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UrbanSim Basics

UrbanSim Basics

@ Open source urban simulation system (OPUS)
@ Support for planning and analysis of urban development

@ Interactions between land use, transportation, the economy, the
environment, etc

@ Python based modularized architecture to facilitate the insertion of
plug-ings

@ Microsimulation, agent-based, approach
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Context

Context

@ SustainCity: Brussels case study
@ Current dataset not yet available

@ Proceed to a preliminary study and identify potential problems
arising with the software

@ Incomplete (and old) dataset for Brussels
@ Use the latest Developper version

@ Start from the san_ant oni 0_zone project and adapt it to the
Brussels dataset
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Software Architecture

Software Architecture

@ Layer construction:

@ ur bansi m(general layer)
@ ur bansi m zone (zone layer)
@ brussel s_zone (project layer)

@ Strict predominance between layers: child, parent files

@ Python code and . xml above layer:
@ ur bansi m xm : model general specifications, database
connections,...
@ ur bansi m zone. xm : model parameters
@ brussel s_zone. xm : model specific configuration (variable set)
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Data

UrbanSim Data Cache Format

=& e
General

Tools

Narme.

Wl B @ &
Data | Models | Scerarios | Results
Opus Data

base_year_data

= () 2005

®
®

() annual_employment_control_totals
(5 annual_household_control_totals
3 annual_household_relocation_rates
(5 annual_job_relacation_rates
(5 bulding_scft_per_jah
) bulding_types
) buldings
) cities
J) counties
() development_constraints
) development_svent_histary
- employment_zdhor_sector_group_definitions
employment_adhor_sector_groups
) employment_sectars
() home_based_emplaymert_location_cheice_model_cosfficents
) home_based_emplayment_location_choice_model_specfication
() home_based_status
(5 household Iocation_choice_model_coefficients
) household_location_choice_model_specfication
=) households
() households_for_estmation

) jobs_For_estimation

1) non_home_based_employment _lacation_choice_mods|_coefficients
£ nen_home_based_employment _location_choice_model_specification

() ron_residential_development _lacation_choice_model_coefficients
) non_residentiel_development_location_choice_model_specification
) race_names
) real_estate_price_model_coefficients

4 real estate nrice madel snecification
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Jobs

Year: 2005 Runname: base_year_data

home_based_status 0.0

=
2 job_id 67670026
sector_id 3s
orid_id 1891753
bulding_id 76624.3
zone_id 243653.34
Size: 1353417 records
identiiers:
_hidden_id_ in range 1-1353417
Table View
home_based_stetus  job_id
0
0
0
0
o
o
o
5" 0
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0.01 73 3 A
39060631 1.04178+09 1353426406
171 473573406 6
480927 1276588409 2948 313667
29425.96  6.25410e+08 26375 11818
184745535 -0.47903=+08 110050 2.14743+09
v
sector_id orid_id building_id zoneid |#
1 5 302670 36400 110050
2 1 305257 36414 110050
3 6 296215 36376 110050
4 5 301382 36392 110050
s 1 302660 36399 110050
L] 1 302031 36398 110050
7 g 296861 36378 110050
s 4 304615 36410 110050
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Tools to Manage Data

HEHOS W E & X
General | Data | Models | Scenarios | Results

Teels | Opus Data

Hame. value

zet. tooks
® import_raw_pums_data to_db
delete_empty_households fro.
create_households_input_table
creake_persons_input_table
import_sf3_raw_dats_to_db
import_pums _id_to_bg_id_ta_db
create_households_marginals_t...
create_persons_marginals_table:
" creats_tables
prepars_data
= opus_data_import_sxport_tools
sal_data_to_opus_tool
* esri_data_ta_opus_tool
opus_data_to_sal_tecl
opus_data_ta_ssri_tool
opus_data_to_csy_todl
= [+ data_conversion_tooks
raw_sgl_query_tool
csv_to_sql_tool
shapefile_to_postgis
= (2 spatial_database_rools
7 postais_pelygon_to_centroids
& 7 postgis_create_spatial_index
= esri_data_tocls
esri_buffer_tool
&sri_Feature_to_point_tool
= (=4 data_imputation_tools
 missing_value_replacement _tacl
my_run_from_configuration
outlier_detection_tacl
% o yun.from_enrfinuration

SR EEEe e

R
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Database Connection (

HEO W.uWE &

Gereral | Data | Models

Scenarios | Results

Data

Importation, Exportation)

Tools | Gpus Data

5 8 tool lbrary
4 syrthesizer_tools
# import_ran_pums_data_to_db

& delete_empty_hauseholds_fro
% create_houscholds_input_table
%/ create_persons_input_table

& import_sf3_raw_data_to_db

% inport_pums_id_to_bg_id_to_db
& creats_hausshelds margnals_t
% create_persons_marginals_table

opUs_data_import_sxport_tools
" sql_data_to_ppus_taol
P esri_data_to_cpus._toal
" opus_data_to_sql_taol
P opus_data_to_esti_tocl
& opus_data_to_csv_tool
data_conversion_tools
" ram_sql_query_tool
& csv_to_sal tedl

% shapefie_to_postais
(24 spaticl_database_tooks
& postais_polygon_to_centroids

# postgis_create_spatial_index
esri_data_tooks

7 esri_buffer_tool

" esri Feature_to_paint_tool
& (= data_imputation_tools
* missing_valus_replacement_tool

& my_run_from_configuration

* outiier_detection_taol
*od_rin_from_confiouration

Halug

Database Server Connections

Database Sattings

Name
o xml_version
& sarvices_database_server
® protacol
@ host_name
® user_name
passwiord
® scenario_database_server
® protocol

® host_name
® user_name

assword
estimation_database_server
® protocol
© hast_name
® user_name

password
indicators_database_server
® protocol
® host_name
® user_name

password
myscl_test_database_server
# protocol
© host_name
® user_name

password
postares_test_databass_server
® protocol
® host_name

Yalue
4.2.0

sqite
locahast
ubansim

mysdl
locahost

urbansim

mysdl
locahast
ubansim

mysdl
locahost
urbansim

mysal
locahast
urbansim
Jr—

postgres
locahast

A
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Models

Models Definition

HEO WX

Gererdl || Dat | Models | Scenarios | Re;

