Additional File 1: Description of the Gaussian-based two-Step Floating Catchment Area (G2SFCA) method
The G2SFCA method is based on the 2SFCA method [1, 2]. The 2SFCA method comprises two steps. In the first step, the supply-to-demand ratio is calculated at each health service provider (i.e., ACCHS clinics) location by accounting for all population centres (i.e., Indigenous population weighted mean centres of SA2s) located within the catchment area of the health service provider (Eq. 1). The second step involves assigning health service providers to the population centre by identifying all health service providers that fall within the catchment area of each population centre. Subsequently, the supply-to-demand ratio calculated in the previous step is summed for each population centre (Eq. 2). We then introduced a Gaussian function (Eq. 3) to consider the distance decay effect in both Eq. 1 and Eq. 2, assuming that the potential accessibility of health services at a given population centre is equivalent to the sum of the distance-decay-weighted supply-to-demand ratios for all health service providers located within the catchment area of the population centre. We used a Gaussian function as it has been demonstrated to outperform other functions in replicating the distance decay effect [3]. The distance decay coefficient, , is a critical parameter in the G2SFCA method as it governs the rate at which access to a service diminishes with increasing travel time (Eq. 4) [4, 5]. Rather than being an arbitrarily selected value, β was calculated directly from the predetermined service catchment size () to ensure a mathematically consistent and theoretically sound decay function. This calculation is based on the principle of defining an effective catchment area. Following the established methodology of Kwan [6], we set a critical threshold value of 0.01 for the Gaussian function . This threshold signifies that locations at the maximum catchment boundary () are assigned a negligible weight, effectively meaning access from beyond this boundary is not considered. The derivation of β is achieved by solving the Gaussian function at the boundary condition where  and =0.01. Starting with the standard form of the Gaussian decay function (Eq. 3), we substitute the boundary values with 0.01 to get 0.01 = . To solve for β, we take the natural logarithm () of both sides and get  = . Rearranging the previous equation to isolate β yields the final formula as Eq. 4. 



                      
                       
 
where: 
[bookmark: _Hlk174631570][bookmark: _Hlk174631585]Rj is the supply-to-demand ratio of health service provider j; 
[bookmark: _Hlk174631596][bookmark: _Hlk174631613]Sj is the supply capacity of mental health services by health service provider j; 
[bookmark: _Hlk174631621][bookmark: _Hlk174631725][bookmark: _Hlk174631638]Dk is the demand at population centre k falling within the catchment area of health service provider j (i.e., dkj≤d0); 
[bookmark: _Hlk174631664][bookmark: _Hlk174631700]Ai refers to the level of accessibility of mental health services for population centre i; 
[bookmark: _Hlk174631686]d0 is the service catchment size delineated by a travel time threshold; 
[bookmark: _Hlk174631893]dij is the estimated travel time between population centre i and health service provider j;  
[bookmark: _Hlk174631746][bookmark: _Hlk174631760][bookmark: _Hlk174631779]G () is a Gaussian-based weight indicating the continuous distance decay between population centre i and health service provider j; 
[bookmark: _Hlk174631854]and  is the distance decay coefficient denoting how health service accessibility varies with travel cost (i.e., travel distance or travel time).

Selecting appropriate service catchment sizes (d0) is critical, as they define the geographical scope of service availability for a population at a demand location. Overly restrictive or expansive catchment areas can substantially bias spatial accessibility measures [7, 8]. To assess the robustness of catchment sizes, we conducted a sensitivity analysis and tested four driving time thresholds: 15, 30, 45, and 60 minutes, informed by: (i) the 15-minute city concept [9-11], which prioritises proximity to essential services (e.g., healthcare) to enhance sustainability and resilience; (ii) extensions of the 15-minute city concept to 30-minute and 45-minute cities, which balance accessibility with social cohesion in lower-density contexts [12-14]; and (iii) the episodic nature of mental health service needs, which often entail a relatively longer travel time (e.g., 60 minutes) compared to routine care. This multi-threshold approach captures variability in accessibility across urban, peri-urban, and rural regions in SEQ while aligning with real-world travel behaviours. By testing thresholds from 15 to 60 minutes, we evaluated how accessibility patterns shift with varying definitions of travel time in the real world. 
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