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The Hong Kong Solar Irradiation Map (the Map) seeks to promote solar photovoltaic (PV)
installations at building rooftops. By showing the distribution and intensity of solar irradiation
of building rooftops, the Map enables members of the public to conduct a preliminary
assessment of their building rooftops for PV installations. In particular, users can define the
PV system settings and select an area of their building rooftops for the display of the
corresponding distribution and intensity of solar irradiation, as well as the estimated annual
electricity generation and Feed-in Tariff (FiT) income. The FiT Scheme, however, does not
apply to government bodies, which will not receive any FiT income from renewable energy
generation.

1.

1.1.

1.2.

Methodology

Airborne Light Detection and Ranging (LIDAR) data have been converted into digital
surface model (DSM) to allow the Map to factor in roof slope and shading effect from
nearby buildings or obstacles. The latest set of LIDAR data were acquired from
December 2019 to February 2020 and thus the buildings, which were being or to be
constructed or have been demolished, as well as the associated shading effects, are
not shown nor reflected in the Map.

The resolution of the LIDAR data and the solar irradiation simulation are 0.5 mand 1 m
respectively, and therefore the Map may not accurately reflect the solar potential at
each area of building rooftop.

The building polygons from the digital basemap obtained from the Lands Department
(LandsD) were used to determine the location of the building rooftops for solar
irradiation simulation.

Area Suitable for PV Panel Installation

The rooftops are divided into 1m? pixels for simulation. To determine the suitability of
the rooftop for PV panel installation, the following pixels are discarded:

+ An object with a height of less than 2.5m;

+ Area with slope exceeding 40 degrees;

+ 1-m perimeter zone from the building edge;

* Global horizontal irradiation of less than 800 kWh/m?;

¢ Suitable area for PV installation is less than 3mZ.

Average Annual Solar Irradiation

The average annual solar irradiation is the average value of the annual solar irradiation
of the area suitable for PV panel installation. Users should avoid installing the PV
panels at the locations shown in deep blue in the Map. Otherwise, the annual electricity
generation would be affected.


https://re.emsd.gov.hk/english/fit/int/fit_int.html

User Guide for the Hong Kong Solar Irradiation Map

1.3. Estimated Annual Electricity Generation

1.4.

The estimated generation capacity is calculated based on:

*

*

*

*

a rack-mounted solar PV system;
no self-shading by PV panels;
provision of maintenance space in-between different rows of PV panels;

the estimated generation is calculated based on the global irradiation and
regardless of the composition of direct and diffuse components.

The estimated annual electricity generation is then calculated based on the estimated
generation capacity and the average annual solar irradiation of the selected area. The
performance ratio used in this project is 0.75.

Payback Calculation

The payback calculator is developed based on the simple payback calculation. As the
installation cost is subject to many factors, users should check with their contractors for
the estimated installation cost.

The FiT rate adopted in 2022 are as follows:

Generation Capacity FiT Rate ($ per kWh)
<10 kW $4
> 10 kW to < 200 kW $3

> 200 kW to = 1MW $25




User Guide for the Hong Kong Solar Irradiation Map

2. Key Functions of the Map

2.1. Search for Location

Users may input the location or building name in the search box and click the Enter
button or select the corresponding site from the list, as shown in Fig 1. The Map will
then zoom in to the target location and show the information of the location, as shown
in Fig 2.
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Users may also click on the building polygon. Then a table will pop up and show the
information of the selected polygon, as shown in Fig 3. The information shown in the
table is calculated on the basis that the PV panel at 0°.

Total Roof Area 27273 m?

Area Suitable for PV Panel

; 2,333 m*
Installation

Average Annual Solar Irradiation 1,325 KWh/m*

Estimated Generation Capacity 342 kW

Estimated Annual Electricity

. 339,888.4 kWh
Generation

Estimated Annual FiT Income 849,720.9 HKD

Fig 3
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2.2. Define Calculation Settings

2.3.

Users may define related calculation settings, including:

*

*

*

Hong Kong is located in the northern hemisphere and the PV panels should be installed
facing south with a tilted angle of 14 to 22 degrees to maximise the amount of electricity
generated over the course of a year.

PV panel efficiency,
PV panel tilting angle, and

PV panel orientation.

Select the Area

Users can draw a polygon within the building to calculate the estimated annual
electricity generation. By clicking the “Draw” button as shown in Fig 4, users can single-
click on the map to draw the selected area and click the first vertex to complete the
drawing. A pop-up table, as shown in Fig 5, showing the following information will be

displayed:
¢ area of the selected area,
¢ area suitable for PV panel installation,
¢ average annual solar irradiation,
+ estimated generation capacity,
+ estimated annual electricity generation, and
¢ estimated annual FiT income.

EMSD @] Hong Kong Sol:

Draw and Calculate ®
[] Draw Clear
Options

Solar Irradiation Layer

PV Panel Efficiency (%)

20 (Default)

Fig 4

Area Selected

Area Suitable for PV
Panel Installation

Average Annual Solar
Irradiation

Estimated Generation
Capacity

Estimated Annual
Electricity Generation

M Estimated Annual FiT
o Income

371.9 m?
1,380.77 kWh/m?
54.52 kW
56,460.4 KWh

169.381.1 HKD

Fig 5
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2.4. Payback Calculation

Click on the button of Payback Calculator at the bottom of the pop-up table, the
calculator will be displayed, as shown in Fig 6. Input the generation capacity and the
cost, the calculator will show the expected annual electricity generation, the FiT income
and the payback period using the simple payback calculation.

LN

Area Selected 371.9 m?

Area Suitable for PV 371.9 m*?
Panel Installation

Average Annual Solar 1,380.77 kWh/m?2
Irradiation »
Estimated Generation 54.52 KW

Capacity

Estimated Annual 56.460.4 kWh

Electricity Generation

Estimated Annual FiT 169,381.1 HKD
Income
[l
Generation Capacity 50
(kw)
Installation Cost (HKS) 1500000
Estimated Annual 51.778.9 kWh
Electricity Generation
Estimated Annual FiT 155,336.7 HKD
Income
Estimated Payback 9.7 |

Period (Year)

Fig 6
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2.5. Layer Control

In the layer control panel, users may turn on/off the solar irradiation layer to display the
solar irradiation map and the building layer, as shown in Fig 7. Users may also control
the solar irradiation layer transparency, as shown in Fig 8.
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Fig 7 Fig 8

3. Information Used

The following information are used to develop the project:

+ LiDAR data (acquired between Dec 2019 and Feb 2020) released by the Civil
Engineering and Development Department;

+ LiDAR data (acquired between Dec 2010 and Jan 2011) released by the Civil
Engineering and Development Department;

¢ 10-year hourly solar irradiation data (2009-2018) from the Hong Kong
Observatory;

+ Digital basemap (2019) obtained from the Lands Department;
¢ Ortho-DSM aerial photos (2016-2020) obtained from the Lands Department; and

+ Map service provided by the Lands Department.

-End -
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