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Examples of symbols used by AVINET

Innrapporterte observasjoner

olje pa vann

N Oljepaslag & Olje pa vann, verifisert * Hendelse == Arbeidsbat Mediagruppe
Olje pa vann, sjekket ut, intet funnet
Testgro, -~ OR-farte Video tatt fra land
grop é Olje pa vann, ikke-verifisert B Avialistasjon Y Video tatt fra sjo
@ Oijetisol “= Oljevernfartoy Video tatt fra luft
o Ikke oljetisolt annet Framskutt depot = [P
= Oljevernfartey kystnaert (FKB)
Segment Annet. verifisert m Depot 0] Bilde tatt fra land
Annet, ikke-verifisert 4~ Tankfartoy [ 0 ] Bilde tatt fra sjo
#® Kun selvrensing
Vask av fartey Bilde tatt fra luft
B Arbeid ferdigstilt strandpaslag =+ Annel fartoy 0 ] Bilde
mn ikke ferdigstilt Strandpaslag, verifisen €‘§ Decontamination ﬂ Riog e dl Annet/ukjent
”_ Registrert Strandpaslag, sjekket ut, intet funnet
Grovrensing pagar Strandpaslag, ikke-verifisert 2. Drivbeye
Finrensing pagar
oljeskadet fugl @ | agringsenhet
@ Befaring -
Oljeskadet fugl, verifisert & Vakumbil
Oljelense Oljeskadet fugl, ikke-verifisert
P Fly

Absorberende oljelense havarist
Oljelense W Havarist, verifisert % Helikopter

- s G Havarist, ikke-verifisert
Prioriterte omrader -

M Prioritet 1
Prioritet 2
Prioritet 3

Sektorinndeling av IUA
N Sektorinndeling IUA
Oljeutbredelse

I Aksjonerbar olje

[ verifisent
J Ikke verifisert

Brygge

@ Ikke oljetilsolt
@ Oljetilsolt
@ Spesielle forhold

[j Aksjonsledelse
n Informasjonssenter
) i Rehabiliteringssenter

u Sykehus

n Forstehjelpsstasjon
m Innkvartering

< Toalett
B Framskutt base
m Landingsplass
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Inspiration from:
Federal Geographic Data Committee - Homeland Security Working Group

<‘1> Incidents

@ @ é % Natural Events

@ @ Operations
i i 25

Figure 1: Examples of map symbols from each of the four major categories included in the ANSI
standard (complete set viewable at www.fgdc.gov/hswg/)
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Suggested modifications

Symbols
Group name | Subgroup / theme
Default set | Added | Modified
Hendelser 6 10 3
Rapportering | Risikoer S — 2
og kontekst Naturkatastrofer 2 2 -
Vind 8 — 8
Helse 12 1 7
Brann 7 4 2
Ngdetat Politi 12 2 3
Militeer 3 2 2
Operasjoner Sivilforsvar 2 1 1
Operasjonell informasjon 14 8 6
Ngdmeldesentraler 3 — 3
Alarmsignaler 5 — 5
Pil 4 — —
Telekommunikasjon 3 — 2
Verneomrader 5 — 1
Turisme og idrett 6 — 2
Infrastruktur | Tjenester 2 3 —
Land 2 2 —
Transport Vann 4 2 —
Luft S 2 3




Reporting and context

Events Natural disasters
DEFAULT | ADDED |MODIFIED | CONCEPT (SYMBOL NAME) DEFAULT | ADDED |MODIFIED | CONCEPT (SYMBOL NAME)
8 Origin marking Landslide
ﬁ Origin marking at fixed location @ Flood
® Event Freezing rain
Event at fixed location Heavy snowfall
@ Fire
Wind
Fire at fixed location
DEFAULT | ADDED |MODIFIED | CONGCEPT (SYMBOL NAME)

Explosives 2 — Explosion

Explosion at fixed location

Chemical accident

Chemical accident at fixed location

Forest fire

Rail accident

Strong wind E

Strong wind NE

Strong wind N

Strong wind NW

Strong wind W

Car accident

Aviation accident

PS> ®®

Ship accident

Strong wind SW

|
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Strong wind S
Strong wind SE

Man overboard

Risks

DEFAULT

MODIFIED

CONCEPT (SYMBOL NAME)

Danger

Dangerous cargo

Dangerous cargo 2 — ADR

Explosives

Radioactive




Operations

Emergency services

— Medical service

Operational information

DEFAULT | ADDED | MODIFIED | COMCEPT (SYMBOL NAME) DEFAULT | ADDED | MODIFIED | CONGEPT [SYMBOL NAME)
L Haspital Roadblock natural causes
ﬁ Ambulance station Roadblock human activity

