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Fig. S1 | Spatial response of changes (scenario minus RCC+RPVSP) in simulated surface 

temperature to rooftop PDRC configurations integrated with RPVSPs during summer over 

Kolkata. 

Panel (a-d) shows daytime and (a′-d′) nighttime changes in surface temperature (Δ𝑇surface) relative to 

the RCC+RPVSP configuration, averaged over urban grid cells within the Kolkata urban region 

(denoted by black line inside the box). Panels correspond to different rooftop PDRC configurations 

integrated with RPVSPs: (a, a’) nm-PDRC+RPVSP; (b, b’) ρ-PDRC+RPVSP; (c, c’) ε-PDRC+RPVSP; 

and (d, d) ρε-PDRC+RPVSP. The RCC+RPVSP configuration represents conventional reinforced 

cement concrete rooftops integrated with RPVSPs. 
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Fig. S2 | Same as Fig. S1, but for roof surface temperature (𝚫𝑻𝐫𝐨𝐨𝐟) 
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Fig. S3 | Same as Fig. S1, but for panel surface temperature (𝚫𝑻𝐩𝐚𝐧𝐞𝐥) 
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Fig. S4 | Spatial response of changes (scenario minus RCC+RPVSP) in simulated ambient 

temperature to rooftop PDRC configurations integrated with RPVSPs during winter over Kolkata. 

Panel (a-d) shows daytime and (a′-d′) nighttime changes in ambient temperature (Δ𝑇ambient) relative to 

the RCC+RPVSP configuration, averaged over urban grid cells within the Kolkata urban region 

(denoted by black line inside the box). Panels correspond to different rooftop PDRC configurations 

integrated with RPVSPs: (a, a’) nm-PDRC+RPVSP; (b, b’) ρ-PDRC+RPVSP; (c, c’) ε-PDRC+RPVSP; 

and (d, d) ρε-PDRC+RPVSP. The RCC+RPVSP configuration represents conventional reinforced 

cement concrete rooftops integrated with RPVSPs. 
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Fig. S5 | Same as Fig. S4, but for surface temperature (𝚫𝑻𝐬𝐮𝐫𝐟𝐚𝐜𝐞) 
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Fig. S6 | Same as Fig. S4, but for roof surface temperature (𝚫𝑻𝐫𝐨𝐨𝐟) 
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Fig. S7 | Same as Fig. S4, but for panel surface temperature (𝚫𝑻𝐩𝐚𝐧𝐞𝐥) 
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Fig. S8 | Distribution of building AC-energy demand and RPVSP energy generation under 

RPVSP-integrated PDRC roofing configurations during winter. 

Box-scatter distributions compare urban-grid-cell-averaged building air-conditioning (AC) energy 

demand (𝐸𝑎𝑐) and RPVSP energy generation (𝐸𝑟𝑝𝑣𝑠𝑝) during daytime, nighttime and 24 h average 

conditions across the Kolkata metropolitan region under different RPVSP-integrated roofing 

configurations: a, baseline scenario (RCC+RPVSP); b, nm-PDRC+RPVSP; c, ρ-PDRC+RPVSP; d, ε-

PDRC+RPVSP; and e, ρε-PDRC+RPVSP. Percentage values above each pair denote the fraction of 

building AC-energy demand offset by RPVSP energy generation under each roofing configuration. Inset 

panels show kernel density estimates of net energy balance (RPVSP-AC energy demand) across urban 

grid cells, with vertical orientation to emphasize distribution spread and skewness. The dashed 

horizontal line marks zero balance, separating surplus (positive) from deficit (negative) conditions. 

Annotated percentages within insets indicate the probability of surplus occurrence for each time period, 

color-coded consistently with the main panels. 
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Fig. S9 | Nested Weather Research and Forecasting (WRF v4.7.0) model domains used for the 

city-scale simulations over the Kolkata metropolitan region.  

The modelling framework employed a one-way nested dynamic downscaling configuration, consisting 

of the outermost parent domain (d01) with an 18 km horizontal grid spacing, an intermediate domain 

(d02) with a 6 km grid spacing, and the innermost urban-scale domain (d03) centred over the Kolkata 

urban region with a 2 km grid spacing. The nested configuration was designed to resolve large-scale 

synoptic forcing, regional mesoscale atmospheric processes, and fine-scale urban meteorological 

variability associated with land-atmosphere interactions across the Kolkata urban area. 
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Fig. S10 | Validation of simulated (WRF-urban scheme) near-surface air temperature against 

station observations during summer and winter across the Kolkata metropolitan region. 