Name

oae

® Models

fertilty_moce!
morkaity_model
vefinement_model
stheduled_development_events_model
scheduled_employment_events_ modll
employment_relacation_mode!
household_relacation_model
distribute_unplaced_jobs model
household_transiton_model
employment location_cheice_madel
household Jacation_choice_modl
®  Estimation Configuration
0 structure
0 specification

0 submodel
vesidential_development_praject location_chaice_mad)
non_resicential_development_project_location_chaice
development_project_transition_model
qovernmertal_employment_acation_choice_madel
employment_transition_model
veal_estate_price_model
add_projects_to_buidings

i & Estimation Configuration

Submodel Editor

Submods! Inforation

Name [submodel | 1
Description [submodelt
Varisbles | Nests and Equations |
varisble defiition
4 favg_hh_income b
0 In_income_saft_per unit  fn(houszheld,neori=*budng sqft_per_uni)
1| persons_sqft_per_unit household persans*buiding.saft_per_unit

Add/Remove variables [ show advanced variable parameters

Save and Close
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Variable Library

Models

HO W E &
Gereral | Data | Models | show varisbles from dataset: |FIEEE
Mame. Dataset Use  Type Definition
o Modkls | In_inw_far buiding HH B infbuidng.land_areafbuilding.non residzntisl_soft)
fertilty_mod! 0t In_pop_zone buiding MM Exp Infbuidi
mortaity_model =
Beeraedi 0| In_nen_residertial_scft buiding M Exp  Intbuiding.non_residentiol_sqft)
scheduled_developrent_evdl | (4| unt_price buidng M P buldngaverage_valus_per_unit
scheduled_employment_evel | | is_cffice building M Exp  buiding building_type_i
employment_relocation_mos
Poveeheld relocation mockl] | (| E_merehouss buiding MM Exp  buiding buiding_type_i
distribute_unplaced_jobs_md | (% is_schacl buiding M Exp  buldng buiding_typs.i
housshold transtion model | [y 7 rerag buidng 1M | Ep  buldngbuiding_type i
employmert.location_choice
bousshold Iocation_cheice_| | (¢ is_gavernment buiding M Exp  budng buiding_fypei
@ © Estmation Configuratiord | (¢ | In_land_per_unit buiding M Exp  Intbuiding land areafbuiiding residential urits)
& 5 stuch
S 4] In_svg_hh_income buiddng M Exp In(buid m
spectication
stbmoddl (¢ land_per_unit buiding 1M Exp  buidingland_areajbuidingresidential_units
vesidential_development_prdl | | In_jobs_within_30_min buiding M B Infbuid ] loyment_within_30_tinutes_travel_tims_hbw_sm_hive_sone)
non_residzntial developmer |
Sovelomont project traf] | 0 n_rumber_iobs_retl buiding M Exp  Intbuiding.cisaggregeteturbansim.zons, number_of jobs_of sector_5})
qovernmental_emplaymient_| | (¢ In_jobs_within_15_min buiding Mo B Injoud | loyment_within_15_minutes._tavz|_tme_hbw_am_drive_alone))
employment transtionmod) | | 1) pop density_zane buiding M Exp Inbuid land_area)))
real_estate_price_madel
add_projects_to_buidngs | | ¢/ cbd_tine_sa buiding M B buidig.dissogregete(zone travel_tine_to_chjz
& @ Estimation Configuration 0] In_cbd_tive buidng M Exp Inlbuiing dssgnregste(zone,trave_tine to_chd)}
| In_avg_bh_income_zonal buiding " Exp  In{buid function=mean)))
0t In_avg_val_per_unic buiding M P Infbuiding average_value_per_unit)
| In_residertiol_urits buiding MM Exp  Intbuiding.residential_unis)
04 is_singleFamiy buiding WM B buldngbulding typs d
¢ In_job_densicy_zane buiding M Exp Inbuid ber_of land_area)))
(1| ava_value_per_unit buiding M P buidig.aversge valus_per_unit
< create varizble | | [validte Selected dpply | | Aprly and Close
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Models

Variable (and/or Indicator) Creation

| Gereral | Show variables from dataset: zone: v
Name x Dataset Use  Type Definition L
Name: =
= @ 1d || zone_mF_unit_price zone M Bxp build buidi _value_per_unit,0), Function=mean)
5 e
=] | zone_sf_unit_price. zone B = Dialop
(| zone_n_nf _urits zone
@ . Wame:
@ e |0X zone_avgcars zone
T
= & St | (| zone_In_avg_income zone oot o J
A "
o} o) zneinenp_s0_min zone fl | Oty
e |0 zonen_dev_ace 2o 1] | zene. aggregacs (household. parsons)
el |0 zone dn_totares 2one
.
of |04/ zonein_pop zone
o | ¢] zone kot cars zone
1 | ¢ zone tot income zone
.
of |0 zone_tot_pop zone
9 (¥ zone_retail_emp_45_min zone.
.
A (¥ | zone_retail_emp_15_min zone.
®| | (¢ zone_In_retail_emp_30_min zone
e |0 zone_n_sf_units zone
.
of | (¢ zone_in_average_value_per_re... zane
- This varizble is an expression that wil be used as 2 Model ¥ariable
o | (¢! zone_retal_emp_30_min zone
1 | (¢ zone_n_Rd_density zone R
.
(¢ zone_rd_density 20me O s a5 & Model Varizhle
(¢ | zone_schl_district zone (&) Use as an Indicator Yariable type: expression v
(¢ zne_In_average_value_per_saft zone © e as a5 both Model Varisble and Indicator
(¥ zone_services_emp_25_min zone.
Check against data
o Create Varicble ‘ valdste Selected | |4 7 — " I
]l
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Models

