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INTRODUCTION
Among the specific objectives of the first phase of the TRUCE project
is the compilation of an inventory of available knowledge and on going
research related to urban climates in tropical areas. (Annex to recommendation 3 (CCL-X) pg. 3 ) . In conformity with this plan, the present writer
has prepared an overview of development and bibliography on urban climate
in tropical/subtropical areas for the period 1981-1991.

The bibliography includes related areas of research such as urban air
pollution, urban planning and energy consumption (see table 2 for complete
list).

The main source of information for this bibliography

has been the

scientific journal Meteorological and Geoastrophysical Abstracts and other
periodicals (listed in table 3) easily accesible
institute libraries.

in most university or

- n

Although no attempt was made to include items on tropical/subtropical
urban climate already published in T.R. Oke's bibliography on urban climate
(1990), it is possible that in some cases they will appear on both listings
for the period 1981-1988.

During this period Oke (1990) has registered 71 papers of urban
climate in tropical areas of a total of 670 entries.

The corresponding

numbers for the present work but for the period 1981-1991 are 169 and 696.
The great increase in the number of papers on tropical urban climate after
1988 is probably due mainly to the Kyoto Conference in 1990.

Some of the items entered here correspond to the bibliographic survey
for tropical Africa on urban climatology prepared by Nyandega

(1992).

With few exceptions (in Spanish or Chinese) most of the listed items are
written in English.

Letters or group of letters on the lower right corner

of each item designate the following subjects, regions:
T - Tropical
ST - Subtropical
PhUC - Physical urban climate
GUC - General, descriptive urban
climate

UH - Urban humidity/hydrology

UP - Urban planning
QUA - Air pollution
EUC -Energy and urban climate
UBCL - Urban bioclimatology
PhMUC - Physical modelling of
urban climate.

- m -
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Abdel, S., M.S. Faraq and N.A. Higazy.
1981
Smoke concentration in Greater Cairo Area.
Atmospheric Environment, Vol. 15:157-161.
QUA
ST
ABSTRACT: A study smoke content of the atmosphere over
the Greater Cairo area was conducted during the 12 months
from June 1977 to May 1978. Smoke samples were taken
continuosly over two-hour periods at two sites, one in
Shuba El-Kheima industrial sector on the northern boundary
of the study area and the other in a purely residential
district about 15 km south-south-west of the first site.
A comparison was made between the averaged concentrations
at both site. It was found that the industrial area was
considerably higher in smoke contamination and that
industrial activity is the principal source of smoke in
the Cairo atmosphere.
Daily and yearly cycles of smoke concentration were also
studied and discussed in terms of man-made source
activities and meteorological conditions. Concentrations
were found to be much higher in the cold months. The daily
clicle rhythm was same at the two sites, having two well
development maxima in the morning and late evening and a
pronounced minimum in the mid-afternoon. Daily maxima were
almost of tha same order of magnitude in each site. The
morning maximum seemed to be formed by fumigation just
after sunrise in the industrial sector and appeared two
hours later in the downwind residential district.
No significant difference was between smoke concentrations
during weekdays and weekends.

Abel, Afouda A.
1982
Quelques aspects climatologiques de l'élaboration des
systèmes de drainage en Milieu Urban.
W.M.O., Geneva, WMO/OMM-No.596: 480-489.
UH
T
ABSTRACT:Urbanization is developing at an accelerating
rate. The proliferation of problems caused by the
influence of the concentration of human activities on the
hydrological cycle has led to the development of urban
hydrology as an important branch of hydrological science.
Special attention is thus given to the problems involved
in evaluating changes in the water cycle which are
attributable to urbanization and to climatic factors
significantly affecting people's lives. The aim is to
understand better the interaction of urban pressures on
the environment and climatic regime. In most developing
countries, especially in tropical Africa, urban
development in the large population centers is
insufficient, since the creation of the urban
infrastructure does not directly follow occupation of the
land. As a consequence, most large African cities are
divided into residential or administrative quarters whose
urban infrastructures are about satisfactory and
working-class quarters, where such infrastructures are
almost nonexistent. Since a single hydrological basin can
contain both types of inhabited areas, and sometimes
intermediate types with different runoff conditions, the
development of drainage systems becomes a complicated
hydrological problems requiring a thorough knowledge of
the local conditions. After examining the notion of design
rainfall in tropical conditions, a theoretical model of
runoff is presented, which is based on the basic equations
of hydrodynamics. The deterministic interpretation of this
model establishes explicitly the relationship existing
between conceptual models with storage components and the
Navier-Stokes equations based on physical considerations.
The stochastic interpretation of the model enables a
probabilistic relationship to be established between 1)
precipitation and the hydrological state of the basin
characterized by the transformation function, and 2) the
transformation function and the runoff rate at this
basin's outlet. A more in-depth theoretical study of this
model and research to discover its practical performance
should permit a considerable reduction in the cost of
drainage systems, which is prohibitive in some cases.

Adebayo, Y. R.
1990
Aspects of the aariation in some characteristics of
radiation budget within the urban canopy of Ibadan.
Atmospheric Environment, Vol. 24B(1):9-17
PhUC
T
ABSTRACT: Inadvertent modification of climate is at
various levels. The aspect of the effect of urbanization
on climate is a crucial one. Cognizant of the direct
effect of climatic modification on human health, human
comfort and energy use, and the dearth of information on
climatic parameters in urban areas of the tropical cities,
this study was initiated to examine the variation of some
aspects or radiation budget in Ibadan.
Basic information is given about the state of the urban
textural characteristics. The data were collected in two
ways, guided by the nature of urban characteristics.
Firstly, urban-rural comparison of the characteristics of
lobal radiation, albedo and net radiation was carried out
y comparing information from a rural station with those
from two urban stations. Secondly, automobile traverse
surveys were conducted on different days across the major
land uses from suburban locations. Only data on net
radiation were collected during the auto-traverses.
Results of investigation revealed that global radiation
and albedo were less at the urban centres by an average of
about 9-15% and 12-20%, respectively, while the net
radiation was higher at the urban centres than at the
rural station, by about 8-20%.
Factors of urbanization like reduction in sky view,
atmospheric pollution, change in surface texture,
modification of wind characteristics as caused by urban
artifacts, amongst others, were postulated as the major
causes of the urban-rural difference in radiation budget.
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Adebayo, Y.R.
1991
Day-time effects of urbanization on relative humidity and
vapour pressure in a tropical city.
Theoretical and Applied Climatology, Vol. 43 (1-2): 17-30.
GUC
T
ABSTRACT:Oke (1986) observed "very few studies make
comparison of urban-rural vapour pressure or density
values". This observation is particularly true of studies
in tropical areas. Budding from this situation of
inadequacy of investigation is the scientific uncertainty
about the true nature of the effect of urbanization on
atmospheric vapour content in general. In the light of
this situation, a concurrent analysis of the day-time
effect of urbanization on both relative humidity and
vapour pressure was carried out. A set of data, collected
by the Nigerian Department of Meteorology, which covered
730 days (in 1985 and 1986) at two urban stations and a
rural surrogate-station was used. The study was limited to
day-time because of non-availability of adequate nocturnal
data. Simple frequency analysis of the urban-rural
dichotomy was carried out. It was discovered that
urbanization had a notable effect on both relative
humidity and vapour pressure in the afternoon and during
the dry season, as both parameters attenuated considerably
during these periods. Of special note was the fact that
both measures of humidity were affected by urbanization in
the same manner. However , the effect of urbanization on
relative humidity was greater.
Adebayo, Y.R.
1991
"Heat Island" in a humid tropical city and its
relationship with potential evaporation.
Theor. Appl. Climatol., Vol. 43:137-147
UH
T
ABSTRACT: Not much is know about the extreme conditions of
urban temperature in tropical cities. Also, the concept(
heat-island has been hardly related to the other climatic
parameters that have some links with temperature. In view
of the points mentioned above, this study examined the
maximum temperature records as well as the conditions of
temperature at 1 and 16 local zone time. The results
revealed that for the humid tropical city of Ibadam, heat
islands was best indicated by the minimum temperature.
Also, some level of relationship was found to exist
between heat island and urban/rural difference in
potential evaporation.

Adebayo, Y.R.
1991
On climatic reference points for some aspects of
engineering design in Nairobi, Kenya.
Energy and Buildings, 15-16. pp. 801-808.
UP
T
ABSTRACT: This paper draws the attention of engineers to
the urban climatological issues which should be noted when
designing in Nairobi. The general features of Nairobi
with special reference to the atmospheric conditions are
described. Using the records provided by Kenya
Meteorological Department and some references to previous
case studies, on the urban climate of the city, detailed
comments are made on the magnitude and relevance of
different climatic parameters to urban design in Nairobi.
Adebayo, Y.R.
1991
Considerations for climate-sensitive design in Tropical
Africa.
Energy and Buildings, 15-16. pp. 15-21.
UP
T
ABSTRACT: The factors which form the bedrock for the
implementation of climatological ideas by architects and
planners in tropical Africa are examined. Firstly, the
paper takes a look at the overall climatic conditions and
then, secondly, socio-cultural factors behind the
emergence of the present states of building and urban
designs, in the sub-region. Inferences are drawn from a
short review of urban climatology of tropical Africa.
This review updates that of Oguntoyimbo (1986). The final
submissions revolve around the fact that the problems
which should be solved in order to promote
climate-sensitive design in tropical Africa are not only
scientific but also political and socio-economic in
nature.
Adebayo, Y.R. (Editor)
1991
Climate and human settlements: integrating climate into
urban planning and building design in Africa.
UNEP, Nairobi. 110p.
UP

T

Adebayo, Yinka.
1987
Land-use approach to the spatial analysis of the urban
heat island in Ibadan, Nigeria.
Weather, 42(9): 273-280.
GUC
T
ABSTRACT:Results of an investigation have shown that the
urban heat island effect in Ibadan is noticeable from 0700
hr GMT. A considerable amount of urban-rural difference
has also been observed in the afternoon (1500 hr GMT) .
There is no indication that the heat island at 1800 hr
(about an hour after sunset) is higher than at 1500 hr.
The observed heat island is higher during the harmattan
season than during the wet season.

Adebayo, Y.R.
1985
"The microclimatic characteristics within the urban canopy
of Ibadan".
Unpublished Ph.D. Thesis, Univ. of Ibadan.
PhUC

T

Adebayo, Y.R.
1987
The effect of urbanization on some characteristics of
relative humidity in Ibadan.
Journal of Climatology, Vol. 7:599-607.
GUC

T

Adebayô, Y.R.
1988
A case study for planning towards a better Nairobi
climate.
Proc. of First Int. Conference on Urban Growth and Spatial
Planning of Nairobi.
UP
T
Adebayo, Y.R.
1990
Periscoping the problem of documenting the city artifacts
for the studies of urban micro-climatology in less
developed world: the Ibadam experience.
African Urban Quarterly, Vol.5 (1-2).
GUC

T

Adebayo, Y.R.
1990
On effective climatological information for architects and
settlement planners in Africa.
African Urban Quarterly, Vol.5(1-2).
UP

T

GUC

T

Adefolalu, D.O.
1984
Weather hazards in Calabar.
Geojournal, Vol. 9:50-60.

Al-Zanaidi, Mansour A., Singh, M.; El-Karim, Mohamed.
1991
Traffic co-dispersion pattern in Kuwait.
Atmospheric Environment, Vol. 25A (5-6): 909-914.
QUA
ST
ABSTRACT: Carbon monoxide due to vehicular traffic is one
of the potential hazards in Kuwait. Co-dispersion studies
at three business-cum-residential areas of Mansourya,
Rabiya and Riqqae have been undertaken. A comparative
study of carbon monoxide concentrations due to vehicular
traffic in Kuwait has been made by using an analytical
dispersion model (IITCO) and the Intersection Midblock
Model (IMM). While IITCO has been developed at IIT Delhi,
India, the other is an operational model in the U.S. The
dispersion parameters are formulated in terms of relevant
turbulence quantities during daytime when convective
mixing is a dominant feature. Meteorological parameters to
be used in the model have been compiled from the
meteorological observatory in Kuwait for the months of
July, August and September 1986. Model results compare
well with observations.
Ananthakrishnan, R., Soman, M.K.
1989
Anomalies in the aerological data of Mangalore and
Ahmodabad.
Mausam, Vol. 40, No. 3, p. 279-282.
GUC
T
ABSTRACT: In the course of a study of tha aerological data
of Indian stations for the years 1978,1979 and 1980
anomalies of a serious nature were noticed in the rawin
data of Mangalore and the radiosonde data of Ahmedabad.
Attetion is draw to the nature of these anomaalies which
have remainded unnoticed for several years. The anomaly in
the rawin data of Mangalore came to notice from the
incompability of the meridional wind profiles of this
station with those of other Peninsular stations. This was
traced to the incorrect orientation of the radio
wind-finding equipment at the station which has since been
rectified. The monthly mean temperatures at Ahmedabad for
the summer monsoon monhs were founds to be higher than
those of Bombay and Jodhpur at almost all troposphère
levels. As a consequence, pressure-wind realtionships in
the Bombay-tropospheric heat islands'over Ahmedabad
remains to be traced.
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Applegate, Howard. G.; Bath, C. Richard.
1986
Air pollution in a transboundary setting: the case of El
Paso, Texas, and Ciudad Juarez, Chihuahua.
Flinterman et al (Eds.). "Transboundary air pollution:
international legal aspects of the cooperation of states".
QUA
ST
ABSTRACT:The types of pollutants and their sources in the
El Paso-Juarez area re analyzed. The geographic locations
of these cities and the conditions leading to the
formation of inversions and the consequent intensification
of air pollution are described. Pollution in the El
Paso-Juarez region is surveyed through a discussion of the
total suspended particulares: carbon monoxide and ozone'
nitrogen and sulfur; oxides; and arsenic, lead, zinc, and
cadmium. The policy framework on air pollution control in
the U.S. and Mexico is set forth.
Asante, Y.
1990
Reduction of urban heat island effects: a case study of
Nima, Ghana.
African Urban Quarterly, Vol.5(1-2).
GUC

T

Asante, Y.
1984
"The indoor micro-climate in court yard houses in Nima".
Kumasi Occasional Paper, Department of Architecture,
University of Science and Technology.
UP

T

Baez A., M. Reyes, I. Rosas and P. Mosino.
1988
C02 concentrations in the highly polluted atmosphere of
Mexico City.
Atmosfera, Vol. 1, pp. 87-98.
QUA
T
ABSTRACT: Measurements of C02 concentrations in the
atmosphere of Mexico City were carried out through the
years 1981-1982, during daylight hours. The results
indicate that 82% of the C02 levels were above 330 ppmv,
which is the reported approximated atmospheric background.
During daylight hours C02 concentrations show three
maxima: the first between 9:30 and 10:30 h, the second
between 12:00 h and 13:00 and the third between 15:00 and
16:00 h local time. The peaks coincide with the rush hours
in the city.
The annual curves of C02 show a seasonal variation with
low values during the winter and a maximum in spring, the
lowest values corresponding to the middle of the rainy
season.
Since natural sources during the daylight hours are
probably negligible, the applicability of C02 data as an
indicator of air pollution in Mexico seems to be feasible.

Balling Jr., R.C. and S.W. Brazel
1989
High-resolution nighttime temperature patterns in Phoenix.
Journal of the Arizona-Nevada Academy of Science, Vol.
23:49-53.
RSUC
ST
ABSTRACT: The satellite-based Advanced Very High
Resolution Radiometer (AVHRR) is used to generate nightime
surface temperature patterns at the one kilometer
resolution across the Phoenix metropolitan area. The
nighttime thermal patterns are relatively consistent from
one day to the next and significantly influenced by the
variations in the land use and elevation. When the effects
of elevation are controlled using multiple regression
analysis, the nighttime temperatures are directly related
to the coverage of residential, commercial, and industrial
land and indirtectly related to the vacant land category.
The resuts indicate that the AVHRR system represents a
powerful tool in the study of complex thermal patterns
within an urban area.
Balling, R., C. Jr. and Sandra W. Brazel
1988
High-resolution surface temperature patterns in a complex
urban terrain.
Photogrammetric Engineering and Remote Sensing, Vol.
54(9):1289-1293.
RSUC
ST
ABSTRACT:In this investigation, the polar-orbiting AVIIRR
thermal scanner is used to produce one-kilometre
resolution surface temperature patterns of Phoenix,
Arizona. The resulting maps shows realistic,
high-resolution temperature variations across the
metropolitan area. The derived surface temperatures covary
with incidence of residential, commercial, and industrial
land use and indirectly covary with the vacant land cover.
The AVIIRR system appears to provide the capability of
significantly increasing the spatial resolution of thermal
fields across an urban area. The results of the study are
being used by local utility in their analyses ofwater and
power consumption.
Balling, R.C. Jr., and S.W. Brazel
1987
The impact of rapid urbanization on PAN evaporation in
Phoenix, Arizona.
Journal of Climatology, Vol. 7: 593-597.
UH

ST
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Barradas. V. L.
1991
Air temperature and humidity and human comfort index of
some city parks of Mexico City.
Int. J. Biometeorol., Vol. 35:24-28.
UBCL
T
ABSTRACT: A series of air temperature (Ta) and relative
humidity (RH) measurements were carried out in five urban
parks and their surroindings in Mexico City. It was found
that Ta is lower and RH is higher inside the parks. Ta
differences were more marked during the early afternoon.
Maximum differences of Ta were 5.6 C. There is strong
evidence that the magnitude of differences in Ta are
directly proportional to the surface of urban parks.
Basu, G.C.
1990
Design of joint probability model of rainfall depth and
duration during heavy rainspell over Calcutta.
Mausam, Vol. 41, No. 3, p. 494-495.
PhMUC

T

Bhaskara Rao N.S., Thulasi Das A., Ganesan R.
1986
Exceptionally heavy rainfall over Madras city in February
1984.
Mausam, Vol. 37, No. 1, p. 133-135.
UH

T

Bhowmik, R.
1991
A study of day-light in the planning of single-storey
buildings.
Energy and Buildings, 15-16. pp. 367-372.
EUC
T
ABSTRACT: The efficiency of a building is determined by
many factors, ranging from the ease of accessibility of
the various facilities to the functional factors. In this
paper, the importance of the basic layout in terms of the
daylight factor is identified. In order to arrive at a
layout that maximizes the efficiency of a building, the
iterative heuristic approach to layout design is
described. It is shown how the functional
interrelationships between various rooms can be
represented mathematically. A procedure is developed in
which these mathematical representations could be utilized
as the input data for a program which outputs the layout
that achieves the daylight requirement.
In a well-designed building, all the rooms must enjoy
adequate natural lighting and ventilation. This provision
is input as a constraint to the location procedure,
whereby the program checks whether in the location to be
provided there is sufficient external wall for the room.
If not, the room is relocated.

