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Ski patrols operate across complex 3D terrain where radio shadow zones, terrain park features,
tree areas, and cliff bands create communication dead spots. Fixed repeater nodes on lift towers
combined with Meshtastic nodes worn by each patroller create a resilient self-healing mesh that
maintains communication even when individual nodes are temporarily out of range.

When a patroller responds to an injury, the first action at the scene is reporting location and
preliminary assessment to dispatch. With Meshtastic, a GPS position pin plus short text is
transmitted instantly to all on-duty patrollers and the patrol room. Dispatch sees the position
plotted on a map overlay, enabling them to route the second responder and toboggan team
directly without the first responder describing their location verbally - a significant advantage
where run names are ambiguous or the responder is off-trail.

A lost skier who carries a Meshtastic-capable device transmits their position passively. Patrol can
see the subject on the mesh map without the subject needing to actively call for help - useful when
the subject is injured, panicking, or in poor cell coverage. For resorts that issue demo nodes to
groups (ski schools, corporate events), this provides a lightweight accountability system.

LoRa mesh and avalanche transceivers are complementary technologies targeting different phases
of an avalanche incident:

Avalanche transceiver (457 kHz): Used in the fine search phase when a victim is
buried. Short range (under 60 m in search mode), specifically designed for locating buried
victims. Every backcountry traveller must carry one regardless of other communications
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devices.
LoRa mesh: Used before and after burial - tracking group positions while touring,
communicating burial location to responders, coordinating probe-and-dig teams. GPS
coordinates from the last transmitted position before burial significantly narrow the search
area.

Meshtastic must not be positioned as an avalanche safety device. It does not replace a 457 kHz
transceiver. Emphasise the coordination role in all training materials.

Lift towers are ideal relay locations: elevated, often with existing electrical infrastructure,
maintained by resort staff, and covering the entire lift corridor. Approach the resort's mountain
operations manager with a brief proposal framed around patrol safety and lost-skier response. Key
points for the proposal:

Hardware is small (roughly the size of a hardback book), bolt-mounted to the tower
Power draw under 1W continuous - negligible on a circuit that already powers lift lighting
No software integration with resort systems required
Hardware removable at end of season if the pilot is not renewed

Most resorts that have evaluated this concept have been receptive, particularly when framed
around improving lost-skier response times and patroller safety.

Terrain parks concentrate injuries in a small area with complex sightlines. A fixed relay node
covering the park enables park crew to maintain communication with patrol without handheld
radios that are impractical while inspecting features. A simple "park clear / park hold" message
system reduces the need for patrollers to ski through the park to check status.

For backcountry touring groups using a resort as a staging point, Meshtastic provides group
communication beyond the resort boundary where resort radios do not reach. Groups splitting into
separate lines on a peak stay in GPS contact. The guide shares turn waypoints and safe descent
markers. If a member is injured, their position is immediately visible to the rest of the group
without requiring anyone to be in an exposed position to maintain radio line of sight.
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Cold weather introduces significant challenges for battery-powered electronics. Understanding how
temperature affects battery chemistry, display performance, and condensation enables reliable
deployments for ski patrol, backcountry touring, and winter SAR operations.

The electrochemical reactions that release energy in lithium batteries slow at low temperatures,
reducing available capacity and increasing internal resistance:

Lithium Polymer (LiPo): At 0 degrees C, usable capacity drops approximately 20%. At -
10 degrees C, the loss approaches 35-40%. At -20 degrees C, a battery providing 2 hours
at room temperature may last under 45 minutes. LiPo is the most common type in
Meshtastic devices including the T-Echo and T-Beam.
Lithium Iron Phosphate (LiFePO4): More stable across temperature ranges. At 0
degrees C, capacity loss is typically 10-15%. At -20 degrees C, performance is significantly
better than LiPo. Seek out power banks using LiFePO4 cells (often marketed as cold-rated)
for critical winter deployments.
Alkaline (AA/AAA): Performance drops sharply below 0 degrees C and is not
recommended for sustained cold use. Use Energizer Ultimate Lithium primary cells, which
maintain performance to -40 degrees C, in devices with AA/AAA battery holders.

Chest pocket carry: The most effective method. Body heat keeps the battery near core
temperature (35-37 degrees C), maintaining nearly full capacity. A node inside a mid-layer
chest pocket experiences minimal cold-weather performance penalty.
Chemical hand warmers: A HeatMax hand warmer placed alongside the battery in an
insulated pouch extends cold-weather run time for stationary deployments, such as a
relay node at a patrol hut. Hand warmers provide approximately 8 hours of moderate heat
output.
Insulated enclosures: For fixed relay nodes, a closed-cell foam-lined enclosure reduces
heat loss. Styrofoam-lined Pelican cases are inexpensive and effective. Self-heating from
charge/discharge cycles provides modest additional thermal benefit.
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LilyGo T-Echo: The E-Ink display is fully readable in bright sunlight and snow glare, requires no
backlighting, and functions normally at cold temperatures. Refresh speed slows below -10 degrees
C but remains readable. Accepts AAA cells - use Energizer Lithium primaries for optimal cold
performance. Weight approximately 50 g. This is the recommended device for backcountry ski
touring use.

RAK4631 (WisBlock): Particularly low power, which partially compensates for cold-induced
capacity loss. Custom enclosures can be designed for specific mounting requirements such as
helmet-mounted or pack shoulder strap. Relies on a connected smartphone via Bluetooth as it has
no built-in display.

Displays to avoid in cold: TFT LCD screens used on T-Beam and some Heltec boards experience
sluggish response or display artifacts below -10 degrees C. OLED performs better than TFT but still
degrades in extreme cold. E-Ink is the most reliable display technology for sub-zero operation.

Moving a cold node into a warm interior creates rapid condensation as the node warms through the
dew point - a significant corrosion and short-circuit risk. Best practices:

Sealed enclosures: An IP67-sealed node condenses on the outside of the case, not on
the electronics. This is the preferred approach for nodes that experience temperature
transitions.
Silica gel desiccant: Include a desiccant packet inside any enclosure that is not fully
sealed. Replace every 1-2 seasons or when the indicator shows saturation.
Warming before opening: Allow a cold node to reach room temperature inside its
sealed case before opening for maintenance or charging. This ensures electronics are
above the dew point when exposed to interior air.
Conformal coating: PCBs used outside enclosures should have conformal coating
applied to all components. This does not prevent condensation but significantly reduces
corrosion risk when condensation occurs.

Verify battery is fully charged and warmed before departure
Carry device close to body during approach and activity
Use Energizer Lithium primaries if the device takes alkaline AA/AAA cells
Pre-configure channel and GPS before leaving the warm environment (touchscreens are
difficult with gloves)
Store backup power bank in inner jacket pocket
Allow device to warm slowly inside its sealed case before opening in a heated
environment
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