Hourly variations of observed and modelled 2-m air temperature (Tambient) at six observational stations: 

a) Ballygunge, b) BelurMath, c) Bidhan Nagar, d) Jadavpur, e) Rabindra Bharati University, and f) 

Rabindra Sarobar during summer and winter. The modelling framework successfully reproduced the 

diurnal evolution of near-surface air temperature across different urban environments in both seasons.   
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Fig. S11. | Same as Figure S10, but for Relative humidity (Hrelative). 
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Table S1 | Seasonal changes in near-surface air temperature (ΔTambient,  °C) induced by different 

optically modulated PDRC rooftop configurations integrated with RPVSPs across the Kolkata urban 

region. Changes are calculated relative to the baseline RCC+RPVSP configuration (scenario minus 

RCC+RPVSP) and spatially averaged over urban grid cells during summer and winter periods. 
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o

n
s
            

Maximum  
(daytime) 

Maximum 
(nighttime) 

Daytime  
average 

Nighttime  
average 

Daily  
average 

S
u
m

m
e
r 

 

nm-PDRC+RPVSP -1.0 -1.5 -0.7 -1.0 -0.8 

ρ-PDRC+RPVSP 1.6 -0.8 1.1 -0.5 0.4 

ε-PDRC+RPVSP -0.2 -0.3 -0.2 -0.2 -0.2 

ρε-PDRC+RPVSP 1.9 0.9 1.4 0.6 1.0 

W
in

te
r 

nm-PDRC+RPVSP -0.9 -1.7 -0.6 -1.2 -0.9 

ρ-PDRC+RPVSP 1.4 -0.9 1.0 -0.5 0.3 

ε-PDRC+RPVSP 0.1 -0.9 0.2 -0.6 -0.2 

ρε-PDRC+RPVSP 1.7 0.8 1.2 0.6 0.9 
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Table S2 | Seasonal changes in surface temperature (ΔTsurfacet),  °C induced by different optically 

modulated PDRC rooftop configurations integrated with RPVSPs across the Kolkata urban region. 

Changes are calculated relative to the baseline RCC+RPVSP configuration (scenario minus 

RCC+RPVSP) and spatially averaged over urban grid cells during summer and winter periods. 
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Maximum  
(daytime) 

Maximum 
(nighttime) 

Daytime  
average 

Nighttime  
average 

Daily  
average 

S
u
m

m
e
r 

 

nm-PDRC+RPVSP -2.2 -3.9 -1.4 -2.7 -2.0 

ρ-PDRC+RPVSP 3.4 -1.5 2.5 -1.2 0.8 

ε-PDRC+RPVSP -0.5 -1.0 -0.3 -0.6 -0.5 

ρε-PDRC+RPVSP 4.1 1.4 2.7 1.0 1.9 

W
in

te
r 

nm-PDRC+RPVSP -1.2 -2.3 -0.8 -1.6 -1.1 

ρ-PDRC+RPVSP 2.1 -1.6 1.5 -1.0 0.3 

ε-PDRC+RPVSP 0.1 -0.7 0.2 -0.5 -0.1 

ρε-PDRC+RPVSP 3.1 1.0 2.1 0.7 1.4 
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Table S3 | Seasonal changes in roof surface temperature (ΔTroof,  °C) induced by different optically 

modulated PDRC rooftop configurations integrated with RPVSPs across the Kolkata urban region. 

Changes are calculated relative to the baseline RCC+RPVSP configuration (scenario minus 

RCC+RPVSP) and spatially averaged over urban grid cells during summer and winter periods. 
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Maximum  
(daytime) 

Maximum 
(nighttime) 

Daytime  
average 

Nighttime  
average 

Daily  
average 

S
u
m

m
e
r 

 

nm-PDRC+RPVSP -20.1 -7.9 -13.5 -5.3 -9.7 

ρ-PDRC+RPVSP 6.2 -1.9 4.2 -1.4 1.6 

ε-PDRC+RPVSP -16.2 -6.8 -10.9 -4.5 -8.0 

ρε-PDRC+RPVSP 16.9 3.0 11.3 2.0 7.0 

W
in

te
r 

nm-PDRC+RPVSP -16.5 -10.1 -11.0 -6.7 -9.1 

ρ-PDRC+RPVSP 4.8 -1.6 3.3 -0.7 1.4 

ε-PDRC+RPVSP -12.9 -5.2 -8.6 -3.5 -6.3 

ρε-PDRC+RPVSP 13.5 2.8 9.1 1.9 5.8 
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Table S4 | Seasonal changes in panel surface temperature (ΔTpanel,  °C) induced by different optically 

modulated PDRC rooftop configurations integrated with RPVSPs across the Kolkata urban region. 

