
MASTER'S  FINAL  PROJECT

ValenciaDevelopment  of  the  Dgis  tool,  for  the  evaluation  of  
the  accessibility  of  collective  public  transport.

Practical  application  to  Santiago  de  Cali  (Colombia)

engineering  school  of

To  obtain  the

Town  planning

David  Alejandro

Polytechnic  University  of

Master  in  Transport,  Territory  and

Presented  by:  Ramirez  Cajigas,

Roads,  Canals  and  Ports

Course:  2021/2022

Date:  December  2021

Co-tutor:  Ignacio  Villalba  Sanchis
Tutor:  Maria  Rosa  Arroyo  Lopez

Machine Translated by Google



General  index

2.  Context  and  
justification

Program

6.  Design  and  
development  of  software  

to  measure  

topological  and  spatial  accessibility

6.1  Structure  of  the

4.  Methodology

8.  Bibliography

6.  2  Practical  
application  to  

Cali  (Colombia)

3.  Objectives1.  Introduction

5.  State  of  the  art

6.3  Thirty-four  cities  
analyzed  using  Dgis.

7.  Conclusion  
and  future  lines  

of  research

Machine Translated by Google



6.  Design  
and  

development  of  
software  to  measure  

topological  and  spatial  
accessibility

6.3  Thirty-four  cities  
analyzed  using  Dgis.

8.Bibliography

6.2  Practical  
application  to  
Cali  (Colombia)

2.  Context  and  
justification

4.  Methodology

Program

1.  Introduction

6.1  Structure  of  the

5.  State  of  the  art

7.  Conclusion  
and  future  lines  of  

research

3.  Objectives

Contributing  to  social  sustainability,

efficient  and  friendly.

The  challenge  for  governments  lies  in

For  people  to  move  around  in  cities  
there  are  basically  two  means  of  transport,  

private  and  public.

how  to  achieve  mobility  in  the  form

The  mobilization  of  the  people

Problem  to  attend?

1.  Introduction

Situational  analysis

How  to  develop  software  that  facilitates  planning  urban  mobility  based  on  the  
measurement  of  the  level  of  accessibility  of  the  different  areas  of  any  city  in  the  world  for  

those  who  need  to  get  around  them  using  public  and  pedestrian  transport.

environment  and  economy  of  the  city.
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generates  social  dynamics  and

People  are  forced  to
transported  for  various  reasons.

economic.
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3  Objectives
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Establish  the  guiding  parameters  that  the  
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Once  a  designed  and  structured  program  capable  of  working  was  
achieved,  the  required  validation  was  carried  out,  taking  the  city  of  Santiago  
de  Cali,  located  in  the  department  of  Valle  del  Cauca,  in  Colombia,  as  the  
setting.

cities  for  the  people

Matlab  was  used  to  program  the  software.

The  concept  of  city  was  studied,  and  within  this,  the  historical  city,  
recognizing  that  current  cities  are  the  result  of  historical  processes  that  have  
led  to  having  urban  centers,  aimed  at  getting  people  to  live  in  them  in  an  
increasingly  better  way.  individual  and  collective  terms.
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Figure  10  walking  radii  in  different  possible  situations  (Davies,  2000)
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Area  with  current  Dgis  routes  43.13%  occupancy.

Percentage  difference  that  exists  between  the  current  route  and  the  theoretical  ideal  straight  line  in  percentages.

In  this  matrix  we  have  the  theoretical  travel  time  that  a  vehicle  would  take  to  go  from  one  node  to  another  following  the  actual  

route  of  the  route.

Increase  in  spatial  accessibility  in  the  area  from  43.13%  to  72.54%.  
which  represents  an  increase  of  29.41%.

