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Man: 

Population and its quantitative and qualitative factors, institutions and 

technologies, humanly behaviour, demand, supply, enjoyment, business etc. 

constantly exert burden on the wealth and environment of this universe. 

Trees: 

Different varieties of trees of seasonal based and those of short and long 

duration influence nature and environment from both quantitative and 

qualitative angles. 

Living creatures: 

Animals of different species play significant role in the daily activities of 

human life. Some are used as food, some help in agriculture and also some 

are involved in business. In this way, living creatures help us to maintain our 

livelihood. 

Non-living bodies: 

Non-living bodies such as air, sunlight, heat, light, energy, rain, water, land 

etc. exert also some load on the environment from quantitative and qualitative 

concept. 

The environment affects man through (i) biophysical limitations, (ii) 

behavioural controls and (iii) resource availbility. Weather and climate affect 

human well-being and health. The study of reactions of human body to 

changes in the atmospheric environment is known as 'human 

biometeorology' which lays emphasis on to 'establish how much of the 
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overall biological variability is the result of changes in weather, climate and 

season [R-1] 

Biologically, human body can function properly only in certain suites 

of environmental conditions in terms of oxygen, heat, light, humidity and 

precipitation, wind, lightning, fog, clouds, atmospheric electricity and space. 

Even the survival of human body depends on the above factors. Lack of 

required amount of oxygen at higher altitudes makes human survival 

impossible. Excessive heat and humidity retard body and mental growth 

whereas very high or very low temperature on the one hand adversely affects 

human body and on the other hand makes food a scarce commodity to 

support human life. Micro-climate affects leisure, recreation, comfort etc. 

Certain non-infectious diseases and medical disorders have been correlated 

with environmental factors such as geochemistry of rocks, soils and water. 

Concentration of a few trace minerals in the rocks, soils and water in the U.P. 

Himalayas causes stomach disorders through diarrh1ea ; dysentery etc. 

M.Cole[R-2] has shown correlation between certain forms of cancer and 

cardio-vascular troubles and geochemical properties of soils and water 

whereas B.E Davies and R.J.F. H Pincent's [R-3] study of minerals and 

morbidity has revealed relationships between stomach cancer and hardening 

of tissues and arteries of human body (sclerosis) and certain trace minerals in 

the soils and water. Certain diseases and illnesses have been related to 

atmospheric conditions. E.H. derrick (1965, 1966, 1969) [R-4, 5, 6] has 

related seasonal, annual and short-term variations in asthma in Brisbane 

(Australia) to variations in weather conditions. He has related we8ks with 

high incidence of asthma with decrease in mean and minimum temperature, 

due point, relative humidity and rainfall but increase in sunshine hours 
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whereas low incidence of asthma has been found in those weeks which are 

characterised by higher due points and relative humidity, more rainy days, 

low temperature ranges and fewer hours of sunshine. 

Man is an important part of the environment and simultaneously he is 

also an important factor of the environment. Thus man plays important roles 

in the natural environmental system in different capacities such as 'biological 

or physical man', 'Social man', 'economic man' and 'technological man'. All 

the natural functions of human beings . such as birth, growth, health and 

deaths are affected and determined by the natural environment in the same 

manner as the cases of other organisms but man being most developed and 

advanced animal, both physically and mentally and hence technologically, is 

capable of making substantial changes in natural environment so as to make 

it suitable for his own living. The role of most primitive biological or 

'physical man' in the functions of natural environmental system was 

fundamentally that of user of environmental resources and thus he played the 

role of a factor of the environment but as the skill and technology of man 

developed with cultural development his roles towards natural environment 

also changed progressively such as from user through modifier and changer 

to destroyer of the environment. 

So it is the technology of man which has drastically changed the man

environment relationship from prehistoric period to the present most advanceJ 

industrial period. In fact, 'the industrial and scientific revolutions have led to 

rapid changes in our environment, but all technology, from the most primitive 

to the most advance, causes some changes in the environment' [R-7]. 

