CE 451/551 Lab 14/15: 
Developing an emergency evacuation model for the city of Ames
The objective of this lab is to develop a variant of the Ames model to facilitate emergency planning.  Specific instruction (e.g., step by step) will not be provided.  The lab has two primary goals 1) demonstrate the usefulness of travel models for alternative purposes, and 2) allow you to demonstrate your ability to work with and manipulate a TransCAD model.
Scenario: A biological experiment at the University facility has gone wrong, and researchers have advanced warning that a containment shield will rupture in one hour.  This rupture will require the immediate evacuation of all Ames residents.  Fortunately, the Story County Emergency Management Agency has consulted with a class of senior and graduate transportation students at the University and has established an evacuation plan for all homes in the City.  How can we use TransCAD to plan such a strategy?

Approach: See the paper by Han, Yuan and Huang.  The paper discussed the problems with using a standard travel demand model to route everyone out of town.  The basic problems are:

1) The OD matrix for an evacuation is much different the any other OD matrices used in the planning process (e.g., HBW, NHB, or even external analysis – though it is most similar to the latter).

2) A fixed OD matrix (e.g., identifying, a priori, the external destination node for all origins) is most likely going to overload some paths, resulting in huge delays for some and little for others.

To solve this, Lee and Yuan suggest that we can create a single virtual destination called “out of town”.  This fictitious location could be connected to each external station by a “dummy” link with infinite capacity and zero impedance (travel time).  
To establish the OD matrix, one then would only need to create a model where the origin of all trips was the household (assume the evacuation occurs at night, and all residents are at their homes).  All destinations would be to a single place … the “out of town” virtual node.  

The model can thereby be used to identify paths from all zones to the “out of town” node, routing them through the external node that maximizes the objective function (which could be established as minimum distance, e.g., all or nothing, or one of the other user or systems optimal assignment algorithms).

Instructions: As mentioned, there are no step by step instructions for this two week lab.  However, the following guidance will be helpful:

1) Use the network editing tools in TransCAD to take a version of the Ames network and add a node somewhere out of town (geographically, it doesn’t really matter and could be a new node in the center of town for that matter).  It is a virtual place.  See “tips” below.
2) Connect the “out of town” node to all previous external stations (a) with “dummy” links (b).  These are just links, but they do not represent any particular road geography – they can be straight lines to the “out of town” node.  The properties of these links that you should populate are the free travel time and capacity in both directions (even thought only one direction will be used – heading out of town).  Use a very high capacity (say, 100,000 in each direction) and zero travel time.

[image: image1.emf] [image: image2.emf]
3) Obtain the number of households from the csv or spreadsheet from a previous lab.  These will be the number of productions for all internal zones.
4) We can assume there will be no external-external or IE/EI trips as the police will cordon off the city.

5) Only one zone will have attractions, the “out of town” zone

6) Try several assignment methods.

Report: Prepare a nicely written report that explains the purpose of the lab, your approach, and results.  Make it clear to the reader what the effect of various assignment methods would be (e.g., with a flow thematic map, table of external zone flows, etc.) You may cut and paste some of my text above, but modify it to be in report format, in the proper context. Document the report with appropriate figures and tables, correctly numbering and referring to each.  Include documentation of your step by step process in an appendix, but do not put all of your tables or graphs into the appendix.  The appendix should stand alone, as should the report.

Tips:
1) Use the Ames model files from Lab 9.  Open the Ames2000network1.dbd file from within TransCAD, and make sure it is editable.  Make the nodes visible, but make sure you are editing the highway streets layer.  Use the editing tools [image: image3.emf]

 to add links to your “out of town” location.  The addition of the first such link will specify the location of this node.  Double click to establish the link endpoint. Check Google Maps to find realistic escape routes (points).  Don’t forget to click the green traffic signal to store your edits.
2) You can treat all zones as special generators to specify Ps and As, or you can just replace the Ps and As of one of the existing trip purposes (like HBW).  All internal zones will have their Ps = number of households and As = zero.   Existing external zones will have all Ps and As set to zero (see note 3, below for preferred alt.).  Only the “out of town” node will have attractions, which are equal to the sum of the households in the network.

3) I suggest you change all external stations to regular nodes.  To do that, you will change their “centroids” field to null, and “special zone flag” to null.  After you create your new “outside” zone (fill in a “centroids” number and a “special zone flag” of 1), you can create a new PA table:
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Into this table you can copy all of the productions (internal zones) = households and attractions (only for the “outside” zone).  You could then use this new PA table in trip distribution to create an OD table.
4) For all or nothing, you may get something that looks like this:
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In the graphic above, the traffic appears to “end” at the edge of town.  That is not the case, rather, TransCAD does not plot the loads on centroid connectors by default.  If you use the info tool, you will see the loads on the centroids connectors that connect up the “out of town” node.  

5) Note that the flows are very low when compared to the capacities on each link, which are “daily” capacities.  An example will help you understand this:

Say, for a given link, the TransCAD A-B Capacity is 15,405 (S. Duff).  The all-or-nothing directional flow on S. Duff from the evacuation example is 2262 southbound, and zero northbound (makes sense – everyone is trying to leave town.)  The V/C ratio calculated by TransCAD would be 2262/15405 = 0.15 … a ratio that would not have any effect on travel time in the BPR equation.  

Now, you have to realize that 15,405 is a pseudo-daily or planning capacity, which is roughly 10x the true hourly capacity of the link.  This is done because we know volumes will not be at a consistent level 24 hours per day – there will be peaking.  How much peaking?  Well, we might make the assumption that 10% of the daily volume occurs during the peak hour.  So, then, the true hourly capacity might be something like 15,405/10 = 1,541.  If we were to use a capacity of 1541, the v/c ratio would be 2262/1541 = 1.5, which would have a significant effect on travel time.  Note that we are assuming here that the 2262 flow occurs over a one hour time period.  In reality, this would have to be checked against the total time to evacuate the city … if the time is longer, there would be more capacity – if less, less capacity and so forth.

Now, it would probably be most correct to change all the capacities in the network to true capacities for the duration of the evacuation event.  However, as that would be impractical, we can try a “trick.”  The trick is to simply multiply all the evacuation volumes by 10.  This will have the same effect on v/c as reducing the capacity by a factor of 10.  This will have the desired effect of making travel time sensitive to flows in the capacity constrained assignment methodologies.  You will just have to remember to divide all your flows by 10 once you get your results.
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