Changes are calculated relative to the baseline RCC+RPVSP configuration (scenario minus 

RCC+RPVSP) and spatially averaged over urban grid cells during summer and winter periods. 
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Maximum  
(daytime) 

Maximum 
(nighttime) 

Daytime  
average 

Nighttime  
average 

Daily  
average 

S
u
m

m
e
r 

 

nm-PDRC+RPVSP -23.7 -11.5 -15.9 -8.6 -12.6 

ρ-PDRC+RPVSP 8.5 3.4 6.8 2.8 5.0 

ε-PDRC+RPVSP -18.7 -8.9 -12.6 -6.7 -9.9 

ρε-PDRC+RPVSP 18.5 3.1 12.4 2.3 7.8 

W
in

te
r 

nm-PDRC+RPVSP -19.5 -16.7 -13.1 -12.1 -12.6 

ρ-PDRC+RPVSP 17.9 5.9 14.4 6.9 11.0 

ε-PDRC+RPVSP -15.2 -12.9 -10.2 -9.4 -9.8 

ρε-PDRC+RPVSP 12.5 3.0 8.4 2.2 5.5 
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Table S5. Seasonal impacts of different optically modulated PDRC rooftop configurations integrated 

with RPVSPs on net building energy consumption across the Kolkata urban region. Values represent 

relative changes in net building energy consumption (%) and corresponding absolute changes (within 

parentheses, Wm-2) compared with the baseline RCC+RPVSP configuration (scenario minus 

RCC+RPVSP), spatially averaged over urban grid cells during summer and winter periods. 
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Maximum  
(daytime) 

Maximum 
(nighttime) 

Daytime  
average 

Nighttime  
average 

Daily  
average 

S
u
m

m
e
r 

 

nm-PDRC+RPVSP -13.0(-3.0) -21.3(-4.7) -10.7(-2.3) -14.1(-2.6) -12.3(-2.5) 

ρ-PDRC+RPVSP 1.1(0.3) 2.1(0.5) 0.9(0.2) 1.4(0.3) 1.1(0.2) 

ε-PDRC+RPVSP -3.1(-0.7) -4.9(-1.1) -2.5(-0.6) -3.2(-0.6) -2.8(-0.6) 

ρε-PDRC+RPVSP 5.6(1.3) 11.0(2.4) 4.6(1.0) 7.3(1.4) 5.8(1.2) 

W
in

te
r 

nm-PDRC+RPVSP 3.3(0.1) 5.4(0.4) 2.7(0.1) 3.6(0.3) 3.1(0.2) 

ρ-PDRC+RPVSP -0.8(0.1) -2.2(-0.2) -0.6(-0.1) -1.4(-0.1) -1.0(-0.1) 

ε-PDRC+RPVSP 2.1(0.1) 2.5(0.2) 1.7(0.0) 1.7(0.1) 1.7(0.1) 

ρε-PDRC+RPVSP -2.6(-0.1) -4.1(-0.3) -2.1(0.0) -2.7(-0.2) -2.4(-0.1) 
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Table S6 | Seasonal changes in RPVSP energy generation induced by different optically modulated 

PDRC rooftop configurations integrated with RPVSPs across the Kolkata urban region. Values 

represent percentage changes in RPVSP energy generation and corresponding absolute changes 

(within parentheses, Wm-2) relative to the baseline RCC+RPVSP configuration (scenario minus 

RCC+RPVSP), spatially averaged over urban grid cells during summer and winter periods. 
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Maximum  
(daytime) 

Maximum 
(nighttime) 

Daytime  
average 

Nighttime  
average 

Daily  
average 

S
u
m

m
e
r 

 

nm-PDRC+RPVSP 12.3(2.8) 0 8.5(1.6) 0 4.6(10.6) 

ρ-PDRC+RPVSP -3.7(-0.8) 0 -2.5(-0.5) 0 -1.4(-0.3) 

ε-PDRC+RPVSP 7.1(1.6) 0 4.9(0.9) 0 2.7(0.5) 

ρε-PDRC+RPVSP -9.3(-2.1) 0 -6.4(-1.2) 0 -3.5(-0.7) 

W
in

te
r 

nm-PDRC+RPVSP 14.3(2.5) 0 9.8(1.4) 0 5.3(0.8) 

