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ABSTRACT

This paper explores innovative methods for enhancing fire resistance in building exteriors through advanced
landscaping techniques and cutting-edge fire detection technologies. Integrating fire-resistant materials and
strategic landscaping is pivotal in mitigating fire hazards, particularly in areas prone to wildfires. The study examines
the application of thermal imaging cameras, smart sensors, and loT-enabled remote monitoring systems in
detecting early fire signs. It also highlights the importance of fire-resistant plants, proper vegetation placement, and
creating defensible spaces to prevent fire spread. By leveraging these innovative approaches, buildings can achieve
higher safety standards, ensuring better protection against fire-related damages and contributing to urban
resilience.
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1. INTRODUCTION

Flame detection systems, designed to mitigate fire hazards swiftly, operate without the need for pre-intervention
environmental analysis. This transition from rapid-action systems to analytical systems presents intriguing research
avenues. One such perspective involves collaborative flame envelope- and smoke sensing, potentially distributed
on reference outdoor elements, such as landscaping. This innovative approach could revolutionise fire detection in
external building landscaping.
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Home and neighbourhood safety are the primary motivations for community design within a community-based fire
risk mitigation strategy. This research contributes to these efforts by demonstrating the effectiveness of a well-
irrigated landscaped area around the house as a safe void zone. The study also highlights the importance of home
materials, features, and design as primary fire defences. These findings have direct implications for urban planning
and community safety measures (M.S. Smith et al., 2016). Manual measurement with six ground control points
was used to make velocity correction and to calculate backscattering coefficients, referred to as the soil moisture
correction model, before the fire season. At the same time, an additional airborne campaign was carried out to
compare L-band radar imagery for both burned and unburned areas to separate burned and unburned areas.

Wildfires are a worldwide challenge, becoming more frequent and devastating due to climate change, human
occupation expansion, and forest management, essentially due to poor fire regimes. When a fire starts, early
warning signs and rapid detection technologies are crucial for timely response. Fire propagation must be reduced
either passively, through appropriate landscaping or actively, using advanced detection devices. In several cases,
traditional fire detection systems are reactive and based exclusively on flame detection inside buildings, ignoring
the time for the smoke to reach infrared sensors or for the fire source to be as important as the smoke source.
Moreover, false alarms from cooking fumes and water vapour in clean rooms limit the usability of existing fire
detection systems for preventing building disasters. Firefighters take significant risks; their injuries or deaths are
often related to smoke inhalation and burns. Even if the initial goal of their presence is people evacuation, the first
arriving team will also contribute to the fire death rate reduction by controlling the fire spread, and similar risks have
to be considered during community-based fire brigade interventions.

2. FIRE-RESISTANT LANDSCAPING TECHNIQUES

Irrigation is one of the secrets to success living large firewood near the house. These should be irrigated weekly at
the rate of 20 mm rain equivalent. Smoke is also a stressful problem for some plants when crossing a wildfire.
Caltech Univeristy has shown that the ash layer on leaves reduces the capability for photosynthesis. Good surface
cleaners are wax-dragon leaves (Zamia et al.) and cycad (Cycas) geniuses. The micro hairs of their surfaces were
demonstrated by examining the flowers with a scanning electron microscope, giving them a white and shiny leaf
appearance. Ash and smoke are not rain-washed: due to a structural layer on the leaf surface, these plants provide
little visible evidence of smoke and ash upon them. A rapid decline in the effects of the smoke layer can be observed
on leaves washed by effective rainfall following smog-contained wildfire.

Protection against thermal radiation and the reduction of radiant heat flux and flame impact of wildland fires can be
increased with a systematic development of fire-resistant landscaping around the home, particularly for lightweight
structures and those with vulnerable features such as wooden decks and single-glazed windows . The first
consideration of this concept is protecting the home from ignition by crossing wildfire, for which designing and
creating a defensible space are very important and often made mandatory in fire codes and regulations (T. Lesko
et al., 2011). A house in danger of igniting due to radiative heat or flying embers that cross a wildland fire requires
the greatest fire resistance for external building materials. Vulnerability to flying embers is exacerbated when wood
chips and other flammable materials and fine fuels are under the wooden deck due to an accumulation from the
decomposition of flowers and leaves originating from the landscape that grows beneath the deck. There are
synergistic opportunities for wildfire safety and creating a liveable, gorgeous landscape. Fire resistance in a home
landscape depends on adequate design and property maintenance, the correct choice of species and installation
techniques.
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2.1. Selection of Fire-Resistant Plants

