

209



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /SABAEN44
    /SAKURAalp
    /Shruti
    /SimSun
    /STSong
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