The dawn of industrial revolution in late nineteenth century( say 

precisely since 1860 A.D.) with the emergence of science and development 
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Urbanisation, industrial expansion and land use changes very often 

change weather and climate though in long-term perspective. Economic 

activities of man are capable of affecting the heat balance of the earth and its 

atmosphere which in tum transforms weather and climate at regional and 

global scales. Infact man changes the atmospheric conditions through (i) 

changes in the natural gaseous composition of the atmosphere mainly in the 

lower part, (ii) changes in the water vapour content of the troposphere and 

the stratosphere through direct ( cloud seeding) and indirect means 

(deforestation), (iii) changes and alteration of landslftfaces (deforestation, 

mining, urbanisation etc.), (iv) introduction of aerosol in the lower 

atmosphere, (v) release of additional heat in the atmosphere (from urban and 

industrial sources) etc. 

To most of the people environmental degradation and pollution are 

synonym as both are concerned with the lowering of the quality of the 

environment. But a distinction between these two aspects of the lowering and 

deterioration of the quality of the environment may be drawn on the basis of 

causative factors and scale of deterioration of environmental quality in terms 

of magnitude/intensity and covered area. Environment pollution means 

lowering of the quality of environment at local scale causes exclusively by 

human activities whereas environment degradation means lowering of 

environment quality at local, regional and global scales by both NATURAL 

PROCESSES and HUMANACTIVITIES.for example, volcanic eruptions, 

earthquakes, submergence and emergence, faulting, atmospheric storms like 

cyclones (typhoons), forest fires, atmospheric lightning, hailstorms, excessive 

snowfalls, geological erosion. landslides and avalanches etc. are the natural 
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factors which cause destabilization of ecosystem and thus cause 

environmental degradation. 

The -environmental crisis · caused due to environmental and ecological 

changes is the result of developmental processes of the economic and 

technological man· of the present century. The environmental degradation 

and environmental crisis may be ascribed to (i) the exponential growth in 

human populations, (ii) accelerated pace of scientific and technological 

development, (iii) ambitious developmental projects aimed at fast economic 

development (iv) fastly expanding industries, sprawlling urban growth and 

agricultural development, (v) philosophical and religious outlook of the 

society, (vi) cruel behaviour of man with the natural environment, (vii) 

ignorance and lack of environmental perception and lack of public awareness 

towards environment problems, (viii) poverty, (ix) affluence and richness, (x) 

unscientific and illogical exploitation and utilization of natural resources,etc. 

Environmental degradation is much bigger and comprehensive term 

which includes lowering and deterioration of environmental quality caused 

by both natural factors and anthropogenic factors from local level through 

regional level to global level. The events caused by either natural processes or 

anthropogenic processes, which bring immediate changes in the natural 

environment and inflict colossal damage and loss to the environmental quality 

and living organisms are called EXTRE11E EVENTS or HAZARDS which 

are further divided into two broad categories viz. (i) NATURAL HAZARDS 

(like tropical cyclones, volcanic eruptions, earthquakes, floods, droughts,etc.) 

and (ii) ANTHROPOGENIC or MAN-MADE HAZARDS) (like nuclear 

holocaust, chemical war, etc.) The deterioration of environmental quality 
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(These hazards are caused due to accumulation of effects of certain 

atmospheric phenomena for several years in continuation) 

Examples: (a) floods, (b) droughts. 

(ii) Man-Induced Hazards 

(These hazards are caused by cumulative and even sudden effects of 

human activities. These are further divided into 3 sub-types and may 

be divided even in more sub-types) 

(A) Physical Man-induced Hazards 

Examples: ( a) Large-scale landslides, (b) deliberate forest fires etc. 

(B) Chemical and Nuclear Hazards 

Examples: (a) Release of toxic elements m the arr through 

deliberate or inadvertent human actions; 

(b) sudden outburst of lethal gases from chemical factories; (c) 

nuclear explosions etc. 

(C) Biological Hazards Induced by Man 

Examples: (a) Sudden increase or decrease of population of 

species in a given habitat either due to increased nutrients or 

increased toxic elements; (b) explosion of human population. 