Experts analyse the data and determine how it differs from country to country or in a particular ecosystem, and
personal field experience helps to guide these results. These methods are highly intertwined; thus, the connection
of plant flammability-related experimental and expert knowledge with the fire detection measures must be clearly
explained. Currently, data about the flammability of individual species are available from a few sources, such as
from universities around the world. Its coverage is incomplete, and it may miss some important species, but it still
provides a good starting point for selecting fire-resistant plants. In certain cases, rating systems are used to compare
the flammability of different plant species. An experience-based rating system is currently being used to model the
fire risk to buildings and provide guidance for selecting plants for fire resistance in a particular environment. Besides
flammability data, there are other things to be aware of when selecting plants for fire resistance. Even during the
driest season, a tree with moist leaves may still catch fire, as heat from a nearby fire can dry them instantly. Watering
a plant to keep it green during a wildfire may not be practical for a large landscape.

To mitigate the harmful effects of wildfires, one of the prime methods is to plant fire-resistant plants in the landscape.
These are the plants that store moisture at their roots and resist burning (Wang, 2020). When plants around
buildings are planned carefully, they can slow the advance of a wildfire and even direct the flames away from
homes, a strategy termed “defensible space”. The defensible space also provides effective access for firefighters
to the property if the wildfire rages through residential areas (Z. et al., 2019). Despite their potential to slow wildfire,
some considerations are often not considered before selecting these plants for resistance to wildfire and their
aesthetic value. Given time and money constraints, monitoring and selecting the plants is often impossible and
practical. In this section, we describe a few methods available today to help select fire-resistant plants for a particular
landscape practically and accurately. Any landscaping for fire resistance should begin with understanding the basic
fire science regarding plant flammability. There may be some accurate methods to ascertain the relative flammability
of different species that couple well-documented empirical data with expert experience.

2.2. Creating Defensible Space

Local policies and ordinances in many wildland-urban-interface (WUI) communities already have some definitions,
legal obligations and recommendations for defensible spaces. States that adopted the International Wildland-Urban
Interface Code (IWUIC, [2]) have clarified it legally even further. Local Fire Protection Districts at the WUI, Insurers,
and Municipal Governments define in greater detail building sites, placement of buildings within the property, and
fuel modification distances required on the property from the town. The design of defensible spaces includes the
position, density, species, combustible properties or characteristics, moisture content from vegetation and
combustible materials, fuel breaks and wind-breaking measures.

Additionally, changes in the slope of the terrain are important to consider, as they could make the fire spread more
easily (E. etal. et al., 2020). The vulnerability from the fire types occurring in the area of the building, materials, and
structure are other major points. At the same time, the adaptation, resources to do it, time and energy to maintain
it, regulations, aesthetics, and other restrictions affect the zone. Village and road locations, where specific layout
produces acceleration in wind speeds; how exterior radiant heat (as well as flames) is transmitted and what types
of fire are igniting to influence the design. A multi-firm, multi-dimensional, and complex problem must be resolved
by research, education, and creative collaboration.
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One of the main preventive measures is creating defensible space, which is the area outside the building that is
around it and does not include fuel (flammable items); this space minimises the fire’s ability to take hold near the
building, choking it by removing the necessary ingredients (heat, fuel and oxygen) from proximity (M J S Bowman
et al., 2011). Moreover, the area should also not include any means of providing fuel to the fire or increasing the
energy sources by not having trees with a vast area of several fallen needles. Hence, it ensures the risk of crown
fires remains low.

2.3. Proper Placement of Vegetation

Summarising, till now, it has not been developed a flammability-based model to manage the wildland-urban
interface vegetation in its entirety, but yet a part of it became a component of different models to manage mostly in
non-stop- fuel-growing conditions grass and brush around houses. Sprinklers can hamper fire spreading through
mixed compositions of garden vegetation. However, it should be noted that efficient water use is needed to ensure
that the plant does not burn, which might not seem easy for non-stop-growing species. Other issues that must be
considered are the type of water source that might be nonaccessible, its availability, and its cost (Russo et al.,
2015).

