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Network Analyst 
 

ArcGIS advanced training 
Advanced Geoprocessing Tools 

 

 

 

In this tutorial the Network Analyst Tool will be used to calculate the fastest road 

from the MSF Office to each Health facilities. As a result, a road shapefile with the 

attributes of road length, name of origin and destination will be obtained. 

 

 

Main Steps 

1. Getting software & data ready 

2. Build the road network 

3. Create the analysis 

4. Symbology 

 

Example of products 

 

What’s the use of Network Analyst tool? 

 Calculate fastest road from point A (MSF office) multiple points 

 Create service areas (Accessibility buffers around a point) 

 Calculate the best itinerary to visit multiple destinations 

 Create table of distances from point A to multiple points 
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1. Getting software & data ready 

 

Activate extension 

>In Customize / Extensions check « Network Analyst » 
 

 
 

Add the toolbar 

>In Customize / Toolbars check « Network Analyst »  
 

 

 

 
 

 

 

 

 
 

 

 

 

 

 
 

 

 

Road layer 

 Export AOI roads only (faster processing) 

 Check/Repair geometry 

 Add a new field in the attribute table 

o « hierarchy » as an integer 

o classify roads by categories: 

- 1 main roads (osm: trunk+ primary), 

- 2 secondary roads (osm: secondary + tertiary), 

- 3 tertiary roads (osm: other roads) 
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Database 

 

 Ensure you have a gdb 

 Else create one 

 
 

 

 

 

 
 

 

2. Build the road network 

Network dataset 

This step is the longest and the number 

of parameters will depend on your data 

and its quality.  

 

You can create a complex model based 

on many inputs (speed, hierarchy, 

bridges, one way, elevation…) or, as in 

this example, a very simple one (based 

only on hierarchy and length) as it is a 

network build remotely – no accurate 

knowledge of the field and with open 

source data. 

 

 

1. In the gdb add a « new network 

dataset » 

2. Select transportation feature class 

3. Model turns 

 

 
 

 

1 



ArcGIS advanced Training  

4 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

Here it is a simple analysis so I select only one layer but you can mix railway with 
several road layers, foothways… 

 

 

 

Next,  

4. Connectivity (any 

vertex) 

5. Use elevation as a cost 

 

Connectivity: We advise you 

choose “any vertex” so that two 

crossing lines can connect even 

if they don’t have an “end 
point” at this location. 

 

 

You can add elevation as a 
cost if you have a 

corresponding field in your 

attribute table. 

 

 

2 

3 

4 

5 
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Additional parameters 

Depending on your data quality and your knowledge of the field of study you can 

also: 

 Add “Length” as a cost 

 Add “road classification” as a hierarchy 

 Add “speed limit” as a cost 

 Add “one way” as a restriction 

 
Here length from origin to arrival is a “cost” (analysis will choose the shortest path) and the 

road classification is a “hierarchy” so the analysis will favor a primary road over a pathway. 

You can also choose some parameters as “restriction”, for example if you have a field about 

bridge presence on the road, you can add “no bridge” as a restriction. That way the model 

will not choose road with bridges. 

 

6. Add « Hierarchy » parameter 
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7. Check “hierarchy” ranges 

 

Based on the field you added as the hierarchy at the beginning, choose which 

numbers will be considered as “primary roads”, “secondary” or “tertiary”. Notice only 

three categories are accepted by the software, you could have in your original data 
source 10 categories and choose: 

- 1-4 are to be considered as “Primary roads” for the model, 5-7 “secondary roads” 

and 8-10 “local roads. 

- 1-2 “Primary roads”, 3-4 “secondary” and 5-7 “local road” and 8-10 not need for 

the model.  

 

8. Check evaluators 

 For Length make sure the evaluator is length (by default it can be shape) 

 For road_classification make sure the evaluator is hierarchy 

7 
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9. Final steps Name the model and check the summary 

 
 

  

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 
 

With more complex 
model here you 

can have : 

- Oneway, 

- Speed < 60 km/h 

- No bridge 
 

9 
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Result 

You can see three new layers on your map: junctions, roads, edges. You won’t use 

them so you don’t have to answer “yes” when ArcGIS asks if you want them to be 

added on the map. 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

3. Create the analysis 

Analysis possible: 

 Open your Network analyst toolbar 

We will perform « Closest facility 

analysis » to find fastest routes 

from MSF Office to every point of 

interest and obtain a length 
estimation. 
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1. Select “New Closest Facility”, and we will define the starting point as the MSF 

Office, and the many destination points as the “health facilities” MSF team is 

interested in. 