Model Parameters

HEO W E &

General Data'\ Models | Scemarios | Results

Value

fertilty_modsl
mortality_modsl

refinement_model
scheduied_development_events_m
scheduied_employment_svents_mo
employment_relocation_model
household_relacation_model
distribute_unplaced_jabs_model
hausehold_transtion_model
employment_lacation_choice_madel

Estimation Configuration

0 structure
® @ nn
@ e it
® import
@ ® estmate
@ prepare_for_run
= @ prepare_for_estimate
® output (specification, index)
® portion_to_unplace 0,333333333333
o specification_table household_location_cheice_model_specification
© agent set household
- ® index_to_unplace None
© specfication storage  base_cache_storage
- o filer
® join_datasets
- ® agents_for_estimation... households_for_estimation
@ agents_for_sstimation... base_cache_storage —
o data_objerts datasets
® name prepare_for_estimate

@ 90 specfication
residertial_development_project o
non_residential_development_praje..

lopment_profect transtion m. |

SRR
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Model Estimation
Model Estimation

HE S W E &R

| General | Data \ Models ‘VScer‘var\os | Results |

Name Value
= o Modeks
5 ) Fertity model
5 mortalky_model
5" refinement_model
5" scheduled_development_events_model
") scheduled_employmert:_events_model
5 emplayment_relocation medel
5 houschold_relocation_mode!
£ " ditribute_unplaced_jobs_model
5" housshold_transtion_model
" employment_location_chice_madl

Jocation_chaice_mods

"N Fesidertial HEvEIRpent i oject location_choice_model
& " development_project_transition_madel

" governmental_smployment_ocation_choice_model

5" employment_transtion_model

) real_sstate_price_modsl
§ ) add_projects_to_buldings
@ ® Estimation Configuration
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Model Estimation

Model Estimation: Errors...

2.7 sec
chd_tine = huilding.disaggregateczone. travel tine_to_chd>....0.3

stinating Real Estate Price Model (from urbansim.models.real estate

[ yrice_ngdel): complote

-4 sec
ulate ysar 2005: completed.

Closing log file: C:\op: \san_antonio
| log.txt
Starting sinulation for year 2685: completed

start sinulation run: conpleted.

Closing log file: C:vopusidatavsan_antonio_zone base_year_datarun_model_systen.
o
[ERROR: Tracehack (most recent call last):
File “C:\opus\crclopus_guivnodels_managersrun\run_estination.py”, line 124, in
run
self .er.estinated)
File “C:\opusicrciurbangim\estination\estinator.py”, line in estimate
L enodEL S yicam ranCoOLE cont 1o, Weite ARtasets to cache at end ok sear-Fa

1se)
File "C:\opus\sre\opus_coresnodel_coordinators\nodel_system.py”, line 128, in

n
urite_datasets_to_cache_at_end_of _year-urite_datasets_to_cache_at_end_of_yeal

\opus\sro\opus_core\nodel_coordinatorssnodel_system.py”, Line 289,
" vardict loutputvar] = self.do_process (Locals ()

opusisrciopus_coreSmodel_coordinators\nodel_system.py”, line 378,

in_ (module>
opussreropus_corenodel. line 51, in logged_estimate_method
= estimate_method(xreq_akgs, *opt_args)

apusnoraaarbans innodo 15uroal_oobate price_nodel.py", line 78, in

ate
estinate_conf iy _config, 1 1
ile Bt ez oregteis om madelrpgrs Tine 336, in estinate
dacaset. tonpute uariahiess [outcons actribuze], datasetJnnl =se1f .dataset_poo|
L1 resources=compute_resources)
File "Ci\opus\src\opus_coreNdatasets\abstract_dataset.py”, line 625, in comput
le_variables
versions, walued = self.compyte variables return versions snd final valuen
ame s, "dataset pool, resources, quiet)
File Opus\s PCNOpUS. Copeldatasstsiabstract_dataset. py”. line 644. in comput|
le_variables_return_versions_and final valuc
Create and_check qualified _variable_nanc (nane>
1804, in creat|

qualif ied nane = self.
ile opus\srcropus_coreNdatasets\ahstract_dataset.py".
fe_and_check_qualified variable_nanme
_self ._check_dataset_nane(unane .get_dataset_nane()>
\opusisreopus _coreNdatasets\abstract_dataset.py”, line 1823, in
K datasetJ\ane
e UalueError, ’different dataset names for variable and dataset’
: different dataset names for variable and dataset

_chec

aluckero

[Error returned from Estimation
[Eetimation Finiched with sucess = False

Olivier Gallay (EPFL, TRANSP-OR)
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File "C:\opus\src\opus_ :nre\variahles\variahle py”, line 69, in logyed_nmethod
res lts = compute_method(xreq_args, *»opt_a
e 0pus\SECNOpUS_( cure\varlahles\varmhle py . line 142, in compute_with.
dependencles
self._solve_dependencies(dataset_pool)
T\opUsSsPC\opus_core\variableshvariable.py”, line 286, in _solve_depend|

(neu_versions, value) = ds.conpute_variables_peturn_versions_and_final_value|
([(depvar_nane, version)], dataset_poold
Cr\opushsrchopus_coreNdatasets\abstract_dataset.py”, line 652, in comput]
le_variahles return_versions_and final value
resources-resources, quiet=quiet, version=version))
File "Cropus\src\opus_coredatasetsiabstract_dataset.py”, line 1971, in _comp)
ute_if_needed
veturn self. compute_one_variable(variable name, dataset_pool, resources=res|
quist=quiet)
\opushsrcopus_coreNdatasets\abstract_dataset.py”, line 1915, in _comp
ute_one_variahle
data-variahle.compute_with dependencies(dataset_pool, compute_resources),
: ine 69, in logged_method

opusNaroNoT._oreoar iables\vardable pg"’ Line 142, in compute_vith
dependenc ies

olve_dependencies(dataset_pool)

opusisrchopus_corewariables wariable.py”, line 206, in _solve_depend]

(neu_versions, value) = ds.conpute_variables_return_vers ons_and_final_value|
([(depvar_name, version)], dataset_pool)
File "Chopusisrc\opus_core\datasetsiabstract_dataset.py”, line 652, in comput
le_variahles_veturn_versions_and_final_value
fet=quiet, version=version))
opus\erchopus_core\datasets\ahstract_dataset.p

ute_if_needed
return self conpute_one_variable(variable name. dataset_pool, resources=res|
t)

. line 1971, in _comp|

opus\srchopus_core\datasets\abstract_dataset. py”, line 1983, in _comp

_index_nane e >
\opus\srchopus_core\variables\variable factory.py”, line 81, in get_val

% (dataset_nane, short_nang))
LookupError: Inconplete variable specification For *building.residential_units’
(nissing packege name).