y
Bitan, A.
1982
The Jordan Valley project- a case study in climate and
regional planning.
Energy and Buildings, Vol. 4: 1-9.
UP

ST

Bodoegaard, T.
1981
Climate and design in Tanzania.
Ministry of Lands, housing and Urban Development, Dar Es
Salam.
UP
T
Boodhoo, Y.
1991
Living in the tropics - Can it be better?.
Energy and Buildings, 15-16, pp. 817-822.
UP

T

Boyd, M. J.; Bufill, M. C.
1988
Determining the flood response of urbanising catchments.
Search (Sydney), Vol. 19: 123-165
UH
ST
ABSTRACT:Methods for predicting flood response changes as
a catchment is progressively urbanized are described.
These changes are the reduction of the amount of rain
infiltrating into the ground which increases the
proportion of storm rainfall that runs off the catchment
surface to produce a flood hydrograph, and the increase in
flow velocities on the catchment surface so that the
catchment responds more rapidly to storm rainfall.
Together these effects bring about an increase in flooding
in urban catchments. The Methods are demonstrated by using
the Maroubra catchment near Sydney, Australia. There are
presented graphically the rainfall and runoff depths for
storms in this catchment, the recorder rainfall hydrograph
and flood hydrograph for a storm, and the equation for
transformation of the impervious surface of rainfall into
flood hydrographs. The latter R-Q = K x dQ/dt, where R is
the rainfall volume rate (m /sec),
equal to the rainfall
rate (mm/hr) x the catchment area
(km )/3.6, Q is the
streamflow flood hydrograph (m seg) , and t is time (sec) .
The parameter K represents response time. It can be
determined for a catchment by analyzing the recorded
rainfall and streamflow data. K varies with the proportion
of the catchment which is urbanized in the form K = K x
(1 + U) , where K is the parameter value for the
catchment in natural conditions; K is the parameter value
for the urbanized catchment; and U is the proportion
urbanized (0
U 1) . The results of the application are
presented, and the extension of the use of the method to
other areas is discussed.
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Brazel, A.J., S.W. Brazel and R. C. Balling( Jr.
1988
Recent changes in smoke/haze events in Phoenix, Arizona.
Theor. Appl. Climatol. Vol. 39: 108-113
QUA
ST
ABSTRACT:The recent explosive population growth in
Phoenix, arizona is focing polcy-makers to develop an
increased understanding of air quality meteorology in the
desert seting. In this investigation, the long-term
smoke/haze data base from Phoenix is analized to determine
the magnitude of temporal changes in smoke/haze
frecuencies and durations. The results reveal no changes
in smoke/haze frecuency and intensity, but significant
increase in the duration of the events. The findings
appear to be related to the impact of the growing urban
heat island on the structure of local inversion layers.
The results suggest a link between urban-induced
temperature and wind changes and air quality levels within
a growing metropolitan area.
Briffett, C.
1991
The performance of external wall systems in tropical
climates.
Energy and Buildings, 15-16, pp. 917-924.
UP
T
ABSTRACT: Early failure in external wall systems of multistorey buildings can incur high costs of maintenance and
repair works. The prevention of rain penetration, the
control of temperature changes, and resistance to
pollution and climatic effects are vital requirements for
achieving better performance. Imported technologies and
materials are partially responsible for problems occurring
but design, construction and mantenance processes also
contribute. This paper presents a number of case studies
specific to tropical climates to define common problems,
determine particular causes and recommend suitable
solutions.
Carmona, L.S.
1986
Human comfort in the urban tropics.
"Urban climatology and its applications with special
regard to tropical areas". WMO 652: 354-404
UBCL

T

13
Carras, John, N.; Johnson, Garaham M.
1983
Urban atmosphere: Sydney a case study.
CSIRO Division of Fosil Fuels (Conference), Leura, May
5-6. Melbourne, Australia, CSIRO, 1983, 655 p.
QUA
ST
ABSTRACT:The aim of this conference was to bring together
as much information as possible on the physical and
chemical conditions of Sydnesy's atmosphere and the
factors influencing them. The basic purpose was to provide
an up-to background of facts for consideration by
pollution control strategists; however, control strategies
and procedures were not considered. The papers are grouped
under the following categories: 1) meteorology and air
pollution of Sydney; 2) haze, atmospheric particulates,
and meteorology; 3) lead in air; 4) ozone concentration
and meteorology; 5) precursors, products, and chemistry
of oxidants; 6) emissions of precursors and implications
for photochemical smog formation; and 7) modelling of
oxidant formation. The discussion that followed each
category is included. An introductory paper provides a
description of Sydney, including its topography and
climate; graphs of monthly average maximum and minimum
temperature, rainfall, sunshine, and fog frequency; wind
roses showing the wind regime over the city by
representative months for each season; sources of
pollutant emissions to the atmosphere; and air pollution.
Cayan, Daniel R.
1984
Urban influences on surfaces temperatures in the
Southwestern United States during recent decades.
Journal of Climate and Applied Meteorology, Boston.,
23(11): 1520-1530.
GUC
ST
ABSTRACT:Trends of surface temperature at rapidly growing
urban sites during the last 30-50 yr are compared with
those at nonurban sites, temperatures at 70 kPa, and sea
surface temperature at a coastal Pacific station.
Significant urban heat island effects have apparently
occurred, with urban-effecte temperature increases of 1-2
C common over this period. In contrast, the trend of the
nonurban records has been distinctly smaller. The urban
warming appears to be predominantly a nighttime
phenomenon, with minimum temperatures displaying
considerably more increase than maximum temperatures. No
uniform seasonal preference for this increase emerged from
these stations. Because of this increase, the distribution
of observed temperatures shows a marked warm bias at
several of the urban sites during recent years.
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Chacko, 0., Rahalkar, G., Desikan, V.
1983
Ultraviolet radiation measurements at Pune.
Mausam, Vol. 34, No. 4, p. 425-430.
PhUC
T
ABSTRACT: Results of measurements of global ultraviolet
radiation in the wave length range 290-390 nm received
from the sun and sky on a horizontal surface (GUVR) using
an Eppley ultraviolet radiometer at Pune (18 N, 73 E)
during 1972-73 are presented.
During the year on an average about 16 cal/cm
2 are received daily as GURV, the daily values ranging
from 12-20 cal/cm 2/day with lower values in winter, due
to the lower solar elevation angles at this time. The
proportion of GUVR to global solar radiation (GR) is about
4 per cent with lower values, again in winter. This ratio
also varies during the day, being a maximum at noon.
The mean hourly values of GUVR is
about 3.9 cal /cm 2/hour at noon in summer and about 2.0
cal/cm 2/hour in winter. In general more GUVR is received
in the forenoon than in the afternoon.
No marked influence os
turbidity on the GUVR has been observed. However, the
hourly values around noon show a decreasing trend with
turbidity.
Chao, Z.
1991
Urban climate and air pollution in Shangai.
Energy and Buildings, 15-16. pp. 647-656.
QUA
ST
ABSTRACT: Shanghai is the greatest industrial and
commercial city of China. In recent years, due to the
rapid increases in population density, building density
and energy consumption, the effects on urban climate are
very evident and air pollution is serious.
Firstly, the characteristics of the Shanghai urban
climate, especially the "five islands effects" (heat
island, wet island, dry island, rain island and turbidity
island effects), are studied in ths paper.
Secondly, by using the surveyed pollution source data and
the monitored air quality data the distribution of S02 and
total suspended particle concentration and their seasonal
variations, as well as the relationship of air pollution,
distribution of factories and meteorological conditions
are analysed. Some policies and measures are proposed.

Chatterjee, R.N., Prakash, P.
1990
Radar study of thunderstorms around Delhi during monsoon
season.
Mausam, Vol. 41, No. 2, p. 161-156.
PhUC
ST
ABSTRACT: Frequency of thunderstorm development in Delhi
region during the monsoon season and some of their
general characteristics have been studied using the radar
observation of conective clouds within 100 km around Delhi
made during th monsoon season of the 8-year period from
1965 to 1962. For this purpose convective clouds whose
radar echo tops reached or extended beyond 8 km have been
considered as thunder clouds. The study revealed that
about 34 per cent of the conective clouds, forming in and
around Delhi, develop into thunder-storms. Height
distribution ofthe storm cells and spatial distribution of
storm echoes are also discussed.
Chatterj ee, R.N., Prakash, P.
1990
Some aspects of convective clouds around Delhi.
Mausam, Vol. 41, No. 3, p. 475-482.
PhUC
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ABSTRACT: Growth and decay rates as well as the durations
of conective clouds n the Delhi region have een studied
using radar observations of such clouds, made during the
pre-monsoon and monsoon seasons of 1980 to 1982. Vertical
growth rates of radar echoes from such clouds varied
between 1.0 and 25.0 m^sec diring pre-monsoon and between
0.9 and 12.8 m?sec dirin the monsoon season. Decay rates
of the echoes are found to vary between 0.6 and 10.4
m/sec, and between 0.9 and 15.3 m/sec in these two seasons
respectively. No significant difference was found between
the average durations of the echoes in the pre-monsoon
and monsoon seasons (39 and 36 minutes respectively). The
Mechanisms of precipitation initiation involved in thes
eclouds have also been investigated and discussed in the
paper.
Chatterjee, D., Ali, H.
1983
A study of atmospheric turbidity and diffuse solar
radiation and their correlation at Delhi.
Mausam, Vol. 34, No. 2, p. 223-224.
QUA