 

 

2. In the “Network Analyst 

Toolbar”, open the “Network Analyst 

Window” to access the menu where you 

can input starting and ending points. 

 

 

 

 

3. The Network Analyst Window is composed as follows: 

 

 
 

 

 

 

 

 
 

 

 

 

 
Notice you can also input “Point barriers” like 

bridges, checkpoints, “Line barriers” such as 

international borders, rivers or “Polygon barriers” 

for military zones, deep forests… 

 
 

Those default names can be changed to better suits your needs. 

 

 

2 1 

3 

“Facilities”: Starting point of the 

analysis. All distance and routes will 
start from this point(s). 

“Incidents”: Ending points of the 

analysis. All distance and routes will 

be calculated individually from 
starting point to each ending point. 
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4. Load “Facilities”: MSF Office (starting point) 

 Right-clic on “Facilities” in the “Network Analyst Window” 

 Select “Load locations” in the menu 

 Select the layer containing your MSF Office in “Load From”  

 Check the field containing the name of the office is the one mention 

below 

 

 

 

 

 
 

 

When you validate, you will see in the “Network Analyst 

Window” the number of “Facilities” has increased from 0 

to 1 and the name of the office is mentioned.  
 

 

 

5. Load “Incidents”: Health facilities (ending points) 

 

 Right-clic on “Incidents” in the “Network Analyst Window” 

 Select “Load locations” in the menu 

 Select the layer containing your Health facilities of interest (make a 

definition query on your layer if needed) in “Load From”  

 Check the field containing the name of the Health facilities is the one 

mention below 

4 

I made a definition query on 

my layer to have only one 
point. 
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6. Check in the Table of Content 

 

In the “Table of Content” you can see a symbology for 
“Error”, “Located” and “Unlocated” features you just input. 

 

Check how many “Unlocated” features you have in both 
“Facilities” and “Incidents”. One way to diminish this 

number is to use the “Use Geometry” functionality while 

loading “Facilities” and/or “Incidents”.  
 

 

It will use the “search 
tolerance distance” you 

mention to consider the 

feature is connected to 
the road if the distance 

between the unlocated 

feature and the road is 
inferior to this distance.  

 

 

 
Of course the distance you will obtain from the MSF Office to this point will be a very 

rough estimation as it will only take into account the distance from the MSF Office to the 

end of the road, then it will be missing from the end of the road to the Health facility. 
The choice is yours to use or not this option. 

 

7. Solve the analysis 

5 
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Back on the “Network Analyst Toolbar” click on 

“Solve”. 

 

 

 

Result 

You will obtain the “Routes” connecting the starting point to every ending point (in 

brown here). You can see them on your table of Content under “Routes” and we 

strongly advise to register this data in a layer so you can edit it. 

 

Opening the « Route » attribute table have information on: 
- The length of the total path, 

- The name of the road, 

And you visualize it on the map. 
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4. Symbology 

The symbology can be tricky after a network analysis. This last part is to give you 

tips and tricks about one way of making the symbology. 

 

 

In this example we want to label each “Health facility” with information contained in 

two fields: the name of the health facility and its distance to the MSF Office, each on 

a different line (vbnewline function in maplex). 
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But the result is very messy! 

 

 
 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

What is proposed is to convert label to annotations. 
 

Be careful when using this functionality. We advise to use it only if in a database, 

never on the replica.  

You can either store annotations in the gdb or in the map itself. The second option is 

not to be advised as if you need to change your symbology, the label expression or 
modify a label you have to start again as it is not dynamic. Saving the annotations in 

the gdb is dynamic, so if you modify you label in the annotations it will also change 

in the attribute table, and if you decide to change colours or to align text differently 

it is working. 

You should not use this functionality on a replica layer, as it will be considered as a 
change in its data model and won’t be able to perform synchronization anymore. 

 

 

1. The first step is to save the “route” layer from the analysis result into a 

database layer so you will be able to make modifications on it. 
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2. Then, right-clic on the layer and select “Convert Labels to Annotations…” and 

select “Store Annotations in a database”. You will see them appearing as a new 

layer into the table of content. 

 

3. Move annotations by editing the layer, and use the arrow with “blue A” so the 

line linked to the feature will move along. 
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Results 

 