Stop

stop  1

57.78  58.11

49.22  68.09

Stop

straight
6

Stop

Stop  6  37.98  65.41  66.41  65.67

Stop  5  42.84  72.64  84.32  85.02

stop

4

stop  3

3

Stop

Stop  4  40.96  68.21  87.12  0.00

85.79  0.00

%  Come  in

to  2

0.00  10.27  8.00  10.26  85.83  0.00  

5.71  9.73  65.55  85.15  0.00  9.30

0.00  5.46

1

stop  2

2.10  4.00

stop  5

54.70  46.97

route  and

4

7.74  11.27  

3.86  7.40  0.00  3.53  

24.87  0.00  

21.10  24.63  17.39  

20.92

time  en  
route

3

Stop  5  13.36  17.23

Stop  6  9.65  13.52

to  2to  1

Stop  4  17.13  21.00

24.69  0.00

stop  5

Stop  3  20.66  24.54

0.00  3.71

Stop

Stop  2  24.53  0.00

7.30  11.01

3.77  7.48

Stop  1  0.00  3.87

Stop

Minute

11.17  11.17

Stopstop

6

15.04  18.75

stop

Zone  with  the  route  evaluated  72.54%.

6.2.6  A  possible  public  transportation  route  in  the  Pance  Northwest  Subarea

6.  Design  and  development  of  software  to  measure  topological  and  spatial  accessibility

43.13%

72.54%

Index

3.  Objectives

Machine Translated by Google



2.  Context  and  
justification

6.  Design  
and  

development  of  
software  to  measure  

topological  and  spatial  
accessibility

5.  State  of  the  art

1.  Introduction

6.2  Practical  
application  to  
Cali  (Colombia)

4.  Methodology

Program

6.3  Thirty-four  cities  
analyzed  using  Dgis.

6.1  Structure  of  the

8.Bibliography

3.  Objectives

7.  Conclusion  
and  future  lines  of  

research

Index

Obtaining  coordinates  in  the  southeast  area  with  Dgis.

Existing  routes  in  the  area

southeast.

Proposed  linear  route,  southeast  area.

6.  Design  and  development  of  software  to  measure  topological  and  spatial  accessibility

6.2.7  A  possible  public  transportation  route  in  the  southeast  sub-area  of  Pance

Machine Translated by Google



2.  Context  and  
justification

5.  State  of  the  art

6.3  Thirty-four  cities  
analyzed  using  Dgis.

6.  Design  
and  

development  of  
software  to  measure  

topological  and  spatial  
accessibility

4.  Methodology

6.1  Structure  of  the

Program

8.Bibliography

1.  Introduction

Percentage  difference  that  exists  between  the  current  route  and  the  theoretical  ideal  

straight  line  in  percentages

6.2  Practical  
application  to  
Cali  (Colombia)

southeast,  you  have

Southeast  area  with  new  route.

7

stop  2

Stop

stop  4

7,895  0,000  7,471  11,152  14,332  17,695  21,938

stop  6

Stop Stop

3

19,047  11,152  3,681  0,000  3,179  6,543  10,786

5

25,590  17,695  10,224  6,543  3,364  0,000  4,243

1

StopStop

6

stop  1

Stop

15,366  7,471  0,000  3,681  6,860  10,224  14,467stop  3

Minute

stop  5

0.000  7.895  15.366  19.047  22.226  25.590  29.833

22,226  14,332  6,860  3,179  0,000  3,364  7,607

Stop

4

stop  7 29,833  21,938  14,467  10,786  7,607  4,243  0,000

time  en  route

two

route  and

straight

stop  1

StopStop

7

Stop  6  56,925  63,179  31,391  26,235  17,905  0,000  32,098

Stop  7  54,400  57,294  37,179  43,879  36,593  32,098  0,000

Stop

6

Stop  5  48,437  62,797  36,814  26,707  0,000  17,905  36,593

5
Stop

Stop  3  21,108  34,665  0,000  3,302  36,814  31,391  37,179

Stop  4  29,641  40,351  3,302  0,000  26,707  26,235  43,879

Stop

3 4

8,274  0,000  34,665  40,351  62,797  63,179  57,294

StopStop

two

0.000  8.274  21.108  29.641  48.437  56.925  54.400

%  Come  in

1

stop  2 now  an  area

new  bus,

6.  Design  and  development  of  software  to  measure  topological  and  spatial  accessibility

75.81%  instead  of

supplies  the
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Southeast  area  is  missing  without  a  new  route.
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6.2.9  Improving  existing  routes  Route  B  and  Route  C

The  topological  results  thrown  by  
Dgis  are  observed,  it  is  important  to  

highlight  the  travel  time  that  has  been  
significantly  shortened,  the  simulation  

being  run  at  13  kilometers  per  hour  on  
average,  giving  the  longest  time  of  13.67  
minutes,  which  is  equivalent  to  14  minutes.  about.