ST

Chow, D.C
1985
"Introduction to Urban Climatology".
East China Normal University Press. Shanghai. 324 p. (in
Chinese).
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Chow, S. D.
1983
The influence of Shangai urban development on temperature.
Acta Geog. Sinica, Vol.38: 397-405.
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Chow, S.D.
1982
On the Shanghai urban heat island effect.
Acta. Geog. Sinica, Vol. 37: 372-382.
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Chow, S.D.
1983
Shanghai urban influences on humidity and precipitation
distribution.
J. East China Normal Univ., Natural Science Edition 1:
69-84.
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Chow, S.D. et al.
1984
On acid precipitation of Shanghai District.
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Chow, S.D.
1981
On the fog of Shanghai.
Acta Geograph. Sin., Vol. 36:47-58.
Chow, S.D.
1985
The influence of Shanghai urban develpment on wind
velocity and humidity.
Scient. Geograph., Vol. 5: 300-307.
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Chow, S.D.
1986
Some aspects of the urban climate of Shanghai.
Proc. Conf. Urban Climatology and its Application with
Special Regard to Tropical Areas, WMO 652: 87-109.
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Chow, S.D. and Shao, J.M.
1987
Shanghai urban influence on solar radiation.
Acta Geograph. Sin., Vol. 42: 319-327.
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Chow, S.D. and J.M. Zhang.
1987
Shanghai urban influence on fog.
Acta Met. Sin., Vol. 45: 366-369.
Chowdhury, A. and H.R. Ganesan.
1983
Meteorological regueriments on airconditioning in relation
to human habitat of comfort.
Mausam, Vol. 34(3): 281-286.
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Das, D.K.
1988
Chemistry of monsoon rains over Calcutta, West Bengal.
Mausam, Vol. 39, No. 1, p. 75-82.
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ABSTARCT: During the moonsoon of 1984 (june-September), in
all 50 filtered (0.45 um) rainwater samples were collected
from Calcutta (West Bengal) and the samples were analysed
for major, minor and trace elements. The analytical data,
so bar obtained, reveals that different chemical
components are depended on different meteorological
factors. Bicarbonate is predominant anion whereas calcium
is predominant cation. Nearby sea seems to have greater
influence on overall chemistry of rainwater. Most of the
ions originate from marine origin but non-marine activity
also plays an important role towards rainwater chemistry.
Trace elements concetrations in the rainwater have also
been reported during the period of study. Further, a rough
estimation of input of inorganic constituents (presently
S04, N03 AND CI) from the atmospheric precipitation over
the West Bengal has been calculated and reported in this
paper.
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De Dear, R.J. and K.G. Leow
1990
Indoor climate and thermal comfort in high-rise public
housing in an equatorial climate: a field-study in
Singapore
Atmospheric Environment Vol. 24B:313-320.
UBCL
T
ABSTARCT: Urban residential development in Singapore has
been focussed on clusters high-rise public housin know
locally as *new towns'. Indor climatic conditions were
assessed in sample of 214 flats in the new towns. Also a
sample of 583 ccupants were interviewed about their
experiences of thermal comfort. Separate body-environment
heat-balances were estimates for each respondent and
these data were input to the PMV(IS0 7730) mathematical
model of thermal comfort. The operative temperature
actually preferred by the respondents was about 1 C
cooler than the mean value of 29.6 C recorded intheir
flats. However, their empirically derived temperature
reference was about 2 C warmer than te value predicted by
he PMV model and ISO standard. Processes of physiological
acclimatization and preceptual habituation are put
forward as possible explanations for the discrepancy
between temperate climate comfort theory and actual human
response in the tropics. The implications for energy
conservation in tropical cities are also discussed.
Key word index. Thermal comfort, PMV, urban climate,
equatorial, acclimatization, energy conservation.
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De Dear, d.J., Leow, R.G. and Foo, S.G.
1991
Thermal comfort in humid tropics: field experiments in air
conditioned and natural ventilated buildings in Singapore.
Int. J. Biometeor. Vol. 34: 259-265.
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Deshpande, V.R., Kripalani, R.N., Paul, D.K.
1986
Some facts about monsoon onset dates over Kerala and
Bombay.
Mausam, Vol. 37, No. 4, p. 467-470.
GUC
T
ABSTRACT: In the present article an update list for the
onset dates of the southwest monsoon over Kerala and
Bombay is presented. Statistical analysis has been done
one those dates. Some discrepancies encountered are
pointed out.
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Desikan, V.( CHivate, V.R.
1990
Studies in albedo measurements at Pune.
Mausam, Vol. 41, No. 1, p. 47-50.
PhUC
T
ABSTRACT: Reflectedsolar radiation measurements are being
made regularlyat Pune over bare soil.
The variations in albedo for a selected period are
discussed. The value of albedo is strongly dependent on
the wetness of soil, the change being of the order of 30
per cent. The changes in albedo due to diffuse radiation
and for different types of cloudy conditions are also
siscussed. The presence of culumus clouds above tend to
increase the albedo whereas that of stratocumulus clouds
tend to lower it. Waterlogged surfaces show the lowest
albedo values.
Du, M., Ueno( K., and Yoshino, M.
1991
Heat island of a small city and its influences on the
formation of a cold air lake and radiation fog in
Xishuangbanna{ Tropical China.
Energy and Buildings, 15-16. pp. 157-164.
GUC
T
ABSTRACT: In Xishuangbanna, Yunnan Province, China, cold
air lakes and radiation fog are formed in basins at
freguencies of 70-90% of winter days. In January, 1989,
mobile observations were carried out in order to clarify
the urban effects on these local climatic phenomena. The
small city, Jinghong, is located in the northwestern part
of the Jinghong basin. The basin bottom has an area of
about 76 km2. The city had a population of about 40 000
in 1988. Heat islands with an intensity higher than 1 C
were clearly observed in the city. The formation of
radiation fog was also observed simultaneously on the
slope located in the northeastern part of the basin. It
was found that radiation fog was formed first in an air
layer at a height of several tends of meters above the
city and then it spread over the whole basin within about
one hour. It disappeared from the northwestern part of
the basin, where the city is located. The mechanism of
the urban effect on radiation fog is discussed.
On the other hand( some previous studies have pointed out
that the local climate in Xishuangbanna has been changing;
it has become driver, sunshine duration has increased, and
the number of fog-days and the duration of fog at night
have decreased. By comparing the meteorological data in
the 1960s, when the population of the city was less than
10 000, and in the 1980s, when it was about 40 000, the
effects of urbanization and deforestation on the local
climate phenomena, such as cold air lakes and radiation
fog, are analyzed.
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Duggal Y. M., Bhukan Lai H,C, Mehra H.C., Bharti R.
1991
Wind power potential over Delhi.
Mausam, Vol. 42, No. 1, p. 53-56.
EUC
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ABSTRACT: An attempt is made to investigated in the field
of renewable source of wind energy available in nature by
estimating the wind power potential over Delhi and its
effective utilisation for windmills for different speed
range. Freguecy and wind speed fine spectrum analysis
indicates that winmills designed for upper light wind
range (6 to 8 km/hr) can be effectively put into operation
during the daytime for about 8-12 hrs., the time depending
upon the month and the range of the wind speed at wich the
windmill can be operated. The max. power potential over
Delhi varies from 720 watt hr/m2/day during the month of
March to min. of 130 hr/m2/day in the month of November.
Dunne, T.
1986
Urban hydrology in the tropics: problems, solutions, data
collection and analysis.
"Urban climatology and its applications with special
regard to tropical areas". WMO 652: 405-434.
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El-Shobokshy, M.A., S.A., Al-Tamrah and F.M. Hussein.
1990
Inhalable particulates and meteorological characteristics
of the city of Riyadh, Saudi Arabia.
Atmospheric Environment, Vo. 24B:261-265.
QUA
ST
ABSTRACT: Ambient inhalable particulates (IP) have been
sampled in the city of Riyadh by means of fixed sampling
site using an automatic dichotomous sampler. The
concentartion of fine particulates (0-2.5 um aerodinamic
diameter), coarse particles (2.5-15 um aerodinamic
diameter) and total (fine plus coarse)IP were determinated
The meteorological variables were recorded during the
sampling process. The samples were analized by means of
the Atomic Absorption Spectrophotometer for the metals:
Al { As, Cu, Fe{ Pb, Ca, K, Mg and Na. Statistical analisys
using the multiliear regression technique (Sigstat
Package) has been carried out to correlate the
concetration of particulate matter with the several
meteorologiacal variables. Itwas the determinated that the
wind speed and atmospheric pressure could be used to
predict the concentartion of Al, s, Cu, Fe, and Pb
particulates, whereas wind speed, atmospheric pressure and
r.h could be used to predict the concentrations of Ca, K,
Mg, and Na. The concentrations of atmospheric fine, coarse
and total IP matter were found to be high compared to
accepted standards, the highest correlation coefficients
obtained from the regression analisys were for Fe, Pb and
As. The low correaltion coefficient for Ca, K, Mg and Na
suggest than some significant parameters which are
correlated with them may have not been considered in the
analisys. Wind speed was shown to have positive
correlation with Fe and Al, but negative correaltion with
Pb.
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Ezaza, W.P.
1990
A general view of atmospheric pollution in Dar-es-Salaam,
Tanzania.
African Urban Quarterly, Vol.5(1-2).
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Gardiol, J.M. and Mazzeo, N.A.
1991
Mean airflow flux structure affected by windbreaks.
Energy and Buildings, 15-16. pp. 299-304.
PhUC
ST
ABSTRACT: In order to study the airflow through a wind
barrier{ it is necessary to obtain a complete
quantification of the barrier effect. The changes in soil
and other micrometeorological elements and the influence
of windbreaks on plants and animals are consequences of
variations of wind at the downflow side. The decrease of
the wind speed depends on the porosity, the height and
length of the barrier, on atmospheric stability and on
soil aerodynamic characteristics. Our objectives were to
develop a quantitative, semi-empirical model of airflow
normal to narrow windbreaks of various porosities under
atmospheric conditions of neutral stability and to compare
the results with experimental data.
Gasrallah, H.A., A.J. Brazel and R.C. Balling Jr.
1990
Analysis of the Kuwait City urban heat island.
Int. J. of Climatology, Vol. 10: 401-405.
GUC
ST
ABSTRACT: With three years of maximum and minimum air
temperature data are analysed for selected stations in and
near Kuwait City. The results of a series of statistical
analyses reveal the general lack of a we11-development
heat island in this rapidly expanding urban area. This
finding is stark contrast to the identification of large
heat islands in the growing arid-land cities of North
America. The similarities in the urban-rural landscape of
the Kuwait City environment and its close proximity to a
large water body are suggested as explanation for the
observed temporal and spatial temperature patterns.
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Gavieta, R.C.
1991
Mass housing based on traditional design and indigenous
material for passive cooling in the tropical urban climate
of the Philippines.
Energy and Buildings, 15-16, pp. 925-932.
EUC
T
ABSTRACT: This paper presents two low-cost houses which
result from the adaptation of traditional Philippine
architectural designs and the use of indigenous building
materials that are aesthetically and biolcimatically
acceptable for mass housing in a tropical urban
environment. The increasing cost of energy and concern
about indoor environment in a developing country has led
to studies for design criteria appropiate for the hot,
humid climate of Metro Manila and, at the same time, for
the low-income family housing program or mass housing.
The Bahay Kubo (nipa hut) and the Bahay na Bato (house of
stone) were the subjects of study regarding traditional
design for passive cooling. Coco-timber, rice-hull ash
(RHA), ordinary portland cement (OPC) and bamboo were the
indigenous materials chosen owing to their excellent
thermal qualities. The combination of traditional design
and indigenous materials resulted in houses with an
acceptable internal bioclimatic environment, which are
economically affordable and are appealing for low-income
families in the tropical urban areas. Maximum benefits
from natural ventilation and sun-shading were achieved by
collating wind direction and speed data, solar charts and
elements of the traditional Filipino house.
Givoni, B.
1989
Urban design in different climates.
World Climate Applications Programme No. 10. WMO/TD No.
36. Geneva.
UP
ST
CONTENTS: Part I: Overview of Urban Climatology
1.Introduction and human comfort and health issues; 2.
General characteristic of the urban climate; 3. Effects of
planning features on the urban climate; 4. Impact of
housing types; 5. Effect of green open areas on the urban
climate. Part II. Urban Design Guidelines for Different
Climate Regions. 6. Urban Design guidelines for hot dry
regions; 7. Idem for hot-humid regions; 8. Design
principles for composite climate.
Part I is based on literature overview; Part II express
the personal judgment and opinions of the author.
Givoni, B.
1986
Design for climate in hot, dry cities
"Urban climatology and its applications with special
regard to tropical areas". WMO 652: 487-513.
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Glendening{ John W.
1990
A mixed-layer simulation of daytime boundary-layer
variations within the Los Angeles basin.
Monthly Weather Review 118(7): 1531-1550.
PhMUC ST
ABSTRACT:The ability of an idealized mixed-layer model to
predict mesoscale variation in boundary-layer (BL)
properties is tested by simulating a case-study day in the
Los Angeles Basin. Large horizontal and temporal BL
variations result from the strong land-sea thermal
discontinuity{ wich primarily drives in flow, and the
complex terrain with large terrain high differences, wich
primarily channels the flow. Despite its simplicity, the
model adequately predicts horizontal and temporal BL
variations when the forcing occurs in the Bl, indicating
that under those conditions the mixed-layer model contains
the physical mechanisms primarily responsable for the BL
variations.
Goldman, Joseph L.
1982
Urban climate modification.
ASHRAE Transactions, Vol. 88, Pt. 1.
GUC
ST
ABSTRACT: Because of urbanization, the temperature near
metropolitan areas has increased during the past 40 yr.
Whether or not the Earth or the Northern Hemisphere have
warmed up is still being debated, but the cooling effect
of particulate pollution evidently has not totally negated
or reserved the warming trend resulting from an increase
in C02. The nature of cooling or heating over the Northern
Hemisphere and Earth is uneven in both time and space
because increased differences in heating and cooling
result in increased circulation, causing greater anomalies
of both signs. As populations of towns and cities
increase, differences and trends also increase. This study
is based on changes in greater Houston-one of the fastest
growing cities in the U.S. Several isohyetal charts for
1913. 1946, 1973 ( and 1979 show the increases in rainfall
and differences in rainfall distribution in and around
Houston and the changes in space and time which appear to
be predictable. A projected rainfall time series shows
variations from 1900 through 2050, with quasi-cyclical
variations far greater than the overall upward trend.
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Goldreich, Y.
1981
Enhancement and suppression of urban heat plumes over
Johannesburg.
Boundary-Layer Meteorology, Dordrecht, Holland, 21(1):
115-126.
GUC
ST
ABSTRACT:Observations of the atmospheric temperature
structure over Johannesburg reveal the existence of both
we11-developed and suppressed heat plumes. Suppressed
plumes appear to be associated with the incidence in a
stable atmosphere of positive wind shear and
well-developed katabatic flow away from the city. A
localized cool region in the atmosphere above the central
city is invariably associated with suppressed plume
development. A tentative identification of wind shear and
katabatic flow as the major influences on such structures
is strengthened by the observation that significant heat
plumes are developed during conditons of negative wind
shear and reduced katabatic advection. At present, it is
not possible to assess the extent to which the
observations and causative processes are site specific.
Goldreich, Y.
1985
Structure of the ground-level Heat Island in a central
business District.
Journal of Climate and Applied Meteorology, 24(11):
1237-1244.
PhUC
ST
ABSTRACT:Ground-level temperature variations in
Johannesburg were estimated from airborne IR scanner
images. During predawn flights over the city center and
vicinity, radiances were observed from a 1-km-wide swath
under clear skies with a strong nocturnal inversion. The
image was rescanned with a densitometer, and the data were
clustered to a 20 X 76 matrix. To locate the heat island
center, the distance correlation matrix (DISTCORMAT)
method was used. The spatial structure of the ground heat
island core shows a steep thermal gradient 600-700 m from
the city center, which fits the screen-level temperature
distribution obtained previously by using a meteorological
mobile unit, in additions to the fact that the heat island
center does not coincide with the highest ground
elevation, the findings support the empirical contribution
of the centrality factor to the study of heat island
magnitude and structure.
Goldreich, Y. and M. Kaner.
1991
Advertent/inadvertent effect on 'rainfall center'
displacement in northern Israel.
Atmospheric Environment, Vol. 25B:301-309.
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Goldreich, Y.
1990
Urban climate study phases in a sub-urban city located on
a ridge.
Memory 1st. Int. Sym. on urban climate, air pollution and
planning (Guadalajara, Nov. 1990): 108-110.
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Goodr idge, J.M.
1991
Urban bias influences on long term California air
temperature trends.
Accepted for Urban Atmosphere.
GUC
ST
ABSTRACT: An analysis of 80 year shelter level
temperatures records at 112 California sites has been
carried out. Results show that sea surface temperature and
urban heat island effects influence the magnitude of the
observed warming trend in the overal data set. These
effects, however, are masked by averaging all temperature
records together.
Grimmond, S.
1991
Comparisons of measured summer suburban and rural energy
balances for a hot dry city, Tucson, Arizona.
Preprints of 10th. Conference on Biometeorology and
Aerobiology. Salt-Lake City, Utah. Sept.10-13:69-72.
PhMUC ST
Gupta, R.N., Padmanabhamurty, R.N.
1984
Atmospheric diffusion model for Delhi for regulatory
purposes.
Mausam, Vol. 35, No. 4 p. 453-458.
PhMUC ST
ABSTRACT: To assess the air quality over short periods of
the order of an hour toa a day of relatively stable
pollutants over and urban area, a model has been
developed, the steady state Gaussian diffusion equations
for point sources and their integration for areas sources
have been utilised. The maximum concentrations of sulphur
dioxide averaged over 24 hours by this model during any of
the four seasons at Delhi due to area and point sources,
has not exceeded United States Environmental Protections
Agency's (US EPA) Primary Air Quality Standards. However,
in some pockets in Delhi around industrial areas, 24-hour
maximum concetration exceeded US EPA secondary standards.
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Gupta, G.R.
1990
A meso-scale study of unusually heavy rainfall over south
Kerala.
Mausam, Vol. 41, No. 1, p. 109-114.
UH
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ABSTRACT: On 17-18 October 1964 unusually heavy
rainfall(40.10 cm) ocurred in association with a
thunderstorm at Trivandrum in Kerala State. AA meso-scale
study of the rainfall is attempted which shows a
smallvortex travelling across Trivandrum on the night of
17 Octoberand causing unusually heavy rainfall. The
orography might have further accentuated the situation at
Ponmudi, where 40.64 cm rainfall at a distance of 10 km
occurred.
Thus, existence of a low level meso-scale vortex & sudden
strengthening of winds un upper troposphere provided
favourable conditions for development of severe
thunderstorm activity over Trivandrum. Region of maximum
rainfall followed the track of this vortex.
Gupta, H.N., Sharma, R.C.
1985
A study of thunderstorms and hailstorms over New Delhi.
Mausam, Vol. 36, No. 3, p. 390-392.
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Harazono, H., Teraoka, S., and Ikeda, H.
1991
Effects of rooftop vegetation using artificial substrates
on the urban climate and the thermal load of buildings.
Energy and Buildings, 15-16. pp. 435-442.
UP
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ABSTRACT: We developed a simple and lightweight rooftop
vegetation system which consists of artificial substrates
and equipment for supplying water. This system was set on
the rooftop of a university building and tested over one
year. Most of the plants cultivated by the system grew
well, so this system could contribute to the
beautification of rooftops and open spaces in urbanized
areas. The absolute humidity in the surrounding air
increased and the air temperature in the room decreased
with the rooftop vegetation in summer. Heat flux through
the rooftop slab was much decreased with the rooftop
vegetation. The vegetation system can be successfully
applied to reduce the thermal load on buildings and to
moderate hotter and drier climate in urbanized areas
during the summer.
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Hokoi, S., Matsumoto{ M. and Ihara, T.
1991
Statistical time series models of solar radiation and
outdoor temperature-identification of seasonal models by
Kalman filter.
Energy and Buildings, 15-16. pp. 373-384.
EUC
T
ABSTRACT: To successfully design comfortable and
energy-saving office buildings, detailed information
concerning the thermal characteristics of the building is
necessary. For that purpose, a method to calculate room
temperatures and heating load which takes account of the
randomness of the external climate is required. Recently,
a method of calculation has been presented that will
produce the maximum load and distribution of the load of
the intermittently heated buildings, and which takes into
account the stochastic nature of external climate. The
calculation method requires statistical time series models
of the external climate.
In this paper, as an alternative to the use of hourly
historical weather data, a statistical method is proposed
to generate synthetic weather data. We have developed
adequate statistical models for the solar radiation (ARMA
model) and outdoor air temperature (ARMAX model) time
series, and their correlations.
On identification of the satistical models, solar
radiation during nighttime, which is deterministically
zero, is treated as missing. Since the usual methods for
parameter estimation are not available for time series
with missing data, a method of parameter estimation is
developed based on the Kalman filter.
Honj o, T., Takamura, T.
1991
Simulation of thermal effects of urban green areas on
their surrounding areas.
Energy and Buildings, 15-16. pp. 443-446.
PhMUC ST
ABSTRACT: Numerical models were used to estimate the
cooling effects of green areas on their surrounding areas.
The model uses the equations of turbulent energy and
dissipation and simulates the flow over the inhomogeneous
surface whose surface roughness and temperature change.
The intensity of this effect and the range of influence on
surrounding urban areas were calculated. From the
results, it is suggested that smaller green areas with
sufficient intervals are preferable for effective cooling
of surrounding areas.
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Horikoshi, T. and Kagami, K.
1991
Influence of insolation and topography on the landscape of
settlement in the Nyu Ravine, Nara.
Energy and Buildings, 15-16. pp. 385-389.
EUC
ST
ABSTRACT: Insolation is affected by topography in mountain
regions. The situation of houses in a ravine is
considered to be under the influence of climatic factors,
especially insolation and wind. This paper aims to find
the interrelationships of insolation, topography and
settlement. The Nyu Ravine in the Nara prefecture of Japan
was selected for a field survey. North-facing and
south-facing slopes face each other directly. Two
settlements' names, which are located on those slopes, are
"Hiuke (sunny place)" and "Onji (shaded place)",
respectively. The other surveyed settlement is located on
the bottom of the valley. Photographs of the horizontal
projection of the sky were taken with the orthographic
projection and equi-distance projection fish-eye lens.
The sunshine duration, shadow patterns and intensity of
the sunlight and sky factors were calculated with those
measured data. On the south-facing slopes, the sunshine
duration is more than five hours at the winter solstice.
However, in the settlement of the north- fancing slopes,
the sunshine duration is less than four hours. Two nouses
are located on the north-fancing slopes where the duration
of sunshine is less than three hours. A difference of
mean sunshine duration fo about 2 hours exists between the
south- and north-facing slopes.
Horikoshi, T., Tsuchikawa, T., Kobayashi, T.
1991
Changes of landscape and dwellings with windbreaks caused
by urbanization in Central Japan.
Energy and Buildings, 15-16. pp. 305-313.
GUC

