
Official wildfire alert systems - including CAL FIRE Emergency Alerts, NIFC notifications, and
Wireless Emergency Alerts (WEA) broadcast via cellular towers - are highly effective when cellular
infrastructure is intact and within range. However, rural properties face a last-mile problem: official
alerts can be delayed - sometimes significantly - after a fire is detected (latency varies widely
depending on detection method, agency decision-making, and the alerting system used), cell
towers near a fire front may fail or become overloaded, and properties without cell coverage may
never receive the official alert at all.

A community-operated mesh network with perimeter sensor nodes can detect possible fire
conditions and disseminate warnings to mesh-connected devices on the property and throughout
the neighborhood mesh, independent of cellular infrastructure. Such a mesh is a best-effort,
sensor-limited supplement only - it must never be positioned as faster or more trustworthy than
official alerts, and it is not a guaranteed alert system. Always act immediately on official WEA / CAL
FIRE evacuation orders regardless of mesh status; never delay evacuation waiting on a mesh alert.

Sensor nodes deployed at a property perimeter can monitor for possible wildfire precursors:

Gas sensors (advisory only) - MQ-2 or MQ-135 sensors are low-cost, uncalibrated
semiconductor gas sensors marketed for indoor leak/gas detection. They are not reliable
wildfire smoke detectors: they respond to nearby combustible gases and general air
pollution rather than dilute distant wood smoke, are highly cross-sensitive (alcohol, LPG,
humidity, dust, exhaust), and suffer high false-alarm rates and environmental drift
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outdoors. They must not be relied upon for fire detection. Prefer dedicated particulate
(PM2.5) sensors plus thermal/IR sensing, and treat any gas-sensor reading as a crude,
advisory indicator requiring human verification - never as a detection guarantee or a
substitute for professional fire detection or official alerts.
Temperature sensors - A sudden rise in ambient temperature (e.g., on the order of 10 C
above the daily baseline within a roughly 15-minute window - an illustrative, tunable
example rather than a validated detection criterion) can indicate fire proximity. SHT31 or
DS18B20 sensors provide reliable temperature data.
Infrared thermal cameras (advanced) - MLX90640 thermal array sensors can detect
heat signatures from approaching fire fronts and are suitable for high-risk perimeter
locations.

When sensor thresholds are exceeded, the node broadcasts an alert message across the mesh.
Meshtastic position/telemetry can be configured to include the node's GPS location, so recipients
can gain directional awareness of where the threat is originating.

Meshtastic mesh alerts should be understood as a supplement to, not a replacement for, official
CAL FIRE and NIFC alert systems. Integration approaches include:

A base station running MQTT can, as an advanced custom integration, bridge official alert
feeds and rebroadcast them as Meshtastic messages to mesh-connected community
members who may not have cell service. This is not a turnkey feature: official feeds are
published as NWS CAP/ATOM (not directly MQTT-subscribable), so the operator must build
the feed-to-mesh bridge and translation themselves.
Community mesh nodes along evacuation routes could, in principle, relay navigational
waypoints and road-status updates when official communications are degraded. Treat this
as an aspirational possibility, not a dependable evacuation-navigation capability: a low-
bandwidth, best-effort text mesh cannot be relied on for real-time routing during a fast-
moving fire.

Effective coverage depends on thoughtful node placement:
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Ridge lines - The highest points on a property provide both sensor coverage over the
surrounding area and optimal LoRa propagation. Ridge-top nodes with solar power are
ideal anchor nodes for a rural mesh.
Property perimeters - Placing sensor nodes along the downwind and flanking
perimeters can provide earlier warning before fire reaches structures. Any specific spacing
(for example, on the order of 500-1000 m) is only an illustrative starting point, not a
validated fire-detection design rule - effective spacing depends entirely on sensor type,
wind, and terrain.
Access road monitoring - Nodes on driveways and access roads can detect vehicles
(using PIR sensors) and help indicate whether evacuation routes are clear or blocked by
fire.
Dead zones - Identify terrain features (gullies, dense tree canopy) that block LoRa
propagation and add relay nodes to ensure full mesh coverage.

The 2018 Camp Fire, which destroyed the town of Paradise, illustrated the consequences of alert-
system failure under extreme conditions. Cell towers were overwhelmed or destroyed in the early
minutes of the fire spread, and many residents received no automated alert before needing to
evacuate. This is presented only as a general argument for communications resilience - not a claim
that a community mesh would have altered the outcome of that mass-casualty event. As a general
principle, a system that distributes warning information across multiple independent radio links,
rather than depending on a single centralized infrastructure, has more points of redundancy. A pre-
positioned community mesh is one such supplementary, best-effort layer - its alerts are preliminary
and are never a substitute for official alerting or professional fire detection.

A community-built sensor network is not a substitute for professional fire detection equipment or
official emergency management systems. LoRa mesh is best-effort, low-bandwidth, and depends
on low-cost sensors of limited reliability; it offers no guaranteed delivery. All sensor-based alerts
should be treated as preliminary indicators requiring human verification. Establish clear community
protocols for what actions are triggered by a mesh fire alert - but always act immediately on an
official WEA or evacuation order regardless of mesh status, and never delay evacuation waiting on
a mesh alert.
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