Ervor returned from Estimation
Estination Finished with sucess = False

23/09/2010
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Model Estimation

Model Estimation (Continued)

HEHO W .. E & X
Gereral | Data | Models | Scenarics | Results household_ibeation_chioice_tode! estimation
Hame Valuo Start Estimation ] 100%
s 8 ot Estimation fiished successully
@ 7 fertlity_mods!
® 7 mortality modl Estimation result log
® 1 refinement_model
i ot OGS VG 1B W I~ EOT TS St 470 5B =
. scheduled_smployment_events_mo piliece
S i e avg_hh_income = building, agaregatethousehold.income, function=mean)....1.7 sec
el deiisli Infhousshald. income *bu iding.eqft_per_uni. 76 s
B0 dstrbie. unplaced.fobs_modl housshold. persons*building.sgft_per_unit 17 sec
G- hosebeld tanstion okl Choice sat 261 30
) employment_location_choice_model submodel: 1
= 3 Convergence achieved
& ® Estmation Configuration Akalke's Information Criterion (AIC): 659983.476553
& S0 structure Bayesian Information Criterion (BIC): 66001279445
= B0 spechication Number of Iterations: 20
submodkl
# residential_development_project_lo. Log-likelihood is -329988. 738276
® . non_resdential_development_proje.. WUl Log-kelinood ;. -44no62.24652
G- @ development oeoiect ranson.m Likelhood ratio index:  0.251636002347
- O covesiyien| o ppyen: oo Adj. likelihond ratio index: 0.251689289352
x ZTIZT:SJ’:EZS‘;?;;"""dE‘ Mumber of observations: 129653
3 % - Suggested [tvalue| > 3.43112698039
® 7 addprojects_to_buldings
M s Convergence statistic s 0,000990795543969
Coeff names  estimate  std err tvalues
avg_hh_income 0.000957247 7.015270-05 136,452
In_income_sgft_per_unit  0.0474364  0.00982334 462895
persons_sqft_per_unit -3.004686-05 3.598626-05 -0,834952
Elapsed time: 124.327111287 seconds
Estimating Household Location Choice Model (fom
urbansim. models. househald_location_choice_madel): completed...2 min, 44.5 sec
Simulate year 2005; completed, .2 Hin, 57.8 set
>
Olivier Gallay (EPFL, TRANSP-OR) Starting With UrbanSim 23/09/2010 14/35



Model Estimation

Model Coefficients

HHO W E & X

General | Data | Models | Scenarios | Results household_location_choice_model_coefficients

Tools | Opus Data “iear: 2005 Run name: base_year_data

B name  mean sd  sum min max
Name Size
B G bese.rea daa sub_modelid 10 00 3 1 1
S i 208 t_statistic 4682 77.68 140446 083052 136452
- (55 annusl_smployment_cortrol_tatsks
& [ annual_household_contral_totals estimate 002 0.03 0.0483636 -3.00468-05 0.0474364

il L standard_error 0.0 001 000986634 7.01527e-06  0.00982334

buiding_saft_per_job
& 15) buiding_types

) buildings
ciies Size: 3 records
cedniee ideritifiers:
devslopment_constraints _hidden_jd_ inrangs 1-3
& () development_event_histary
employment_adhoc_sector_group_definitions
%2 employment_adhoc_sector_groups

- ) emplayment_sectors Table iew

- ) home_based_employment_location_choice_model_coefficients

&) home_based_employment_lacation_choice_model_specication sub_model id t_statistic estimate: coefficent_name standard_error
1 136.452 0.000957247 avg_hh_income: 7.01527e-06
1 4.62805 0.0474364 | In_income_sqft_per_urit 0.00982334
1 -0.834952 -3.00468e-05 persons_saft_per_unit 3.53862e-05

) () non_home_based_employment_Jocation_choice_model_coefficierts
non_heme_based_smployment_Jocation_cheics_model_specification
&) () non_residential_development_lacation_choice_model_cosfficients
nion_residential_development_location_cheice_model_specification
race_names

real_estake_price_model_sosfficients

& ) real_estate_price_model_specification
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Model Estimation

Model Specification

EHO WO e %
Gereral | Data | Models | Scenarios | Results

Tools | Cpus Data

Hame
= () base_year_data
B ) 208
% () annual_employment_control_totals
) annual_household _control totals
() annual_housshold_relocation _rates
2 annual_joh_relacation_rates
() buiding_scft_per_job
) bulding_types
) buidings
) cies
() counties
) development_constraints
() development_event_istory
2 emplayment_adhoc_sector_groun_defintions
() employment_achoc_sector_groups
) emplayment_sectars
() home _based_employmert location_cheice_model_coeffiients
() home _based_employment location_cheice_model_specfication
() home_based_status
() household_location
& b

chaice_model_cosffiients
ch o

) households
) households_for_cstination

0 jobs

) iobs_for_estimation

(53 nan_home_based_emplayment_location_choice_mode|_caefficents
253 nen_home_based_emplayment_location_cheice_model_speciication
(53 nan_residentiel_development_location_cheice_model_coeffcints
) non_residertial_developmert location_theice_madel_specfication
() race_names

) real_estate_price_model_coeficients

5} real_estate_price_modl_specification

Olivier Gallay (EPFL, TRANSP-OR)