Medical office Checkpaoint
First aid station Checkpoint 2

Ambulance checkpoint

Command post

Ambulance car Q tional manager post
Medical car Meeting place
Medical boat Waiting place

oS A Al RO

Ambulance aircraft

Gathering place

Ambulance helicopter

Public gathering

E Dactor Information
@ Pharmacy Depot
?‘ AED Other resources
Emergency services — Fire service Trace finds
Fire service | Crisis accommodation
Fire station Distribution of water and food
Fire engine Survivor

Turntable ladder

Damaged building

% B B

Firefighting vessel

Firefighting aircraft

Damaged road

Damaged railroad

Firefighting helicopter

Damaged water infrastructure

Firefighter

Damaged power infrastructure

1

(lad

Fire hydrant
Ground hydrant

2

Firefighter team

Emergency call centers

DEFAULT

ADDED

WMODIFIED | CONCEPT (SYMBOL NAME)

Emergency services

- Police

1ol

Emergency call center 110

9]

Police
Police station

Police car

el

@ Emergency call center 112

i E—

Emergency call center 113

Alarm signals

16 Paffed N

Police boat

DEFAULT

ADDED

MODIFIED | GONGEPT (SYMBOL NAME]

Paolice helicopter

Policeman

Police team

Alarm signal

Alarm signal priority O

Alarm signal priority 1

o e

“©
=

Plain-clothed police officer

Alarm signal priofity 2

Armed policeman

Alarm signal priority 3

Policeman with motorcycle

Policeman with bicyele

Mounted police

Policeman with dog

b N[ F

Snowmabile — Policeman with

Status

DEFAULT

ADDED

MODIFIED | CONCEFT (SYMEOL NAME)

Arrow low activity

Arrow medium activity

Emergency services — Military

E @ Military

B Military camp
— Soldier

H Military unit

Military equipment

Emergency services

- Civil defense

Civil defense

Civil defense staff

Civil defense rescue dog

=) >

Arrow high activity
Arrow highest activity




Infrastructure

Telecommunication

Transport — Land

DEFAULT | ADDED |MODIFIED | CONCEPT (SYMBOL NAME) DEFAULT | ADDED |MODIFIED | CONCEPT (SYMBOL NAME)
& Communication installation @ Gas / fuel
i‘\ Communication stationary E Parking lot

®

@)

Communication mobile

Pt ]

Train station

- Snowmobile
Protected areas
Transport — Water
DEFAULT | ADDED |MODIFIED | CONCEPT (SYMBOL NAME) —
-~ Wharf
Sami cultural heritage E@
= =4 Lifeboat
\K‘ Cultural heritage E
Anchorage
@ Protected buildings =
& Shipwrecks
Ancient heritage — s
= Car ferry
‘V‘:‘a'- Habitat biotope """']
=) Passenger ship
Tourism and sport Transport — Air
DEFAULT | ADDED |MODIFIED | CONCEPT (SYMBOL NAME) % 'ﬁ Helicopter
L‘}‘ Drinking water sources @ Helicopter base
i1 Small cabin i)’l Gas station for helicopters
& Campfire @ | | Heliport
&’ Health sports facilities outside Airport
? Health sports facilities inside -(-( Aircraft
@ Sports hall Seaplane landing
Services
DEFAULT | ADDED |MODIFIED | CONCEPT (SYMBOL NAME)
Diving service
'g" Chemical diving
X Workshop
- Plumber
@- Electrician




Questions of the interviews with representatives
of emergency responders

Q1 Grouping of emergency symbols
Q2 Number of symbols
Q3 Symbol modifications

Q4 Symbol differentiation



CARTOGRAFPHY AND GEOGRAFPHIC INFORMATION SCOENCE
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ARTICLE

Taylor & Francis
Togbw & Famas Group

3 OPEN ACCESS | Glect i swions |

A user-centric optimization of emergency map symbols to facilitate common

operational picture
Tomasz Opach (% and Jan Ketil Red (0

Department of Geography, Norwegian University of Science and Technology, Trondheim, Norway

is facilitated by a common operational
(B}&kbom et al, 20!3) The creation

ness (B)drkbmetal..zm.‘i) However, the integration is
difficult to achieve because emergency responders have
different task-specific needs and habits regarding the use
of map symbols (Kuvezdi¢ Divjak et al, 2020). These
aspects along with a broad range of mapping scales
make emergency map symbols difficult to design
(Robinson et al,, 2011). It also happens that emergency
maps are used by third-party actors such as media or
local administration that want to see what is going on.

cmmvmmsnmmm
O Supplemental data for this articke can be accessed here.

me@gﬁw%hmmw

_As a result, secondary requirements appear, to have

symbols legible also for non-specialists. Literature
shows that emergency map symbols are often developed

om non-user-centric perspectives and are defined in
technological terms that do not adequately capture the
users’ needs (McNeese et al., 2006). Therefore, although
much effort has already been made to design emergency
map symbols (Akella, 2009; Kostelnick & Hoeniges,
2019; Marinova, 2018; Robinson et al, 2012, 2011),
there is still a need for studies of symbols to be used as
a common repository (Robinson et al., 2013).

