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Executive Summary

Problem. Every wildfire risk model that feeds an underwriting decision, a wildfire mitigation plan (WMP) docket, or a utility rate case starts
with a fuel number. Today there is often no public standard that forces that number to declare whether it came from a person standing in a
field with a scale, or from a satellite passing at landscape resolution months earlier — and that silence compounds every downstream
decision.

Framework. A grounded fuel mapping standard does three things existing spatial fuel specifications typically do not: (1) mandatory basis
tagging (measured / modelled / grounded — no silent blend); (2) spatial support limits so a field measurement cannot sponsor arbitrary
distances (per GFMS-1.0 Clause 2: support radius RS < 10.0 m, stratum termination, out-of-bound cells revert to modelled); (3)
cryptographic proof of the physical measurement payload (per GFMS-1.0 Clause 4: dual SHA-256 / SHA3-256 over a canonical form,
offline-verifiable).

Implication. Operators, underwriters, and counsel can demand provenance that survives independent check — not as a product pitch, but
as diligence language. GFMS-1.0 is the open standard. MMG teaches the literacy. CFl names the evidence category. PlotSeal is the
registry / Wildfire System of Record concept. RiskWise is a commercial vehicle. This primer teaches the demand; it does not replace the
normative GFMS text.

Soft next step: read GFMS-1.0 Public v1.1 and MMG; ask of any fuel layer whether every feature declares basis, carries support context, and seals
which basis was claimed.

Limitations — what this primer is not
* Not a substitute for GFMS-1.0 normative clauses (HPS-09-MAP-01 Public v1.1).

« Not a field protocol, sampling SOP, treatment prescription, or fire-behavior model.

* Not NFPA, listing, certification, national study, or a new technology category.

« Not a product datasheet, SKU list, or pricing document.

* Does not disclose Method 1.1, FMES, HPFS, Structural MVE, or other §4-excluded internals.

1. Problem — Modeled Fuel Without Declared Limits

Spatial fuel data is the load-bearing foundation of wildfire risk. Fire behavior models, defensible-space specifications, treatment prioritization,
and insurance pricing all depend on it. Landscape-scale systems such as LANDFIRE remain the best large-area tools available — and they
have structural limits that matter at the asset level: under-canopy surface fuel is hard to see from spectral inputs; recently treated buffers
can share a spectral class with untreated stands; and a cell value often carries no provenance about when the estimate was made, how
much uncertainty surrounds it, or whether any field measurement was taken nearby.

Asset risk is localized. The fuel load at a substation fence, inside a BESS buffer, or along the first meters of a corridor is not well represented
by a regional average. The zones that matter most to asset protection are exactly where landscape-scale remote sensing is least reliable.

Claim (primer thesis): Modeled data is not wrong. But it needs to know its own limits — and right now, without an open grounded standard,
no public interface requires every fuel value to declare basis, support, and sealed provenance.

lllustration (non-normative): When a regulator asks how these fuel loads were measured, the honest answer for many layers is still that they were
not measured — they were modeled. That is not fraud. It is a precision and provenance problem that compounds underwriting, WMP dockets, and
annual verification.

2. Framework — What a Grounded Standard Requires

A grounded fuel mapping standard does three things that existing spatial and fuel data specifications typically do not. The figure below is a
teach surface only; normative shall-language lives in GFMS-1.0.
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ANDARD — Three public requirements (teach surface)

BASIS TAGGING SUPPORT LIMITS CRYPTO PROOF

measured - modelled - R_s <=10.0 m - stratum dual SHA-256 / SHA3-256
grounded — no silent blend termination - revert modelled canonical - offline verify

per GFMS-1.0 Clause 1 per GFMS-1.0 Clause 2 per GFMS-1.0 Clause 4

lllustration (non-normative) — not a field protocol; normative text is GFMS-1.0 Public v1.1. Cross-link: MMG - Basis - Support - FCTS

Figure 1 — lllustration (non-normative): three public requirements of a grounded standard, each cited to GFMS-1.0.

2.1 Mandatory basis tagging

Per GFMS-1.0 Clause 1: every cell or feature must declare whether its value is measured (direct physical observation), modelled (spectral
/ satellite / algorithmic without on-site weighed biomass for that cell), or grounded (a model-initiated surface constrained and validated by
physical measurements within declared support). No blending without disclosure. Literacy essay: MMG (HPS-09-ART-MMG-01-PUB);
capillary essay: Basis Tags (HPS-09-ART-BASIS-01-PUB).

2.2 Spatial support limits

Per GFMS-1.0 Clause 2: a field measurement shall not exert spatial influence beyond a maximum support radius R_ = 10.0 meters, and
propagation shall terminate at any stratum (ecological / vegetation / management) boundary. Cells outside that window SHALL revert to
basis: modelled. A single quadrat in shrub-steppe cannot silently calibrate a cell 200 m away on a different vegetation type. Capillary
essay: Support Boundaries (HPS-09-ART-SUPPORT-01-PUB).

2.3 Cryptographic proof

Per GFMS-1.0 Clause 4: the physical measurement payload is sealed with dual SHA-256 / SHA3-256 digests over an RFC 8785-canonical
form so that back-edits break verification. Verification is designed to run offline — usable by an actuary, regulator, or opposing counsel
without vendor API access. Legal / regulatory lookup codes ride in the envelope outside the physical seal so rule changes do not invalidate
historical weights. Related teach surfaces: PlotSeal PS-01-PS-02; time-series literacy: FCTS.

