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Executive Summary

Hazard layers that feed underwriting, wildfire mitigation plan (WMP) review, and third-party audit routinely display a fuel number per
cell. The number alone is not enough. Without a declared basis — where each cell came from — Measured observation, Modelled
inference, and Grounded (model-initiated, anchor-constrained) surfaces can be silently mixed at landscape scale. Reviewers then
cannot answer the audit question that matters: what kind of evidence is this cell?

GFHL — Grounded Fuel Hazard Layer — is the spatial expression of grounded fuel at hazard-layer scale. Conceptually, a
conformant GFHL surface carries, per cell: a basis tag (Measured / Modelled / Grounded, and conceptually aged or superseded
measured states); provenance handles that connect derived cells back to sealed observation objects; and support-aware derivation
so measured influence does not travel unbounded across space or stratum.

What GFHL is not: a dynamic fire-behavior model. It does not compute rate of spread, flame length, or crown-fire transition. Those
remain in third-party behavior engines that may consume a conformant grounded fuel surface as input.

Core public rule (conceptual): plots / sealed observations are the evidence objects; cells are derived. Grounded cells do not become
Measured by inheritance. Normative interface rules live in GFMS-1.0; this essay teaches the spatial-expression role.

Naming locks: CFI = category - GFMS-1.0 = open standard - GFHL = spatial expression (not a behavior model) - PlotSeal = registry /
system of record - RiskWise = commercial vehicle (stack role only, not the thesis). Do not collapse CFI with GFMS or GFHL with a
fire-behavior model.

Soft next step only: read GFMS-1.0 Public and the Measured / Modelled / Grounded foundation essay; ask of any hazard layer whether
every cell declares basis, carries provenance context, and respects support-aware derivation.

1. Problem — Hazard Layers Without Per-Cell Basis Fail Audit

Spatial fuel hazard layers are now common inputs to insurance analytics, utility WMP dockets, catastrophe model workflows, and
infrastructure asset reviews. Two failure patterns dominate when basis is absent or implied rather than declared:

Silent mixing at scale Spectral / ML surfaces and sparse field clips are blended into Reviewers cannot separate physical observation from
one continuous “fuel map” without per-cell origin tags algorithmic coverage

False measured inheritance A handful of sealed plots are treated as if they “sponsor” Grounded or Modelled cells are misread as direct
every nearby cell as Measured evidence

Claim (overview thesis): A hazard layer that does not declare basis per cell is not audit-ready for high-consequence use, regardless
of resolution, color ramp, or vendor branding. The defect is structural: provenance was never carried with the value.

Illustration (non-normative): An underwriter receives a grid with fuel loads painted across a substation buffer. Three cells show similar
loads. One sits on a sealed field plot; one was constrained by nearby measured anchors within support; one is pure landscape model fill.
Without basis tags, the three cells look identical — and the docket cannot defend which ones are evidence versus coverage.

Asset-critical zones (fencelines, treated buffers, corridor first meters, pad edges) are exactly where silent mixing is most damaging:
those are the places where landscape averages are least representative and where unlabeled blending of observation and inference
creates the greatest challenge risk.

Fire-behavior models are not the culprit. What breaks underwriting, WMP review, and opposing-counsel challenge is a hazard
layer that hides where each cell came from.

2. Framework — GFHL as Spatial Expression
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2.1 What GFHL is

GFHL (Grounded Fuel Hazard Layer) is a spatial hazard-layer representation of fuel state that carries, at cell scale: (1) a basis tag —
Measured / Modelled / Grounded (and conceptually aged or superseded measured states); (2) provenance handles that connect
derived cells back to sealed observation objects and derivation context; and (3) support-aware derivation so measured influence
does not travel unbounded across space or stratum.

GFHL answers a spatial question: how is grounded-fuel evidence expressed as a hazard layer that underwriters, WMP reviewers, and
auditors can interrogate cell by cell?

2.2 Cell states (conceptual)

Cell state Public meaning (conceptual)

Measured Cell coincides with (or is the declared geometry of) a direct physical observation; only this class can stand as
measured evidence

Grounded Model-initiated cell constrained by local, temporally co-located measured anchors within declared support; does
not become Measured by inheritance

Modelled Algorithmic / spectral / ML coverage where no on-site weighed biomass anchors that cell within support

Aged / superseded measured Formerly Measured observation flagged as no-longer-current for present-day evidence use; historically

attributable, not current measured evidence

Claim (conceptual): Grounded cells carry no measured inheritance. They are derived surfaces, labeled as such. Treating a Grounded
cell as Measured is a category error — the same error as treating a Modelled cell as Measured.