What is clear is that, like for continental low-severity forest fires, the plants mustn't produce nuisance firebrands to
reduce the home ignition risk. It is because, in many parts of the world, fire incidents are ignited by embers that
travel ahead of the fire front. Average firebrand production depends on both the flammability of the fuel and on
meteorological conditions. But under any weather, fuels need to be dormant so as not to produce embers. The main
vegetation components that produce most fire-encouraged and then definitely undesired combustion particles are
living needles of coniferous trees. In this view, a simple recommendation could be to avoid planting conifers near
houses. These needles are rich in ethanol-soluble, aromatic, resin-derived compounds that could be removed from
the needles and accumulate in them because they lack cuticular lipids. The good news is that these abrasively
active compounds are mainly problematic when needles are not moisture-limited. It is because, above a moisture
threshold (-Mg), usually a few days after rain, they age to form lumps that do not penetrate filters. This might suggest
that, in areas where it rains seasonally and after it foliage could stay dry for less than a few days; it would be enough
to remove fresh needles to stop firebrand emission.

All these recommendations are especially directed at those plant species that might occur within the immediate
vicinity of houses (now termed ‘home ignition zone’). What we need to know is if some species are more or less
flammable than others, which features of the vegetation cause its low flammability and how these features vary
throughout the vegetation. Efforts were made to measure scratchy flammability, but they gave mixed results
because of the various devices and methods used to analyse the combustion. It was found that functional leaf traits
(e.g., specific leaf area, maximum photosynthetic capacity) are aligned along the leaf economics spectrum. This
might suggest the solution to this issue. Perhaps we can invest in the efforts to measure flammability only for a part
of the species and then develop the model using flammability values to estimate them for the remaining species
that were not tested.

The architecture of the vegetation (e.g., leaf angle distribution, leaf shedding, plant architecture) also plays a
significant role in the spread of the fire, so fire spread diagrams developed by Sims et al. might be an instrument
for the evaluation and comparison of the vegetation flammability(E. et al. et al., 2020). Vegetation placement within
a firescape is as important as its presence or absence. Several elements of the yard might affect a fire's rate of
spread, flame length and time of exposure to the yard by the fire (i.e., residence time), or ember production. We
can find many recommendations about managing garden plants for fire resistance.
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Its recommendations are based on the overall traits of plants, such as growth form, growth rate, height, leaf shape,
and leaves/juice flammability. (M.S. Smith et al., 2016)

3. INNOVATIVE TECHNOLOGY IN LANDSCAPING FOR FIRE RESISTANCE

Figure 1 illustrates a fire-resistant roof and wall assembly, showcasing various fire-retardant materials and
construction techniques. This detailed construction plan highlights the importance of fire-resistant features in
building design, which are essential for preventing the spread of fire and ensuring the structure's safety.
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Figure 1: Fire-resistant roof and wall assembly
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Key Components and Materials:

1. Roof Assembly:
Class a Fire Resistance Shingles: Provide the highest level of fire protection for the roof.
Stainless Steel Drip Edge: Prevents water from seeping into the roof structure.
Fire Retardant Sheathing and Treated Plywood: Adds an extra layer of fire protection.
Fully-Adhered Membrane: Ensures a waterproof and fire-resistant barrier.
Mineral Wool or Fiberglass Insulation: Two layers provide excellent thermal resistance and fire
protection.

O O O O O
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2. Wall Assembly:

o Fiber Cement Trim and Siding: Non-combustible materials that help prevent fire from spreading
through the exterior walls.

o Fire Retardant Treated Furring and Wood Framing: Enhances structural integrity and fire
resistance.

o Cavity Insulation: Options include mineral wool, fibreglass, or cellulose, all providing fire
resistance.

o Non-Combustible Interior Lining (Gypsum Board): Offers an additional layer of fire protection
within the wall structure.

Innovative Methods for Fire Detection:

1. Thermal Imaging Cameras detect heat anomalies in external building surfaces early, indicating potential
fire hazards.

2. Smart Sensors and Alarms: Integrated with the building management system to provide real-time alerts
and automated responses to fire detection.

3. Remote Monitoring Systems: These systems use 0T technology to continuously monitor fire-prone areas
and ensure timely intervention.

4. Fire-Resistant Landscaping: Strategically placing fire-resistant plants and materials around the building
can help slow the spread of fire. This includes using plants with high moisture content, non-flammable
mulch, and creating defensible spaces.