(iii) Biological Hazards (not caused by man) 

Examples: (a) locust swarms, (b) epidemics, (c) natural 

extinction of certain species. 

2. POLLUTION 

(Pollution is caused by human activities and is generally divided into two 

broad categories). 
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) Physical Pollution 

(Physical pollution is caused due to low~ring of the quality of physical or abiotic 

components of the environment by human activities and is further divided into 

three subtypes). 

(A) Land Pollution 

Examples: (a) accelerated rate of soil erosion through rill and gully erosio°' (b) 

desertification, ( c) soil pollution, ( d) salinization etc. 

(B) Water Pollution 

Examples: Pollution of (a) seawater, (b) groundwater, (c) streams, (d) lakes 

etc. 

(C) Air Pollution 

Examples: (a) depletion of ozone layer, (b) increase in the concentration of 

greenhouse gases in the atmosphere, ( c) decrease in the quality of air etc. 

(i) Social Pollution 

(Pollution caused in different aspects of the society due to cumulative effects of 

extreme events/hazards and pollution. Social pollution may be further divided into 

several sub-types). 

(A) Population Explosion 

(B) Sociological Pollution 

Examples: (a) educational and social backwardness, (b) crimes, (c) 

perpetual quarrels, ( d) wars, ( e) commm1al riots., etc. 

(C) Econonlic Pollution 

Examples: poverty. 
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1.1 .. CLlMATIC l'Nf'ORMATIO'N 

Climate may be defined as a complex of meteorological conditions which 

exists in any given area and impart individually to the landscape of that area. 

It is perhaps the most important components of the natural environment. It 
�- �~ �~'�� 

affects the geomorphological process, soil formation process, plant growth 

and development. Climate of a place plays important role in water resources 

management, crop management, operations of dams and generation of 

hydroelectricity, planning of location of industrial sites, defenee planning, 

tourism and transport, air pollution studies and in fact almost all spheres of 

human activities. The major essentials of life for mankind namely air, water, 

food and shelter are clin1ate dependent. Man's various economic activities are 

influenced by climate in varying degrees. Climate influence man in diverse 

ways. Man in tum influences climate through his various activities. The 

· modem communications media that inform us almost daily of floods, 

droughts, hurricanes, blizzards, heat waves, or other disasters somewhere in 

the world also bring news of the resulting property damage, crop failures, 

famine, or deaths. Dire views of the future promise global heating or cooling, 

changing sea level, expanding deserts and inevitable world hunger. A 

growing body of evidence suggests that abuse of the environment may 

enhance the likelihood of these catastrophes. For this reason, climatology 

treats the role of humankind as well as the so-called "natural" factors. 

Ra.jshahi University l.ibr&tf 
Documenrntion Sectioa 
Documcr.c NiJ ... P.-;:JJlfl 
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must be appreciated in order to understand the effects of pollutants upon the 

environment. 

Out of the 105 elements discovered and confirmed so far, over 65 are 

metals. Owing to their high thermal and electrical conductivity, high density, 

high melting and boiling points, malleability, ductility and other distinctly 

useful properties, metals find extensive use in human civilization. According 

to a rough estimate, 0.5 million tones of Zn and 310 million tones of Cu have 

been mined so far, used for domestic and industrial purpose, and thus 

dispersed into the biosphere. Table-(2) shows the various heavy metals found 

in the effluents from some major industries. 

Table - (2): Heavy metals found in the effluents from some major industries. 

Industry Heavy metals present in the effluents 

Chlor -alkali Cd, Cr, Cu, Pb, Zn, Hg, Se 

Electroplating Cu, Cr, Zn, Ni 

Leather Cr 

Batteries Pb, Cd, Hg 

Paints & Dyes Cd, Cr, Cu, Pb, Hg, Se 

Textiles Cr 

Paper and pulp Hg 

Petroleum refining Zn, Cd, Cu, Cr, Pb 

Fertilizers As, Cd, Cr, Cu, Pb, Mn, Hg, Zn 

Motor Vehicles Cd, Cr, Pb, Hg, Se, Zn 

Pharmaceuticals As, Hg 
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Mming and Metallurgy As, Cd, Cr, Cu, Hg, Se, Zn 