ST

Hsia, L.B. and Lu, J.K.
1988
Association between temperature and health in residential
populations in Shanghai.
Int. J. of Biometeor., Vol.32:47-51.
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Hsu, Sheng-I.
1984
Variation of an urban heat island in Phoenix.
Professional Geographer, Vol.36(2): 196-200.
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ABSTRACT:Urbanization changes the temperature of a city.
Changes are in response to human-made modifications in the
physical character of the Earth's surface, including the
construction of buildings and streets on lands formerly
covered by crops or undisturbed natural vegetation.
Concomitantly, urbanities and their industrial activities
produce significant amounts of heat and introduce great
quantities of particulates and gaseous pollutants into the
atmosphere, modifying the heat budget and hydrological
balance of the city. It is anticipated that among the most
noticeable effects of these landscape changes would be
alterations in the patterns of temperature distribution.
The existence of essentially continuous weather records
for metropolitan Phoenix and its surrounding areas
presents an opportunity to study the effect of rapid
urbanization on the temperature of a metropolitan.
Previous studies revealed that, among various climatic
elements, the difference of minimum temperature between
urban and rural areas is a most apparent indicator of
change in a city's climate. The purpose of this article is
to examine temporal and spatial variations in the urban
heat island of Phoenix; the variations are measured by
using winter mean minimum temperatures.
Hunter, L.J., Watson, I.D., and Jhonson, G.T.
1991
Modelling Air Flow Regimes in Urban Canyons.
Energy and Buildings, 15-16. pp. 315-324.
PhMUC ST
ABSTRACT: The geometry or urban canyons is an important
determinant of near-surface air flow patterns in cities.
Characteristic canyon geometries, expressed in terms of
height-to-width (H/W) and length-to-height (L/H) ratios,
are known to produce three principal air flow regimes:
"isolated roughness","wake interference" and "skimming
flow". However, there remain uncertainties about the
relationship between canyon geometry and transition from
one flow regime to another.
This paper illustrates the potential for mathematical
modelling to resolve some of the current uncertainties.
We use a numerical model which solves the Reynolds
momentum equations to simulate the major canyon air flow
regimes and to illustrate the relationship between canyon
geometry and transition from one flow regime to another.
Hussain, T., Tarazi, D.S., Khan, S.M.
1981
Urban air pollution modelling and optimum network design
for Saudi Arabia.
Proceedings of Int. Clean Air Conference, 7th, Adelaide,
Australia, Aug. 24-28: 715-128.
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1981
Effective temperature comfort for some malaysian towns.
Singapore Journal of Tropical Geography, Vol.2.
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Iwata, T., Kimura, K., Shukuya, M. and Takano, K.
1991
Discomfort caused by wide-source glare.
Energy and Buildings, 15-16. pp. 391-398.
UBCL
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ABSTRACT: We report here on experiments to measure
subjective response to intense light, or glare caused by a
wide source. We have investigated three glare indices:
the Building Research Station glare index; the CIE glare
index and the Cornell daylight glare index. We have also
examined the glare vote and have proposed a new evaluation
scale, as well as asking the subject to vote on the
condition's acceptability. The Cornell formula most
accurately predicts glare discomfort, but it is found to
be inadequate for a range of wide-source glare conditions.
Both the discomfort sensation vote and the glare vote
which we proposed correlate well with the percentage of
subjects dissatisfied when looking directly at the light
source.
Iyer, N.V.
1985
The transparency of the atmosphere over Jodhpur.
Mausam, Vol. 36, No. 2, p. 249-252.
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Iyer, S.S.
1982
Diurnal variation of upper air temperatures over Bombay.
Mausam, Vol. 33, No. 1, p. 134-136.
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Jauregui, E.
1989
The dust storms of Mexico City.
International Journal of Climatology, Vol. 9: 169-180.
QUA
T
ABSTRACT:Dust storms represent an important environmental
problem affecting the comfort and health of one of the
largest urban agglomerations in the tropical world. Data
for dust events of varied intensities have been used in
order to describe the seasonal and annual variation of
dust storms in Mexico City.
The maximum frecuence of dust events occurs in March at
the end of a three-month period characterized by monthly
rainfall amounts of about 13 mm.
The frecuency of intense (visibility less than 1 km) dust
storms has markedly declined (0.6/year for the period
1981-1987), apparently as a result of repasturing of Lake
Texcoco's dry bed. However, dust activity of low magnitude
as observed from Tacubaya has considerably increased in
the Mexico Basin, apparently as a result of both
accelerated deforestation and urbanization as well as a
decrease in precipitation in recent years at the dust
source. In spite of the low frequency of intense/moderate
dust events, dustfall deposition rates observed near the
dust sources are compared to those measured elsewhere in
arid environments.
Jauregui, E.
1992
Aspects of monitoring local/regional climate change in a
tropical region.
Atmosfera, Vol. 5: 69-78.
GUC
T
ABSTRACT: Since models are not able to simulate regional
variations, it is of interest to explore temperature
trends, especially in tropical areas where the climate
change signal is likely to be smaller than at higher
latitudes and therefore, more difficult to be
distinguished from natural variability. Using mean annual
minimum temperatures, an attempt is made to examine
climatic change in a tropical region over the past half
century. Urban warming is evident in stations located in
tropical cities with rapidly growing populations like Leon
an Mexico City. Temperature records from smaller cities
(less than 50,000 inh.) tend to duplicate the global
temperature changes (warming before the 1940's and cooling
in the 1960-1970's). For rural station, however, no
appreciable warming trend is evident in the 1980's.
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Jauregui, E.
1992
The urban climates in the tropical environment.
Submited to Erdkunde
GUC
T
ABSTRACT: This is a review of the state of the tropical
urban climatology. The subjets are: the general climate of
tropical/subtropical cities, health implications of
bioclimate modification by urbanization, the urban climate
of tropical cities and the bioclimates of tropical
cities.
Jauregui, E.
1991
The human climate of tropical cities: an overview.
Int. J. Biometeorol., Vol. 35: 151-160.
UBCL
T
ABSTRACT: A review of physioclimatic maps at global,
regional, and local scales is made of the tropical
environment. At the global scale the highest heat load is
located seasonally in arid subtropical cities. High sultry
conditions (heat and humidity) prevail during the whole
year in equatorial cities. In most inner areas of the
tropics, urban areas with wet/dry seasons and days are
seasonaly hot or sultry while nights may bee cool or
tolerably warm. In some montain tropical climates
(altitudes between 1600 and 1900 above sea level) the
stress due to either heat or cold is minimal. From the
point of view of human comfort the bioclimate in these
cities would approach the ideal (in the shade). However,
even in these climates for a person walking on a street at
noon, comfort is reduced drastically by high radiation
levels.
Jauregui, E.
1988
Effects of urban climate on pollution levels of Mexico
City (In Spanish).
Geografia y Desarrollo, Vol. 1(2): 37-44.
QUA
T
ABSTRACT: Urban/rural temperature contrasts at screen
level are ilustrated for Mexico City using data from
network of 10 climatological urban/suburban stations. The
heat-island effect is of the order of 10 C during calm
clear nights in the cool season. Urban/rural global solar
radiation measurements show a 10-15% reduction during
sunny days in March; especially during the hours before
noon, when pollution is more effective in blocking solar
radiation. Examples of diurnal and seasonal variation of
pollutants are also examined. An example of rainfall
enhancement induced by city is also discussed.
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Jauregui, E.
1988
Local wind and air pollution interaction in the Mexico
Basin.
Atmosfera, Vol. 1: 131-140.
QUA
T
Components of the thermotopographic wind regime in the
Mexico City basin are examined in their interaction with
the heat island induced centripetal circulation. The
resulting wind regime is such that convergent surface flow
over the city is predominant mainly during the night and
early morning.
The low-level convergence of air flow into the city,
although weakened by turbulence and up-slope valley winds
is still evident on daytime mean maps of resultant winds
from a network of 9 stations. The position of the maximum
S02 isolines is almost coincident with the corresponding
position of the heat island.
It is concluded that, for the period examined, the local
thermally generated winds in Mexico City tend to restrict
the ventilation of the polluted air near the surface.
Jauregui, Ernesto{ Klaus, Dieter.
1982
Stadklimatische Effekte der raumzeitlichen
Niederschlagverteilung auf-gezeigt am Beispiel von
Mexiko-Stadt.
Erdkunde, Bonn, 36(4): 278-286.
GUC
T
ABSTRACT:Precipitation analysis by using an urban/rural
recipitation ratio for Mexico City is used to detect time
rends in urban effects. A steady increase in rainfall
amounts (since the 1940s) is apparent from this analysis.
At the same time, amounts of precipitation seem to have
decreased to the windward and the leeward sides of this
tropical city in relation to the east winds of the rainy
season. Precipitation increase in the urban area is
accompanied by a rise in the frequency of heavy rains. In
wet years, there is usually more precipitation on
weekdays. The city's aerosol production shows maximum
values toward the middle and end of the week. In dry
yearst a weekend reduction in aerosol apparently favors
additional amounts of precipitation.
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Jauregui, E.
1991
Effects of revegetation and new artificial water bodies on
the climate of northeast Mexico City.
Energy and Buildings, 15-16. pp. 447-455.
UP
T
ABSTRACT: An area of 10 000 ha of the ex-Lake Texcoco bed
on the NE fringes of Mexico City has been protected since
about 1975. At present, some 5500 ha of previously almost
denuded, salty, semi-arid land (precipitation: 527 mm/yr)
have been covered (to more than 90%) with native grass.
In addition, since 1980 a large (1000 ha) rectangular lake
and several (5) smaller ponds (total area 500 haî have
been constructed within this "enclosure" adjacent (and
upwind) to the capital city. The additional moisture
supplied by the water bodies is of the order of about 40
000 m3/day plus 90 000 m3/day from évapotranspiration of
new grass-covered surfaces{ and is likely to have affected
favorably the environment in the vicinity of the airport.
The fenced areas used to be the most important source for
the generation of atmospheric dust which plagued the
capital city during the dry season. At present, dust
storms coming from this direction have drastically reduced
their frequency.
According to current thought, the changes in albedo and
infrared emission caused by vegetating a previously bare
region result in an increase in net radiation observed at
the surface. This increase in available energy is used
for evaporation and, depending on the type and cover of
vegetation, to heat the air. The new vegetated cover
would result in a moister lower atmosphere with higher
equivalent potential temperature. In the 14-year period,
the fenced area of ex-Lake Texcoco is likely to have
gradually changed its albedo to a lower value,
particularly the grass-covered area during the wet season,
thus inducing an observed increase in air temperature (up
to 1.5 C in mean maximum temperature at the site near the
lakes and downwind at the airport station).
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Jauregui, E.
1991
Influence of a large urban park on the temperature and
convective precipitation in a tropical city.
Energy and Buildings, 15-16. pp. 457-463.
UP
T
ABSTRACT: Large green areas have a cooling influence on
their surrounding built-up area, thus reducting the stress
produced by the heat island. Traverses made on clear
nights with light wind show that Chapultepec Park ( 500
ha) in Mexico City is 2 -3 C cooler with respect to its
boundaries and its influence reaches a distance about the
same as its width (2 km).
The largest thermal contrast occurs at the end of the
cooling period. For a recent period of four years, mean
monthly minimum temperature differences between a
climatological station located in the park and the
Tacubaya Observatory ( 700 m south of its southern limits)
reach 4.0 C at the end of the dry season in April, whereas
during the wet months they are only 1 C cooler (in July) .
On sunny mornings the park heats up more slowly than the
built-up section at Tacubaya; but two hours after midday
there is no significant difference in temperature as shown
by mean maximum temperatures. At this time, the canopy
layer is well mixed and Tacubaya being downwind (from N or
NE) is then under the cooling influences of the park.
But east and north of the park toward the densely built-up
area (where the heat island is located) , mean maximum
temperatures at the park station are 2 - 3 C cooler.
Jauregui, E.
1986
Tropical urban climates: review and assessment.
"Urban climatology and its applications with special
regard to tropical areas". WMO. 652:26-45.
GUC
Jauregui, E.
1986
The urban climate of Mexico City.
"Urban climatology and its applications with special
regard to tropical areas". WMO. No. 652: 63-86.
GUC
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Jauregui, Ernesto.
1987
Urban heat island development in medium and large urban
areas in Mexico.
Erdkunde, 41(1): 48-51.
GUC
T
ABSTRACT:The urban heat island development in medium and
large urban areas in Mexico was investigated on the basis
of mean monthly and hourly urban, suburban and rural
temperature data for the cities of Mexico, Monterrey,
Guadalajara (in inland valleys) , and Veracruz on the coast
of the Gulf of Mexico. With the aid of data presented in
graphs, urban-rural cooling rate differences and diurnal
and seasonal heat island intensity variations for each of
the aforementioned cities are discussed. Urban heat island
development for some urban areas in tropical-subtropical
Mexico resembles broadly those observed for midlatitude
cities. However, there are some differences in the timing
of the heat island intensity: 1) the heat island in the
cities examined attains a peak value at the end of the
cooling process near sunrise. The magnitude of this peak
is influenced by geographic location (valley-coast). In
some cases, a cool island may develop in the afternoon.
Synoptic conditions determine the seasonal variation in
heat island intensity. The maximum intensities are
observed during the dry season , when calm, clear skies
prevail as a result of anticyclonic flow. During the wet
season, heat island are weak or nonexistent. The higher
humidity and turbulent conditions prevailing during the
wet season produce weak urban-rural temperature contrasts,
and, not infreguently, cool islands develop in the
afternoon hours.
Jauregui, E.
1990
Draft plan of

action for TRUCE

African Urban Quarterly, Vol.5(1-2).
GUC

T S

GUC

T

Jauregui, E.
1984
"Tropical Urban Climates"
WMO Tech. Note.
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Jayanthi N.
1991
Heat island study over Madras City and neighbourhood.
Mausam, Vol. 42, No. 1 p. 83-88.
GUC
T
ABSTRACT: Based of surface temperature, humidity and wind
data collected from 77 points over a period of eight days
and around Madras using mobile surveys, the heat island
characteristics at Madraas have been assessed.
The maximum heat island intensity is seen to be about 4 C.
The humidity pattern apart from showing maritime influence
also indicates a minimum over heat pocket. The mixing
height is a found to be more over urban area tha over
rural area indicating lower pollution potential over the
former due to the mixing over large depth than in the
latter.
Joshi, P.V., Sawant, V.D., Kelkar, D.N.
1984
Size distribution of micrscopic size particles in Bombay
atmosphere during a dust-episode.
Mausam, Vol. 35, No. 2 p 205-208.\
QUA
Kambo, N.S., B.R. Handa and R.K. Bose.
1991
A linear goal programming model for urban-economyenvironment interaction.
Energy and Buildings, Vol. 15/16: 537-551.
EUC
T
ABSTRACT: The last decade has witnessed a growing concern
with the adequacy of energy resources and with the quality
of the physical environment. This concern stems from such
factors as the unrelenting growth of energy use, the end
of an era of abundant and cheap energy, adverse
environmental effects of economic growth( and the
increasing participation of governments in decisions
pertaining to energy supply and environmental protection.
Owing to the fact that a significant part of the
shortfalls in environmental quality in contemporary
societies derives from energy use, issues of "trade-off"
between additional energy supplies and environmental
quality frequently arise. In the context of this intimate
association between the economy, environment and energy,
there has been a growing awareness that policy decisions
on economic, environmental and energy-related issues need
to be placed in the broader framework of conflicting
political priorities. These include: meeting energy
demands for sectoral end-uses; maximizing energy
conservation' checking air pollutiont* reducing the
annualized economic cost of utilization of energy systems;
reducing import of energy from neighbouring regions; and
increasing the capacity for utilization of domestic
appliances and different modes of transport.
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Kanbour, F.I., F.A. Altai, S. Yassin, R.M. Harrison and A.M.N. Kit
1990
A comparison of smoke shade and gravimetric determination
of suspended particulate mater in a semi-arid climate
(Baghdad, Irak).
Atmospheric Environment, Vol. 24A:1297-1302.
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Kapoor, R.K., Singh, G., Tiwari, S., Ali, K.
1991
Nitrogen dioxide and oxidant in an urban region of Delhi,
India.
Energy and Buildings, 15-16. pp. 683-690.
QUA
ST
ABSTRACT: In urban areas, trace gases may constitute a
sizeable fraction of man-made pollution. Therefore, a
precise knowledge of their concentration and variance is
relevant for any information on environmental pollution.
Considerable interest has culminated in a study of these
gases in different regions on account of their impact on
climate, solar radiation and human health.
Nitrogen dioxide and total oxidant were monitored at the
rate of two litres per minute, on days of measurements,
for a period of two hours from 05:00 to 07:00 GMT during
Decern- ber 1982 to March 1987 at an urban location in the
Delhi region and concurrent meteorological observations
were also taken. The sampling site was the terrace of the
Institute's building (height 15 m) situated on a ridge
near the National Physical Laboratory. The principal
seasons of the year are December to March (winter) , April
to June (pre- monsoon) July to September (monsoon) and
October to November (post-monsoon). From the data
collected, mean concentrations of the pollutants and their
variations over different seasons and years were studied,
together with their relationships with various
meteorological observations. It was found that, on a
monthly basis, computation of the correlation coefficient
between nitrogen dioxide and oxidant was - 0.22 which was
not statistically significant at the 10% level. Mean
concentration of nitrogen dioxide was found to be more on
overcast days compared to clear days. Studies suggested
the significance of photochemistry and the possibility of
intrusion of stratospheric ozone into the troposphere.
Details of the investigation are presented.
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Katayama, T., Hayashi, T., Shiotsuki, Y., H. Kita- yama, A. Ishii,
1991
Cooling effects of a river and sea breeze on the thermal
environment in a built-up area.
Energy and Buildings. 15-16, pp.973-978.
GUC
T
ABSTRACT: Two kinds of field observation are carried out
to examine the cooling effects of a river and a sea breeze
on the thermal environment in a built-up area in summer.
One is the measurements along a river and an avenue which
go in the direction of the sea-land breeze. The other is
the measurements along a street nearly perpendicular to
the river.
The wind speed above the river is larger than that above
the street when the sea breeze blows, while the air
temperature above the river is clearly lower than that
above the avenue. The air temperature difference between
them falls less downstream of the sea breeze. The air
temperature in the space between buildings is the highest
in the street and that at the cross point is the next' the
wind direction is close to that of the sea breeze. Even
if the paths are rather narrow, the ventilation effect by
the sea breeze is clearly recognized.
Kathuria, S.N,. Kaur, S., Mehra, A.K.
1987
Rainfall intensity for local drainage design in Lucknow
and its neighbouring area.
Mausam, Vol. 38, No. 1, p. 85-88.
UP
ST
ABSTRACT: The primary object of this study is to analyse
rainfall data for working out design storm estimates for
the design of urban drainage system. The probable rainfall
has been statistically estimated by analysing the rainfall
data recorded by 24 ordinary raingauge (ORG) stations and
3 self recording raingauge (SRRG) stations falling in and
around the area enclosed by 0.5 latitude and 0.5 longitude
around Lucknow. The various aspect studied are:
a)Temporal distribution of rainstorm over the said area
and
b)Depth duration frequency analysis of rain storms for
durations upto 6 hours and for 2 and 5 years return
periods.
Kavi, P.S.
1990
The changing behaviour of decadal monthly mean rainfall
during the half century (1938-87) at Bangalore.
Mausam, Vol. 41, No. 3, p. 499-500.
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Kawamura. T.
1986
Air quality in tropical cities.
"Urban climatology and its applications with special
regard to tropical areas", WMO. No. 652:46-61.
QUA

T

40
Kawashima, S.
1991
Effect of vegetation on surface temperature in urban and
suburban areas in winter.
Energy and Buildings, 15-16. pp. 465-469.
UP
ST
ABSTRACT: The effects of vegetation density on the surface
temperatures in the urban and suburban areas of Tokyo
Metropolis on a clear winter day are examined, based on
daytime and nighttime images obtained from the Landsat
TMs. In the urban area the effect of vegetation on the
surface temperature is relatively small in the daytime.
In the suburbs in the more vegetated places, the lower
surface temperatures are observed during the daytime. In
the urban area in the more vegetated places, the lower
surface temperatures are observed during the nighttime.
In the more vegetated places of the suburbs, the higher
surface temperatures are observed during the nighttmie.
In the urban area the temperature ranges are small for
scarcely vegetated places, large for abundantly vegetated
places. In the more vegetated places of the suburbs, the
smaller temperature ranges are observed.
Kimura, F.
1989
Heat flux on mixtures of different land-use surface: test
of a new parameterization scheme.
J. of the Meteor. Soc. of Japan, Vol. 67: 401-409.
PhMUC ST
ABSTRACT: A simple parameterization scheme, which can
estimate heat flux over a complex land-use surface, is
presented.In this method, the ground surface in a grid
area is classified into several categories. Surface
temperature and sensible/latent heat fluxes are estimated
on each land-use category. The total heat fluxes on the
rid point is given by the average of heat fluxes on each
and-use surface weighted by its area. The results of the
one-dimensional model with this parameterization is
compared with a two-dimensional fine grid model, which
estimates heat fluxes on the periodic land-use surface.
The heat fluxes estimated by the parameterization method
agree well with those given by the two-dimensional model.
This parameterization allows one to estimate not only
accurate heat fluxes over a complex land-use surface, but
also the surface temperature on each land-use category in
a grid area.
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Kinney, P.L.j Ozkaynak, H.
1991
Associations of Daily Mortality and Air Pollution in Los
Angeles County.
Environment Research, Vol. 54(2): 99-120.
UBCL
ST
ABSTRACT:We report results of a multiple regression
analysis examining associations between aggregate daily
mortality counts and environmental variables in Los
Angeles country, California for the period 1970 to 1979.
Mortality variable included total deaths not due to
accidents and violence (M), deaths due to cardiovascular
causes (CV), and deaths due to respiratory causes (Resp).
The environmental variables included five pollutants
averaged over Los Angeles County-total oxidants (02),
sulfur dioxide (S02), nitrogen dioxide (N02), carbon
monoxide (CO), and KM (a measure of particulate optical
reflectance). Also included were three meteorological
variables measured at the Los Angeles International
Airport-temperature (Temp), relative humidity (RH), and
extinction coeficient (B), the latter estimated from
noontime visual range. To reduce the possibility of
spurious correlations arising from the shared seasonal
cycles of mortality and environmental variales, seasonal
cycles were removed from the data by applying a high-pass
filter. Cross-correlation functions were examined to
determine the lag structure of the data prior to
specifying and fitting the multiple regression models
relating mortality and the environmental variables. The
results demonstrated significant associations of M (or CV)
with 0 at lag 1, temperature, and NO , CO, or KM. Each of
the latter three variables were strongly associated with
daily mortality but also were highly correlated with one
another in the high-frequency band, marking it impossible
to uniquely estimate their separate relationships to
mortality. The results of this study show that small but
significant associations exist in Los Angeles County
between daily mortality and three separate environmental
factors :temperature, primary motor vehicle-related
pollutants (e.g. CO, KM, NO ) , and photochemical oxidants.