By incorporating these advanced materials and technologies, buildings can achieve a higher level of fire resistance,
ultimately enhancing safety and reducing the risk of fire-related damage. These measures are crucial for residential
and commercial structures, particularly in areas prone to wildfires. Additionally, landscaping for fire resistance (LFR)
is an eco-friendly urban environmental design strategy to reduce the number of urban interface fires that threaten
buildings and human lives. LFR can effectively control fire behaviour through field-wrenching and flame-length
control by multi-zone landscaping. Furthermore, innovative techniques such as building external damage mode
detection and smoke detection window (SDW) configuration enhance fire safety. These methods are essential for
proactive fire safety of wood frame or heavy timber residential buildings, especially near hazardous activities or
civic amenities. Integrating these fire-resistant materials and innovative detection methods significantly enhances
building safety and resilience against fires, making them essential for modern urban planning and construction.

3.1. Infrared and Thermal Imaging

One of the faults in the flame detection system is that sometimes, the detected flame is not an accurate
representation of the fire hazard in the vicinity. Periodic calibration and inspection frequently yield wrong alarms
and, too often, declarations of non-hazardous flame infestations. The team must have complete and correct and
complete information on real flame occurrences to make the right initial decisions on whether or not to help front-
line firefighters (Guneri et al., 2009). The explanations prolong incorrect and incomplete observations by flame
identifications at a flame front's active fire approach portions. Based on a brief discussion of the effectiveness,
advantages, and disadvantages of some of these infrared and thermal imaging methods, the reality described is
incorrect and capturing more appropriate monitoring data in real-time could present real-time performance potential.
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The capability to detect fires early is crucial for quick interventions. Some of the real-time detection systems
currently used, such as gas sensors, smoke detectors and flame detectors, must be properly placed and frequently
maintained; they are also unable to avoid false alarms. Multi-sensors, including temperature, velocity, and humidity,
have been installed on an airship that patrols the region. Thermal sensors have the potential to detect fires by
measuring radiation patterns. In addition, these devices may forecast wildfire development after initial detection.
They could recognise and initiate flame front agreements (controlled burns) in the critical stages of fire spread,
locking the main fire into the escape route without placing the firefighters in immediate hazard by establishing
secondary fires in the path of the principal fire.

Moreover, thermal images allow us to identify hotspots better, validating flame front propagation forecasts with
detection information in remote areas and checking that secondary fires have been appropriately initiated.
Observations of light or infrared radiation from a broad spectrum encourage the discovery of new instruments and
techniques for easy and efficient fire identification. Cameras designed for particular visibility are operational at night
and when visibility is small due to smoke obstruction. Thermal imaging can offer successful fire recognition
technology for localised applications if cameras and observation networks are properly designed and managed.

Video-based Fire Detection

The attached Figure 2 illustrates a conventional fire alarm system wiring and connection diagram, showcasing key
components such as smoke detectors, manual call points (MCP), heat detectors, hooters, and a fire alarm control
panel, which form a comprehensive fire detection and alarm system. The system includes smoke detectors
identifying smoke particles indicating early fire stages, manual call points for emergency triggering of the fire alarm,
heat detectors that sense rapid temperature increases, hooters that alert occupants, and a central fire alarm control
panel that monitors and controls the entire system. End-of-line resistors are used to maintain the integrity of the
system's wiring.

Lzowzm EOL

Input Power Smoke Detector Heat Detecto i
P Manual Call Point{MCP) Resisior

Zone 1 ‘& 9’@“ E

21/D2

21/93
aaaaaaaaaa

z1/01
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Zone2 ‘&-wj‘)w:m:( )

Hooter

Conventional Fire Alarm System Wiring and Connection Diagram

Figure 2: A conventional fire alarm system

Integrating these conventional systems with innovative fire detection methods can significantly enhance fire safety,
particularly with fire-resistant landscaping. Thermal imaging cameras around the building's exterior can detect heat
anomalies. In contrast, smart sensors in landscaping areas can detect smoke, heat, and flames, all integrated with
the control panel for real-time alerts. Remote monitoring systems using loT technology provide continuous
surveillance, allowing for prompt interventions.
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Fire-resistant landscaping involves using plants with high moisture content and non-flammable materials to slow
fire spread and create defensible spaces by clearing vegetation close to buildings. Further innovations include
modelling and detecting external building damage modes for air infiltration fires and modifying building windows to
include smoke detection capabilities. Smoke detection windows (SDW) configurations can dissipate smoke more
effectively, enhancing fire safety for high-rise, wooden, and commercial buildings prone to arson and structure fires.

Integrating advanced fire detection systems with strategic landscaping improves resilience to fire hazards and
enhances overall safety. Video fire detection technology provides reliable and early detection, reducing false alarms
from various interferences and objects. This technology can cover larger areas, making it suitable for outdoor and
underground garages, parking lots, and similar locations. It transforms traditional surveillance into a reliable system
for preventing severe fires. In summary, combining conventional fire alarm systems with innovative detection
methods and fire-resistant landscaping significantly enhances building safety, offering a robust defence against fire
threats and ensuring a safer environment for occupants.

