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Abstract 

The local climate zone (LCZ), as a new landscape classification standard, divides 

landscape characteristics into ten built (LCZs 1-10) and seven land-cover (LCZs A-

G) types. The LCZ-based landscape planning has the potential to optimize 

landscape services. However, the LCZ has yet to be used to integrate multiple 

landscape services in social-ecological systems, despite its wide use in urban 

climate studies. Moreover, most LCZ research has insufficient geospatial evidence, 

such as LCZ spatial layouts. As a result, this study can be the first to use LCZs to 

integrate three landscape services – thermal comfort, drought mitigation, and 

walkability – as a whole into the landscape planning context, by proposing a new 

GLCZ-3Ser planning framework. Using a geospatial perspective, the GLCZ-3Ser 

framework, which was examined in the Guangdong-Hong Kong-Macau Greater 

Bay Area (GBA), China, allowed providing both compositional and configurational 

evidence while taking into account local geographical data for developing LCZ-

based solutions to improve three landscape services simultaneously. Specifically, 

the GLCZ-3Ser framework measured the spatial patterns of LCZ compositions and 

configurations using Hot Spot Analysis, FRAGSTATS, and Principal Component 

Analysis. The landscape services of thermal comfort, drought mitigation, and 

walkability were quantified using the proxies of the thermal index, drought index, 

and accessibility and wayfinding, respectively. Emerging Hot Spot Analysis and 

Spatial Design Network Analysis were used to understand the spatiotemporal 

patterns of landscape services. Furthermore, both homogeneous and spatially-

heterogeneous effects of LCZ-based landscape on landscape services were revealed 

using multiple linear regression (MLR) and geographically weighted regression 

(GWR). The GLCZ-3Ser-driven findings included that 1) regional LCZ 
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compositions saw an increase in built types (LCZs 1-10) at the expense of land-

cover types (LCZs A-G), with the compact high-rise type (LCZ 1) expanding nearly 

11 times, from 2009 to 2019. Regional configuration was fragmenting, with the 

western cities experiencing a greater degree of fragmentation than the eastern cities. 

2) from 2009 to 2019, regional centers had greater increases in thermal stress than 

coastal southern areas. The GBA became wetter, with higher drought risks in the 

north. Low levels of walkability also can be observed, with HK having the best 

accessibility aspect and Huizhou having the best wayfinding aspect. 3) according 

to MLR and GWR models, the proportional changes in the large low-rise (LCZ 8), 

scattered trees (LCZ B), shrublands (LCZ C), and low plants (LCZ D) should be 

focused on the thermal comfort and drought mitigation. Increased compact high-

rise (LCZ 1) promoted walkability. Moreover, dispersed distributions of compact 

high-rise (LCZ 1), compact mid-rise (LCZ 2), and open high-rise (LCZ 4) were 

preferable for a thermally comfortable region with lower drought risks, while an 

aggregated distribution of dense trees (LCZ A) was desirable to improve walkability. 

In conclusion, this study extends the LCZ scheme that was previously only used in 

urban meteorology to the hydrological and human walking fields, and also 

emphasizes the locally-varying information and landscape configurational 

characteristics in landscape planning. Integrating three landscape services, this 

GLCZ-3Ser-driven study complements theoretical and empirical research on 

geospatial LCZ-based landscape planning. 
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