Sz

Starting With UrbanSim

household_location_choice_model_specification
“iear: 2005 Run name:; base_year_data
name mean sd sum min max

sib_modelid 10 003 1 1
equation_d 20 006 -2

Size: 3 records
identifiers:
_hidden_id_ in range 1-3

Table View
sub_mocks| d equation_id coefficint_narme variable_name
1 2. persons_sqft_per_unit
1 2| In_income _scft_per_unit
1 2 aug_hh_ncome

23/09/2010

persons_sqft_per_urie
In_income_saft_per_unt

avg_hh_income =

building. aggregate{housshold.income, function=mean)

16/35



Model Estimation

Model Estimation: Facts

@ Special attention has to be paid on xxx_i d (zone_i d,
bui | di ng_i d, househol d_i d, etc.) variables: links between
different tables, aggregations

@ Error messages when missing data:

@ Some tables are mandatory for the zone version of UrbanSim:
WwWw. ur bansi m or g:
@ Some mandatory entries

@ Specific enpl oyment _sect or _gr oups: the submodels of the
enpl oynment _| ocat i on_choi ce model have to be adapted

Olivier Gallay (EPFL, TRANSP-OR) Starting With UrbanSim 23/09/2010 17/35



Model Estimation

Model Estimation: Facts (Continued)

@ To be able to estimate a submodel, your dataset must contain
sufficient data from the considered type

@ No capital letters in your table names and entries

@ The formatting of your data is important, no entries with empty
values

@ Your dataset must contain the coefficients and specifications of
the used models and some UrbanSim constants (here 14
additional tables):

@ annual _househol d_rel ocati on_r at es table for the
househol d_r el ocati on model
@ annual _enpl oynent _rel ocati on_r at es table for the

enpl oyment _rel ocati on model
o ...

Olivier Gallay (EPFL, TRANSP-OR) Starting With UrbanSim 23/09/2010 18/ 35



Model Simulation
Model Simulation

HE QO WH E &x

Genera\.r Data | Models | Scenarios .Reauimr

Name Value

 brusscls_bassine_test
<5 brussels_bassine

© refiement_modsl
& real_sstte_price_model
© develapmerk_project_iransiion_model
@ tesidential_development_project_location_choice_model
© non_residertial_development_project_lacation_cheice_model
@ ad_projects_ta_builings
© household_transtion_model
®  employment_transition_mode|
© household_relocation_model
© household _location_chaice: model
o employment_relacetion_mods!
 © employment_location_choice_model
© distrbute_unplaced_jobs_model
o scheduled_develoment_svents_model
© scheduled_emplayment_events_model
madel_system urbansim.model_coordinators.model_system
base_year 2005
years_to_run
& firstyear 2006
o lastyear 2019
cache_drectory san_ankanio_zonebase_year_data
creating_baseyear_cache_configuration

advanced
travel_madsl_configuration

Olivier Gallay (EPFL, TRANSP-OR) Starting With UrbanSim

23/09/2010
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Model Simulation (Continued)

EHE O W E &R

| General | Data | Models | Scenarios | Results |

Name. alue
o

® models_to_y
® madel_system urbansim, model_coordinators.model_system
@ bass_year 2005

= ® years_to_run

o firstysar 2006
© lastyear 2007
® cache_drertory san_antonio_zonejbase_year_data
@ creating_baseysar_cache configuration
= ® advance:
@ © dataset_poel_configuration

© flush_dakaset_to_cache_after_each_mode!
® flush_variables
@ low_memory_run
= o datasets_to_preload
zone
household
building
parcel
person
b
buiding_type
travel_data
target_vacancy
development_event_history
home_based_status
@ e travel_model_configuration

[m]
O
[m]

Olivier Gallay (EPFL, TRANSP-OR) Starting With UrbanSim

23/09/2010
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Model Simulation (Continued)

HEHQ Wl E &R

General | Data | Models | Scenarios | Results

Hame valie I
[ |

add_projects_to_buildings
household_transtion_model
employment_transition_model
household_relacation_modsl

household location_choice_model
employment_relocation_model
employment location_choice_mode!
distribute_unplaced_jobs_model
scheduled_development_events_model
scheduled_emplayment_events_model

0

+/ Duplicate L. o
(1 Rename ject_transtion_modsl ]
Delete pment_project_lacation_cheice_mods! ]
roarsevelopment_project_location_choice_madsl  []

]

0

urbansim.made_coordinators.madel_system

model_system
@ base_year 2008
& @ years_tonn
@ cache_drectary san_antonio_zonefbase_year_data

creating_baseyear_cache_configuration
advanced
travel_model_configuration

Olivier Gallay (EPFL, TRANSP-OR) Starting With UrbanSim 23/09/2010 21/35



Model Simulation (Continued)

[=RE)

General

Hame.

Bl 5 & A

Data | Models | Scenarios

brussels_baseline_test
brussels_baseline

modeis_te_rn
o refinement_modsl

© real_estate_price_model

@ development_project_transtion_mode!

Results

o residential_development_project_location_cheice_model

© non_residential_development_project _location_choice_model

© add_projects_to_buikdings
© household_transiion_model

®  employment_transition_maode|

© hausehold _relocation_model

® hausehold_lacation_cheice_model

@ emplayment_relocation_model

© employment_lacation_chaice_model

® distribute_unplaced_jobs_model

& scheduled_development_svents_model
o scheduled_employment_svents_model
madel_system

base_year

years_to_run

cache_drettory
reating_baseyear_rache_configuration
advanced

travel_mads_configuration

Olivier Gallay (EPFL, TRANSP-OR)

Model Simulation

urbansim,model_coordinators model_system

san_ankonio_zone/base_year_data

Starting With UrbanSim

brussels_baseline

Pause simulation run... | Run Name:
cancel Indicator Batch: | (None)

Simulation Progress | Log

Diagnostics

run_2010.08_21_10_32

Total progress; |

11%

Status! (1/2) 2006

Show progress within current year

“ear progress: |

Status

(3/10) Household Location Choice Mods!

[[] Show pragress within current model

23/09/2010

22%

22/35



Model Simulation

Model Simulation: Errors...