Together these three requirements make the provenance of a fuel value auditable after the fact by someone who was not present when the
measurement was taken.

2.4 lllustration — basis-tag sketch (non-normative)

The following JSON-shaped sketch is an illustration only. It is not a schema dump and not a field protocol. Normative field names and
shall-rules are in GFMS-1.0.

basis grounded Declared class — Clause 1
support_radius_m 10.0 RS cap — Clause 2
stratum_id shrub-steppe-A Termination boundary key
sha256 / sha3_256 (dual digests) Offline seal — Clause 4
legal_codes[] (envelope, outside seal) Rule set may change

lllustration (non-normative) — conceptual payload sketch only.

3. Implications — Why Operators Should Care

3.1 Underwriting and insurance

Wildfire property and liability underwriting is tightening. Carriers increasingly ask for proof, not just claims, that a defensible buffer exists and
performs as specified. A GFMS-1.0-conformant fuel layer — with sealed measurement records and basis tags — gives an underwriter
something they can verify independently. That is a different class of documentation than an editable PDF report.

3.2 Wildfire mitigation plan dockets

Utilities and large energy operators submitting WMPs are increasingly expected to show how treatment zones were quantified. A spatial
layer with cryptographic provenance and explicit basis tagging is auditable at the docket level in a way a consultant narrative alone is not.
Separating the physical measurement record from the legal rule set also means state-specific defensible-space codes can update without
invalidating historical physical proofs.

3.3 Treatment prioritization and annual verification

One of the hardest problems in wildfire mitigation at scale is proving that a treated buffer still performs a year later. GFMS-1.0-conformant
records support re-measurement against a sealed baseline — demonstrating before the season that conditions are within specification, not
merely asserting that they are. See also FCTS and PlotSeal PS-04 (history over single assessment).
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4. An Open Standard — Not a Proprietary Product

The Grounded Fuel Mapping Standard (GFMS-1.0) is an open interface specification. It defines what a conformant fuel record must
contain and how it must be structured and sealed. It does not prescribe who collects the data, what field protocol is used, or what software
generates the output. Any operator, contractor, or platform can produce GFMS-1.0-conformant records using standard tools.

The public specification is published under CC-BY-ND 4.0. Adopters may freely implement, cite, and build against it. Verification is designed
to run offline with standard tools — no proprietary server authentication required for the reference verification path. Spec pointer:
https://github.com/highplainsshield/gfms-spec (informative).

Naming locks (do not collapse): CFl = enterprise technology category - GFMS-1.0 = open standard - PlotSeal = registry / Wildfire
System of Record - RiskWise = commercial vehicle - MMG = measured/modelled/grounded literacy - Method 1.1 is absent from this
body by design.

Role in this primer Where to go next

This primer (ART-03) F4 teach narrative on why open GFMS matters Channel - soft CTA

GFMS-1.0 Public v1.1 Normative open standard HPS-09-MAP-01

MMG Basis-class literacy HPS-09-ART-MMG-01-PUB

Basis / Support / FCTS Capillary teach essays BASIS-01 - SUPPORT-01 - FCTS-01
CFI Doctrine Category doctrine HPS-09-CFI-01-PUB

PlotSeal PS-01-04 Registry / SoR teach series Proof - Seal - Registry - History
RiskWise RW-01 Commercial vehicle overview After teach stack

ART-01 How a plot is taken (attachment) HPS-09-ART-01-PUB

4.1 Adoption pathway (informative)

Adopting GFMS-1.0 does not require replacing existing data infrastructure overnight. An informative three-phase path (detail in GFMS-1.0
Public): Phase 1 — baseline registry / honest retroactive basis tags (unanchored layers — modelled); Phase 2 — cryptographic ingestion of
new field measurements; Phase 3 — auditable docket / underwriting exhibits. High Plains Shield, LLC applies GFMS-1.0-conformant
collection and sealing practices in its field programs — stated here as implementer context, not as the thesis.

Soft next step (teach, don't sell)

1. Read GFMS-1.0 Public v1.1 (HPS-09-MAP-01) — normative clauses.

2. Read MMG — Measured / Modelled / Grounded literacy.

3. Read Basis Tags, Support Boundaries, and FCTS — capillary essays.

4. Read CFI Doctrine if category framing is needed for board / RFP language.

5. Optional later: PlotSeal series and RiskWise RW-01 — after the teach stack is clear.
Contact (footer only): info@highplainshield.com - (945) 271-0030 — standards clarification; soft CTA only.

5. Glossary
Basis (measured) Direct physical observation at a known place/time (Clause 1).
Basis (modelled) Spectral / algorithmic value without on-site weighed biomass for that cell.
Basis (grounded) Model-initiated surface constrained by local measured anchors within support.
Support radius (RS) Maximum influence distance for a measurement anchor; 10.0 m per GFMS-1.0 Clause 2.
Stratum boundary Ecological / vegetation / management transition that terminates spatial support.
Canonical payload Deterministic byte form (e.g., RFC 8785) hashed for seal integrity (Clause 4).
Vault / record seal Dual SHA-256 / SHA3-256 digests binding the physical measurement payload.
GFMS-1.0 Grounded Fuel Mapping Standard — open interface standard.
MMG Measured / Modelled / Grounded literacy foundation essay.
CFI Cryptographic Fuel Intelligence — enterprise technology category (not “the standard”).
PlotSeal Registry / Wildfire System of Record concept for sealed observations.
RiskWise Commercial vehicle that may implement conformant workflows.
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