Explosives As, Hg, Pb, Cu 

Pesticides As, Hg, Se, Pb 

As stated earlier, some of the heavy metals in traces are considered to be 

essential for plant and animal nutrition, and they serve some useful biological 

function. Thus, Cu, Co, Mn, Mo, Se and Zn are essential to both plants and 

animals. Minute traces of As, Cr, Ni and Sn have been found to be essential 

for animals but not for plants. Although some essential physiological roles 

have been inferred for As, Cd and Pb recently, Hg and Ag have not yet been 

confirmed to be essential both for plants and animals since they do not seen 

to serve any useful biological function. However, all the heavy metals, when 

present in excessive quantities have been found to be toxic for animal and 

vegetable life. In fact, the toxicity of all the essential trace elements follow 

the following general trend: under-supply leads to deficiency, optimum

supply helps in health growth, and over-supply leads to toxicity and even 

eventual to organisms. 

The adverse effects of heavy metal toxicity in biological systems may 

result from the following reasons: 

a) interaction of the metal with protein leading to denaturation 

b) interaction with DNA leading to mutation 

c) effect on cell membranes 

d) effect on regulatory enzymes. 

The adverse effects in mammals may manifest in the following disorders: 

a) Retardation of growth 

b) Decrease in longevity 
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(As), Hg, Pb, •· Kidney 

(As), Cd, Se Bones 

Excepting in case of occupational and accidental exposures, we are 

constantly exposed in nature to low levels of different trace metal and other 

pollutants. 

Pb 

One of the most insidious effects of inorganic lead is its ability to replace Ca 

in bones and accumulate there as a reservoir for long term release. This Pb is 

subsequently remobilize along with phosphates from the bones and exerts 

toxic effects when transported to soft tissues. Chronic exposure to lead cause 

weight loss, constipation and loss of teeth. Organic lead compounds such as 

tetraethyl lead can penetrate the skin and ·absorb into the body tissues more 

rapidly as compared to inorganic lead compound. Brain is the target organ for 

tetraethyl lead. Organo lead compounds are suspected to cause genetic 

modifications. 

The lead-levels of urban dwellers may be as high as 200mg. Owing to 

the continued use of leaded gasoline, the blood-lead levels of population in 

major cities may vary between 2 to 35 µg/dl. The World Health Organization 

suggests a provisional tolerance of 7µg/kg body weight per day for adults [R-

8]. The degree of inorganic lead poisoning can be indicated by determming 

lead content in blood, hair and urine. Leafy vegetables, potatoes and beans 

are likely to absorb more lead than vegetables like tomatoes, beats etc. It is 

better not to grow carrots, turnips, beetroot and sprouts near high ways where 

contamination by vehicular exhausts is more. Human activities have seriously 
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upset the natural cycle of lead and urgent action is needed to prevent 

continuing and cumulative poisoning of the environment with lead. Improved 

plant control in smelting operations and improving the automobile engine 

design are suggested so that lead free gasoline can be used and at the same 

time emission of other pollutants like CO in the exhaust should be controlled 

by using suitable catalytic control devices. Immediate attention is imperative 

for controlling Pb pollution because in no other case the "normal levels in 

humans are so close to the lowest prescribed safety levels. 

Cr 

Trivalent chromium is found to be essential to humans and animals. It is 

found in small quantities in ribonucleic acid (RNA) of some organisms. It 

plays a vital role in insulin metabolism as the glucose tolerance factor (GTF). 

The supplementation of Cr (Ill) was found to help normalizing or improving 

glucose tolerance in diabetics, malnourished children and older people. 

Chromium is mobilized from the body stores in response to glucose 

administration. Trivalent chromium has a low order of toxicity. Hexavalent 

chromium is found to be much more toxic than the trivalent chromium. 