This study is part of a project with an overarching
goal to enhance information sharing for common situa-
tional understanding in interagency operations
(Authors, 2019). The long-term ambition is to deter-
mine a set of concepts to be symbolized, to elaborate the
details in symbol design, and ultimately to propose an
operational map symbol package to be used in map-
based COPs in Norway. As this ambition extends the
scope of a single study, we narrow it down to a specific
task. Therefore, the aim of this study is to revisit the
emergency map symbols provided by the Norwegian
Mapping Authority (NMA) to address current demands
regarding information sharing for common operational
understanding and thus, to enhance the symbols’ role in




1. Reporting and context

1.1.10 Chemical accident at fixed location 1.4.4 Strong wind NW

N
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m
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w

1.2.4 Explosives

1.1.1 Origin marking 1.1.11 Railroad accident 1.2.5 Radioactive 1.4.5 Strong wind W

> ®dy

1.1.12 Car accident 1.4.6 Strong wind SW

1.1.2 Origin marking at fixed location Natural disasters

78 8 vF 1B vF

OLBLSNIT)

1.1.9 Chemical accident

(X

X

® 1.1.3 Event 1.1.13 Aviation accident 1.3.1 Landslide 1.4.7 Strong wind S
@ 1.1.4 Event at fixed location 1.1.14 Ship accident @ 1.3.2 Flood 1.4.8 Strong wind SE
@ 1.1.5 Fire 1.1.15 Man overboard 1.3.3 Avalanche 1.5 Visibility

@ 1.1.6 Fire at fixed location 1.2 Risks 1.4 Wind O | 1.5.1 Moderate visibilty
@ 1.1.7 Explosion 1.2.1 Danger 1.4.1 Strong wind E % 1.5.2 Poor visibility
@ 1.1.8 Explosion at fixed location 1.2.2 Dangerous cargo 1.4.2 Strong wind NE %‘ 1.5.3 Very poor visibility
@®

&

«§ "B 1§

1.2.3 ADR (Dangerous cargo 2) 1.4.3 Strong wind N




2. Operations

2.1 Operational information E._ 2.1.20 Damaged railroad 2.3 PES* - Fire service Ig 2.4.7 Medical car

\J| | 2.1.1 Checkpoint WH| | 5121 Damaged water infrastructure | || | 2.3.1 Fire service Ry | | 2.4.8 Medical boat

\, 2.1.2 Checkpoint 2 ,\‘ 2.1.22 Damaged power infrastructure a 2.3.2 Fire station ..'."' 2.4.9 Ambulance aircraft

KO| | 2.1.3 Command post @x- 2.1.23 Damaged fiber-optic infrastructure E 2.3.3 Fire engine §'," 2.4.10 Ambulance helicopter
Po 2.1.4 Operational manager command post | 2.2 PES* — Police l% 2.3.4 Turntable ladder (‘i\ 2.4.11 Doctor

STY| | 2.1.5 Waiting place Y| 2.2.1Police i 2.3.5 Firefighting vessel /@\ 2.4.12 Pharmacy

‘-‘i’ 2.1.6 Meeting place E 2.2.2 Police station ..‘.6 2.3.6 Firefighting aircraft 9 2413 AED
i 2.1.7 Survivor ﬁg‘ 2.2.3 Police car ?A 2.3.7 Firefighting helicopter 2.5 SES** — Civil defense

e.) 2.1.8 Gathering place ..Q'E 2.2.4 Police boat g 2.3.8 Firefighter A 2.5.1Civil defense

2.1.9 Public gathering E? 2.2.5 Police helicopter ﬁ& 2.3.9 Firefighter team :\'\/: 2.5.2 Civil defense staff

? 2.1.10 Evacuated relatives center E 2.2.6 Policeman 1 2.3.10 Fire hydrant ”‘ 2.5.3 Civil defense rescue dog

§ || 2.1.11 Information o8| | 227 Police team @ | 2.3.11 Ground hydrant 2.6 SES** — Military

D 2.1.12 Depot SI‘\? 2.2.8 Plain-clothed police officer mﬁ 2.3.12 Water pump e 2.6.1 Military

