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Subject:
Map Symbology

Purpose:
This SOP provides guidance in the use of wildland fire incident GIS symbology for map products.
The use of standard symbols in mapping wildfires facilitates quick and consistent interpretation of mapping products.  Standard map symbols are required to avoid ambiguous map interpretation, which can become a safety issue in the field.

Scope/Overview: 
In addition to the GIS Specialist assigned to wildland fire incidents, the GIS map symbols standards may also be useful to other ICS personnel who produce ICS map products, such as: the SITL, Display Processor (DPRO), Infrared Interpreter (IRIN), Fire Behavior Specialist (FBAN), Field Observer (FOBS), and other GIS professionals, technicians, and cartographers.

Symbols that are used by anyone who may hand draw maps on an incident are addressed in this SOP to encourage safety, consistency, and readability.
Procedures/Specifications:  

When using map symbology, use the NWCG Fireline Handbook (410-1) map symbols. This SOP proposes digital versions of those symbols defined in 410-1 Map Symbols section. 
Accompanying text must be given for Drop Point (“DP”) and Helispot (“H”).  These map symbols look identical displayed as black/white.  The text is used not only as a designator of the symbol type, but also as an identifier of a particular feature (ex: DP-1, DP-2, H-5, etc.).  Hotspot symbols also look like Drop Points and Helispots when displayed in black and white.  However, these features do not include accompanying text.  Care should be taken to place the identifying text close enough to the map symbol to avoid confusion with nearby symbol features.

Caution is advised in the use of a white “halo” border for symbols.  A thin, white border around map symbols may facilitate visibility of the symbol.  However, the halo may obscure relevant data underneath.
Recommended map features for standard GIS ICS symbology can be found in Appendix: Map Symbol Samples:

Recommended Map Symbols that are currently not in the 410-1:

Safety Symbols

When there is an occasion to map these important safety features, the use of these standard map symbols is recommended.  

There currently are no established NWCG map symbol standards for Lookouts, Escape Routes, or Safety Zones.  These are three of the four components of LCES, with Communications making up the fourth.  It can be argued that Lookouts and Escape Routes are too dynamic by nature to warrant advanced placement of locations on field maps. However, establishment of symbology for these important features facilitates map recognition and quick interpretation whether they are produced digitally or hand drawn.
Safety Zones – (point)  [image: image1.png]



Several variations of Safety Zone symbols have been created and used on incidents.  A standard Safety Zone symbol will facilitate safety through universal symbol recognition.  A triangle shape was chosen for two main reasons.  First, the triangle shape is unique in ICS symbology.  This makes the Safety Zone symbol easy to identify and distinguish between other ICS symbols.  Secondly, the FGDC DHS (FEMA) symbol for temporary emergency response is a solid triangle within a circle.  Since a Safety Zone is a temporary refuge during times of emergency, the triangle shape was deemed a logical choice to maintain a somewhat consistent approach between the incident response systems.

Lookouts – (point) [image: image2.png]



These features represent the locations of Lookouts posted to facilitate safety of operations.  It is not intended to locate lookout towers or other fixed locations.  Examples of use of this map symbol are in rare situations where a Lookout position is determined in advance for planning purposes, or for showing where Lookouts were posted after the fact.

Escape Routes – (line) [image: image3.png]



Escape Route map symbols represent corridors of passage to safety zones.  These features would most likely be determined in the field.  However, in some instances, escape routes could be identified in advance and mapped accordingly.

Additional Point (marker) symbols:

Aerial Hazard
Fire Location

Additional Line symbols:

Aerial Hazard

Initial Attack Areas (IA) 
Air Tanker Foam

Air Tanker Retardant

Explosive Line

Helitanker Foam

Helitanker Water

Plow Line
Heat Line (IRIN)

Additional Fill (polygon) symbology:

Intense Heat areas (IRIN)
Progression Map
It is recommended that Progression Maps should have a continuous color scheme (color ramp).  Recommend that the color runs consistently for the incident to avoid confusion about the actual ground conditions or the burn intensity. Progression map color ramps should be approved by the SITL.  

