Towards a fine-scale urban climate simulation of Hong Kong using
MesoNH-TEB with a detailed urban land cover description
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1. Introduction and Objectives 3. Urban Surfaces and Building Geometry

» Cities face a multitude of urban climate issues which pose threats to the health and well-being of urban dwellers. * Precise data on land cover and urban morphology can significantly improve the performance of high-resolution model simulations (Salamanca et al., 2011).

e TEB input parameters for D4 are derived at 100 m resolution by aggregating administrative data on building footprint, road networks, and land utilisation, complemented by

* Numerical models can simulate the altered surface energy balance due to buildings, impervious surfaces, and - . | . e
a digital elevation model and vegetation cover retrieved from treated satellite images.

human activities. They help us better understand the physical processes of urban climate and evaluate the
potential impacts of climate change on cities.
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* Hong Kong is an ideal study location because

» a detailed urban database is available; developments
» the weather station network is well-established;

» it is challenging and interesting to model (Figure 1).
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the thermal microclimate conditions in
downtown Hong Kong (D4) during a week-
long hot spell in September 2009.

Hilly terrain

5. Extending Data Coverage with LCZs

« The WUDAPT initiative aims to provide a worldwide coherent description of the form and
function of urban areas (Ching et al., 2018). Urban morphology is therein described through
the local climate zone (LCZ) scheme (Stewart and Oke, 2012).

4. Building Archetypes
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Figure 1: Modelling challenges presented by Hong Kong's natural and urban landscapes
(photo source: curiouscatontherun.wordpress.com)

2. Model Configuration and Domains

* The non-hydrostatic mesoscale atmospheric model Meso-NH,
coupled with the single-layer urban canopy parametrisation
Town Energy Balance (TEB) to solve the urban surface energy MESONH

 The LCZ map of Hong Kong derived by Wang et al. (2018) is used to extrapolate the urban
data coverage for D3 by means of a geospatial analysis of the TEB input parameters in D4.

 Compared to the 'standard' ranges of surface cover properties for each LCZ, the
urban areas in Hong Kong generally have higher impervious surface fractions

Lowest atmospheric level

balance, will be employed for the urban climate simulation (Lacetal., 2018) and lower pervious surface fractions, particularly for open settings (Figure 10).
(Figure 2).
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