';' 2.1.13 Other resources Fg 2.2.9 Armed policeman 2.4 PES* - Medical service ﬁ 2.6.2 Military camp

AN | 2.1.14 Crisis accommodation ﬁ 2.2.10 Policeman with motorcycle i 2.4.1 Hospital E 2.6.3 Soldier

ws#| 2.1.15 Distribution of water and food ;gr 2.2.11 Policeman with bicycle @ 2.4.2 First aid station g@ 2.6.4 Military unit

i 2.1.16 Roadblock natural causes IE 2.2.12 Mounted police {3,___\\ 2.4.3 Medical office &5 | 2.6.5 Military equipment

_EL 2.1.17 Roadblock human activity \ﬂ 2.2.13 Policeman with dog ﬁ 2.4.4 Ambulance station
ﬁ 2.1.18 Damaged building -"E, 2.2.14 Policeman with snowmobile fK\p 2.4.5 Ambulance checkpoint
M! 2.1.19 Damaged road EL| | 2.4.6 Ambulance car




3. Infrastructure

3.1 Telecommunication 3.3 Transport — Land 3.4.6 Passenger ship 3.6.4 Drinking water sources

iy

LY

w
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-

3.1.1 Communication installation 3.3.1 Train station ransport — Air 3.6.5 Small cabin

A

3.1.2 Communication stationary 3.3.2 Gas / fuel 3.5.1 Airport 3.7 Protected areas

vE®

3.1.3 Communication mobile 3.3.3 Parking lot 3.5.2 Heliport 3.7.1 Sami cultural heritage

=

w
w
a

.2 Services Transport — Water 3.5.3 Helicopter base 3.7.2 Cultural heritage

3.2.1 Diving service 3.4.1 Wharf 3.5.4 Gas station for helicopters 3.7.3 Protected buildings

B

(]

3.2.2 Chemical diving 3.4.2 Lifeboat .6 Tourism and sport 3.7.4 Ancient heritage

3.2.3 Workshop 3.4.3 Anchorage 3.6.1 Health sports facilities outside 3.7.5 Habitat biotope

D)

3.2.4 Plumbier

3.4.4 Shipwrecks 3.6.2 Health sports facilities inside

3.2.5 Electrician 3.4.5 Car ferry 3.6.3 Sports hall
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have been developed out of this effort:

toolset that allow users to:

« Review their existing symbology

« |dentify missing, redundant, ambiguous symhbols
« |dentify poor symbol lahels and definitions

« Develop logical symbol categories

allows users to:

DHS NPPD symbaols)

standard: etc.
» Preview symbols on different scale maps
« Select and download symbols

to copyright protection, and may be
published/disseminated without restriction(s).

Update (July 2012): DHS S&T has been working with
the Pennsylvania State University’'s GecVISTA Center to
promote standardization and sharing of map symbology
throughout DHS components and the public safety
community. The following two prototype capabilities

1. Adistributed, collaborative web based process and

« Publish symbols and symbol libraries to the Symbol Store

Notice: To the extent that any information/material
contained herein is a Government work, it is not subject

2. A web-based Symbology service (Symbol Store) that

« Find relevant symbols using keyword search (The prototype Symbol Store will
initially be populated with ANS| 415-2008 (FGDC HSWG), HSIP, FEMA, and

« Review available symbols along with metadata such as: symbol name and
description; where they are used (what organizations); are they part of a

The prototype Symbol Store is currently hosted by Penn
State for evaluation at http://symbolstore org. Based on
initial feedback, the Symbol Store capability would be
useful across a broad variety of users and communities.

Symbol Availability - The information contained herein
is the work of the FGDC Homeland Security Working
Group including Feder_al, State, and local agencies. The
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Incidents Symbology Reference

Incidents - Category of eight Themes and forty-two Features that symbolize a “cause of action™ or “source of disaster.”

Use this page to cross-reference the Incidents symbols with their definitions.

Changed or New symbols are marked by an asterisk (*) and have a light vellow or green background, respectively.

Printable List of All Changes

Symbol Types

1.} Incidents Background
Symbol
(Background)

2.) Incidents Frame
Symbol
(Frame)

*3.) Civil Disturbance
Incident
{Theme)

*4,) Civil Demonstrations
(Civil
DisturbanceFeature)

*5.) Civil Displaced
Population
(Civil
DisturbanceFeature)
*G.) Civil Rioting
(Civil
DisturbanceFeature)

7.) Criminal Activity
Incident
(Theme)

*8.) Bomb Threat
(Criminal
ActivityFeature)

*9.) Bomb
(Criminal
ActivityFeature)

*10.) Bomb Explosion
(Criminal
ActivityFeature)

11.) Looting
(Criminal
ActivityFeature)

12.) Poisoning
(Criminal
ActivityFeature)

13.) Shooting
(Criminal
ActivityFeature)

44 Eira Incidant

e
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Symbol Image Key Stroke
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Symbol Terms and Definitions
Incidents Background Symbal (Background) - The background fill shape for the Incidents symbal.