ρ-PDRC+RPVSP -4.7(-0.8) 0 -3.4(-0.5) 0 -1.9(-0.3) 

ε-PDRC+RPVSP 6.9(1.2) 0 4.9(0.7) 0 2.7(0.4) 

ρε-PDRC+RPVSP -9.7(-1.7) 0 -6.8(-1.0) 0 -3.7(-0.5) 
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Table S7 | Reported optical properties and sub-ambient cooling performance of PDRC materials from 

previous studies, and justification of the optical parameters adopted in the present city-scale RPVSP-

integrated simulations. The table summarizes solar reflectance (ρ), thermal emittance (ε), reported sub-

ambient temperature reductions, study type, and corresponding references for experimentally and 

numerically investigated PDRC materials. The selected optical properties used in the present study are 

positioned within the high-performance domain of previously reported radiative cooling materials 

Sl no. 
(for 

Fig.8) 

Structure and  
material 

Solar 
reflectance 

(ρ) 

Thermal 
emittance 

(ε) 

Sub-
ambient 

temperature 
drop (°C) 

Study 
type 

Ref. 

1 SiO2 microspheres 0.96 0.94 12 Experiment [1] 

2 PVA-caprylic aldehyde 0.96 0.9 2.7 Experiment [2] 

3 SiO2-Si3N4-Al2O3-Ag 0.948 0.87 8.3 Experiment [3] 

4 acrylate + 
Al2O3+SiO2 particles 

0.941 0.935 7.9 Experiment [4] 

5 Porous cellulose 0.9 0.9 15 Experiment [5] 

6 ZnO-SiO2 0.97 0.95 5.7 Experiment [6] 

7 Porous PEA 0.922 0.799 13 Experiment [7] 

8 Wood (cellulose) 0.96 0.9 9 Experiment [8] 

9 Aluminum phosphate 
(AlPO4) 

0.97 0.9 4.2 Experiment [9] 

10 Acrylic + CaCO3 particles 0.955 0.94 1.7 Experiment [10] 

11 BaSO4 paints 0.976 0.96 4.5 Experiment [11] 

12 CA-PVA-CaCl2 0.95 0.94 10 Experiment [12] 

13 SiO2-SiOxN 0.964 0.946 2.5 Experiment [13] 

14 PDMS-P(VDF-HFP) 0.965 0.943 13.8 Experiment [14] 

15 BaSO4-ethyl cellulose 0.986 0.981 2.5 Experiment [15] 

16 Porous PVDF 0.96 0.97 6 Experiment [16] 

17 PDMS + glass bubbles 0.92 0.85 5.3 Experiment [17] 

18 PVDF-MXene dual mode 0.967 0.961 11.7 Experiment [18] 

19 SiO2-PVA metafiber 0.97 0.9 6 Experiment [19] 

20 Porous PVDF + 
SiO2 spheres 

0.97 0.96 6 Simulation [20] 

21 PMMA 0.95 0.98 8.2 Experiment [21] 

22 Cellulose acetate-CsPbX3 
quantum dots 

0.9 0.95 5.6 Experiment [22] 

23 PTFE-POM 0.954 0.832 9 Experiment [23] 

24 Porous 
PCA?+?SiO2 spheres 

0.96 0.95 6.2 Experiment [24] 

25 P(VdF-HFP)-Al2O 0.9826 0.9756 9.1 Experiment [25] 

26 PDMS+Al2O3 spheres 0.95 0.96 5.1 Experiment [26] 

27 PE-Ag 0.95 0.86 10.6 Experiment [27] 

28 Porous PDMS 0.93 0.94 5 Experiment [28] 

29 PTFE-Ag 0.98 0.86 2.7 Experiment [29] 

30 Cotton + PDMS-AIPO4 0.97 0.94 5.4 Experiment [30] 

31 Porous PE?+?SiO2 spheres 0.962 0.9 6.1 Experiment [31] 

32 SiO2-Si3N4-Al2O3-Ag 0.966 0.908 8.6 Simulation [32] 

33 Al2O 0.95 0.9 3.5 Experiment [33] 

Present 
Study 

NM+PDRC 0.95 0.93 
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Table S8 | Seasonal urban thermal and rooftop photovoltaic panel responses to PDRC-integrated 

roofing configurations across Delhi and Kuala Lumpur. Changes in ambient air temperature, urban 

surface temperature, roof surface temperature, and rooftop photovoltaic (RPVSP) panel temperature 

are summarized for summer and winter conditions relative to the baseline RCC+RPVSP configuration. 