42
Klaus, D.; Jauregui, E.; Lauer, W.
1983
Stadtbedingte Niederschlagsef fekte im Grossraum von Mexiko
City.
Archives for Meteor., Geoph. and Biocl., Vol. 33 B(3) :
275-288
GUC
T
ABSTRACT:Historical wet-season records of precipitation in
the Mexico City region indicate a steady, increasing
trend. The method of empirical orthogonal functions is
used for daily precipitation series (1971-1978) to show a
well-marked precipitation increase downwind of larcfe
industrial areas. For relatively wet years, this finding
appears to be related to a weekday-weekend periodicity.
Area distribution analysis for several rainfall intensity
classes shows that, for intensity class 30 mm/24 hr, a
well-marked maximum is observed downwind of the industrial
zone. For lower precipitation-intensity classes, the
maximum seems to be suppressed in this zone. However,
maximum values for low-intensity classes appear to be more
frequent on the eastern windward fringes of the urban
area. Anthropogenic sources and mechanical turbulence are
suggested as possible causes for the observed
precipitation modifications.
Kong, Xiancjying
1990
Optimal control of air quality for a city.
Global and regional environmental atmospheric chemistry,
USA Deparment of Energy, p.676-680.
QUA
ST
ABSTRACT: The author introduce a linear programming model
for the optimal control of air pollution for a city. As an
example, the model is applied to air pollution control in
Qingshuitang District. Results showed that after a
treatment scheme involving building higher chimneys is put
into effect, air quality will improve dramatically.
Krishna, Nand; Maske, S.J.
1981
Mean heat island densities at Delhi, assessed from urban
climatological data.
Mausam, New Delhi, 32(3): 269-272.
GUC
ST
ABSTRACT: Based on data collected from 11 urban
climatological stations in Delhi during 1976, mean heat
island intensities at Delhi were assessed from analyses of
minimum temperature fields in different months. It was
found that maximum monthly mean heat island intensity at
Delhi was of the order of 5 C during March in the
congested and heavily populated area near South Mandi, and
the minimum was already of 0.8 C during July. A cold
pocket was observed near South Patel Nagar, where
congestion is less. The magnitude of maximum monthly mean
value of the difference in maximum temperature between a
location having the highest maximum temperature and a
location having the lowest maximum temperature (on the
same day) did not exceed 1 C during any month.
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Krupnick, Alan J.; Portney. Paul R.
1991
Controlling Urban Air Pollution: a Benefit-cost
Assessment.
Science, Vol. 252(5005): 522-528.
QUA
ST
ABSTRACT:To help focus debate about the best use of
society's resources, it is important to have estimates of
the benefits and costs of further improvements in air
quality. Such estimates are developed, with focus
primarily on reductions in ground-level ozone resulting
from the control of volatile organic compounds; to a
lesser extent, particulate control also is considered.
Proposed controls are evaluated for both the nation as a
whole and for the Los Angeles metropolitan area, where
violations of air quality standards are most frequent and
severe. Subject to a number of uncertainties, the costs of
proposed new controls are found to exceed the benefits,
perhaps by a considerable margin.
Kumari, M., Sharma( O.P.
1987
The estimation of surface fluxes from heat balance
equation for the city of Delhi.
Mausam, Vol. 38, No. 1, p. 67-72.
PhUC
ST
ABSTRACT: Simplified empirical formulae have been used to
compute radiative, soil heat fluxes based on rountine
meteorological surface observations. These empirical
formulae enable us to compute these fluxes without
involving too many complicated input parameters.
Computations have been performed for the four
representative months of the season of a year for the city
of Delhi. On comparison, net radiation and latent heat
flux show good agreement with their observed values.
Furthermore, a sensitivity test performed by varying
turbidity in the atmosphere shows that ato-fold increase
in turbidity may cause a change of 15-50 % of the net
radiation at various of the day.
Lakshmanan, V.
1984
Discomfort index over India in different months of the
year.
Mausam, Vol. 35(4): 487-492.
UBCL
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Lai, A.
1989
Forecasting thunderstorms around Delhi and Jodhpur during
march and 3une.
Mausam, Vol. 40, No. 3, p. 267-268.
GUC
ST
ABSTRACT: Total-Totals Index (TTI) has been used to
explore the possibility of forecasting thunder-storm
activity around Delhi and Jodhpur during March and June.
Higher values of TTI are associated with more favourable
conditions of thunderstorm activity. Prediction of
thunderstorm within a limited range of TTI is uncertain
when the chances of occurrence and non-occurrence of
thunderstorm are equal.
Lall, A.B., Pandit, M., Kulshreshta, N., Appasamy, P.
1991
Climate and Housing Form - a Case Study of New Delhi.
Energy and Buildings, 15-16. pp. 837-850.
UP
ST
ABSTRACT: New Delhi's climate is a difficult climate to
design for, being composite in nature: it experiences a
dry- hot summer with temperatures up to 45 C and winters
with temperatures down to 3 C and an in-between hot-humid
season. The city of Delhi has a long continuous history
and each stage of its development, from medieval times
through the colonial periods until the New Delhi of today,
is to be found intact as a standing record. Each period
of the city's historical development has been marked by a
distinct pattern of urban growth. It is interesting to
note that while climate has been an important and constant
factor, the overlaying of cultural, socio-economic and
technological changes resulted in widely different forms
of urban structure being adopted.
The changes in housing form that occurred through the
three stages of the city's development were analysed
systematically keeping climate as a constant factor with
the variables of construction, urban structure, social
patterns and symbolic language being seem as dynamic
counterpoints to understand the resultant built form.
This was used to identify principles of the housing design
of the traditional and colonial forms of housing which
could be adopted to serve present-day needs and to
identify those irreversible developments which make our
present situation significantly different from the past.
Landsberg, H.E.
1986
Problem of design for cities in the tropics.
"Urban climatology and its applications with special
regard to tropical areas". WMO 652: 461-472.
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Liu, C. M. Liv, S.C. and S.H. Shen.
1990
A study of Taipei ozone problem.
Atmospheric Environment. Vol.24A(6): 1461-1472
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Liu, C M . and T.S. Feng.
1990
Atmospheric Turbidity over Taiwan.
Atmospheric Environment, vol. 24A: 1303-1312.
Lombardo, M.A.{ and J.R. Tarifa.
1983
Use of infrared images in the delimitation of Sao Paolo's
heat island.
7th. Symp. Remote Sensing and Environ., Ann Arbor,
Michigan. 8 p.
RSUC
T
Lu, Naiping; Zhou, Mingyu
1988
Observational comparison of temperature stratification by
sodar over the mountain, urban and suburban areas of
Beijing in autumn.
Kexue Tongbao, Vol. 33(15):1274-1278.
RSUC
T
ABSTRACT:Monostatic sodar is a simple and useful device to
study the distribution of temperature stratification. The
observational study of the structure of the temperature
field in the complex terrain of the Beijing area can
represent the characteristics of the temperature
stratification over the mountain, urban( and suburban
areas. To compare the temperature stratification over the
urban district and suburbs of Beijing, observations were
made from Oct. 12 to Nov. 1 and Nov. 21 to Dec. 4, 1981.
Two of the monostatic sodars were set up in the
observational field of the 325-m meteorological tower
located in the north suburb of Beijing( and Ritan Park,
which is located in the center of Beijing. Three sets of
monostatic sodars were used to observe the backscattering
echo over three different areas: the general factory of
Petrochemical Industry in the nearby mountains, Dongdan
Park in the city, and the observational field of the
meteorological tower. Results, given in tables( show the
obvious differences in temperature stratification over the
three areas.
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Lyons, T.J., Kenworthy, J.R.{ Newman, P.W.G.
1990
Urban Structure and Air Pollution.
Atmospheric Environment, 24B(1): 43-48.
QUA
T
ABSTRACT:Representative driving cycles across the Perth,
Western Australia, metropolitan region illustrate a direct
relationship to urban land use. Movement away from the
central business district results in fewer traffic events,
higher speeds, longer cruise periods and shorter stops.
The consequent reduction in root mean square acceleration
leads to a corresponding reduction in vehicle emission
factors. Urban planning implications are pursued and
highlight the importance of public transport as an option
in reducing urban air pollution.
Maffert, E.F.
1984
"Case study of three tropical urban heat island Nairobi,
Mombasa, Lamu Town".
University of Nairobi, Unpublished Paper.
GUC
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Maffert, E.F.
1983
Hydrothermal comfort in Lamu Town, Nairobi.
Environment Science Paper No. 6, Dept. of Architecture,
Univ. of Nairobi.
UP
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Manju Kumari
1985
Diurnal variation of mean mixing depths in different
months at Delhi.
Mausam, Vol. 36, No. 1, p. 71-74.
GUC
ST
ABSTRACT: Based on five years data, mean diurnal variation
of mixing, depth in different months over the year for the
city of Delhi have been estimated. Results of the diurnal
variation in graphically show with the standard deviation
for the four representative months of the seasons. A good
agrément has been found in comparison with the mixing
depths estimated by others authors.
Manoranjan S.
1990
Determination of the optimum rated speed of a wind machine
for Chittagong.
Mausam, Vol. 41, No. 1, p. 139-140.
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Marudachalam, V.H.
1991
Air temperature built environment and development control
rules in Madras metropolis, India.
Energy and Buildings, 15-16. pp. 57-65.
UP
T
ABSTRACT: Madras is within the warm humid region and
experiences high temperature and humidity which create a
naturally unpleasant environment. Its built environmental
grows faster and is per se horizontal with insignificant
open spaces and parks in between the blocks of the built
environment. The developmental control rules favour a
low-rise built environment. The present planning efforts
to decongest the city but do not however seem to realize
the perspectives, or the importance of high-rise buildings
with open spaces, vegetal cover and fountains to reduce
air temperature and thus counteract the naturally hot and
high humidity base of Madras city.
Matsubara, N.{ Nakase, I., and Horikoshi.
1991
Traditional landscapes in Japan with regard to climatic,
geographical and hydrological environment.
Energy and Buildings, 15-16. pp. 471-478.
UH
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ABSTRACT: There are many traditional landscapes in Japan.
The term landscape means architecture, gardens or greenery
and land use. These landscape, which have vegetation
and^or water, are very important elements to ease the
rising temperature or to clean air from the urban
climatological point of view. Architecture and greenery
are closely related to each other as a component which
consists of the inner and the outer living space, and the
site planning of them must ve determined from both the
convenience of the users' daily life and the easthetic
aspect. Furthermore, their design and planning are
conducted with regard to the climatological( geographical,
hydrological and the other environmental points of view;
e.g., sunshine, ventilation, windbreak, water and so
forth.
The following six Figures were presented to discuss the
above theme:
(1) Gardens and physical environment in Kyoto; (2) Types
of gardens and their allocation; (3) and (4) Urbanization
process of bioclimatic landscape for climatic control; (5)
Environmental control of the houses in a rural district;
(6) Environmental control of the houses in an urban
district.
The results showed that traditional wisdom is related to
the site planning of landscapes to attain environmental
control as well as the users' convenient space.
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Mazzeo, N.A., and Gassmann, M.I.
1991
Mixing heights and wind directions analysis for urban and
suburban areas of Buenos Aires City.
Energy and Buildings, 15-16. pp. 333-337.
GUC
ST
ABSTRACT: Monthly mean maximum mixing depths have been
computed for an eleven-year period (1972-1982) for three
meterological stations in Buenos Aires city, Argentina,
and its surroundings. The stations are: Aeroparque, at
100 m from the coast of the La Plata River in the
northeast of the city; Buenos Aires Central Observatory
(BACO) , at 8 km westward from the preceding station, and
Ezeiza Aero located 33 km southwestward from the BACO.
A monthly mean maximum mixing depth distribution which
showed minimum values in July and maximum values in
January was found. A minimum mixing depth value of 732 m
appeared in Aeroparque and a maximum of 1566 m in Ezeiza
Aero.
A marked spatial decrease in the monthly mean depth for
the coastal station was observed in summer. A water-earth
breeze at the maximum temperature hour could influence the
mixing layer in this season. No effect was observe in
winter.
Mazzeo, N.A., and Camilloni, I.
1991
Buenos Aires urban meteorological data analysis of a
five-day period.
Energy and Buildings, 15-16. pp. 339-343.
GUC
ST
ABSTRACT: Thermal, humidity and airflow fields over the
metropolitan area of Buenos Aires city (Argentina), for
the period June 9-13, 1978, at 08:00, 14:00 and 20:00 AST
have been analysed. This period was selected because of
its little cloudiness ( 3/8) and light winds (velocity 4
m/s ) at one of the meteorological stations. The
observations were provided by eight stations located in
the area.
The effect of the urban heat island and the influence of
the greater water temperature appear in the thermal fields
at 08:00 and 20:00. At 14:00 the opposite effect can be
appreciated. The airflow fields at 14:00 show a rotation
of the wind fields at 14:00 show a rotation of the wind
from north to south, through the east, during the period.
At 08:00 and 20:00 there is no wind in the area.
The mixing-layer height was also studied. This height was
estimated using the upper air observations obtained from
radiosonde ascents from Ezeiza Airport station and the
daily maximum temperatures of the meteorological stations
selected.
In general, the fields of mixing height are similar to the
thermal fields at 14:00, with urban values lower than
suburban ones.
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McMurry, P.H. and M.R. Stolzenberg
1989
On the sensitivity of particle size to relative humidity
for Los Angeles aerosols.
Atmospheric Environment, Vol. 23: 497-508.
QUA
ST
ABSTRACT: A TDMA system (Tandem Differential Mobility
Analizer; Rader D.J and McMurry P.H.J Aerosol Sci.
17,771-787( 1986) was used to measure the sensivity of
particle size to relative humidity for monodisperse Los
Angeles aerosols. Measurements were made at Claremont, CA
on 13 days between 19 June and September 1987, in
conjnction with the Southern California Air Quality Study
(SCAQS). The particle sizes that were studied ranged from
0.05 to 0.5 microns diameter at ambient relative humidity
(typically 45-65%).
The data provide clear evidence that these atmospheric
aerosols were externally mixed. Monodisperse ambient
aerosols were often found to split into nonhygroscopic
(no water uptake) and hygroscopic portions when
humidified. An average of 30% of the particles in the
0.2-0.5 microns range were nonhygroscopic. However, the
proportion of the particles that was nonhygrscopic varied
considerably from day to day and was, on occasion, as high
as 70-80 % of the particles. There was no clear evidence
for nonhygroscopic 0.05 microns particles, but data are
not definitive on this point.
The data also show that for the hydrophilic aerosol
fraction{ the larger particles (0.4-0.5 microns) grew more
when humidified than did smaller particles (0.05-0.2
microns). As relative humidities were increased from 50%
to 90%, particle diameters grew by average factors of
1.46+ 0.02 microns particles), 1.49+- 0.08 (0.4 microns),
1.19 +- 0.08(0.2 microns) and 1.12+-0.05 (0.05 microns).
Similarly, when particles were dried from 50% RH to 6-10%
RH, particle diameters changed by factors from
0.94+-0.03(0.5 microns) to 0.98+-0.01 (0.05 microns).
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Miranda, J., J.R. Morales and T.A. Cahill
1992
A study of elemental contents in atmospheric aerosols in
Mexico City.
Atmosfera, Vol. 5: 95-108
QUA
T
ABSTRACT: Samples of airborne particle matter with sizes
between 0 al 15 m in Mexico City were analiyzed in order
to evaluate its elemental composition. Samples were
collected during one week in August 1990, using a Stacking
Filter Unit (SFU), resulting in the separation between
particles having sizes 2.5 to 15 u (coarse), and smaller
than 2.5 u (fine). The collection period was from 6:00 to
12:00 hrs. Analyses with proton Induced X-ray Emission
(PIXE) allowed the quantification of elments with atomic
number greater than 10; Proton Elastic Scattering Analysis
(PESA) gave information on hydrogen contents; and
elemental carbon (soot) was measured by means of the Laser
Integrating Plate Method (LIPM). Also, the gravimetric
mass of the deposited matter was measured. The results
permit then the possible identification of sources of the
measured elements, with the help of Cluster Analysis.
Moreover, the comparison of the gravimetric mass with the
mass reconstructed from the elemental analysis supports
the values obtained in the latter.
Mohan, V., Subramaniyan, T.H.
1982
Spatial distribution of convective clouds over Madras and
neighbourhood.
Mausam, vol. 33, No. 2, p. 259-262.
RSUC
T
ABSTRACT: Spatial distribution of conective clouds as seen
in PPi-scope recorded at Madras in the Decca-41 radar for
the characteristic months, viz. April, June and September
1978 are presented. Also the spatial distribution (diurnal
variation) of echoes over land and sea during the three
different parts of the day for April, June and September
for the year 1978 are also presented.
Mohan, V., Jangle, N.K., Kulkarni( P.D.
1989
Numerical prediction of daily maximum temperature over
Ozar.
Mausam, Vol. 40, No. 2, p. 227-228.
PhUC
Monteiro, C.A.
1986
Some aspects of the urban climates of Tropical South
America: The Brazilian contribution.
"Urban climatology and its applications with special
regard to tropical areas". WMO No. 652: 166-198.
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Motallebi, N., R.G. Flocchini, L.O. Myrup and T.A. Cahill.
1990
A principal component analysis of visibility and air
pollution in six California cities.
Atmosfera Vol. 3: 127-141.
QUA
ST
ABSTRACT: The data from six air quality stations in
California were subjeted to a principal components
analysis involving elemental, gas, anda meteorological
variables. The highly intercorrelated nature of may of the
variables can make the results of ordinary regression
techniques uncertain. The application of principal
component analysis to the data set produces statiscally
independent combinations of the original variables. The
factor wich represents soil-derived particulate mater
usually accounts for most of the observed variabillity.
The visibility factos is p[resent at every location and
intermediate siza sulfur-cointaning aerosols (sulfur size
mode 0.6 to 3.6 microns) are major contributors to
visibility reduction at all sites: coastal, urban, and
interior valley. The rest of the principal factors were
tentatively assigned to automotive pollution{ fuell
burning, and agricultural burning on the basis ot their
chemical composition.
Mukherjee, A.K., Nand, K., Mukhopadhyay, B., Ramath, U.
1985
Chemical composition of rainwater during monsoon season
over Pune. (Maharashtra) and its relation to
meteorological factors.
Mausam, Vol. 36, No. 3, p. 267-274.
UH
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ABSTRACT: About 180 rainwater samples were collected at
Pune during the monsoon season of 1981 and analysed for
various chemical constituents. Data have been utilised to
study the importance of various contributing sources to
thecomposition of rainwater, role of cations and anions in
controlling the pH of rainwater and the influence of
meteorological parameters on the chemical composition.
Studies indicate that nitrate concentrations are higher in
rainwater samples associated with thunderstorms in
comparison to the samples not associated with
thunderstorm.
Mukherjee, A.K., Mukhopadhyay, B.t Nand, K., Behere, P.G.
1986
Inferences about the heat-island circulation from a study
on the evolution of the nocturnal heat-is land at Pune.
Mausam, Vol. 37, No. 4, p. 457-466.
GUC
T
ABSTRACT:A study was made of the evolution of the heat
island pattern at Pune on the night in Jan. 22-23, 1982.
The corrections required to increase the accuracy of the
mobile survey technique used for such studies are
discussed. An attempt is made to discover a relationship
between the evolving heat island pattern and the presence
of a solenoidal circulation. The fluctuating nature of
such a circulation is determined by analyzing the changing
shapes of isotherms. The role played by the nature of the
terrain and the aerial extent of the vertical circulation
are also inferred from this study.
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Murakami, S.€ Mochida, A., Hayashi, Y., and Hibi, K.
1991
Numerical Simulation of Velocity Field and Diffusion Field
in an Urban Area.
Energy and Buildings, 15-16. pp. 345-356.
PhMUC ST
ABSTRACT: In this paper, results of numerical simulations
for flow and diffusion fields around buildings are
presented in order to demonstrate the great potential of
the numerical method for predicting the outdoor
environment in an urban area. The flow and diffusion
fields around a single building, street blocks and a
building complex which is actually under construction are
simulated here. The k-e two-equation turbulence model and
large eddy simulation are used for turbulence modeling.
The accuracy of these simulations is examined by comparing
the predicted results with wind-tunnel experiments. The
animated graphics using various techniques of computer
graphics are discussed.
Muzquiz, E., Antaramian, E.
1990
Urban climate modifications in Morelia City (Michoacan,
Mex) .
Memory of 1st. Int. Sym. on urban climate, air pollution
and planning (Guadalajara, Nov. 1990):117-120.
GUC
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Najam-Jamy, G.
1991
Building sector energy conservation programme of Pakistan
Energy and Buildings, Vol.15/16:533-535.
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Nasralla( M. M.; Shakour, A. A.
1981
Nitrogen oxides and photochemical oxidants in Cairo city
atmosphere.
Environment International, Oxford, 5(1): 55-60.
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Nasralla( M.M.
1983
Air pollution in the semitropical Saudi urban area.
Environment International, Oxford, 9(4): 255-264.
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ABSTRACT:This paper presents the outcome of research
conducte in the city of Jeddah, Saudi Arabia. Analysis of
recorded meteorological elements shows that the atmosphere
of the area favors the accumulation of air pollutants.
Dustfall rates were measured at 22 stations in different
districts. High rates of dustfall were found in all
districts, with maximum recorded values in central urban
and industrial districts. Collected samples were analyzed
to determine the causes of these excessive precipitations.
Suspended particulate matter and other pollutants were
found to exceed air quality standards set to meet
environmental requirements. Carbon monoxide was found to
exceed the air quality standard. Concentrations of
photochemical oxidants indicate the possibility of Los
Angeles-type photochemical smog formation. Geographic
distribution of pollutant concentrations and chemical
constituends of particulates were found to be influenced
by both man-made and natural causes. Results are
discussed, and several conclusions are given.
Nasralla, M.M.; Shakour, a. and Ali{ E.A.
1986
Particulate matter in the Cairo atmosphere, Pt.l, dust
fall and its chemical constituents.
Environment International Vol. 12: 587-591.
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Nasrallah, H.A., A.J. Brazel and R.C. Balling Jr.
1990
Analysis of the Kuwait City urban heat island,
Int. J. of Climatology, Vol. 10:401-405.
Nganga, J.K.
1990
The problem of atmospheric pollution in african urban
centers.
African Urban Quarterly, Vol.5(1-2).
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Nganga, J.K. and G.K. Ngugi.
1986
Some features of etiken nuclei in Nairobi.
Atmospheric Environment, Vol.20: 793-796.
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Nganga, J.K and G.K. Ngugi.
1986
Indices of comfort for some towns in Kenya.
Climate and Human Health - WCAP 2.
UBCL