Incidents Frame Symbal (Frame) - The frame shape for the Incidents symbol.

Civil Disturbance Incident {Theme) - Human activities resulting in the disrupting of services or reguiring varying levels of support, law enforcement or attention.

Civil Demonstrations (Civil Disturbance) - A public display of group feelings toward a person or cause. (Source: Merriam-Webster Online Dictionary definition)

Civil Displaced Population (Civil Disturbance) - Persons or groups of person who have been forced or obliged to flee or to leave their homes or places of habitual residence, in particular as a result of or in order to avoid the effects of armed conflict, violations of human rights, or
natural or human-made disasters. (Source: United Nations Guiding Principles on Internally Displaced Persons, 1998)

Civil Rioting (Civil Disturbance) - A public disturbance involving (1) an act or acts of violence by one or more persons part of an assemblage of three or more persons, which act or acts shall constitute a clear and present danger of, or shall result in, damage or injury to the
property of any other person or to the person of any other individual or (2) a threat or threats of the commission of an act or acts of violence by one or more persons part of an assemblage of three or more persons having, individually or collectively, the ability of immediate
execution of such threat or threats, where the performance of the threatenad act or acis of violence would constitute a clear and present danger of, or would result in, damage or injury to the property of any other person or to the person of any other individual. (Source: 18 USC
Section 2102)

Criminal Activity Incident {Theme) - An unlawiul pursuit or action in which an individual participates. (Source: www. dictionary.com; combined definitions of “criminal” and “activity™)

Bomb Threat (Criminal Activity) - Awarning of the of the possible presence of a bomb or expression of the intention to detonate a bomb.

Bomb (Criminal Activity) - An explosive device fused to detonate under specific conditions. {Source: International military definition)

Bomb Explosion (Criminal Activity) - A violent outburst resulting from detonation of a chemical or nuclear explosive or from the loss of a high pressure vessel's integrity.

Looting (Criminal Activity) - Burglary commitied within an affected area during an emergency. (Source: PeaceOfficers.com Glossary)

Foisoning {Criminal Activity) - Use of a poisonous substance to injure or kill (Source: Adapted from Merriam-Webster Online Dictionary definition)

Shooting (Criminal Activity) - Use of a firearm o kill or injure or to damage property (Source: Condensed from Merriam-Webster Online Dictionary definition)
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Her vises arkivet over harmoniserte kartsymboler
\U KO B’ STY .'. prosjektet. Arkivet inneholder 135 kartsymboler.

.. Noen symboler er nye, men mange symboler er

A

modifikasjoner eller lik dem som er tilgjengelig fra

H Kartverkets beredskapssymboler. Arbeidet med
moniseringen vil bli pu:: uer'| idsskriftet
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Is research needed?
Gap between academics and practitioners

Fire Suppression -

Drought Operation Surface Water Intake

Civil Demonstrations

Emergency Staging

Aree m(/a\ Agricultural Laboratories

Other Water Suppl
Location Yy @ ATM Machines

Figure 3: Examples of symbols from each ANSI category that participants identified as graphically
complex.

Organic Peroxides Insect Infestation

Toxic Gas Microbial Infestation
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Should the symbols be transformed into abstract forms

like in Diercke Weltatlas?

Mineralische Rohstoffe

. Eisen

Fossile
Rohstoffe
Metallische Erze Salze Gesteine (Energie-
i Ronstoff i

Qe Leichtmetalle sonstige onstorie tur
wchwermetalle | Mme,;’,e die chemische

Stahliveredler gg:ltfr;\eetalle Edelmetalle | Energierohstoff Industrie)

& Chrom © Antimon | O Gold @ Uran < Auminium- | © Kalisalz | € Asbest @ Steinkohle

< Kobalt @ Blei, Zink | < Platin {ghgfogfaeuxit) <> Phosphate | € Diamanten | € Braunkohle

& Mangan Kupfer & Silber S Magnesium < Pottasche & Graphit @ Erdil

& Molybdan | @ zinn (Magnesit) | < Steinsalz | € Kalkstein | € Erdgas

< Nickel @ Kaolin

& Vanadium | € Quecksilber <P Titan @ Kies

(Yanamn) @ Schwefel

& Wolfram




