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A B S T R A C T

In disaster doctrine, urban and rural definitions are typically based on population size and distance (kilometers or 
miles) from urban, road-accessible locations. Associated guidelines and assumptions are challenging to apply for 
islands and off-the-road locations. Disaster response models have become stagnant despite advances in trans
portation modes and climate change adaptations. With no consistent definition of rural, a gap exists on what is 
considered remote and the reality of being geographically isolated. Proposed here are time-based guidelines on 
four geographic settings correlated to the arrival of the initial disaster emergency response at a location deemed 
"urban" as under 10 minutes, "rural" under an hour, "remote" under 24 hours, and "geographically isolated" over 
24 hours.

1. Introduction

In disaster response, the quicker that response assets - people and 
equipment - can arrive, the greater the potential to save lives. Two 
separate phases follow disasters: recovery helps a community return to 
normal; response, the focus of this Perspective, involves immediate life- 
saving efforts.

Urban areas often have abundant people and equipment to address 
disasters. If events overwhelm local capabilities, additional resources 
typically arrive quickly. Rural areas tend to have fewer response re
sources, are easily overwhelmed during disasters, and additional re
sources take more time to arrive from further distances. A dichotomous 
urban-rural delineation fails to capture the challenges of locations that 
require significant time - hours or days - to reach initially after a disaster. 
Many Small Island Developing States (SIDS) face increasingly difficult 
changing climatic conditions. Indigenous lands face unique cultural 
challenges as more powerful cyclones retain strength at higher latitudes. 
In lieu of a bifurcated urban-rural designation based on distance or 
population, we propose time-based parameters and two additional 
designations for planning initial disaster response in urban, rural, 
remote, and geographically isolated locations.

2. Historical urban-rural definitions

Socio-economic, geophysical, anthropological, climate, humanity, 
and disaster studies use a simplified location-based bifurcation of pop
ulation: Urban or Rural. The United Nations (UN) uses urban-rural for 
aggregation of vital statistics, yet notes “it is not possible or desirable to 
adopt uniform criteria to distinguish urban areas from rural areas” [1]. 
The UN relies on member country definitions which include population, 
density, availability of resources, and other variables [2,3]. Urban 
population minimum thresholds vary from 200 people in Denmark to 
100,000 in China with most nations using 5,000 [4–6]. The UN Statis
tical Commission supports a “Degree of Urbanisation as a method to 
delineate cities and urban and rural areas” for comparisons [4,7]. This 
per square kilometer computation of population density, dwellings, and 
building development more accurately designates urban areas, but 
leaves everything else as rural. Euphemistic subcategories - city, town, 
hamlet, metropolitan, suburban, exurb, etc. - retain the same basic 
bifurcated definition: "urban" is any urbanized area; "rural" is everything 
else.

The UN Sendai Framework, a worldwide disaster response and re
covery guidance agreement, did not define urban-rural while a separate 
UN report stated “SIDS are some of the world’s most disaster-prone 
countries” and also highly vulnerable due to their “small size, remote
ness, spatial isolation, and dependence on trade” [8]. Emergency 
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response planning identifies needs, capabilities, and logistics via land, 
air, or water under an urban-based "one-size-fits-all" assumption. If 
planners could predict where an incident would occur, placement of 
response assets could be determined by physical distance, but cata
strophic disasters can overwhelm local resources regardless of location.

To define rural locations, some studies use travel times of 60 minutes 
to the edge or center of an urban area [1,2]. The US Department of 
Agriculture used “low population and high geographic remoteness” to 
create a Frontier and Remote (FAR) list “defined in relation to the time it 
takes to travel by car to the edges of nearby Urban Areas” to obtain 
higher-order emergency care services. Gradients up to 60 minutes, 
correlated to population, distinguished levels of rural while areas in 
excess of 60 minutes were considered frontier and remote [5]. Travel 
time has been used to separate urban-rural, but not to distinguish lo
cations over 60 minutes.

3. Time vs distance

Consideration of a temporal versus spatial measure in disasters has 
two benefits: 1) automatic accounting for delays in traffic, road 
blockage, detours, and weather conditions; 2) preemptively considering 
alternate technologies that could accelerate transport speed. This type of 
response time planning is already employed in the Philippines archi
pelagos in localized emergency calls [9]; however, in 2023 when 
Typhoon Mawar struck, 9 seaports, 56 roads, and 4 bridges were 
damaged, overwhelming responders’ time-based response capabilities 
[10].

