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THE REFLECTIVITY COEFFICIENT OF CONCRETE SURFACE WITHIN

THE URBAN ENVIRONMENT
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Abstract The natural surfaces in the urban areas around homes, are being changed
to concrete hard surfaces for two main reasons: to check erosion and water logging and
to beautify the areas. These changes especially along court yard and frontage of
buildings have effects on the micro climate regimes of the environment. This study is
aimed at studying the reflectivity of concrete surfaces within the urban environment. The
albedo was measured using the Solari-albedometer for twelve calendar months and the
results show marked diurnal and seasonal variation in the magnitude of albedo over the
concrete surface. The results show a decrease in albedo with time fram momning till late
afternoon. Thereafter it begins to increase. This pattern was observed for all the
seasons. The study concluded that the low reflectivity of the concrete surface contributes
immensely to the thermal character of the urban environment. Appropriate

recommendations with regard to the above were made.

INTRODUCTION
In humid tropical environment, surfaces with concrete for the two main reasons:

are gradually being changed from the checking erosion and water logging on

natural grass and bare ground to hard

concrete, especially in the urban
environment. . This is in an attempt to
avoid the muddy surface experienced in
these areas as a result of intense and
long rainfalls and to check erosion
within these areas. The growth of urban
centres increases the area being covered

by the hard concrete. -——

Courtyards and frontages of buildings
within the urban centers are covered

one hand and beauty on the other. This
has effects on the micro-climatic
characteristics of the area which is
affected by radiation fluxes of the
surfaces.

This
reflectivity coefficient

study aims at studying - the
of concrete
surfaces around homes within the urban
environment. This was achieved by
examining the albedo magnitude over

the concrete surfaces and relating it to



energy regime and the micro-climatic
characteristics of the environment.
STUDY AREA

Aba was selected as the study area. Itis
an important commercial center in the
east of the Niger. This humid tropical
city is located at 50.06'N and 7.21°E,
Other studies have been on large urban
centres like Lagos and Ibadan (Ojo,
1988; Adebayo, 1985) whereas this is a
medium size city that is growing (Fig:1).
Aba is 90 meters above sea level
(Ofomata, 1975) and has a diameter of
about 12 kilometers. It has-tropical rain
hot climate with high temperatures of
about 300C; high rainfall of about
200mm per annum, high relative
humidities of over 80% and thick
vegetation Cover.

MATERIALS AND METHODS

The reflectivity coefficient — was
measured over the concrete surface for
twelve calendar months within the urban
center. These measurements were taken
weekly within a specified day of the
week and five consecutive readings were
made at 700hr, 1000hr, 1300hr, 1600hr
and 1800hr using Solari-albedometer.
The reflectivity coefficient of any
surface depends on the solar insolation,
the colour of the surface, the natural
wexture. The degree of the reflectivity of
‘ne surface determines the heat retention
~anacity of the surface or material

RESULTS AND DISCUSSION

The summary of the data collected is
presented in Table 1. The analysis of
results shows that the average albedo for
this concrete surface is low. This low
value of albedo is attributed to the rough
nature, and the dry dark colour of
concrete surface.

The early morning (0700 hr) value of the
coefficients of reflectivity was the
highest with a monthly average of about
11.58%. The next highest value was
about 11.18%, the average for albedo at
1800 hrs. This could be attributed to the
angle of the incident radiation upon the
surface at these times and the fact that in
the morning most of the surfaces are wet
as a result of early morning dew. The
angle of incidence on the wet morning
surface is directly proportional to the
reflectivity of the radiation and it
increases as the angle of incidence
increases. The late moming (1000 hr)
monthly average value was about
10.86% while that of the afternoon
monthly average was about 9.20%. The
diurnal pattern of the reflectivity
coefficient suggests that the zenith angle
of the sun is an important factor in the
magnitude of the reflectivity. The
monthly trend shows, that for the early
moming period (0700 hr), the albedo
exhibits higher values in the rainy and
drv seasons with Jower values in the

transition months. June
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and July had higher albedo than October
and November. The highest values for
this moming period were recorded in the
dry season months of February and
March. This is as a result of increased
insolation due to reduced cloudiness
during the dry season. The highest value
for the late moming was also recorded in
February and March with 13.00% and
12.8% respectively; while the lowest
was recorded in September with about
8.7% (Fig. 2).

In the afternoon the highest value of
11.08% was recorded in February
followed by [1.06% in March. The
lowest was observed in July with a value
of 7.0%. the albedo

increased February.

From July,
till

Thereafter, it also began to decrease

steadily

steadily. The lowest value was recorded
in August in the late afternoon.
Thereafter, the values began to increase
steadily reaching the peak in February
with albedo of 11.60%.

In the evening, the lowest value was
9.8% obtained in August and September.
had higher

albedo values and steadily the peak was

The following months

reached in February. The albedo values
obtained are on the low side, which is an
indication of the high retentive capacity
of the concrete surface.

The low albedo coupled with other
factors of the urban environment results
in a high energy balance situation over
concrete surfaces resulting in increased
air the

ambient temperature  of

environment.

TABLE1  AVERAGE ALBEDO OVER CONCRETE SURFACE (%)
TIME/HOUR | MONTHLY | DRY SEASON | WET
AVERAGE | AVERAGE SEASON
| AVERAGE

0700 hr 11.58 13.20 10.78
1000 hr 10.86 12.45 10.78
1300 hr 9.53 11.15 871
1600 hr 9.20 10.90 8.35
1800 hr 11.18 12.35 10.60

MEAN | 1047 12.01 9.84

This surplus energy resulting from low
ff‘fjd"-r‘f!\'l'l.f e thoarators r‘."\ﬂ*'a}ll"fﬂ‘r"{ Imtey
sensible heat 10 increase the ambient
remperature as there 1 hardly any other

source of dissipitation within the urban

environment. This will result in raised
the

environment. The consequences of this

air  temperature  within urban

to human physiological comfort is best



imagined, as the air temperatures will be
high.
RECOMMENDATIONS
CONCLUSION

The concrete cement surfaces, contribute

AND

immensely to the alteration of the
environment. Excess energy and heat are
stored up in the day and released in the
night the
temperature higher than what is required

making ambient  air

for human comfort. The use of concrete
surfaces over large areas should be
discouraged in urban centers. Instead
grass should be used in such areas. This
will increase the rate of infiltration and
also check erosion.
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