Chronic exposure to chromate dust has been correlated with increased 

incidence of lung cancer. Oral administration of excessive levels (50 ppm) 

has been associated with liver and kidney damage and depression in 

experimental animals [R-9]. Exposure to hexavalent chromium causes 

allergic skin irritations, dermatitis, irritation to mucous membranes and 

conjunctiva and gastrointestinal ulcers chrome holes i.e. penetrating ulcers 

which occur around the fingernails, the surface exposed finger joints, eyelids 

and occasionally on forearms. 
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Cv.. 

Laboratory studies have shown several physiological functions involving 

copper. Defects in pigmentation, bone formation, reproduction, myelination 

of the spinal cord, cardiac function and connective tissue formation in 
' 

addition to defects in growth and hematopoiesis were found to be the 

manifestations of copper deficiency. Excessive intake of Cu may cause 

hemolysis, hepatotoxic and nephrotoxic effects. Inhalation of air-borne 

copper causes irritation of the respiratory tract and metal fume fever. 

Workers involved in use of fungicides containing copper sulphate develop a 

respiratory disorder called "vineyard sprayer's lung" which is characterised 

by the development of interstitial pulmonary lesions and nodular fibro

hyaline scars. This may lead to even lung cancer. 

Copper poisoning can occur as an industrial hazard in workers 

engaged in copper mining or processing. Continuous ingestion of Cu from 

food or water at intakes sufficient to induce chronic copper poisoning in man 

is unlikely. "Wilson's disease" ( or hepatolenticular degeneration), which is 

characterised by excessive concentrations of Cu in the tissues, arises from 

metabolic defects involving absorbed Cu and not from the ingestion of 

excessive amounts of Cu. Other conditions which manifest increased Cu 

content in liver include thalassemia, cirrhosis, atrophy of liver, tuberculosis, 

hemachromatosis and carrcinoma. 

Ni 

Nickel is essential in animal nutrition. Significant concentrations of Ni have 

been shown to be present in RNA and DNA. Ni is shown to be essential for 

some micro-organisms and animals but not to plants. It is associated with the 

synthesis of vitamin B-12. It is toxic at higher concentrations. 
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Ni is found to be toxic for most plants and fungi. Growth of woody 

plants was hindered by high nickel concentrations in the soil. Land plant 

tissues contain about 4 times more nickel than in animal tissues. 

Emission of nickel into the atmosphere by burning of fossil fuels is 

estimated to be 70,000 tones per year on global basis [R-10]. Nickel is found 

in tea, cocoa, peanuts and several other foodstuffs. 

Co 

Cobalt is an essential element for humans and animals because it is 

associated with the synthesis of vitamin B-12. Cobalt is used in the 

manufacture of alloys, permanent magnets, paint driers and as industrial 

catalyst in processes such as manufacture of NH3 and alcohol. Cobalt salts· 

are used in the treatment of anemia and cyanide poisoning. Instant coffee and 

tea contain considerable amounts of Co. Ingestion of excessive amounts of 

cobalt causes intercellular hypoxia and polycythemia. chronic exposure of 

cobalt may lead to goitre. 

Mn 

Manganese is an essential trace element but is toxic at higher concentrations. 

A daily intake of 2.5 to 5 mg of Mn by humans contributes to the well being 

of the cells because it acts as a co-factor in some enzymatic reactions such as 

those involved in Phosphorylation, Synthesis of fatty acids [R-11]. However, 

when exposed to higher levels of Mn, it gets accumulated in kidney, liver and 

bones and cause "Manganese psychosis," which is an irreversibly brain 

disease characterised by uncontrollable laughter, euphoria, impulsiveness, 

sexual excitement followed by impotency, etc. Mn is among the least toxic 
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metals to plants. High concentrations of Mn may be toxic, particularly in 

acidic soils. It generally affects plant tops than roots. Accumulation of Mn in 

leaves leads to chlorosis and necrosis of leaves. 

Human beings get their daily quota of maganese from vegetables, 

grains, fruits, nuts, etc. 