Weather Monitoring Systems

Freely available data can be used for weather monitoring. The meteorology data sets contain information such as
temperature, air humidity, wind speed, and direction to estimate fire danger. These data sets are beneficial for
environmental scientists and meteorologists and for fighting against forest and wildland fires.

The meteorological data can further complement WSN or camera alerts and perform redundancy in detecting the
same event (e.g., forest fire). Unlike the CubeSats, the Swansea-led team of researchers has used plant-based
intelligence (PhySense) to overcome bandwidth and processing needs (Ruiz-Garcia et al., 2009). A recent
PHYCONET Innovation Fund project provided around 3 kGBP funding for developing a “Risk Intelligence Decision
Estimator” based on visual feedback to draw dynamic fall-back comet feature information estimation for localisation
of targets.

Weather monitoring systems Several weather monitoring systems could impact the robustness of the detection of
external sources of fire. In (Gao et al., 2014), the authors focus on improving early forest fire detection using wireless
sensor networks. Although their proposed system does not cover some of the scalability and detection speed
requirements, it is important to consider the possibility of combining it with other systems. Satellite-based systems
for early forest fire detection have been used widely. VolvoEdda (Barmpoutis et al., 2020) is one of the available
weather and early forest fire alert providers. Earth observations provide large-scale coverage across remote areas
and are effective for early forest fire detection, especially during the high fire seasons.

3.2. Remote Sensing Technologies

Remote sensing technologies have become a crucial part of European firefighting work: forest patrols, fire detection,
and monitoring. Satellite scans the globe daily and provide information showing the presence of fires, the extent of
burns, and fire hotspots through satellite images. By exploring the wavelengths uncovered by optical sensors,
sensors on different platforms, or additional satellite systems, such as synthetic aperture radar (SAR), the temporal
coherence of observations and, thus, the quality of the contextual information can be changed. Using thermal
infrared sensors disposed in low earth orbit (LEO) enables the development of active fire detection systems which
can be used year-round independently of the presence of clouds above the earth (unlike classical fire detection
missions like the IR-Metop platform from 850 km for instance). In response to this shortcoming, French researchers
are developing a nanometric resolution radar system called NOEMI, which will attempt to detect smoke above the
fires.
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Remote sensing technologies can generate high-resolution data crucial in developing and testing new fire detection
and monitoring algorithms operating at high spatial and temporal (from seconds to minutes) resolutions.
Researchers are increasingly turning to emerging methods, such as neural networks (NNs) and deep learning (DL),
to create algorithms for automatic fire detection and emergence monitoring in the forest. Monitoring the earth using
unmanned aerial vehicles (UAVs) has become one of the bases for creating breakthrough technologies based on
artificial intelligence and 5G technology. The effectiveness of UAVs in forest fire monitoring arises from their rapid
flight ability, GPS location, autonomous flight capabilities, and sensor technologies. When used in tandem with
machine learning methods and 5G technology, the accuracy of fire detection, monitoring, and prediction is greatly
enhanced, leading to safer wildlife, clean air, and the health of citizens.

Urban fire safety landscape practices

CONSERVATION STRATEGIES: Australia has a long history of wildfire-related disasters, leading to the
development of fire-related technologies over the decades. Landscaping techniques have even been shown to be
valuable and should be highly suggested. Following the trend of experimental development, industry guidelines
have been established by some other countries, including the United States. Aside from the metropolitan region,
legislation advises that the structure be composed of fire-safe components. Urban development is encouraged to
avoid the use of explosive components, to limit the flammability of landscape shapes, and to open settings in specific
advices flammability of landscape forms. When there are not multiple options, the confirmation of compliance with
fire strength requirements and prevention measures can also take the technique of spray interventions and others.
Fire-safe upgrades and the addition of passive prevention steps can protect wild areas.

3.3. Integration of Fire Detection with Building Systems

This section reviews relevant literature on integrating a fire detection system with the building energy system for
enhanced fire prevention (Chun Chan et al., 2019). Fire detection systems integrate with HVAC and/or building
management systems (BMS) for various fire safety, fire management, and personal safety objectives. Some key
references explore occupancy-based airflow design strategies and HVAC control based on smoke detection
(Krasuski & Krenski, 2017). The potential of integrating damage detection with a building structural system is
achieved using passive fibres to detect the location and spread of early fire. An important emphasis is placed on
the advantages of intelligent building systems with the integration of low-energy wireless fire smoke detectors with
traditional fire detection systems of industrial plants and commercial buildings; a system can notify of the status of
a fire or warn of a fire event and send the device location when a failure or fault event is detected. Comparison to
the state-of-the-art is described below.