OPUS

se1f.node]_systen. run(salf.config. writs_datasets_to_cache_at_end_of_year:Fal
1se)

File "C:\opus\src\opus_core\nodel_coordinators\nodel_systen.py”

line 128, in
run

write_datasets_to_cache_at_end_of year:zurite_datasets_to_cache_at_end_of yea|
r)
File "C:\opus\src\opus_core\nodel_coordinators\nodel_systen.py”
_run_year
self.vardict [outputvar] = self.do_process(locals())

File "C:\opus\src\opus_core\nodel_coordinators\nodel_systen.py”
do_process
return eval(ev)
File "¢string>”, line 1, in <module>
File "C:\opus\src\opus_core\nodel.py”, Line 51,
results = estimate_method(xreq_args, xxopt_args)
File "C:\opus\sre\urbansimimodelsiagent_location_choice_model_member.py”, line|
47, in estimate
agents_index=agents_index[new_agents_index], xxkuargs

)
File "C:\opus\src\urbansim\nodels\location_choice_nodel.py”
nate

debugleuel:debuglevel)

File "C:\opus\src\opus_core\choice_model.py", line 364

self .create_interaction_datasets(agent_set
inate_config, subnodels:submodels

ile "C:\opushsrciurbansimimodelsilocation_choice_model.py”, line 291,
te_interaction_datasets

zhehunks, chunksize:zehunksize)
\opus\src\opus_core\choice_nodel . py’

line 289, in

line 370, in

in logged_estinate_nethod

, line 198, in esti]

in estinate
, agents_index_for_estimation, est

in creal

line 511, in sample_alternatives|

dataset_pool:self dataset_pool

File "C:\opus\src\opus_core\configurable.py”, line 28
results : run_method(*req_args, xxcpt_args)

File "C:\opus\src\opus_core\samplers\weighted_sampler.py”, line 151, in run
sampling_prob = colunn_stack{[sampling_prob_for_chosen_choices, sampling_pro|

in config_run_nethod

File "C:\Python26\lib\site-packages\nunpy\lib\shape_base .py", line 297
unn_stack
return _nx.concatenate(arrays,1)
MemoryError

in col

Olivier Gallay (EPFL, TRANSP-OR)

Select OPUS
File
| run_yeas
self. uard)ct[nutputuar] = self .do_process{(locals().
\opus\src\opus_core\nedel_coordinators\model _system.py”. line 378, in

\opusNsroNopus_corewnodel coordinatorswnodel system.py”. line 289, in ||

v3
line

in <module>
ane * fen_ Tndex

is not defined
ici into

_antonio_zone /hase_y|

st

hle e Ao s pu s Canar o amage rurunrun_s inulation .py". line 206,
= run_nanager.run_run<config, run_name = run_nane)

I\ ODUS NP RENODUS. COTENSB P05 SRR 56 IUST\PUn RaRage R By”, Line 107, in
systen. run_nultiprocess<run_resource:

5>
\opus\ere\opus_corenode]l_coordinators\nodel systen.py”. line 466, in

5 separate. proces,

*urbansin.mode1 Coordinacors.model systen’, resources, optional_srgs=l’
[file-nane’, dog fils_namel)

\opus\sreopus_core\nodel_coordinatorsinodel_systen. py",
JnrkJewFprncess

ked_processes[-11.uaitd

line 563,

pus Ssrcopus_core\fork_process. py
1 .:heck statusC

ile “C:\opus\sre\opus_core\fork_process. py’

raise StandsrdirearCChild

Line 79, in wait

e 85. in check_statu:
python process exited with FailureanCalling mody
(se1f -nodule ‘nane, solf -python_ond>>
Child pychon process exited wi
urbansin.nodel_coordinators . e 1 yaten

GinPythonzg Ssputhon exe’ - i Sopus seromurbangdnyamods 1 coo
rdinatovs anode 1 systen by’ » log img ~1\\adnini™1 \\locals“1\\tenp\\Enpa)
kg laresources-pickle’ s “~log—File-name’ s - run maltiprocess. Log

Error returned from Model
back (nost rocont call last):
le "Ci\opus\src\opus_guilscenarios manager\runsrun_s inulation.py”, line 34,
"Se1£ ,mode lguielement .node 1. runC)
Pile "C:\opus\sre\opus guilscenarios_manager\run\run_sinulation.py”, line 227,
3o lfsfinishodCallback(sucoseded, run_nane

run_n:
pus\sreNopus
ack

ane )
s_guitscenarios_manager\run\run_s inulation.py". line 27.

“No, pus\sn\npus4ui\nsu1¢s4~.anagn\nsulcSJanagngunccim.s.py
62 gn delete_sinulatiol

got_managor. instance<” results_nanager”) . delete runcrun_nodey
Pile "C:\opusSsrc\opus_guilresults_manageriresults_manager.py'

. Linel

line 75, in del
nlcontraller.delete_run(eln_nods. force=force)
_guilresu.
65 in asTonecn
hode £ ind< Cache. du-er:tnl"y').text
oneTupe” objsct has no attrinute  Find

1lexsxnl c xml_c

Starting With UrbanSim



HE S W 0 & A

General

Narme:

brussels_baseline_test

Data | Models | Scenarios

I @ models_to_run

- o refinement_model

sessass

real_sstate_price_model
development_project_transttion_model

2dd_projects_to_buldings
houszhald_transttion_model
employment_transition_modl
household_relocation_model
housshold lacation_choice _model
employment_relocation_model
eniployment location_choice_model
distrbute_unplaced_jobs_mode!
scheduled_development_events_model
scheduled_emplayment_svents_model
modlel_system

base_year

vears_to_nun

cathe_drectory
creating_baseyear_cache_configuration
advanced

travel_model_corfiguration

Olivier Gallay (EPFL, TRANSP-OR)

Results

residential_development_project_location_choice_model
non_residential_development_project_location_choice_model

Model Simulation

Model Simulation (Continued)

Value

wrbansim mode|_coordinators.mode|_system

2008

san_antanio_zonefbase_year_data

brussels_baseline

|run_2010_09_21_10_32

Start Simulation Run...| Run Mame:

Indicator Batch: |(one) v
| simulation Progress | Lag | Diagnostics
Total progress: | 100%
Status: Simulation ran successfully!