Zn 

The role of zinc as an essential nutrient is well established now. A number of 

enzymes including aldolase, alkaline phosphatase, alcohol dehydrogenase, 

carboxy peptidase, carbonic anhydrase are dependent on Zn. Zinc is also 

present in co-factor of other enzymes such as arginase and diaminase. Thus, 

it takes part in the synthesis of DNA, proteins and insulin. Hence, Zn is 

essential for the normal functioning of the cells including protein synthesis, 

carbohydrate metabolism, cell growth and cell division. 

A normal human body contains 1.4 to 2.3 g of Zn and it is present in 

all body cells[R-12]. Highest Zn concentrations are -found in eye, prostate, 

liver kidney, muscle, heart, skin and pancreas. Zinc influences growth rate 

and bone development. The Zn deficiency syndrome manifests itself by 

retardation of growth, anorexia, lesions of skin and appendages, impaired 

development. 
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1.4,. R£V1£W Of''PR£V10VS WORK. 

The measurement of environmental parameters such· as humidity, rainfall, 

temperature, sunshine hour, wind speed, dew temperature, soil temperature, 

radiation level, trace elements have been done in several countries as well as 

in our country, and the result on it has been reported in many Journals. Thus 

a review of such works were carried out by searching some available 

reports/journals for the period 1976 to 1998 and the summarized description 

of the works of the respective authors are given below: 

(1) Manalo (1976) [R-13]: 

Carried out a detailed study of rainfall and other climatic parameters using 

available data from different climatic stations in Bangladesh. In this report 

the author described the characteristic features of the climatic regimes of the 

country for evaluating the potentialities of cropping system. The results of the 

study were presented in the form of isohyetal maps representing mean annual 

rainfall, mean monthly rainfall, mean seasonal (June-October) 

rainfall,number of months with rainfall between l 00 mm to 200mm, etc. 

;A:,~thor also prepared histograms of the monthly rainfall for various regions 

of the country. 

(2) Khan (1976) (R-14]: 

Estimated rainfall probabilities for 2-week running period using daily rainfall 

data with 36 years of records for the period 1934 to 1969 from 13 different 

locations. This study was directed towards agricultural applications, e.g. 
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designing of proper cropping pattern and for determination of the capacity of 

supplementary irrigation system. 

(3) Yung Ho Kang (1978) [R-15]: 

Determined the radioactive contamination level in Korean food stuffs which 

were grown in central district: Honam district, Youngnam district, Jeju 

Island, Ulnung Island, Sr-90 concentration in vegetables of the Honam 

district samples and Jeju Island samples were much higher than in other 

districts. These tendencies were due to geographical and meteorological 

conditions. 

(4) Sadeq, M. (1985) [R-16]: 

Carried out a study of uptake of Cd, Pb and Ni by com grown in 

contaminated soils in Saudi Arabia. Sixteen calcareous soil samples were 

spiked with Cd, Pb and Ni. Com plants were analyzed for Cd, Pb Ni. Total 

and DTP A extractable concentrations of the above metals were also 

determined in the experimental soils. In com, Cd accumulated in higher 

amounts followed by Pb and Ni. The concentrations of Cd in com were 

significantly correlated to the DTP A extractable Cd in the soil samples. There 

was no significant correlation between the concentration of Ni and Pb in the 

com and the DTP A-extractable levels of these metals in the experimental 

soils. 

( 5) Mukherjee et. al. (1987) [R-17]: 

Studied the applicability of extreme value type I (EVI) distribution of annual 

maximum rainfall series over different parts of India. In this study it is 
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observed that EVI distribution is generally applicable to annual maximum 

rainfall in major parts of India. 

(6) Islam, M.A. et. al. (1989) [R-18]: 

Measured the relative activity in soil and sand of the Padma river bed and 

Rajshahi City. A high relative exposure due to the sand of the Padma was 

found. The activity of the soil samples ofRajshahi City in general was found 

to be similar with that of other district with some exceptions. 

(7) Khan, Tarafdar, Ali, Biswas, Akhter, Saha, Islam, Billah, Badi, 

Ma roof (1989) [R-19]: 

Investigated the status of trace and minor elements in some Bangladeshi 

foodstuffs. This investigation is done by using PIXE and XRF techniques. 