Note  the  travel  time  that  has  been  
significantly  shortened,  the  simulation  

being  run  at  an  average  of  13  kilometers  
per  hour,  giving  the  longest  time  of  

12.28  minutes,  which  is  equivalent  to  
approximately  13  minutes.

It  is  evident  then  the  superiority  that  exists  in  
linear  routes  (unless  in  this  particular  case),  

with  respect  to  circular  routes,  the  travel  time  
for  any  passenger  has  been  improved,  since  

in  the  original  route  the  maximum  travel  time  for  
a  passenger  was  32.5  minutes,  while  in  the  

worst  case  with  the  new  routes  the  passenger  
will  have  to  travel  a  maximum  of  14  minutes,  

which  represents  a  significant  reduction  in  travel  
time  for  the  user  of  56.92%.

3.  Objectives

6.  Design  and  development  of  software  to  measure  topological  and  spatial  accessibility
Machine Translated by Google



Program

2.  Context  and  
justification

6.2  Practical  
application  to  
Cali  (Colombia)

5.  State  of  the  art

8.Bibliography

6.  Design  
and  

development  of  
software  to  measure  

topological  and  spatial  
accessibility

6.3  Thirty-four  cities  
analyzed  using  Dgis.

6.1  Structure  of  the

4.  Methodology

1.  Introduction

7.  Conclusion  
and  future  lines  of  

research

3.  Objectives

Index

visitors.

who  require

must  have  a  team

to  

move  around  them  using

Excel  as  txt  database  filter

Overpass  should  be  used  because  city  
databases  can  be  up  to  2  gigabytes  in  
size,  which  makes  it  impossible  to  use  
the  OpenStreetMap  base  exporter,  
which  only  supports  up  to  5000  nodes,  

while  Overpass  can  support  between  
0  and  600,000  nodes.

extracted  from  Qgis  and  later  the  
Software  created  in  this  work  as  an  

iterator.

The  database  will  be  used

Qgis  as  API  Data  Extractor,
OpenStretMaps  together  with  the  Overpass  API,different  areas  in  those  cities
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•However,  they  lack  attractors  for  the  daily  life  of  the  citizen,  who  thus  does  not  enjoy  his  city,  since  it  was  
not  made  for  the  people.

•They  have  an  area  reached  by  the  transport  system  very  close  to  100%.

•Santiago  de  Cali-Colombia,  Santiago  de  Chile-Chile  and  Brasilia-Brazil,  present  a  union  between  the  
European  city  and  the  North  American  city,  reaching  a  percentage  of  50%  to  100%  of  total  area.

4.  Methodology

•The  pedestrian  in  the  background,  a  city  has  been  designed  for  cars  and  they  lack  attractiveness  as  it  is  
separated  from  the  central  area,  rectifying  what  the  authors  of  the  theoretical  framework  say.

measure  that  separates  from  the  central  zone,  rectifying  what  the  authors  of  the  theoretical  framework  say.
•The  pedestrian  in  the  background,  a  city  has  been  designed  for  cars  and  they  lack  attractiveness  to

•They  follow  the  same  American  scheme,  although  their  area  reached  was  close  to  24%.