Values represent spatially averaged differences across urban grid cells during both seasons. Negative 

values indicate cooling effects induced by the PDRC-integrated rooftop configuration compared with 

the baseline scenario. 
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  Parameters 

 

Ambient 
Temp. (°C) 

Surface  
Temp. (°C) 

Roof surface 
Temp. (°C) 

Panel 
Temp. (°C) 

Delhi 
Kuala 

Lumpur 
Delhi 

Kuala 
Lumpur 

Delhi 
Kuala 

Lumpur 
Delhi 

Kuala 
Lumpur 

S
u
m

m
e
r 

 

Maximum 
(daytime) 

-1.3 -0.9 -2.6 
-1.9 -23.1 -18.9 -25.5 

-20.8 

Maximum 
(nighttime) 

-1.7 -1.3 -4.2 
-3.4 -9.5 -5.9 -15.1 

-10.1 

Daytime  
average 

-0.9 -0.5 -1.9 
-1.2 -15.7 -11.2 -18.0 

-13.4 

Nighttime 
 average 

-1.2 -0.8 -3.2 
-2.3 -7.2 -3.8 -11.0 

-7.0 

Daily  
average 

-1.0 -0.7 -2.5 
-1.7 -11.8 -7.8 -14.8 

-10.5 

W
in

te
r 

Maximum 
(daytime) 

-1.2 -0.8 -1.6 
-0.9 -18.8 -14.8 -21.1 

-16.9 

Maximum 
(nighttime) 

-1.9 -1.3 -2.7 
-2.1 -11.7 -8.5 -18.3 

-13.4 

Daytime  
average 

-0.8 -0.5 -1.3 
-0.6 -13.4 -9.0 -15.8 

-11.1 

Nighttime 
 average 

-1.4 -0.9 -1.9 
-1.3 -8.6 -5.5 -14.3 

-9.8 

Daily  
average 

-1.1 -0.7 -1.6 
-0.9 -11.2 -7.4 -15.1 

-10.5 
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Table S9 | Seasonal impacts of PDRC-integrated RPVSP roofing configurations on building energy 

consumptions and RPVSP energy generation across Delhi and Kuala Lumpur. Relative changes in net 

building energy consumption (%) and RPVSP energy generation (%) are presented for summer and 

winter conditions with respect to the baseline RCC+RPVSP configuration. Corresponding absolute 

changes are provided in parentheses (W m-2). Values represent spatial averages across urban grid 

cells. Negative values in building energy consumption indicate reduced cooling demand or enhanced 

energy savings, whereas positive values indicate increased heating demand during winter. Zero 

nighttime RPVSP generation reflects the absence of photovoltaic operation under non-solar conditions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S
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  Parameters 

 

Building energy consumption RPVSP energy generation 

Delhi 
Kuala 

Lumpur 
Delhi 

Kuala 
Lumpur 

S
u
m

m
e
r 

 Maximum (daytime) -13.9 (-3.5) -12.1 (-2.6) 13.9 (3.5) 11.1 (2.4) 

Maximum (nighttime) -22.7 (-5.4) -19.8 (-4.0) 0.0 0.0 

Daytime average -11.7 (-2.8) -10.2 (-2.1) 9.6 (2.0) 7.8 (1.4) 

Nighttime average -15.3 (-3.1) -13.2 (-2.3) 0.0 0.0 

Daily average -13.4 (-2.9) -11.6 (-2.2) 5.2 (1.1) 4.2 (0.8) 

W
in

te
r 

Maximum (daytime) 3.6 (0.2) 2.9 (0.1) 15.7 (2.9) 12.9 (2.0) 

Maximum (nighttime) 5.9 (0.5) 4.8 (0.3) 0.0 0.0 

Daytime average 3.1 (0.1) 2.4 (0.1) 10.7 (1.7) 9.1 (1.2) 

Nighttime average 4.1 (0.3) 3.2 (0.2) 0.0 0.0 

Daily average 3.6 (0.2) 2.8 (0.1) 5.8 (0.9) 4.9 (0.6) 
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Table S10 | Configuration and physical parameterization schemes of the WRF–BEP+BEM modelling 

system employed in the present study. 