T

Ngugi, G.K.
1984
"Total suspended particulates condensation nuclei and
their size distribution in Nairobi".
M.Sc. Thesis, Department of Meteorology, University of
Nairobi.
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Nickerson, E.C.{ G. Sosa, H. Hockstein, P. McCaslin( W. Luke and A
1991
Mexico city air pollution: aircraft observations provide
new insight.
Accepted in Urban Atmosphere.
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T
ABSTRACT: Measurements of aerosol concentrations( chemical
species, and meteorological quantities in the air above
Mexico City were obtained from an instrumented research ai
craft. Concentrations of particles in the size range
between 0.12 and 3.12 microns were nearly invariant with
heigh, and typical values were on the order of 5000/cm3.
However, particles smaller than 0.12 microns were confined
to the lowest few hundred meters of the atmosphere until
the morning temperature inversion dissipated, after wich
time those particles mixed to a greater height above the
city. Total particle concentrations near the surface
attained values in excess of 60,000/cm3. An examination of
the corresponding profiles of S02 suggest that combustion
processes are likely sources for these small particles.
Nieuwolt, S.
1986
Design for climate in hot humid cities.
"Urban climatology and its applications with special
regard to tropical areas". WMO 652: 514-535.
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Nitta, K.
1991
Cross-correlation between speed and direction of urban
wind fluctuation.
Energy and Buildings, 15-16. pp. 357-363.
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ABSTRACT: Active use of natural wind turbulence could be
made in the design of effective ventilation methods during
the off-seasons of air conditioning systems, especially in
an office room equipped with only one window.
Ventilation rates through openings by wind turbulence are
affected by the stochastic properties not only of the wind
speed but also of wind direction.
There is little information about the cross-correlations
between the fluctuations of wind speed and direction
needed to get a better estimation of ventilation rate
caused by wind turbulence.
In this article, results of turbulence measurements of
wind speed and direction in autumn at the northern open
district of Kyoto city are indicated. Subsequently, the
stochastic properties of fluctuations of wind speed and
direction, and the corss-correlations between these two
properties, are presented.
A distinguishing mark of the measured wind properties is
that both the mean value (of 10 min average) and the
turbulent intensity were high from 12:00 to 18:00, the
mean wind direction was north and its fluctuation was high
at noon. Histograms of speed and directions could be
approximated by normal distributions.
Nityanand, S., Krishnakumar, K., Abraham, 0.
1990
The EV1 distribution for modelling extreme rain events of
Bombay.
Mausam, Vol. 41, No. 3, p. 427-432.
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ABSTRACT: I n this study, in addition to routinely used
moments (MOM) and maximum likelihood (MML) methods, The
EV, model has also been fitted to the Bombay rainfall
extremal suqueces using maximum entropy (MME), probability
compared. Computation of relative efficiency for
différents methodds in estimating the EV1 parameters and
guantiles (T-yr event) from observed data shows that MML
is the most efficient method.
The bias, the root mean square error (RMSE) and the
efficiency of different methods in estimating the
parameters and quantiles have also been computed in a
simulation study following the Monte Carlo technique and
it is found that, in general, PWM provided least biased
estimates,MML with minimum RMSE values was the most
efficient method and MIX was least satisfactory method on
the counts.
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Oke, T.R., Taesler, R. and Olsson, E.
1991
The Tropical Urban Climate Experiment (TRUCE).
Energy and Buildings, 15-16. pp. 67-73.
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ABSTRACT: Tropical cities face an enormous expansion in
population and probable degradation in environmental
quality, including aspects of urban climate such as air
pollutiont heat stress and flash-floods with significant
negative implications for health( safety, productivity and
conservation. It is therefore distressing to note that we
know relatively little about the climate of tropical
cities.
In order to address these problems{ the World
Meteorological Organization (WMO) is launching a major
research( training and education initiative - The TRopical
Urban Climate Experiment (TRUCE). The purpose is to
improve our understanding of the mechanisms controlling
the modification of the atmospheres of tropical cities and
to provide a better basis for urban environmental planning
and forecasting. TRUCE will include both observations and
modelling, involving contributions from many research and
operational groups and organizations, and is expected to
extend until the end of the century.
The rationale and proposed scope, objectives and
organization of TRUCE are outlined and an invitation to
plan and participate is extended to all members of the
urban climate community.
Oke, T.R.
1986
Urban climatology and the tropical city.
"Urban climatology and its applications with special
regard to tropical areas". WMO. No. 652:1-25.
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The surface energy balance in Mexico City.
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Okoola, R.E.
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The influence of urbanization on atmosphere circulation in
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Aspects of urban hydrology and the challenges for the
African urban environment.
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Padmanabhamurty, B.; Bahl, H. D.
1984
Isothermal and isohyetal pattern at Delhi as a sequel of
urbanization.
Mausam, New Delhi, 35(4): 539-541
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ABSTRACT:The variations of the heat island at maximum and
minimum temperature epochs, the effect of onset and
withdrawal of the monsoon on the isothermal pattern, and
the effects of thunderstorms and duststorms on heat-island
intensities and the precipitation zones are presented and
discussed. The maximum intensity (4 C) of the heat island
occurred in winter. The monsoon season (June-Sept.)
exhibited a uniform heat island intensity of 2 C. In the
premonsoon or postmonsoon months, the heat island
intensities are higher than during the monsoon. Monthly
heat-island intensities at minimum temperature epochs are
given in a table.
Padmanabhamurty, B.; Bahl, H. D.
1981
Ecoclimatic modification of Delhi due to urbanization.
Mausam, New Delhi, 32(3): 295-300.
GUC
ST
ABSTRACT:Temperature, humidity, and wind fields at the
surface over Delhi during the winter period are presented.
The temperature analysis suggests several warm pockets and
cold pools. The humidity field indicates an inverse
relation with temperature, except close to water surfaces
on green vegetation. Wind fields tend to be anticyclonic.
Climograms for urban and rural Delhi point out the
differences in comfort at both localities. During daytime,
rural Delhi is comfortable in Feb., March, and D e c , but
at urban Delhi{ Jan., Feb., and Dec. are comfortable.
Similarly, during nighttime, while rural Delhi is
comfortable in May and June only, urban Delhi is
comfortable in April, Oct., and Nov. The remaining months
in each case are uncomfortable on either the hotter or
colder side.
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Padmanabhamurty, B.; Bahl, H.D.; Bahl, H.D.
1982
Some physical features of heat and humidity island at
Delhi.
Mausam, New Delhi, 33(2): 211-216.
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ABSTRACT:Delhi exhibited several small warm pockets caused
by agglomeration of houses in colonies interspersed by
green vegetation, open areas, wide roads, parks and
maidans, etc. Two peaks of heat island intensity were
observed-one in the early night, and another in the early
morning. The early morning heat island is stronger than
that of the early night. Humidity islands exhibited
inverse relation to heat islands wherever moisture was not
available, but followed heat islands in intensity where
moisture was available. Humidity islands also exhibited
two peaks similar to heat islands. The early morning peak
was in phase with the heat island, but the early night
peak was out of phases. The thermal radiant emittance from
surfaces in Delhi such as green areas, concrete roads, tar
roads, and built-up areas are found to be responsible for
the formation of several warm pockets instead of a single
intense heat island.
Padmanabhamurty, B.; Mandai, B.B.
1982
Urban-rural radiation differences at Delhi.
Mausam, New Delhi, 33(4): 509.
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Padmanabhamurty, B. and Ravichandran, C.
1991
A study on the diffusion climatology over Delhi.
Energy and Buildings, 15-16. pp. 75-81.
GUC
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ABSTRACT: Delhi is facing enormous environmental pollution
problems particularly atmospheric pollution. To assess
this{ meteorological data of Delhi observed at two
stations for the five-year period (1983-87) have been
analysed. The predominant wind direction has been in the
region of W to NNW except in August when it is from the
region of ESE and SE. Observations showed no unstable
conditions existed during nighttime and to stable
conditions existed in the daytime in all months. April
has the highest mixing height and ventilation coefficient.
From the results obtained it has been concluded that the
daytime is a suitable time for good dispersion in all
months buth the setting up of any industry in the region
of W to NNW of Delhi is not advisable. In the case of
existing industries, emissions must be lessened during
nighttime and particularly in the winter months.
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1991
Microclimates in tropical urban complexes.
Energy and Buildings, 15-16. pp. 83-92.
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ABSTRACT: Irrespective of the location, heat island are
formed either at highly commercial places or densely
populated areas.
Utilizing the traditional airport meteorological data and
city centre data, diurnal, seasonal and annual variations
of temperature, dew point, winds, visibility, stability,
mixing height and ventilation coefficient and the
diffusion climatology of urban and rural complexes are
studied.
At street level, temperature, humidity and wind on the
exposed side are quite different from shaded areas. These
are also influenced not only by size, shape and
orientation of buildings but also by their location in
urban, suburban or rural surroundings. Temperature
decreases up to 3 C and dew point increases by the same
amount in shade. Vegetated areas reduced air temperature
by 1.5 C and increased dew point even by 5 C. Discomfort
prevailed on the exposed side as well as on the shaded
side at different times of the day and was found to be a
function of dimension, orientation and location of the
building.
Padmanabhamurty B.
1984
Meteorological potential for urban air pollution in India.
Mausam, Vol. 35(2):237-239
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ABSTRACT:Maximum mixing heights are computed from the
daily radiosonde data at 0000 hr GMT and maximum
temperature. Winds in the mixing layer are the averaged
pilot balloon winds and surface winds corresponding to
1200 hr GTM. Data of 27 radiosonde stations were used in
the present study. The annual, the premonsoon, monsoon,
postmonsoon, and the winter season mean mixing heights
(maximum) are presented in figures. The annual
distribution indicates a zone of large mixing heights in
the central part of the country and low values on the west
coast. Ventilation coefficients corresponding to the
mixing height maps are given in a table. They are highest
in the premonsoon season and lowest in winter.
Padmanabhamurty, B.
1986
Some aspects of the urban climates of India.
"Urban climatology and its applications with special
regard to tropical areas". WMO No. 652: 136-165.
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Urban climate research in India
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planning (Guadalajara, Nov.1990):75-79.
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1981
On the dispersal capacity of the air environment over
metropolitan Calcutta.
Mausam, Vol. 32, No. 4, p. 433-434.
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Padmanabhamurty, B., Bahl, H.D.
1982
Some physical features of heat and humidity islands at
Delhi.
Mausam, Vol. 33, No. 2, p. 211-216.
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ABSTRACT: Delhi excibited several small warm pockets due
to aglomeration of houses in colonies interspersed by
green vegetation, open areas, wide roads, parks and
maidans etc. Two peaks of heat island intensity were
observed -one in the early night and another in the early
morning.The early morning heat island is stronger than the
early night. Humidity island exhibited inverse relation to
heat islands wherever moisture is not available but
followed heat island in intensity where moisture is
avalaible. Humidity islands also exhibited two peaks
similar to heat islands. The early morning peak was in
phase with heat island but the early night peak is out of
phase. The thermal radiant emittance from different
surfaces in Delhi like green areas, concrete roads, tar
roads, built-up areas are found to be resposible for the
formation of several warm pockets instead of a single
intense heat island.
Padmanabhamurty, B., Mandai, B.B.
1982
Urban-rural radiation differences at Delhi.
Mausam, Vol. 33, No. 4, p. 509-510.
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ST
ABSTRACT: One of the consequences of urbanization is
reduction of solar radiation in an urban complex compared
to rural areas (Peterson, 1969). Mateer (1961) and
Padmanabhamurty (1977) have shown a decrease of solar
radiation on holidays compared to working days.
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Mausam, Vol. 37, No. 1, p. 61-66.
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ABSTRACT:A source-oriented urban diffusion model for
Delhi, with area, elevated point, and moving sources based
on the model developed by Hanna, is used in obtaining
spatial and temporal variations of S02 concentrations.
Average and maximum concentrations computed by the model
were in fair agreement with the monitored values.
Padmanabhamurty, B.
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Inadvertent modification of water balances. A problem of
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Numerical prediction of daily maximum temperature at
Ramagundam.
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Synoptic conditions during high 03 concentrations in
summer 1990 at Valley of Mexico (In Spanish).
Memory of 1st. Int. Sym. on urban climate, air pollution
and planning (Guadalajara, Nov. 1990): 137-152
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Parasnis{ S. S.
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Wind characteristics in the lowest 340m of the atmospheric
boundary-layer at Pune, India.
Boundary Layer Meteorology, Vol. 54: 277-285.
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ABSTRACT: Wind characteristics in the lowest 340 m (agi)
of the atmospheric boundary layer at Pune (18 32' e, 559m
ASL) have been investigated using the pilot ballon wind
observations obtained during the summer monson seasons of
1976, 1979 and 1980. Variations in the zonal and
meridional components of wind at the surface< 40 { 150 and
340 m (agi) have been described. Frecuency distribution of
the zonal component showed an unimodal character at the
surface, which gradually approached a multimodal character
at 340 m. The distribution pattern of the wind components
was, by and large, normal. Spectral analysis of the wind
components showed that the spectral energy was
predominantly shared by 5-7 and 2-3 day periods.
Pasad B.
1991
An unusual behaviour of surface temperature during the
night of 21/22 January 1987 at Patna.
Mausam, Vol. 42, No. 1. p. 104.
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Perez, I.
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A convective boundary layer model in stable situation and
its applications in tropical cities (In Spanish).
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The effect of total solar eclipse of 16 february 1980 on
the surface meteorological parameters at Visakhapatnam.
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Pradhan S.K., Menon P.
1986
A study of urban heat island over Bhopal.
Mausam, Vol. 37, No. 3, p. 407
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ABSTRACT:In this note, the heat island data are based upon
a mobile survey during the winter months over Bhopal,
which is the capital of Madhya Pradesh. Temperature
observations were taken at fixed hours (630 and 0730 hr
1ST) at 10 locations. The observations suggest that the
spatial variation of temperature away from the central
city becomes less pronounced, and the structure of the
heat island changes in space and time. During the winter
months, a maximum of 6.5 C is observed. The heat island is
found over densely populated areas and is associated with
a large number of cement buildings.
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Raghavan, N., Padmanabhamurty, B.
1985
Model predictions of mean carbon monoxide concentration
for Delhi.
Mausam, Vol. 36, No. 2, p. 179-184.
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ABASTRACT: Model calculations of carbon monoxide (CO)
concentrations for urban Delhi for a winter month have
been made. In this model mixing heights and stability also
are used. The spatial patterna showed porckets of the high
concentration downwind of the city centre. The study
confirmed the sensitivity of CO concentrations to wind
speed and direction and moderate sensitivity to emissions
an hour of day.
Raj, Y.E.A.
1989
Prediction of winter minimum temperature of Pune by
analogue and regression methods.
Mausam, Vol. 40, No. 2, p. 175-180.
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ABSTRACT: Objetive forecasting schemes to forecast the
winter minimum temperature of Pune have been developed.
The schemes have been based on multiple regression,
analogue and a combination of the above two techniques. As
many as 12 prescriptors have been screened to select
predictors for developing regression equation for 24,15
and 12-hr forecast schemes. The predictors chosen for the
regression equations have been suitably used to develop
forecast schemes based on the technique of analogue and
analogue cum multi-regression.The schemes have been
developed from a large data sample comprising of 1116 days
and have been test-ed in an independent sample of 403
days. The schemes have given very encouraging results. The
relative importance of the various predictors and of the
different schemes have been discussed.
Rauhala, K.
1983
The impact of town planning on the microclimatic
conditions and energy consumption of residential
buildings.
2nd. Symp. on the Impact of Climate on Planning and
Building, Tel Aviv.
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Raza, S.H., Murthy, S.R.( Bhagya Lakshami, O., Shylaja, G.
1991
Effect of vegetation on urban climate and healty urban
colonies.
Energy and Buildings, 15-16. pp. 487-491.
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ABSTRACT: The role of plants in developing a healthy
atmosphere is very desirable in the context of
deteriorating environment resulting from increased
urbanization, industrialization and improper environmental
management. This investigation has attempted to screen
plants for their ability to improve the design and
development of healty environments around buildings and
urban centres of Hyderabad. Ability index values were
computed on the basis of canopy area, physiolocial
characters of trees growing in polluted environments,
pollution stress and population load. Azadirachta indica,
Pithecolobium dulce and Cassia fistula are suggested for
plantations around buildings and urban centres for
minimizing population. Certain susceptible trees like
Pongamia glabra and Polyalthia longifolia have been
suggested in the diagnosis and investigation of air
quality through biological means.
Reddy, M.V. < Sammaiah, Ch.
1991
Combined effects of climatic factors on the seasonal
termite damage to structural wood in a semi-arid urban
system.
Energy and Buildings, 15-16, pp. 947-946.
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ABSTRACT: Five species of subterranean termites have
damaged structural wood in the urban system. The damage
in most cases was found to be maximum during winter and
showed negative linear correlationships with the climatic
factors. Step-down multiple regresion analyses revealed
that in rod- cement-concrete houses( rainfall showed a
significant negative relationship with the overall damage,
and temperature showed a similar relationship with the
damage to door frames and panels. When the effect of
rainfall is nullified, tempeature showed a significant
negative relationship with the damage on door frames and
panels, while RH showed a similar relationship with the
damage on door frames. With the nullity of the effects of
temperature, and effects of both temperature and RH,
rainfall showed a significant negative relationship with
the total termite damage, while with the nullity of the
effects of RH and rainfall{ temperature showed a
significant negative relationship with the termite damage
to door panels. In tile-roof houses, rainfall showed a
significant negative relationship with termite damage to
rafters and a positive relationship with damage to the
ceiling; temperature showed a significant negative
relationship with damage to rafters and a positive
relationship with the overall damage, and RH showed a
significant negative relationship with the damage to
rafters and joists.

