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Detailed Explanation

The guide bridges geotechnical, meteorological, and electrical engineering disciplines by translating

probabilistic climate hazard projections (e.g., 100-year wind gusts, 1-in-500-year flood extents, seasonal

ground temperature profiles) into spatially explicit stress metrics applicable to mine power infrastructure.

It leverages AS/NZS 1170.2’s wind load calculation methodology—including terrain category

adjustments, topographic amplification factors, and dynamic response coefficients—to evaluate
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structural loading on overhead lines, poles, and substation structures under future climate scenarios.

Simultaneously, it adapts CSA Z246.1’s systematic hazard identification, consequence analysis, and risk

ranking workflow—originally developed for pipeline integrity—to classify and prioritize climate threats

(e.g., slope instability affecting access roads to remote solar arrays, bushfire ember attack on switchgear

enclosures). Spatial integration is achieved via GIS-based overlay analysis, where climate hazard layers

(e.g., Bureau of Meteorology’s ACORN-SAT gridded data, NRCan permafrost maps) are intersected with

asset location, age, material specifications, and operational criticality to generate stress heatmaps and

asset-level vulnerability scores. These outputs feed directly into mine energy master planning,

emergency response protocols, and regulatory reporting requirements under jurisdictional climate

adaptation mandates (e.g., WA EPA Guidelines, Canada’s Impact Assessment Act).

Key Components

# Component

1 Climate Hazard Layer Integration

2 Asset-Specific Exposure Scoring

3 AS/NZS 1170.2–CSA Z246.1 Hybrid Risk Matrix

Applications

# Application

1 Pre-feasibility site selection for off-grid renewable microgrids

2 Lifecycle extension analysis for aging diesel generation facilities

3 Regulatory compliance documentation for climate resilience reporting to mining authorities

Related Concepts

# Concept

1 Climate Adaptation Engineering
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# Concept

2 Critical Infrastructure Resilience

3 Geospatial Risk Modelling
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Climate Stress Mapping Guide for Mine Power Assets (AS/NZS 1170.2 + CSA Z246.1)
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