Incident response time - the interval between receipt of basic emer
gency calls to arrival of assets - has been reviewed for different world 
regions. A limited-scope study in one US urban area found a median of 
seven (7) minutes for urban response and over 14 minutes for rural lo
cations, with respective 90th percentiles of 12 and 26 minutes [11]. A 
Peruvian study on travel times used an indicator developed by the Eu
ropean Commission, incorporating river, road, rail, and land contour, 
which estimated the travel time from a point to a city of 50,000 people 
ranged from 0 to 4,099 minutes (over 68 hours) with a mean under 8 
hours [12]. Emergency response in the Canadian Arctic ranged from 13 
to 237 hours for high northern latitudes [13]. These time-based basic 
emergency measures can be applied to disaster response.

For urban areas, the existing standard is a 9-minute average expected 
response time for complex incidents akin to disasters; single car acci
dents or house fires have shorter time standards. This was based on 
standards and formulas from the International Association of Fire 
Fighters, US National Fire Protection Association and National Volun
teer Fire Council, United Kingdom, International Organization for 
Standardization, and US Department of Labor Occupational Safety and 
Health Administration [14,15]. By these criteria, “Urban” can be defined 
as an initial response time within 10 minutes.

For rural response planning, the "Golden Hour" concept professed 
that accident patients would have a greater chance of survival when 
brought to a higher-level medical care facility within one hour after 
trauma. The idea evolved in the mid-1970s, though data validity ques
tions exist [16,17] as some studies supported the survival of select 
trauma patients [17–19] while others showed the standard did not in
fluence survival chances [16,20,21]. The US military used the Golden 
Hour as “a ‘matter of morale’ and a ‘moral obligation’,” and its use was 
continued “as a reasonable standard for establishing medical support… 
where numerous operations of similar risk are geographically dispersed” 
[20]. Here, the "Golden Hour" refers to the arrival of higher-level care 
responders to large-scale incidents [20]. Bowman stated that in rural 
areas with patient transport over one hour “ [u]rban protocols that as
sume rapid transportation to a medical facility may be irrelevant” [22,
23]. By these criteria, “rural” can be defined as an initial response within 
one hour.

4. New definitions

With urban and rural parameters established, the criterion extending 
further than 1 hour has not been defined. Two terms are proposed here: 
“Remote” and “Geographically isolated.” Currently, these terms are not 
used to delineate responses, do not highlight the specific complexities 
involved, and do not have clean definitions. Assumptions embedded in 
standard urban or rural processes, formulas, and understandings are not 
accurate for remote or geographically isolated locations. Designation of 
what constitutes urban infrastructure differs vastly from remote or 
geographically isolated communities. For example, urban infrastructure 
may consist of piped freshwater and wastewater delivery systems with 
sewage treatment versus water delivery and "honey buckets" dumped on 
the ground in geographically isolated areas.

Wilderness medicine was developed to address incidents “charac
terized by delayed or prolonged (over 1 hour) patient transport” [23] to 
higher-level medical care facilities; this prolonged transport is typical of 
large disasters. Wilderness medicine acknowledges the complexities of 
remote and geographically isolated terrain in treatment, patient trans
port, and timespan to higher medical care [24]. Despite improvements 
in mobile communications, a 2009 commentary remains applicable in 
2025: “ [D]ue to the often remote areas of wilderness [emergency 
medical service] operations, it may be impossible to contact a physician 
by either radio or cell phone” [24]. Note, when telecommunications, 
standard medical services, or access become disrupted by disasters, even 
urban areas can become remote or geographically isolated. Time, not 
distance, becomes more critical from a responder perspective in remote 
and geographically isolated locations.

Access is a critical parameter to consider when defining specific 
response categories. "Rural" remains accessible by a two-lane paved road 
between grain fields or a narrow mountain road. "Remote" – frontier, 
wilderness, bush, outback, hinterlands – replaces dirt roads with narrow 
trails or is inaccessible by traditional means [22,23]. There is still an 
ability to access a remote location, but it may take up to 24 hours. Using 
this criteria, “Remote” can therefore be characterized as an initial 
response time between one and 24 hours.

Without standard access to a location, no resource can arrive within 
24 hours to provide aid, thus requiring non-standard modes of trans
portation. The fields of environmental genetics and evolutionary biology 
use the term “geographically isolated” to describe inhibited or precluded 
development of a species due to a physical barrier, such as oceans, 
mountain ranges, or other geographic features; the Galapagos Islands 
are an example of this genetic and biologic isolation [25,26]. In a 
disaster, when physical separation inhibits or precludes direct interac
tion due to no road or path available, adjustments from standard 
response plans are required for initial access. Using this criterion, 
“Geographically isolated” can therefore be characterized as an initial 
response time over 24 hours.

