
  
    
  
Advances in MeteorologyVolume 2013 (2013), Article ID 287934, 10 pageshttp://dx.doi.org/10.1155/2013/287934
Research Article
Microclimate Variations between Semienclosed and Open Sections of a Marathon Route
Paulina Wong,1 Poh-Chin Lai,1 and Melissa Hart1,2
1Department of Geography, The University of Hong Kong, Pokfulam Road, Pokfulam, Hong Kong2Australian Research Council Centre of Excellence for Climate System Science, Climate Change Research Centre, The University of New South Wales, Sydney, NSW 2052, Australia
Received 22 July 2013; Accepted 24 August 2013
Academic Editor: Andreas Matzarakis 
Copyright © 2013 Paulina Wong et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
Abstract. 
The Hong Kong Standard Chartered Marathon, held annually, is one of the most popular international marathon events. Its primarily urban environmental setting characterized by high-density urban areas, semienclosed tunnels, and suspension bridges, together with the herds of runners, has an influence on the microclimate along the marathon course. This study focused on assessing and comparing variations in temperature and vapour pressure (vis-à-vis relative humidity) against the crowd of runners, or the herd effects, in two different environmental settings along the marathon course: semienclosed (a tunnel) versus open space (a suspension bridge). A series of small iButtons were deployed at strategic locations along the course to undertake minute-by-minute measurements of temperature and relative humidity. It was found that herd effects of varying degrees were present in both semienclosed and open settings. Various environmental differences also played a role in ameliorating or amplifying the climatological effects of the herd of runners. Our study suggests that microclimate variations in different environmental settings and crowd conditions could have an impact on runners. This new knowledge can inform the design of marathon routes. It also establishes the feasibility of employing the iButton logging sensors for widespread deployment and monitoring of meteorological situations.


1. Introduction
More than 500 marathons are held annually around the world, with competitors ranging from elite marathon runners to recreational athletes [1]. Each marathon is challenging by the way of its course design and the environment through which the route passes. The increased popularity of marathons has prompted research on the effects of weather conditions on runners. Previous studies have been mainly based on statistical analyses of past marathon data by quantifying effects of weather conditions on the performance or completion times of the runners [2–6].
The most noticeable human effect is in the microclimates found in the heavily built-up areas, and this localised microclimate may become more pronounced when runners are tightly bunched in moving packs or “herds” [7, 8]. In addition to anthropogenic impacts on the microclimate from the herds of runners, course terrain, landscape, urban configurations, and meteorological conditions will contribute to the microclimate along a marathon route [9], which may influence level of human thermal comfort [10] and performance of each individual runner. However, there is a lack of studies exploring possible impacts of microclimatic variation along marathon courses, particularly in events held in such challenging conditions as in the Hong Kong urban area.
The Hong Kong Standard Chartered Marathon, one of the signature international sporting events of Hong Kong, is held annually with recorded entrants growing from 1,000 in 1997 to 70,000 in 2012 [11]. The event route is confined to urban areas passing through various types of urban morphology and topography. The route passes through commercial areas with high building density and many built structures which do not usually have pedestrian access, such as enclosed tunnels, divided highways, and overhead bridges. 
It is well known that warmer temperatures and higher humidity levels have a negative effect on the runners due to the reduction of heat loss and the corresponding increase in the body temperature [8, 12]. During warm conditions, marathon runners’ control of their thermoregulation may be reduced [5, 13], and heat loss of runners would physiologically worsen by a parallel increase in the metabolic heat production from exercising under a relatively high ambient temperature. Febbraio [14] suggested that the intramuscular temperature would rise in proportion to the increase of work load and that metabolism rate would also amplify during exercise and under thermal stress. It is common for runners to suffer from heat exhaustion, heat stress, and other heat-related illnesses [15, 16]. A few young runners collapsed in the middle of the 2012 Hong Kong Marathon run, and one was reported dead [17]. In addition to heating up when exercising, metabolic heat emissions from surrounding people when in a crowd can also affect levels of thermal comfort and/or stress [7].
Blows [7] established the “penguin effect” to illustrate physiological changes on people in overcrowded situations. He argued that overcrowding would reduce the heat loss ability of an individual exercising in a crowd and that the physiological heat stress would amplify if the crowd was to engage in physical or emotionally heightened activities. He also claimed that heat would transfer from people to the environment. A similar study conducted by De Freitas et al. [18] quantified and modelled heat loads brought about by running in a herd. It became evident that the heat load for a runner in an exercising crowd would increase a great deal compared to those running solo. Furthermore, Montain et al. [8] recognised that slower or casual runners compared to elite runners would suffer further performance deprivation in warmer weather. They argued that slower runners would be exposed longer to the environment and would be more likely to run in close proximity to other runners. The situation would mean that they would be running in a microclimate that tended to be warmer than the indicated weather conditions. In this paper, the effects of heat retention on an individual in a moving crowd are described as the “herd effect” which is unlike the “penguin effect” which describes the effects of heat retention on an individual in a stationary crowd.

In view of the likelihood of thermal heat stress arising from exercising in high ambient temperatures and the adverse health impacts caused by excessive heat retention of an individual in a crowd, this study focuses on assessing the above phenomena in semienclosed and open spaces. It offers empirical evidence of the “herd effect” on the microclimate in different environmental settings along a marathon route.
2. Materials and Method
2.1. Background and Study Area
Hong Kong has a humid subtropical climate (Köppen classification Cwa) with hot and humid summers and mild winters. Most summer days have high humidity with warm air coming from the southwest, creating local thermal discomfort. The Hong Kong Standard Chartered Marathon is usually held in late winter or early spring to minimise runner discomfort. The full marathon follows its famed urban route starting at Nathan Road in Tsim Sha Tsui and finishing at the Victoria Park in Causeway Bay [11] (Figure 1). The course follows major highways and passes through three tunnels (Nam Wan, Cheung Tsing, and Western Harbour) and three bridges (Stonecutters, Tsing Ma, and Ting Kau). In 2012, the marathon was held on 5th February from 0530 to 1300. The weather on that day was calm with light north-easterly winds and warmer than average air temperature and vapour pressure ranging from 16°C to 22°C and 13.6 hPa to 25.1 hPa, respectively, as reported by the Hong Kong Observatory [19]. Average daily temperatures in February range between 15.0°C to 18.9°C, and mean daily vapour pressure is 15.4 hPa [19].


	
		
	


	
		
		
			
				
				
					
				
			
		
		
