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Abstract: Field observation and numerical experiments were conducted to understand the impact of water retention
pavement on the surface heat budget and on the regional circulation. The numerical model applied in this study is the
atmospheric dynamic model Local Circulation Model (LCM) with two dimensional grid system, and a field observation
was carried out under the clear sky and calm conditions of the weather on 19 July 2007. In the field observation, the
maximum value of surface temperature on pavement covered with water retention material reached the 41.2°C at 1430
LST and the values was lower for 16.1°C than that of asphalt without the material. The Case BET03 assumed to be 0.3
for the surface evaporation efficiency was in good agreement with the observation and its sensible and latent heat fluxes
were numerically estimated to be 229 and 227 W/m’, respectively. Results of the numerical experiments demonstrated that
the water retention pavement tends to induce the increase of latent heat flux associated with the lower surface temperature
and mixing height during the daytime. Discontinuity of latent heat caused by the water retention pavement also tends to
promote the development of mesoscale circulation called as land-land breeze or country breeze.

Keywords: water retention pavement, evaporation-efficiency, numerical model, surface heat budget
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Table 1. Evaporation efficiencies for several surface land-uses and their observation conditions (Kondo, 1994)

Land use Evaporation efficiencies Atmospheric condition Observation height (m)
Sea surface 1.02 8m/s for wind speed 10
Snow 1.02 Neutral stability 1
Bare soil 0~1 0 1
glass land 0.2~0.4 t 1
Irrigated land 0.5~0.8 0 10
Tree 0.1~03 * 30
Urban 0.0 ~ 0.1 * 30
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Fig. 1. Field experiment for the estimation of latent heat
flux on the water retention pavement materials. The pole
indicates the Automatic Weather System including several
meteorological equipments.
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Fig. 2. Synoptic charts on surface at 0900 and 2100 LST 19 July 2007, which were provided by Korea Meteorological Admin-

istration.
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Fig. 3. Temporal variations of the solar radiation and sur-
face temperatures on asphalt with and without retention
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Table 2. Estimated stream function, surface air temperature, and mixing height for each cases at 1200 LST

BETO0.05 BETO1 BETO03 BETO05

Stream function (m’/s) 1820 1501 823 425

Surface air temperature (°C) 49.5 459 41.8 38.7

Mixing height (m) 1509 1499 1141 1025
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Fig. 9. Vertical distribution of potential temperatures for (a) BET0.05, (b) BETOI, (c) BET03, and (d) BET05 in 1200 LST.
Interval of solid and dashed lines is 1°C. Thick solid lines on the X-axis denote urban with various evaporation efficiencies.
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