 

 

 

 

 

 

 

 

 

 

 

 

Configuration Domain 01 (d01) Domain 02 (d02) Domain 03 (d03) 

Version WRF-ARW model (v4.7.1) 

Initial and boundary conditions NCEP GFS 0.25° x 0.25° (NCEP GFS 2015) 

Run time for Kolkata and Delhi 
(summer months) 

31 March to 1 June 2025 

Run time for Kuala Lumpur 
(summer months) 

31 May to 1 August 2025 

Analysis time for Kolkata and 
Delhi (summer months) 

1 April to 31 May 2025 

Analysis time for Kuala Lumpur 
(summer months)  

1 June to 31 July 2025 

Run time for Kolkata and Delhi 
(summer months)  

30 November to 1 February 2026 

Run time for Kuala Lumpur 
(summer months) 

31 August to 1 November 2025 

Analysis time for Kolkata and 
Delhi (winter months) 

1 December to 28 February 2026 

Analysis time for Kuala Lumpur 
(winter months) 

1 September to 31 October 2025 

Grid distance (km) 18 6 2 

Grid number for Kolkata 75 x 75 91 x 91 121 x 121 

Grid number for Delhi 100 x 100 88 x 88 76 x 76 

Grid number for Kuala Lumpur 100 x 100 88 x 88 76 x 76 

Number of vertical layers 40 layers 

Thickness of lowest model level 15 m 

Microphysics WRF single-moment 6-class scheme (Hong et al., 2006) 

Surface layer model 
Noah-LSM and BEP+ BEM (Chen ad Dudhia, 2001; 
Salamanca et al., 2010; Salamanca and Martilli, 2010; Martilli 
et al., 2002) 

Turbulence TKE scheme (Janjic, 1994) 

Short-wave radiation Dudhia scheme (Dudhia, 1989) 

Long-wave radiation RRTM scheme (Mlawer et al.,1997) 

Planetary boundary layer 
Bougeault-Lacarrere (BouLac) PBL scheme (Bougeault,and 
Lacarrere,1989). 

Cumulus parameterization Kain-Fritsch (KF) scheme (Kain, 2004) 
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Table S11 | Numerical design and optical parameterization of rooftop PDRC configurations integrated 

with RPVSPs used in the present study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Scenarios 
 

Types of roof 
surface 

Optical properties of roof surface 
materials 

Purpose 
Reflectance 

(ρ) 
Emissivity 

 (ε) 
RPVSP 
fraction 

RCC+RPVSP 
Conventional 

roof with urban 
photovoltaic 

0.15 0.90 1.0 Baseline/Control  

nm-
PDRC+RPVSP 

Standard PDRC 
roof with urban 

photovoltaic 
0.95 0.93 1.0 Experimental 

ρ-PDRC+RPVSP 

Reflectance 
modulated 

PDRC roof with 
urban 

photovoltaic 

0.15 0.93 1.0 Experimental 

ε-PDRC+RPVSP 

Emissivity 
modulated 

PDRC roof with 
urban 

photovoltaic 

0.95 0.20 1.0 Experimental 

ρε-
PDRC+RPVSP 

Combined 
reflectance and 

emissivity 
modulated 

PDRC roof with 
urban 

photovoltaic 

0.15 0.15 1.0 Experimental 

Current urban 
with RCC 

Conventional 
roof 

0.15 0.90 - Model validation 
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Table S12 | Statistical evaluation of simulated 2-m air temperature (Tambient) and 2-m relative humidity 

(Hrelative) against observations across urban monitoring stations during the summer period over 

Kolkata. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Stations 

2 m air temperature (°C) 2 m relative humidity (%) 

r MBE MAE RMSE IOA 
r MBE MAE RMSE IOA 

Ballygunge 0.98 -0.35 0.99 1.02 0.97 0.99 -6.00 6.02 6.13 0.97 

Belur Math 0.98 -0.10 0.83 0.89 0.98 0.98 -5.72 5.73 5.90 0.98 

Bidhannagar 0.98 -0.06 0.90 0.94 0.98 0.97 -5.73 5.75 5.88 0.96 

Jadavpur 0.97 -0.45 1.05 1.12 0.96 0.98 -6.34 6.38 6.68 0.97 

Rabindra 
Bharati University 

0.98 -0.16 0.85 0.88 0.98 0.96 -5.38 5.39 5.45 0.95 

Rabindra Sarobar 0.96 -0.24 0.90 0.97 0.97 0.98 -5.99 5.98 6.12 0.96 

Average 0.98 -0.23 0.92 0.97 0.97 0.97 -5.87 5.87 6.03 0.96 
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Table S13 | Statistical evaluation of simulated 2-m air temperature (Tambient) and 2-m relative humidity 

(Hrelative) against observations across urban monitoring stations during the winter period over Kolkata. 
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