66
Rosas, I.. Roy-Ocotla, G. and P. Mosino.
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Meteorological effects on variation of airborne algae in
Mexico.
Int. J. of Biometeorol., Vol. 33:173-179.
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Roth, M., T.R. Oke and W.J. Emery
1989
Satellite-derived urban heat islands from three coastal
cities and the utilization of such data in urban
climatology.
Int. J. Remote Sensing, Vol. 10 (11): 1699-1720.
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ABSTRACT: NOAA AVHRR satellite infra-red data are used to
display the surface radiant temperature heat islands of
Vancouver, British Columbia, Seatle, Washington, and Los
Angeles, California. Heat island intensities are largest
in the day-time and in the warm season. Day-time
intra-urban thermal patterns are strongly correlated with
land-use; industrial areas are warmest and vegetated,
riverine or coastal areas are coolest. Nocturnal heat
islan intensities and the correlation of reverse of the
know characteristics of near-surface air temperature heat
islands. Several questions relating to the intepretation
and limitations of satellite data in jheat islan analysis
and urban climate modelling are addressed.
Ruffieux, D.
1990
The effect of building shadows on the vertical temperature
structure of the lower atmosphere in Downtown Denver.
Journal of Applied Meteorology, Vol 29(12): 1221-1231.
PhUC
ST
ABSTRACT:Denver's Continuous Air Monitoring Program (CAMP)
site, typically recording the highest carbon monoxide
levels in the metropolitan area, lies within a large
region of downtown Denver shadowed by tall buildings. Two
studies conducted during the winters of 1987/88 and
1988/89 indicated several possible scenarios leading to
the high-pollution episodes often reported at CAMP. Sodar
records and stability calculations at CAMP indicate that
building shadows may be a contributing factor. The
building shadowing was simulated by a computer model and
its effects were examined from 2 day of detailed vertical
temperature profiles taken in the vicinity CAMP. The
vertical temperature structure was mapped both spatially
and temporally as it pertains to the shadowed and
unshadowed regions. Results show that shadowing at CAMP is
quickly followed by the formation of a shadow
surface-based inversion and a local rise in carbon
monoxide concentrations. Strength of the inversion depends
on the meteorology and surface albedo and relates to a
difference in solar radiation intensity of >100 W m-2
between shadowed and unshadowed regions.
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Ruiz-Suarez, L.G.
1989
Photo-oxidation of hydrocarbons in Mexico City effects of
altitude. Part I.
Atmosfera, Vol.2: 47-63.
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ABSTRACT: The photo-oxidation of n-butane and
trans-but-2ene is simulated under conditions of constant
irradiation (nocturnal incidence zero zenith angle) at sea
level and at altitude of Mexico City (2234 m) . The object
is to understand step by step the effect of changes in
irradiation and atmospheric pressure on the production of
ozone in a contaminated atmosphere, the individual and
combined effects of irradiation and pressure were
explored.
Sana, S.K.
1991
Built form of Shahjahanabad (Old Delhi): an evaluation
from the climatic point of view.
Energy and Buildings, 15-16. pp. 895-906.
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ABSTRACT: Many of the residential buildings and
neighbourhoods of Old Delhi, built in 1648, were built
according to indigenous, intuitive principles.
Conservation of these old and often dilapidated buildings
does not seem justified as individual structures since
many of them do not possess extraordinary aesthetic or
archeological value. But together, they seem to offer a
more comfortable living environment compared to the ones
offered by the modern residential neighbourhoods of Delhi.
Thus, conservation of the traditional built form may be
justified from the point of view of recognizing and
promoting a built-form that is more functional, liveable
and logical from climatic consideration compared to its
modern counterparts. This paper attempts to explore the
validity of this notion through empirical data and their
analysis using the fundamental concepts of heat transfer.
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Saito, I., Ishihara, 0., and Katayama, T.
1991
Study of the effect of green areas on the thermal
environment in an urban area.
Energy and Buildings, 15-16. pp. 493-498.
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ABSTRACT: This paper gives details of investigation
results of the relationship between meteorological
elements and green distribution in an urban area. The
meteorological elements were measured in large and small
areas of Kumamoto City. In the large area, the
measurements of air temperature were carried out by moving
observation using five autimobiles. In the small area,
the measurements of dry-bulb temperature, wet-bulb
temperature, globe temperature, wind direction and
velocity were carried out on foot. The land-cover
condition and surface temperature were estimated using
remote-sensing data from an airplane.
From the results of these investigation, it become clear
that air temperature distribution in an urban area is
closely related to the distribution of green covering and
even a small green area of about 60 m x 40 m indicates the
cooling effect.
Samapio, A.H.L.
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Correlation between land use and urban heat island: the
Salvador case.
Batch. Thesis. Deot. Geog. Univ. of Sao Paulo. 103 p.
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Studies on urban climatic variations.
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ABSTRACT: Some urban landscape elements such as concrete
structures, industrial plants and slums may alter the very
climates which add to the discomfort and even ill-health
of city inhabitants. To offset the adverse effects of the
climatic elements and man-made changes over an urban
landscape one needs a detailed analysis of not only the
climatic elements but also the landscape elements. In the
present paper an attempt has been made to analyse the
distribution of climatic elements, such as temperature,
humidity, rainfall and wind speed, on an hourly basis for
different months through the year at Visakhapatnam, which
has a population of approximately 750 000 along with an
increasing number of industrial plants. Studies on the
variations in the minimum temperature, maximum temperature
and rainfall in the respective months of the seasons from
1901 to 1988 are found in the first part. A case study of
the severe summer season at Visakhapatnam on an hourly
basis is also presented through the concepts of thermal
strain and heat load.
The second part of the paper depicts the upper air climate
of Visakhapatnam in terms of temperature, wind speed and
direction. An important feature of a city is the
magnitude of visibility range over it and this aspect of
climate of Visakhapatnam is also studied. Finally the
paper presents not only the variations in the hytherregime
of Visakhapatnam on a decadal basis but also the stability
of its climate through the concept of a year climate
model.
Sastry, V.M.
1982
Some aspects of air pollution meteorology of
Visakhapatnam.
Ph. D. Thesis. Univ. Andra, 235 p.
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Satyanarayana, B.
1991
Urban morning dilution factors.
Energy and Buildings, 15-16. pp. 221-229.
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ABSTRACT: The distribution of urban morning dilution
factors (UMDF) is presented and discussed in this article.
The UMDF is defined as the product of urban morning
mixing height and the average wind speed through the
mixing layer. The results are based on the urban morning
mixing heights estimated through a modified method of G.
C. Holzworth. They are calculated for thirteen urban
centres in India using surface as well as upper air
temperature and wind data obtained from the India
Meteorological Department for a period of three years.
Since the thermal stability is at a maximum in the early
hours of the day, the morning mixing depths produced by
the excess heat over urban area are shallow in spite of
less- dispersed input energy and their study has a vital
role in planning the industrial zones. If both the mixing
heights and horizontal wind speed of a place are small the
quantity of fresh air, which is necessary to dilute
airborne pollutants emitted from that locality, is very
much reduced. In addition, the turbulent nature of wind is
largely minimized and the friction offered by various
structures in the urban locality becomes more predominant.
However, when super adiabatic conditions prevail the
mixing height grows into the atmosphere and supports the
entry of large quantity of fresh air, if the wind is
favourable. In those conditions the UMDF showed very
large magnitudes. Since the UMDF indicates the volumetric
rate of fresh air passed over a unit cross-section of an
urban area normal to the wind direction, it can be
represented as an index to express the meteorological
potential for air pollution of a place.
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Urban water, In: Waggones, Paul E. (ed) , "Climate change
and U.S. Water Resources".
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ABSTRACT:The sensitivity of urban water systems to climate
change is examined and ways to understand the response of
urban water management are suggested. It is aimed to
examine the planning, construction operation and
management of the physical infrastructure of water
systems. The components of urban water management, are
stated from the physical and managerial standpoint, they
include: supply, waste disposal{ storm drainage, flood
protection and amenities climatic changes that might
affect urban water management are listed' changes in
climatic variables and changes in hydrologie variables
influenced by climate. A number of case studies are
presented illustrating the sensitivity of various physical
and management elements of urban water management to
climatic changes and matrices illustrating these
sensitivities as priorities for systems in three
geographic regions, inland, coastal( and mountain are
constructed. The climate sensitivities of the components
of urban water systems are summarized. The limited health
effects of climate change on urban water systems are
noted. Possible responses of urban water management to
climate changes are surveyed.
Seigneur, C. and A.M. Wegrecki.
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Mathematical modeling of cloud chemistry in Los Angeles
Basin.
Atmospheric Environment, Vol. 24A: 989-1006.
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Shafir, H.; Alpert, P.
1990
On the urban orographic rainfall anomaly in Jersualem-a
numerical study.
Urban Atmosphere, Vol. 24B(3):365-375.
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ABSTRACT:A high-resolution mesoscale indexing of the
orographic precipitation over the Judean Mountains in
Israel suggests a positive urban precipitation anomaly in
Jerusalem. The urban rainfall enhancement for three case
studies is found to be 20-30 per cent as compared to only
about 10% for the annual normals. The role of the urban
"heat island" and the larger supply of artificial nuclei
is discussed. The method presented here is a primary
attempt to separate quantitatively urban precipitation
effects over highly complex terrain, by applying a
physical model.
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Urban air pollution and the occurrence of bronchitis in
Kuala Lumpur, Malaysia.
Energy and Buildings, 15-16. pp. 775-790.
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ABSTRACT: The spatial distribution of bronchitis in Kuala
Lumpur with reference to air pollution concentration was
examined. The bronchitis prevalence rate was calculated
based on the Kuala Lumpur General Hospital in-patient
records for the seven-year period 1979 - 1985. Meanwhile,
the air pollution concentration at the 15 planning units,
created by the City Hall of Kuala Lumpur, was estimated
using the total number of traffic volumes at the 34
traffic count stations. The mean bronchitis prevalence
rate of 2.3 per 10 000 persons was calculated for the
whole of Kuala Lumpur with the annual trend indicating a
steadily increased rate to its maximum value of about 4.0
per 10 000 persons in 1983. The relationship between the
air pollution potential areas and the bronchitis rates
suggests a high incidence of the disease in the severely
polluted areas, i.e. 3.8 per
10 000 persons. The
lowest value of about 1.3 per 10 000 persons was
associated with the last polluted areas. Although the
correlation coefficient, r, is only 0.47, the relationship
might suggest that the more the areas are polluted, the
greater the incidence of the disease. Therefore,
environmental pollution is considered as one of the
important aetiological factors of bronchitis in causing
and agravating the disease in Kuala Lumpur.
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ABSTRACT: The paper provides an overview of the present
state of knowledge and understanding of urban climatology
in Malaysia vis-a-vis the humid tropics. It highlights
some of the major fundings to date and discusses their
implications on environmental planning and management, and
building designs. Generally it is observed that although
there are gaps in our dnowledge and understanding of urban
climate in the humid tropics, enough is known to enable us
to apply some of these findings in the planning and
management of the urban environment. While recognizing
that there are differences between the tropics and the
temperate regions where much more research on urban
climate has been accomplished, many of the results from
the latter could be tranferred either directly to the
former without much error or with some modifications to
suit local conditions. In either case, the paper suggests
that the question of transferability of research results
from temperate regions to the tropics be given due
consideration in future research.
The paper also outlines some areas of focus of future
research on urban climate in Malaysia. Three major areas
of research have been identified and these include (1) an
investigation into the components of the radiation and
water balances, and their combination in the surface
energy balance; (2) an examination of the variations of
major climatic elements as a measure of meorphological
response to the energy flows and stores; and (3) an
attempt to model the working of the urban climate.
Equally important are the applied aspects of urban climate
particularly in planning and environmental management.
Only by infusing research results into practical problems
in environmental planning and management can the
contribution from urban climatology be better appreciated.
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Sharma, R.V., Subramanian, D.V.
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Vertical variation of radio refractive index in lower
troposphere ove Bombay.
Mausam, Vol. 34, No. 2, p. 338-339.
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Some aspects of the urban climate of Shangai.
"Urban climatology and its applications with special
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Shuzhen, Z., Jingchun. Z.
1991
The turbidity island effect in Shangai urban climate.
Energy and Buildings, 15-16. pp. 657-662.
QUA
ABSTRACT: Shanghai is the largest industrial and
commercial city in China. The urban turbidity island
effect is remarkable.