•Peripheral  areas,  these  cities  have  a  percentage  of  area  close  to  only  10%

7.  Conclusion  
and  future  lines  of  

research

6.3  Thirty-four  cities  
analyzed  using  Dgis.
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He  studied  allowed,  to  materialize  a  digital  program  arising  from  the  precept  that  for  humanity  has  always  been  a  problem  to  solve  its  mobility,
from  the  past  times  of  the  nomadic  primitive  man,  until  today,  in  the  times  of  life  in  the  city,  to  which  human  interdependence  forces

3.  Objectives

The  essential  purpose  was  achieved,  structuring  a  software  that  facilitates  planning  urban  mobility  based  on  the  measurement  of  
the  level  of  accessibility  of  the  different  areas  in  each  city  of  the  world  for  those  who  need  to  move  around  them  using  public  and  pedestrian  
transport,  in  order  to  the  urban  planner  establishes  the  public  transport  stops  fulfilling  the  premise  that  they  have  the  key  places  required  
by  the  citizens  within  a  radius  of  400  meters  on  foot.

Index

The  urban  model  that  will  survive  will  be  the  one  that  has  as  its  beginning  and  end  to  make  people's  lives  in  cities  friendlier,  by  aiming  and  
ensuring  that  people  do  not  suffer  from  the  city,  but  rather  enjoy  it,  by  being  organized  so  that  the  public  moves  in  it  in  a  pleasant  way,  
accessing  all  the  places  it  requires,  minimizing  time,  costs  and  effort.  Cities,  as  indicated  by  the  urban  planner  Jan  Gehl  (Gehl,  2014),  must  
be  for  the  people,  human  cities,  where  man  is  the  greatest  joy  of  man.

A  second  simulation  in  that  city,  this  time  in  its  southeast  area,  showed  an  improvement  in  spatial  accessibility  of  14.73%

Recognizing  the  reality  of  cities  in  their  existing  organization,  regardless  of  how  well  or  poorly  planned  they  are  urbanistically,  the  citizens  who  move  
in  it  expect  a  direct  human  interconnection  as  fluid  and  easy  as  possible,  before  which  it  was  necessary  to  generate  a  software  such  as  Dgis,  capable  
of  making  it  easier  for  the  urban  planner  to  establish  travel  routes  by  public  transport  and  on  foot  that  make  cities  more  accessible  to  people.

Through  the  simulation  carried  out  by  the  software  in  the  city  of  Cali,  Valle  del  Cauca,  in  Colombia,  an  increase  in  spatial  accessibility  
was  achieved  in  the  northeast  area  called  Pance,  of  29.41%,  only  by  implementing  a  new  transport  route.
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The  final  conclusion,  of  convergence,  says  that  a  software  capable  of  contributing  to  making  urbanism  an  integrating  concept  was  provided,  where  the  
organization  of  the  geographical  space  in  each  city  with  areas  where  houses,  business  and  institutional  premises  interconnected  by  streets  are  or  are  being  built.  They  
must  be  planned  through  routes  that  facilitate  mobility,  lead  to  the  interaction  of  people,  thanks  to  the  fact  that  public  transport  and  walking  complement  each  other  
amicably,  with  the  aim  of  getting  people  to  socialize  with  each  other  because  they  live  in  urbanized  cities  for  people.
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demonstrate  the  scope  of  the  third  specific  objective.
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The  Dgis  software  has  been  used  in  this  work  as  a  tool  to  measure  the  accessibility  of  routes  and  transport  systems,  however,  it  is  important  to  emphasize  that  the  software  does  not  
take  into  account  other  factors  when  designing  routes,  such  as  the  economic  factor. ,  satisfaction  surveys,  dangerousness  of  some  streets,  topography  of  the  streets  or  the  legal  factor  
in  the  territory.  Object  of  new  research  that  allows  the  analysis  of  this  type  of  variables

By  replacing  an  existing  circular  route  in  commune  18  with  two  linear  routes,  the  travel  time  was  reduced,  where  a  substantial  improvement  in  maximum  travel  times  is  evident,  
going  from  32.53  minutes  on  the  existing  route  to  only  13.67  minutes  for  route  B  and  12.28  minutes  for  route  C.  This  improves  the  quality  of  life  of  the  user,  since  he  will  have  more  
free  time  in  his  day  to  day  life.
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