Emphasis on these definitions recognizes the difficulty of resource 
arrival. Earthquakes, typhoons, or tsunamis can block or destroy roads 
and bridges, limit access, and challenge distance-based or population- 
based measures. When an incident exhausts local response capabilities 
and crisis standards of care are implemented, external assistance is 
needed [27]. The magnitude 9.3 Sumatra earthquake and tsunami in 
2004 destroyed infrastructure in Sri Lanka which delayed water-based 
asset access from India, only 27km (17mi) away while waves 
continued for 17 hours precluding both immediate local response and 
arrival of external personnel [28].

Locations experience reduced response capability due to physical 
separation of assets or lack of specialized assistance, leading to dispro
portionately more impacted people. The UN SIDS report noted limita
tions in local staff or volunteers resulted in greater reliance on 
international groups [8]. Local capabilities were inadequate to deal with 
the aftermath of the 2023 Lahaina, Hawaii, United States wildfires; thus, 
specialized response teams - cadaver dogs, urban search and rescue 
teams, and a Disaster Mortuary Operational Response Team - were flown 
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in from mainland US [29,30]. Infrastructure was so severely damaged 
after the 2024 earthquake in Port Vila, Vanuatu [31] that responders 
needed heavy excavators and jackhammers from outside aid sources to 
access victims [32], while aftershocks halted response operations [33] 
and airport damage caused responders to stage operations in Santos and 
then use alternate travel means [34]. Australian urban search and rescue 
teams were delayed almost 30 hours due to airport damage and poor 
weather [35] while New Zealand’s teams experienced logistical and 
communication challenges [31].

The UN SIDS report also noted outside groups may not have local 
familiarity or cultural sensitivity [8]. Demonstrating the effects experi
enced by SIDS in a continental-based disaster, extratropical 
post-typhoon Merbok struck the high-latitude west coast of Alaska, 
United States in 2022 [36–38]. Merbok affected 57 Indigenous villages 
over a 2100km (1300mi) area with no connecting roads, rails, or elec
trical grids; existing aircraft flight rules and ship operation treaties 
limited access via air (960km or 600mi) or sea (2600km or 1600mi) due 
to unfavorable weather conditions. Damage to airfields blocked 
incoming aid and delayed arrival of outside response assets in some 
villages [38–41]. Weeks after the storm, disaster aid forms translated by 
a federal contractor were deemed culturally insensitive, “unintelligible 
and offensive” [42] to the local Indigenous population [43,44].

The time required for initial response assets in these sample cases 
was over one hour or over 24 hours, reinforcing the need to recognize 
time, as opposed to distance, when defining remote or geographically 
isolated locations. Time-based forward planning allows for pre- 
identification of methods to reduce arrival time, including alternative 
transportation, advanced recognition of concerns for operational activ
ities, and pre-planning actions.

5. Conclusions

In any location affected by a disaster, response asset access time is 
crucial to saving lives. Three factors exist that affect access time in 
nearly every remote or geographically isolated area during disasters: 1) 
immediate response needs quickly overwhelm internal capacity; 2) 
external response assets take additional time to arrive; 3) infrastructure 
damage prohibits air and maritime response. Additionally, SIDS spe
cifically are always geographically isolated due to being surrounded by 
water. Our Perspective, reinforced by studies and real cases, proposes 
four time-based definitions for adoption by emergency management 
professionals to use in disaster planning and response for better delivery 
of necessary services: 

Urban: Areas of significant population with initial response times 
measured within 10 minutes.
Rural: Areas of population outside urban areas with initial response 
times between 10 minutes to one hour.
Remote: Areas of population beyond rural boundaries with limited 
road or trail access and initial response times measured between 1 to 
24 hours.
Geographically Isolated: Areas of population with a physical 
boundary (mountain range or ocean) and no road access where 
initial response times exceed 24 hours.

Time is a critical aspect of reducing losses of life and property. Here, 
we argue that extending current definitions helps to reframe this issue 
and improve planning efforts in both normal times and those of 
diminished accessibility. By instituting these definitions as guidance, 
emergency management professionals for urban, rural, remote, and 
geographically isolated locations can more accurately plan their capa
bilities and prepare accordingly in order to save more lives.
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