[¥] Show progress within current year

Vear progress 100%

Status: Finished
[ show progress within current macel
23/09/2010 2435
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Model Simulation

Model Simulation: Facts

@ Some models have to be run together (i.e. the
househol d_r el ocat i on model has to be run before the
househol d_| ocati on_choi ce model)

@ Some models cannot be deleted because mandatory

@ In the current version, control totals are used:

@ annual househol d_control totals
@ annual _enpl oynent _control totals

but fertility and mortality models can be used in addition to that.

Olivier Gallay (EPFL, TRANSP-OR) Starting With UrbanSim 23/09/2010 25/35



Simulation Results

Simulation Results: Data

HE O W 0 & A
General | Data | Models | Scenarios | Results jobs
Took | Cpus Daa ‘ear: 2007 RUN name: run_S.run_2010_09.21 10,41
home_based_status 0.0 001 73 o 1 2
Narme Size:
- £ bse_ver_dats buikding_id 766243 2592596  6.25419e+08 36375 111918
B () base_year_data brussels_backup job_id 676709.26 390698.31 1.04178e+09 1 1.35342e+06
- () base_year_data_original .
B e zore_id 243653.34 184748535 -0.470032+08 110050 2.14743e+09
# [ run_1,run 201009 17_11_42 sector_id 35 171 4.73573e+06 1 6

# () run_2.run_2010_09_17_13_04
# [ run_zL.run_2010_09_17_09_53 grid_id 1881753 480327 1276582409 2948 313667
# () tun_3.run_2010_09_17_15_42
) run_4.run_2010_03_21_10_32
=1 run_S.mun_2010_09_21_10 41

Size: 1353417 records

o identifiers:
& £ bulding_types _hidden_id_in range 1-1353417 ™
& () buldings -
4 () development_evert_history Table View
# () home_based_status
& () houssholds home_based_status buidng_id job_id 2one_id sector id arid Jd ]
i e 995 110050 3 307190
& () target_vacancies
& () travel_data 1 36421 755 110050 + 07190
a1 () zones
415 indicators 1 36420 50 110050 6 306547
] run_model_system log 14KB
run_mukiprocess.log 1xe 1 419 75 110050 z 06546
vear_2005 log bt zke .
e Eiia i 1 36415 56 110050 3 308545
78
1. SRR 1 6417 %9 110050 z 305907
& () shapefies
1 36417 974 110050 + 305907
1 36417 7z 110050 4 305807

Olivier Gallay (EPFL, TRANSP-OR) Starting With UrbanSim 23/09/2010 26/35



Simulation Results

Simulation Results: Indicators

BO W .au 5| laX

General | Data | Models

| Scenarios | Results |

| risme value

‘ ® Indicator Batches

= @ Indicator

+ @ New visualzation

® ® zone_indcator_batch
& ® untitled_indicator_batch
®  Simulation Runs.

@ run_2010 09 21 10 32

@ run_2010 09 17_15 42
® run 2010 09 17 13 04
°
°

run_2010_0_17_11_42
base_year_data

Olivier Gallay (EPFL, TRANSP-OR)

Batcl ator visualization

Output options

Format options

Yisualzation name:

Hew visualization

Format: |Tab defimited file (.tab)

Type:

Dataset name:

Available indicators

© Output 5 single table

O Output & tabls for every year

) Output a table for each indicator

Indicakors in current visuslzation

Name

1| zone Insf_unit_.

2 zome_In_mf_unt,

zone_In_emp_10)
20ne_In_tine_cbd
zone_In_res_units
zone_In_emp_15

zone_time _chdl

zone_f_unk_pri..

zone_sF _urit_price
0 zone_avg_cars
1 zone_In_emp_30
2 zone_In_dev_atre
3 zone_tok cars

4 20ne_schl district

Definition
bulding_type_i buiding
bulding_type_i buikding.

In{utbiansim_pareel.20ne.employment_within_10_mintes_travel .
Inizone.travel_time_to_cbd)

In{zone. aggregate(buldng, residential_nits))
Infurbansim_parcel.zane.employment_within_15_minutes_travel_.

zome travel_time_to_chd

In{urbansim_parcel.zone.employment _ywithin,_30_minutes_travel_.
Infzone.dev_acre)
20ne. aggregatelhousehold, cars)

20me. schl_district

Starting With UrbanSim

23/09/2010
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Simulation Results

Simulation Results: Indicators (Continued)

HE O W E e &

General

Name:

Data | Models | Scenarios | Results

Value

= Indicator Batches

4 Add new indicator visuslization

run_2010_09_16_10_48

© un
o St |4 Dupleste run_2010_09_15_09_29

run] 1 Rename base_year_data

'@ Delete

un e
run_2010_09_14_16_46
Yun_a010_09_14_14 54
run_2010_09_14_12_27
run_2010_09_14_12 0L
run_2010_09_14_11_58
run_2010_09_14_11_46
run_2010_08_14_11_42
run_2010_09_14_11_40
Yun_a010_09_14_11_34
run_2010_09_14_11_27
run_2010_09_0 13 49
run_2010_09_0&_13_04
run_2010_09_06_09_00
run_2010_08_30_15_55
run_2010_08_30_16_45
run_2010_08_30_15_24
base_year_data

Olivier Gallay (EPFL, TRANSP-OR) Starting With UrbanSim

23/09/2010

28/35



Simulation Results

Simulation Results: Indicators (Continued)