ST

The comparison of air quality between urban and rural
areas shows that the concentration of urban air
pollutants, such as S02, NOx, total suspended particulates
and falling dust, is much higher than that of rural air
pollutants.
In view of to the more hygroscopic nuclei in the urban
atmosphere and to the thermal and mechanical turbulence in
an urban area being stronger than in a rural area, the low
cloud amount in an urban area is greater than that in
rural areas.
Taking the ratio of solar direct radiation (S) to diffuse
radiation (D) as the measure of turbidity factor (D/S), it
can be seen that the turbidity factor in an urban area is
obviously greater than that of a suburban area. With the
urban district as a center, a distrinct turbidity island
is formed. This kind of turbidity island effect is
gradually increasing with the development of Shanghai
city.
Shyamala, B., Iyer, B.G.
1989
An empirical model for wave field in Bombay High Area.
Mausam, Vol. 40, No. 2, p. 185-192.
PhMUC T
ABSTRACT:The work presents an empirical model for
wave-field in Bombay High Area (BHA) based on data from
1976 to 1985 for the months, May-october, when the
conditions generally exceed the critical limits os the
operations of the rigs.
It is seen that in non-cyclinic conditions during
May-October, among various forms of relationships between
windspeed and wave-heights, the linear fit estimates are
found to be quite adequate for the purpose of forecasting
mean-height. A study of direction of waves and their
steadiness is also dealt with.
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Studies of atmospheric boundary layer of Delhi using
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ABSTRACT: Two low power monostatic sodar system have been
operated simultaneously at two slightly different
topographical locations 10 Km distance
Singh, D. and J.
1983
On forecasting night minimum temperatures over New Delhi.
Mausam, Vol. 34, No. 2, p. 185-188.
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Singh, N.
1989
Statistical distribution of extremes of rainfall at
Colaba, Bombay.
Mausam, Vol. 40, No. 1, p. 85-90.
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ABSTRACT: Frequency distribution of annual maximum 1, 2,
3, 6, 12, 24, 36 and 48-hr rainfall recorded at Colaba
observatory, Bombay from 1924 to 1984 is studied using
Gumbel and Gamma distributions. Both have been fitted
using moments and maximum likelihood estimated
separately. Gumbel distribuition fitted with method of
moments is found to be most suitable as indicated by
minimum values of the absolute relative deviation and
quadratic deviation but the fit of Gumbel distribution
using maximum likelihood estimated was, by and large
equally satisfactory. The results are presented on an
extreme-value probability paper giving raifall
depth-duration-frequency (DDF) relationships for
Bombay.Relatinship between mean annual maximum rainfall
and the duratin has been obtained in order to simplify the
understanding of extreme rainfall amount and duration. The
relatoship is found valid 5, 10, 15 and 30-min extreme
rainfall also.
Sivaramakrishan, T.R., Ramakrishnan, B., Ramaswamy V.
1985
A study of the convective clouds around Madras during the
northeast monsoon season.
Mausam, Vol. 36, No. 1, p. 120.
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Urban climate in Tamil Nadu, India: a statistical analysis
of increasing urbanization and changing trends of
temperature and rainfall.
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Sun, Yimin.
1988
Comprehensive study on urban heat island effect in
Tianjin.
Acta Meteorologica Sinica, Vol. 46(3):341-348.
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ABSTRACT:In recent years, the urban heat island effect in
Tianjin has been observed by using some advanced
instruments. Ground- and low-level urban heat island
magnitude, thickness, and structture have been analyzied.
The results show that low-level heat island magnitude is
higher than ground-level magnitude, the cold lake appears
by day, and the urban heat island consists of many small
heat islands. The heat island structure is analyzed with
an energy balance model.
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ABSTRACT: In India the study of urban climate and its
influences on urban planning and building climatology is a
newly emerging area for detailed studies. This vast
inter- disciplinary study encompasses such disciplines as
meteorology, urban planning, archtecture, building
physics, landscape, land-use studies using remote-sensing,
etc.
This paper will discuss a heat island case study over
urban Madras and its neighbourhood based on surface
temperature, humidity and wind data collected from 77
points using mobile observations. Besides these
measurements( additional information about the
three-dimensional structure of the temperature
distribution from special radiosonde-radiowind ascents was
also taken in two observatories representing suburban and
urban areas of the metropolis. The paper will also
broadly discuss the mitigation measures and the future
line of action of research in the area of urban climate
and building climatology in India.
Swaid, H.
1991
Nocturnal variation of air-surface temperature gradients
of typical urban and rural surfaces.
Atmospheric Environment, Vol.25 B:333-341.
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Tanaka, M., T. Hayasaka and T. Nakajima.
1990
Airborne measurements of optical properties of
tropospheric aerosols over an urban area.
Journal of the Meteoro. Soc. of Japan, Vol. 68:335-345.
QUA
ST
ABSTRACT: Aircraft measurements of aerosol sizes,
intensities of direct-solar and circumsolar (aureole)
radiations, and upward and downward fluxes of solar
radiation were carried out over Nagoya, a typical urban
area in Japan, using a optical particle counter( an
aureolemeter and spectral pyranometers, respectively.
Vertical profiles of optical thiclnesses and volume
spectra of aerosols have been seccesfully retrieved by
interverting measured aureole intensities. The obtained
values have been utilized to estimate the absorption
indices of aerosols from the downward flux measurements.
The results are summarized as follows:
1) The concentration and the vertical stratification of
tropopheric aerosols vary considerably day by day.
2) Bimodal volume spectra of aerosols with radii smaller
and large then r~0.5 urn generally previal in the
troposphere. The formed is more predominant than the
latter in the haze layer, and viceverss above that layer.
3) Estimated values of the imaginary index of refraction
of tropospheric columnar aerosols are within the range of
0.005-0.014 in the visible region and 0.008-0.020 in the
near infrared region. Corresponding values for the haze
layer are slightly larger, i.e. 0.007-0.018 and
0.011-0.018 in the visible and near infrared regions,
respectively.
Tapper, N.J.
1990
Urban influences on boundary layer temperature and
humidity: results from Christchurch, New Zealand.
Atmospheric Environment, Vol. 24B:19-28.
GUC
ST
ABSTRACT: Boundary layer temperature and humidity data
gathered at an urban and rural location using a mobile
tethersonde system are presented. Nocturnally, an urban
temperatures excess, amounting to an average 2.5 C in the
lowest layers, was consistently observed to aproximately
290 m. Above that level there existed a shallow layer of
cooler urban temperatures. By day, excess temperature in
the urban boundary layer were less well defined.
Consistent with the above observations, nocturnal rural
temperature inversions were stronger than the for the
urban location, while daytime temperature lapse rates were
slightly greaterat the rural location. Significant
urbal-rural differences in boundary layer moisture content
were also determined, with a nocturnal excess of specific
humidity typically observed to about 350 m over the city.
Although nocturnal humidity inversins predominated at both
locations, they were observed to be lower and more intense
at the rural site. Daytime observations indicated the
rural humidity lapse profiles were stronger and that an
urban moisture deficit existed to approximately 200 m.
Possible reasons for the observed urban-rural differences
in boundary layer temperature and moisture are discussed.
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Thirumalaikolundusubramanian, P., S. Shanmuganandan, and A. Uma.
1991
Tight or sick building syndrome.
Energy and Building, Vol. 15/16:795-797.
UBCL
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ABSTRACT: Modern buildings are designed with the usual
heating, air-conditioning and ventilation equipment. In
most of these buildings, air is continuously recirculated
and, as a result, workers suffer from tight or sick
building syndrome. This syndrome is discussed with
reference to symptoms of air contamination, ventilation
system standards and research needs. The most common
symptoms of tight building syndrome are eye{ nose and
throat irritation, headache, fatigue, sneezing, difficulty
in wearing contact lenses, chest tightness, nausea,
dizziness and dermatitis.
Symptoms experienced by 50 doctors and 50 paramedical
personnel working in an air-conditioned intensive care
unit and operating theatres of the Government Rajaji
Hospital, Madurai in India were studied by means of a
questionnaire survey. In the present study, respiratory
and ocular symptoms were observed more in those working in
operating theatres and were believed to be due to
excessive use of formaldehyde used for sterilization.
Various suggestions were made to prevent sick building
syndrome. Moreover, the physicians treating sick
individuals should be aware of the symptoms caused by
indoor air pollutants as sufferers invariably require a
change of environment rather than drugs.
Thiruvengadathan, A., Rao, C.V.V.S., Iyer, S.S.
1985
Six-hourly changes in the lower tropospheric winds over
Bombay.
Mausam, Vol. 36, No. 4, p. 499-502.
GUC
T
ABSTRACT: Six-hourly changes in tha upper winds over
Bombay below 3 Km have been studied, utilising the normals
for 00, 06, 12 and 18 GMT based on the data for the
10-years period 1958-1967.
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Thomas, P.C., Natarajan( B., Anand, S.
1991
Energy conservation guidelines for government office
buildings in New Delhi.
Energy and Buildings, 15-16. pp. 617-624.
EUC
T
ABSTRACT: New Delhi lies in a composite climatic zone{
having distinct periods of cold dry, hot dry, hot humid
and comfortable seasons in the year. Therefore, both
space heating and cooling are required to maintain a
constant degree of comfort.
Being India's capital, New Delhi has over 50 central
government office buildings. Typically, these are 5 - 1 0
storey buildings with similar activities and functions.
Consequently, their energy-use patterns are likely to be
similar.
To estimate the potential for energy savings in these
building, an energy audit was conducted on one of them at
the reguest of the government. The study showed that
significant energy savings could be effected by:
a) efficient operation and utilization of the building
systems j
b) proper maintenance of window air-conditioning units;
c) use of more efficient lightning systems;
d) switching from radiant heaters to convective heaters.
Some phenomena peculiar to Indian government office
buildings have been identified, and measures to conserve
energy have been suggested.
Trindade, Helena A., et al.
1981
Atmospheric concentration of metals and total suspended
particulates in Rio de Janeiro.
Environmental Science & Technology, Wash., D.C., 15(1):
84-89.
QUA
T
ABSTRACT:Total suspended particulates (TSP) and metal
concentrations were determined from Aug. 1975 to April
1978 in two districts of Rio de Janeiro with different
sources of airborne particulate matter. In both districts,
the TSP annual geometric means ranged around 100 g/ml
well above the Brazilian standard of 80 g/m3. High
concentrations of V. Ni, Fe, Mn, Cr. and Zn were found in
Sao Cristovao,. an idustrial area, and NaCl accounted for
21% of TSP and most metals, mainly for Sao Crstovao, with
peaks from May to August. Significant correlations between
TSP and metal concentrations indicate that this
seasonality was caused by common meteorological
conditions. The apartment house garbage incineration ban
did not produce any decrease in TSP concentration,
although drops were observed for Cd and Cr contents.
Variations in Pb concentrations are related to the amount
of lead added to the gasoline consumed in the city.
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Tripathi, R. M. et al.
1989
Assessment of atmospheric pollution from toxic heavy
metals in two cities in India.
Atmospheric Environment, Vol. 24(4): 879-883.
QUA
T
ABSTRACT:Atmospheric concentrations of Pb, Cd, Cu, and Zn
have been measured at different locations in Bombay. The
concentration levels of these metals in the blood and
teeth of Bombay residents were also measured to assess the
current and integrated exposure, Higher atmospheric
concentrations were observed in higher vehicular traffic
zones in Bombay. Environmental monitoring of Pb, Cd, Cu,
and Zn was also conducted at Moradabad, the largest
production and exporting center of brass wares in India.
Surface soil concentrations of these metals were also
measuresd in Moradabad and Bombay. The analysis of samples
was conducted by differential pulse anodic stripping
voltammetry (DPASV}. The study indicates that automobile
exhaust is the dominant source for heavy metals in the
environment of Bombay, whereas the brass industry is
responsible for enhanced concentrations of these metals in
Moradabad.
Tripathi, S.N., Tiwari, B.S.{ and Tlapasayi, E.R.
1991
Growth of cyanobacteria (Blue-Green Algae) on urban
buildings.
Energy and Buildings, 15-16. pp. 499-505.
UBCL
T
ABSTRACT: Black and brown patches, indicating the growth
of certain cyanobacteria, are very common on building
surfaces in the tropics. Thepatches are mainly comprised
of colonial species of cyanobacteria such as Gloeocapsa,
Gloeothece, Aphanocapsa, and Chroococcus, and filamentous
species like Scytonema and Tolypothrix. The colonial
forms were primary colonizers.
Water relation studies revealed that colonial and
filamentous crusts which absorbed nearly 165% and 191%
water at 0 bar osmotic water potential, lost up to 60, 70
and 80% of the absorbed water on exposure to the
atmosphere of -28, -46 and -210 bar in time periods of
about 10, 9 and 7 hours, respectively{ at 32 C. The
colonial and filamentous crusts, growing as well as dried
over cone. H2S04, were separately subjected to various
water potentials - matric, osmotic and
osmotic-oversaturated - at 0 bar and temperatures to study
their viability and growth in term of 14C02 fixation. It
was found that 0 bar osmotic water potential and 30 C
temperature were optimum for 14C02 fixation. When the
dried algae exposed to higher temperatures (55 - 110 C)
were grown, they did not show much variation in 14C02
fixation compared to the unexposed algae.
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Tso, C.P., and Law, K.Y.
1991
Evaluation of thermal environment in the building areas of
Kuala Lumpur City by a new Twin energy balance method.
Energy and Buildings, 15-16. pp. 271-277.
PhMUC T
ABSTRACT: This paper presents a first attempt to perform a
heat transfer analysis on part of the city of Kuala Lumpur
using a new model. It is assumed that the city areas may
be classified into building areas, road areas and green
areas. Within the building aeas it is assumed that the
building masses may be represented by a certain amount of
concrete, which is estimated by an actual survey of the
building masses in an selected inner ring in the city.
The building areas are modelled by a local twin energy
balance on the building mass and the mass of a layer of
air above the buildings. Comparison of preliminary
results with typical city air temperatures was
unexpectedly satisfactory, in view of the simplifications
in the model.
Tso, C.P., Chan, B.K., Hashim, M.A.
1991 Analytical solution to the near neutral atmospheric energy
balance with and without heat storage for urban
climatological studies.
Journal or Applied Meteorology, Vol. 30: 413-424.
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Uu, Enhong' Chen, Bin; Bai, Yurong.
1987
Land and sea breezes in the Western Bohai Wan.
Acta Meteorologica Sinica, 45(3): 379-381.
GUC
ST
ABSTRACT:On this basis of the data of an experiment on
land and sea breezes in the western Bohai Wan are
investigated. It is found that the effect of an urban heat
island can intensify the sea breeze and weaken the land
breeze.
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Wang, W., Zeng, Z.( Karl, T.R.
1990
Urban heat islands in China.
Geophysical Research Letters, Vol. 17(13):2377-2380.
GUC
ST
ABSTRACT:We used 1954-1983 surface temperature from 42
Chinese urban and rural station pairs to study the urban
heat island effects. Despite the fact that the rural
stations are not true rural stations, the magnitude of the
heat islands was calculated to average 0.23 C over the
thirty-year period with a minimum value during the
1964-1973 decade and maximum during the most recent
decade. The urban islands were found to have seasonal
dependence which varied considerably across the country.
The urban heat islands also had a strong regional
dependence with the Northern Plains dominating the
magnitude of the heat islands. The changes in heat island
intensity over three decades studied suggest a general
incrsease in heat island intensity of about 0.1 C, buth
this has not been constant in time. These results suggest
that caution must be exercised when attributing causes to
observed trends when stations are located in the vicinity
of metropolitan areas.
Wang, Xingrongj Zhang, Yewen; Zhao, Wen
1990 On application of relative pollution intensity and
frequency in Anhui Urban Total Program.
Acta Meteorologica Sinica, Pekin, 48(3): 365-368.
QUA
ST
ABSTRACT: By theoretical analysis( the concept of relative
index and frequency of pollution intensity is introduced
in thes paper, so that meteorological factors and the
feedback from the distribution of pollution sources can
comprehensively be considered. It is pointed out that the
new-added pollution source should be located in the
direction of the city in which relative frequency of
pollution intensity is the minimum, because the influence
of air pollution on the city is minimum in this condition.
This concept has been applied in the master plan stage of
Anhui city and satisfactory results have been achieved.
Wanner, Heinz; Filliger, Paul.
1989
Orographic influence on urban climate.
Weather and Climate, 9(1): 22-28.
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Watanabe A
1989
Long-range transport of polluted urban air-masses.
J. of the Meteorological Soc. of Japan, Vol. 67:1015-1021.
QUA
ST
ABSTRACT: Based on two case studies, the process of
large-scale transport of a polluted air mass northward of
Tokyo is described. Comparison of oxidant concentrations
with meteorological data reveals that the polluted air
mass produced along the coastal area of Tokyo is
transported about 220 km by low-level jet whose core is
located around the 950mb level. The stable layer formed
between the 800 mb and 900 mb levels also plays an
important role in this procces.
Wilkins, B.
1991
Guidelines for the selection of external protective wall
finishes for smooth concrete surfaces in Hong Kong.
Energy and Buildings. 15-16, p. 957-962.
UP
T
ABSTRACT: This paper is concerned with the specification
and selection of external protective decorative coatings
for direct application to smooth concrete surfaces on tall
blocks in Hong Kong. It is based on research carried out
during 1989. The research method consisted of visula
surveys of existing public and private sector housing
blocks, and a product survey. The surveys were
supplemented by the examination of documentation, analysis
of laboratory tests, and interviews with architects, site
mangers, maintenance surveyors, housing managers and
tecnical representatives.
Present practice relies on the use of cement renders and
applied facings, usually glass mosaic tiles. This is now
considered inadeguate in the light of increased
mechanization of concrete production, and the
specification of high strenght, high quality concretes.
Both these trends result in smooth, dense concrete
substrates with low porosity and suction, and no
mechanical key. Performance data on specific protective
coatings is however limited, although available results
relating to anticarbonation properties appear encouraging.
Williamson, T.J., Coldicut, S., and Penny, R.E.C.
1991
Aspects of thermal preferences in housing in a hot humid
climate, with particular reference to Darwin, Australia.
Int. J. of Biometeor., Vol.34: 251-258.
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Yeung, K.K., W.L. Chang, B. Wan, F. Kimura and T. Yoshikawa,
1990
Simulation of boundary layer flow in Hong Kong.
Atmospheric Environment, Vol. 25A:2161-2172.
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Yoshida, A., Tominaga, K., Watatani, S.
1991
Field measurements on energy balance of an urban canyon in
the summer season.
Energy and Buildings, 15-16. pp. 417-423.
PhUC
ST
ABSTRACT: Field measurements on the energy balance of an
east-west oriented urban cayon were performed continuously
for several days in the summer season, as preliminary
ressearch of the heat transfer in the urban atmospheric
boundary layer. The urban canyon consisted of concrete
buildings, 16 m high and partially covered with windows,
standing face to face across an asphalt road 17 m wide.
The energy balance of the urban canyon is represented by
the balance at the imaginary surface named "teh top
surface". The top surface is a plane above the canyon at
the same level as the roof surface of the buildings. In
the daytime, the energy budget into the top surface is
much larger than that into the roof surface. At
nighttime, there is no significant difference in the
energy balance between the roof surface and the top
surface.
Zhou, Shuzhen; Zheng, Jingchun
1987
Shanghai Urban Influence on Fog.
Acta Meteorologica Sinica, 45(3): 366-369.
GUC
ST
ABSTRACT:By comparing the simultaneous meteorological
records in the Shanghai urban area with those in its
suburbs, the authors find that the urban influence on fog
is remarkable. There are some favorable conditions for the
formation of fog (such as weaker wind velocity and more
heavy pollution products acting as atmospheric
condensation nuclei) and some are unfavorable (such as the
heat island effect, which tended to diminish temperature
inversion and relative humidity).
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