2.3 Plots sealed - cells derived

Core public rule (conceptual): plots / sealed observations are the evidence objects; cells are derived representations for spatial
display and interchange. Derivation does not upgrade basis: a Grounded cell does not become Measured because a sealed plot exists
nearby; a Modelled cell does not become Grounded without support-aware constraint from measured anchors.

Layer-level integrity may be expressed over cell digests or equivalent integrity constructs (conceptual). Export classes such as
GeoJSON or CSV are illustrative interchange faces — not normative file mandates in this essay. Normative interface rules, adequacy,
support maxima, and conformance classes live in GFMS-1.0.

2.4 What GFHL is not

GFHL is not a dynamic fire-behavior model. It does not produce rate of spread, flame length, crown-fire transition, or containment /
suppression outcome forecasts. Those outputs remain in third-party fire-behavior engines. A conformant grounded fuel surface may be
consumed as fuel input by those engines. Collapsing GFHL into “a fire model” erases the audit property that makes the layer useful:
per-cell basis and provenance.

2.5 Naming locks and stack role

CFI Enterprise technology category Not “the standard”; not GFHL

GFMS-1.0 Open interface standard Not a product; not a behavior model

GFHL (this essay) Spatial expression of grounded fuel at hazard-layer scale Not a fire-behavior model; not a collapse of CFI with
GFMS

PlotSeal Registry / system of record concept for sealed observations  Not “Wildfire Data Center”; internals not public

MMG essay Intellectual foundation — basis taxonomy Not the spatial layer itself

RiskWise Commercial vehicle (stack role only) Not the thesis of this document

Allowed public phrase: Proprietary field-collection protocols may produce GFMS-1.0-conformant payloads that feed a grounded hazard
layer; they are not required for external conformance to the open interface.

3. Proof — Cell Taxonomy and the Consumer Boundary

3.1 Why per-cell basis is the audit unit

Claim: For hazard-layer audit, the natural unit of provenance is the cell (or feature), not the map title. A layer labeled “grounded” in a
caption while cells remain unlabeled still fails the underwriter's question: which cells are Measured, which are Grounded, which are
Modelled?
lllustration (non-normative) — three audit questions a conformant GFHL surface makes answerable:

» Where did this cell’s fuel value come from? - basis tag.

» What sealed observation objects, if any, constrain it? - provenance handles.
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» Does measured influence stop where support and stratum say it must? — support-aware derivation (normative detail in
GFMS-1.0).

GFHL — Spatial exp unded fuel (hazard-layer scale)

MEASURED GROUNDED MODELLED AGED / SUPERSEDED

Direct physical Model-initiated, Coverage without No-longer-current
evidence object anchor-constrained local anchors measured evidence

RULE: Plots / sealed observations = evidence objects; cells = derived

Grounded cells do NOT become Measured by inheritance

CONSUMER BOUNDARY

GFHL / grounded fuel surface ——input——m Third-party fire-behavior engines
(basis + provenance) (ROS - flame length - crown — NOT GFHL)

lllustration (non-normative) — schematic only. Normative rules: GFMS-1.0. Foundation: MMG essay. Not a fire-behavior model

Figure 1 — GFHL cell taxonomy and consumer boundary. lllustration (non-normative).

3.2 Claim vs illustration discipline

Statement class Example in this essay

Claim Hazard layers without per-cell basis fail audit readiness for high-consequence use

Claim (conceptual) Grounded cells do not become Measured by inheritance; plots are evidence objects, cells are derived
Illustration (non-normative) Figure 1 schematic; three-cell underwriter example; GeoJSON/CSV as example export classes
Deferred requirement Normative support maxima, adequacy, and conformance classes - GFMS-1.0

This essay teaches the spatial-expression role. It does not restate GFMS-1.0 normative thresholds as if this document were the
rulebook.

3.3 Comparative standing (informative)

Property Typical unlabeled hazard layer GFHL spatial-expression role

Basis declared per cell Often absent or layer-level only Per-cell Measured / Grounded / Modelled (+ aged
measured conceptually)

Provenance of derivation Narrative report or model pipeline story Handles connecting cells to sealed observation objects
Measured inheritance Continuous “ground truth” paint common Explicitly forbidden conceptually; Grounded # Measured
Fire-behavior outputs Sometimes conflated with fuel map Explicitly out of scope; third-party consumers

Audit question answerable Usually no Yes when basis + provenance travel with the cell

4. Implication — Who Consumes GFHL and How
GFHL matters wherever a spatial fuel surface must survive third-party challenge and remain usable as input to other systems:

* Underwriting and reinsurance analytics that need to see which cells are physical evidence versus coverage fill.