The results indicate that none of the food ( cereals, vegetables, milk egg and 

fish) regimes investigated here is burdened with heavy metals beyond 

permissible limits except five species of vegetables with chromium having 

the range of 0.99-3.59 mg/kg compared to the literature value of 0.0-0.36 

mg/kg. An average value of 0.2 mg/kg of arsenic was observed both in IRRI 

and local Aman varieties of rice and only one hen egg contained I . 7mg/kg of 

lead in yolk. The zinc content in some marine fish from the Bay of Bengal 

was reported to be 5.4-19.5 mg/kg, whereas in the present study of sweet

water fish, the level is found to be 15.2-62.1 mg/kg for five species. In 

human milk, both Cu(0.12-0.25mg/l,) and Zn (0.28-l.80mg/l,) levels appear 

to be almost half the literature values. 
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(11) Matin, M. A. et. al (1993) [R-23] 

Performed a study of background radiation levels in different parts of 

Rajshahi City. Some of the areas were observed to contribute to the increased 

radiation level and some others were observed to contribute to the decreased 

radiation level with rainfall. The range of the background radiation level over 

the city was observed to be 0.018 ± 0.0016 mR/hr to 0.042 ± 0.0016 mR/hr. 

(12) Haque, M. M. et. al (1995)(R-24]: 

Measured the soil activity of different gamma emitting radionuclides m 

Godagari thana region under Rajshahi district. The integrated activities of Tl-

208, Bi-214 and Cs-137contained in the soil was found to have on average 

value of 1.9242 ± 0.0712 pci/gm at depth On to s" and 1.4632 ± 0.0566 

pci/gm at depth 5" to 10". The average activity of K-40 was observed to be 
" ,, n 

1.9322 ± 0.1010 pci/gm at O to 5 depth and 1.6205 ± 0.0933 pci/gm at 5 to 

10". 

(13) Suren, Mahabub and Zahid (1995) [R-25]: 

Performed a study of effective rainfall for irrigated agriculture in Bangladesh. 

It has been observed that as the distance from sea increases the value of 

effective rainfall percentage also increases, except for the north-eastern part 

of Bangladesh. While designing an irrigation project, optimum utilization of 

irrigation water can be achieved by using the effective rainfall values. 

(14) Hadi, Tarafdar, Akbter, Younus (1995) [R-26): 

Determined the status of Pb, Cd, Zn and Cu in a few Bangladeshi vegetables. 

In the present study, the levels of Cd, Pb, Cu and Zn were found to be in the 

range of 0.11-1.17, 0.90-7.73, 3.27-26.13 and 11.47-172.02 µ/g respectively. 

(15) Zabid, Shahria and Mehdi (1996) fR-27): 
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Carried out a study of climatological patterns in Nepal. According to Koppen 

classification, the north, north east and north west part of Nepal, ranging 

form west to east falls under "Tropical upland Mild winter; dry winter; short 

warm summer" type and the remaining part enjoys 'subtropical monsoon, 

mild winter; dry winter' type climate. 

(16) Saha, B. K. et al (1997) [R-28): 

Measured the environmental radiation m Rajshahi City by 

Thermoluminescence Dosimetry (TLD) and Gamma spectrometry. The dose 

rate obtained from the gamma spectrometry was solely from U-series, Th

series and K-40 radionuclides, but the TLD dose rates were from all the 

natural gamma radiations including U-series, Th-series and K-40 

radionuclides of the environment. 

(17) Khair, Alam, Ratan (1997) [R-29]: 

Studied the climatic pattern of Bangladesh. This study deals with some 

available climatological data for 3 8 stations in Bangladesh from 1961 to 

1980. Based on precipitation effectiveness (PE), the south-eastern part and 

north-eastern part of Bangladesh, whose the annual rainfall is high, fall in the 

perhumid zone and the remaining part fall in humid zone. 

(18) Ahmed, S. (1997) (R-30): 

Performed a study to analyse trace elements in Barapukuria coals. Trace 

elemental analysis using PIXE spectroscopy determines about 19 elements in 