In three instances, the symbols in the 410-1 do not satisfy the acceptance criteria defined in this SOP for digital symbols. For these situations, this SOP recommends that new symbols be adopted.

Fire Origin –

The original symbol for Fire Origin is not distinguished from miscellaneous Hazards or Mobile Weather Units when the symbols are displayed in black/white even though text accompanies the Fire Origin symbol.  The recommended Fire Origin symbol retains the same look, but is bolded for significance.
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Mobile Weather Unit –

The original Mobile Fire Weather Unit symbol can be confused with Hazards and Fire Origin when displayed in black and white.  The recommended symbol utilizes the common “Wx” pneumonic for weather.  The Wx combination is designed to minimize confusion with the symbol for water source, which is a single W surrounded by a circle.
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(Water Source)
Fire Spread Predication –

The original Fire Spread Prediction line looks exactly like a Completed Line under current ICS symbology when displayed in black and white.  The recommended Fire Spread Prediction line retains the familiar color and accompanying text, but is given a unique line type.
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Example: 
See Appendix: GIS Map Symbols

Although the symbols are evaluated individually and thus technically stand on their own as standards, it is best to assemble the standard symbology as a set of symbols for distribution.

This SOP is intended to be technology independent. Standard symbols sets for currently accepted GIS software packages, along with instructions for loading the symbology, can be found on the GTG website (http://gis.nwcg.gov).  The symbols will also be available individually as graphics files to be incorporated into any GIS software that allows custom symbols.
Responsibilities: 
The Situation Unit Leader (SITL) is responsible for ensuring that standard map symbology is used for mapping wildland fire incidents.  
The GIS Specialist is responsible for using the standard GIS map symbology.  However, the GIS Specialist has the cartographic license to adapt (enlarge, use halo, etc…) the symbology for map readability while maintaining the essential design of the standard symbols.  Map symbol colors, if applicable, will be maintained.
Communications:  
The GIS Specialist should communicate with the SITL regarding the use of standard mapping symbology on an incident.  This is especially important when the GIS Specialist uses cartographic license to enhance map symbols.
Definitions:  

Lookouts:

Person(s) assigned to vantage points that allow observation of operations and surrounding conditions for safety reasons. 

Plowline:

Fireline created by using a tractor plow.
Fire Location (for Fire Location symbol):

Fire location to be used on large, small-scale maps such as vicinity maps

Acceptance Criteria:  
The following are acceptance criteria used for symbol selection –

1. GIS symbols must represent features that are incident-based only

2. Standard GIS symbols must relate to the standard map products under the SOP for Standard Map Products

3. Symbols must be easily and quickly identifiable when displayed in color and black and white
4. Symbols must be clearly distinguishable between other ICS symbols when displayed in both color and black and white
5. Symbols must be designed to allow field personnel to easily hand draw the symbols on hard-copy map
Rationale:
Process for standard symbol selection:

1. Identify which ICS Symbols relate to the Standard Map Products.

2. Evaluate the symbols using the acceptance criteria
3. Identify symbols that are deemed to be required by the Standard Map Products, but do not meet the acceptance criteria
4. Develop alternatives for required symbols that fail the acceptance criteria as outlined above
A decision matrix is used for multiple valid map symbols (those that pass the acceptance criteria) that represent the same map feature.  The decision matrix is defined as follows:

Rank the following on a scale of 1 to 3 –

a. Is the symbol widely used by the wildland fire community?  (weight = 3)

b. Rank the quality of the symbol as it pertains to Acceptance Criteria #3 above (weight = 2)

c. Rank the quality of the symbol as it pertains to Acceptance Criteria #4 above (weight = 1)

Collection of Potential Standard Symbols –

A collection of incident map symbols was taken from various sources such as the five federal land management agencies with wildland fire management responsibilities (FS, BLM, NPS, FWS, and BIA) as well as FEMA (DHS) and FAA.  Potential standard symbols developed by individuals were also collected.

Although the scope of this SOP is limited to wildand fire incidents, it is recognized that the NWCG is increasingly involved in All-Risk incidents.  As a result, there has been a genuine attempt to incorporate symbology from FEMA (DHS), another national incident response organization, where applicable.   
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