« Utility WMP and regulatory dockets that must defend fuel inputs cell by cell, not only by map title.

* Model vendors and fire-behavior engine operators that need basis-honest fuel inputs without treating the fuel layer as a
substitute for spread physics.

* GIS and spatial-platform operators that publish or consume hazard layers and need a shared vocabulary for per-cell
provenance.

* Infrastructure asset owners that document defensible-space and corridor fuel state for audit.

Implication for adopters: Adopt the foundation language first (Measured / Modelled / Grounded — see the precursor essay). Adopt
the open standard second (GFMS-1.0) for normative interface rules. Treat GFHL as the spatial expression role — not as a
fire-behavior product and not as a collapse of category with standard. Evaluate commercial vehicles — including RiskWise — only after
the interface and evidence properties are clear.

Soft next step (teach, don’t sell)
1. Read GFMS-1.0 (Public cut) — Document ID HPS-09-MAP-01 — for normative interface requirements.
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2. Read Measured, Modelled, and Grounded — Document ID HPS-09-ART-MMG-01-PUB — for the basis-taxonomy foundation.

3. Ask of any hazard layer: Does every cell declare basis? Are plots the evidence objects and cells derived? Do Grounded cells refuse
Measured inheritance? Do fire-behavior consumers treat this layer as fuel input rather than as spread physics?

4. Contact High Plains Shield, LLC at info@highplainshield.com for standards clarification or conformant-implementation questions
— not a product hard sell.

5. Limitations — What This Document Is Not

This Public cut:
* Is not an open standard (see GFMS-1.0).
« Is not a fire-behavior model specification, rate-of-spread engine, or crown-fire methodology.
« Is not a product datasheet, SKU list, drop ID list, or pricing document.
« Is not a disclosure of proprietary field-collection protocols, registry architecture, key-management, device attestation, scoring
engines, calibration weights, DEM/LIDAR ingestion recipes, browser-storage internals, full cell JISON schemas, or trade-secret
thresholds.
* Does not restate GFMS-1.0 normative thresholds (support-radius maxima, adequacy, conformance classes) as if this essay were
the rulebook.
» Does not guarantee regulatory acceptance in any specific jurisdiction.
» Does not describe PlotSeal or commercial-vehicle internals beyond public naming-lock roles.
» Does not claim market share or present “Wildfire Data Center” framing.

Not disclosed (IP gate): proprietary collection engines, registry implementation, scoring brains, CAT packs, and related Level 3-4
internals remain internal under HPS-PUB-STD-001 84. Quantitative performance claims for any commercial implementation are out of

scope here.

6. Glossary

GFHL

Basis classes

Measured

Modelled
Grounded

Aged / superseded measured

Plots / sealed observations

Cells
GFMS-1.0

CFI

PlotSeal
RiskWise

Support-aware derivation

Consumer boundary

Document Control

Grounded Fuel Hazard Layer — spatial expression of grounded fuel at hazard-layer scale: per-cell basis,
provenance handles, support-aware derivation. Not a fire-behavior model.

Measured / Modelled / Grounded (and conceptually aged or superseded measured states) — mutually
exclusive origin declarations for fuel values.

Basis class: direct physical empirical observation at a known place and time; cells do not inherit Measured by
proximity alone.

Basis class: algorithmic / spectral / ML inference without on-site weighed biomass for that cell.

Basis class: model-initiated surface constrained by local measured anchors within support; does not become
Measured by inheritance.

Conceptual flag for formerly Measured observations that are no longer treated as current evidence.
Evidence objects; cryptographic seals prove which basis was claimed for which payload.
Derived spatial units of a hazard layer; not themselves the sealed evidence objects.

Grounded Fuel Mapping Standard — open interface standard for representation, spatial support, uncertainty,
and cryptographic provenance of physical fuel data.

Enterprise technology category for physical, cryptographically proven fuel intelligence. Not “the standard.” Not
GFHL.

Registry / system of record concept for sealed fuel measurement records. Not “Wildfire Data Center.”

Commercial vehicle that may implement CFl-conformant workflows. Stack role only; not the thesis of this
essay.

Conceptual rule that measured influence is spatially and structurally bounded; normative maxima in
GFMS-1.0.

Separation between grounded fuel surfaces (inputs) and third-party fire-behavior engines (spread / flame /
crown outputs).
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