HES W E &A
General | Data | Models | Scenarios | Results [ zone_table-1 2005 z0ne_zone_tot_persans
Mame Yalue 2one_id zone_tot_persons_200%5 e
= @ Indicator Batches L0050 14967.0
Mew visualization 110370 132140
® ® zone_indcator_batch 1
# @ untiled_indicator_batch Lzoos0 120250
= @ simulation Runs
® run_2010_09_16_10_48 120090 | 14560.0
® run_2010 09 15 09 29
® run_2010_03_14_16_56 Tenes0! ||70asz0
® run_2010 09_14_16_46 120290 14047.0
® run_2010_09_14_14_54 .
® run_2010_09_14 12 27 120300 142550
® run_2010 09 14 12 01
® run_2010_09_14_t1_58 120340 |6558.0
® run_2010 09_14_11 46
® run_z010 08 _14_11 42 100 170220
@ run_2010_09_14_11 40
® run_2010 09 14_11 34 120400 20699.0
® run_2010_09_14_t1_27
® run_2010 09 08_13_49 210010 #9699.0
® run_z010 03 08_13 04
@ run_2010_09_06_09_00 210020 29270.0
® run_2010 08 _30_18 5%
® run_2010_05_30_16_45 210030 |18187.0
® run_2010 08 30_16 24
® base_year_dats 210041 40866.0
zi004z | 16397.0
210043 57617.0
210044 21977.0
210045 103420
10050 |45780.0
v

Olivier Gallay (EPFL, TRANSP-OR) Starting With UrbanSim 23/09/2010 29/35



Simulatio

Simulation Results

[Z] zone_table-1_2005_zone__zone_tot_persons

zone_id

110050
110370
120050
120090
120250
120290
120300
120340
120350
120400
210010
210020
210030
210041
210042
210043
210044
210045

210050

Olivier Gallay (EPFL, TRANSP-OR)

zane_tak_persons_2005

14967.0
13214.0
12025.0
145600
70567.0
14047.0
14255.0
6559.0

17022.0
20693.0
53699.0
29270.0
18187.0
406660
16397.0
S7617.0
21977.0
10342.0

45760.0

[&] zone_table-1_2006_zone__zone_tot_persons

n Results

zone_id zane_tok_persons_2006

110050 14286.0
110370 13208.0
120080 |13286.0
120080 | 14788.0
120280 (702110
120280 | 14910.0
120300 | 15034.0
120340 6807.0

120350 18071.0
120400 | 20356.0
210010 85418.0
210020 | 288660
210030 173320
210041 377580
210042 153290
210043 | S4006.0
210044 21328.0
210045 10045.00
210050 | 42830.0

Starting With UrbanSim

[E] zone_tsble-1_2007_zone__zone_tot_persons

2one_id
110050
110370
120050
120090
120250
120290
120300
120340
120350
120400
210010
210020
210030
210041
210042
210043
210044
210045

210050

20e_tok_persons_2007

14316.0

13570.0

13504.0

14947.0

F0846.0

15150.0

15337.0

€944.0

18215.0

20536.0

85613.0

23693.0

17325.0

377720

15344.0

54217.0

21524.0

10101.0

42825.0

23/09/2010
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Simulation Results (Continued)

[E] zore_table-1_2005_zome__zone_tot_cars

zone_id

110050
110370
120050
120090
120250
120290
120300
120340
120350
120400
210010
210020
210030
210041
210042
210043
210044
210045

210050

Olivier Gallay (EPFL, TRANSP-OR)

zone_kok_cars_2005

4076,0

36950

3407.0

3950.0

207580

3852.0

3891.0

1880.0

4841.0

S637.0

25212.0

8932.0

5269.0

12281.0

5275.0

16941.0

6200.0

FEda.0

14335.0

Simulation Results

[E] zone_table-1_2006_zone__zone_tot_cars

zone_id

110050
110370
120050
120090
120250
120290
120300
120340
120350
120400
210010
210020
210030
210041
210042
210043
210044
210045

210050

Starting With UrbanSim

zone_tot_cars_2006

3960,0

37370

3695.0

4038.0

20809.0

4021.0

4054.0

1938.0

5103.0

5584.0

245900

88770

s132.0

11792.0

S076.0

16331.0

6115.0

3607.0

13846,0

[ zone_table-1_2007_zone__zone_tot_cars

zone_id

110050

110370

120050

120090

120250

120290

120300

120340

120350

120400

210010

210020

210030

210041

210042

210043

210044

210045

210050

zone_tot_cars_2007

39770

38140

3765.0

4070,0

20935.0

4140,0

41220

1977.0

5138.0

se52.0

24631.0

8896.0

s12z.0

11793.0

s081.0

16365.0

6173.0

3594.0

13856,0

23/09/2010
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What Works

Models that Work

@ househol d_transi ti on model

@ enpl oynent _transiti on model

@ househol d_rel ocati on model

@ househol d_| ocati on_choi ce model

@ enpl oynent _rel ocati on model

@ enpl oynent | ocati on_choi ce model

@ di stribute_unpl aced_j obs model

@ schedul ed_devel oprent _event s model

@ schedul ed_enpl oynent _event s model

Olivier Gallay (EPFL, TRANSP-OR) Starting With UrbanSim 23/09/2010 32/35



What Still Does Not Work

What Still Does Not Work

Development Project Location Choice Model:

@ Dependent on your specific bui | di ng_t ypes

@ Lack of data...

@ Dataset used for estimation: devel opnent _event _hi story
@ Must have sufficient data for each submodel to be estimated

@ residential _units_capacity >residential _units

Olivier Gallay (EPFL, TRANSP-OR) Starting With UrbanSim 23/09/2010 33/35



What Still Does Not Work

What Still Does Not Work (Continued)

Real Estate Price Model:

o

o

]

Different bui | di ng_t ypes dataset
Specific submodel for each bui | di ng_t ype

Tried to simplify or remove some submodels to cope to the
Brussels case and to the specific bui | di ng_t ypes

However, some specificities of the San Antonio project remain...

Dataset concerned here for estimation: bui | di ngs and
bui I di ng_t ypes

Outcome of the model:

bui | di ng. average_val ue_per _unit

The same kind of problem must have appeared in the other case
studies (Zurich, Paris)
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What Still Does Not Work

What Remains to Do with the New Data

What Remains to Do with the New Data:

@ Results visualization

@ Integration of Matsim add-on: more precise transportation
simulation aspects
@ Python <« Java
@ Communication
o Data transfer
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