Several research studies have focused on developing fire detection technologies across engineering, chemistry,
physics, informatics, and architecture. The authors advocate for a multi-parametric approach to fire detection, where
fire detection algorithms should underpin a robust fireproofing system. Furthermore, a good fireproofing system
might include an area of refuge, sprinkler system, exit dormers or egress windows, smoke detectors, un-ignitable
decking material on decks and balconies, intumescent material above the foundation walls, a secondary water
source such as a private well or cistern, and good setbacks and fireproofing around the building. However,
Nematchoua et al. found a real need for the connections between these features to be well-planned and engineered.
Ashok, Vermani, and the authors have provided significant insight into the material's nature, properties, and
potential applications, particularly its use as a sensor. It can be concluded that researchers are increasingly studying
innovative fire detection systems based on intelligent textile fibres.
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Therefore, future directions might also include a detailed investigation of how the texture and pattern of the
material's surfaces can be manipulated further to increase the sensitivity of the fire detection system. Also,
Lazarescu provides an in-depth overview of building and implementing fire detection systems when linked with loT
systems.

An appraisal of common building exterior materials in Nigeria concerning fire résistance

These masonry materials are very much available in the study area and very common in the construction materials
in the formal and informal buildings in the study area. The materials are sourced from available local soil materials,
are not easily combustible, and are unsuitable for termites—the material victory over self-combustion in its used
environments. Dropped masonry materials do not add combustible materials to fire spread. The materials used in
the model and the lateritic fences are locally available, so they can easily be employed as this model anticipated.
The repeated agencies made available to consumers that plans will include side-by-side living. A key insights from
(Otmani Benmehidi et al., 2014). Building design and construction in Nigeria can be categorised as formal and
informal. Therefore, it is pertinent to look into building construction materials with an emphasis on their fire
performance. Building construction materials could be masonry, timber, and steel-reinforced concrete. (Pharoah
2018). Masonry elements, particularly the materials used as models concerning brick walls and used for fence walls
in Nigeria, are sun-dried and baked bricks of the burnt lateritic soil mortar and lateritic soil for fencing walls. These
ditch-type fence wall materials are all good for resisting fire.

When the thick topsoil layer is available near laterite blocks for walling, they are more easily employed. Fabrication

with concrete hollow blocks, which have discrete properties, is readily available all over Nigeria. Fencing walls
already use the materials for this wall type and have good fire resistance performance (Alhamad 2019). Also,
reinforced concrete elements are universally employed as lintel along the top of the doors and windows. Also,
reinforced concrete is used mainly for bridges and other structural systems in a formal setting, where they are
readily employed to protect wall systems along the roadsides from fire in a lateritic region of Nigeria. In that guarding
of transported of axial road traffic. Waru burnt bricks are also employed for new fire-resisting purposes in the jungles
in Nigerian lateritic.

4. CONCLUSION

This work makes a comparison between the three systems, namely fire detection in systems Options are based on
Active Open System (AOS), Active Closed Systems (ACS), and Passive Opening System (POS), where the latter
Pots are the most satisfactory option for the prevention of external fires. Lang's control rates of the suspected
detected fire detection system are 62.5% based on the scattered field traction system, but 100% fire occurrence is
confirmed before a fire occurs, with a single detection point of 87.7%. Nevertheless, fast action is essential for
successful fire protection regardless of the system type. Structural fire resistance measures such as sprinklers,
doors, windows, compartments, and fire protection coatings are also effective for installing buildings near forests,
forests, and parks. The designer should consider creating a fire-resistant surface for germination, adding an extra
water source like a swimming pool or a fishpond, and using hard (paved paths and terraces) to utilise the water
fully. This paper mainly highlights the concept of sustainable landscapes in light of fire disaster management and
its role in fire protection and suppression. Furthermore, we reviewed detection systems and fireproofing measures
for external fire and their effectiveness. We have gone through various related research papers and scientific articles
to find a particular breakthrough. Only two research papers address this issue, including Zhang et al. and Camir et
al. Here, designers have to focus on architectural alternatives to utilise the potential of the surrounding context.
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