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ABSTRACT
Accurate data is very critical for immediate and future weather predictions which are the basic ingredients for determining climate change in any part of the world. Most developing countries due to limited resources are being creative in the setting up of enclosures and fabricating evaporation pans from various materials with far different properties without ascertaining the changes in the micro climate. These has resulted in changes of data collected without any visible variation in the environment hence the need for standardization.
Evaporation is monitored through the evaporation pan and the major factors determining the rate are temperature and wind run. The material of construction is of great importance in determining the heat transfer across the wall of the pan in terms of thickness and heat transfer co-efficient which varies with different materials. The enclosure controls the wind flow and other micro climate elements within it depending on how it is constructed.
Standardization will help in having data variations not dependent on the materials of construction at the moment but on environmental factors hence improved data making the end product with least possible error. Any change of materials should be after thorough analysis of data from the two states so that any researcher archiving the data do not make wrong conclusion.

SITUATIONAL ANALYSIS

It is undisputable fact that data reliability is more dependent on its source. Therefore the source should be agreeable to all hence the need for a standard equipment for the collection. There are various factors contributing to a specific weather element and all these together with recording equipment is of utmost importance to how reliable and acceptable the data is. It is against this background that I would like to highlight two areas of concern being:-


i) Evaporation pan and 


ii) Enclosure

These areas have raised some interest due to noticeable physical variations in their design setup and materials of construction which may result in a climate within a climate i.e. micro-climate.
(i) EVAPORATION PAN

This is an instrument used in measuring the rate of evaporation. The summary of the design is 10” high and a diameter of 4ft provided with a level indicator enclosed in a pool and wire mesh cover to keep away interference from the environment. The above being constant, it is important to consider the material of construction which will determine heat transfer across the wall which in turn is a factor in the rate of evaporation. This is in terms of thickness and material type since different material have different thermal conductivity coefficient (k) as will bee seen in the table below. Two distinct materials that have been in use being mild steel black sheet of gauge 16 and galvanized iron sheet of gauge 24.

Two obvious different characteristics are:-

i) Thickness not the same hence dx varies of the two.
ii) Composition of material not the same.

Below is a simplified analysis of why it is necessary to have a standard and possible a correct factor to be determined through laboratory tests if either is to be used.
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The importance of thickness can be illustrated using a thin slab.
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The Fourier's Law of conduction is that the rate of heat flow through a single homogeneous solid is directly proportional to the area (A) of the section at right angles to the direction of heat flow and to the change of temperature with respect to the length of the path of heat flow dt/dx. The Fourier's Law is based on empirical observation of one dimensional steady heat flow through a solid.

It is also obvious that the thicker the path the less heat is transferred hence 






Q = -KA.dt/dx .........................................(1) 

Where K is the thermal conductivity of the material. K also varies for different materials hence the need for a standard construction material is critical in improving the quality of data e.g. K for copper(pure) is 386W/m, pure aluminium is 229W/m, Mild steel 48 W/m, Brick 0.35 to 0.7 W/m and Rubber is 0.15W/m. These are few materials to show how important the material is in evaporation as can be seen in equation (1) above.

Q is directly proportional to K and inversely to thickness dx therefore these two have direct impact on the rate of evaporation. Single homogeneous surface has been used as illustration since the pan has to undergo application of paints i.e. aluminium paint on the outside and bituminous to the inside. K for galvanized is not definite since the thickness of the coating must be established.
ii) ENCLOSURE
This is where most of the weather observing instruments are placed including the evaporation pan discussed above. It is therefore necessary to be as natural as possible to give more reliable data obtained from the equipments placed within the boundaries. Apart from being natural, the instruments also need to be protected against damage and interference from other inhabitants from the environment. The enclosure should be such that wind flow is minimally interrupted, the materials used should not retain heat for long to avoid giving wrong temperature reading, and wind flow interruption will give wrong wind run reading and rate of evaporation. Therefore, the enclosure should be as much possible assume a state of natural environment free from obstruction whereby the instruments being the obstructing materials and record the required data.
The two scenarios under consideration here are the cases where one enclosure is made up of chain link as fencing material and natural grass around it and another of square cubes of 1” X 1” thick as fencing material and bricks surrounding it as a walkway. This can be clearly illustrated by the sketches below.

i) Chain link no Walkaway around
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· The diameter of the chain link is approximately 1mm.

· Surrounding is natural grass.

· Inside and outside has the same heat retention capacity.

· Wind flow not much affected due to size and curvature of the chain link wire.

ii) Square tube and walk away with cabro bricks.
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· Square tube 25.4mm hollow inside.

· Surrounding is bricks.

· Different retention capacity hence temperature inside is influenced.

· Flow reasonably interrupted and turbulence created within the enclosure.



Chain link















Square tube 

From the above sketches any observer will admit that readings from the two can hardly be the same and the need for standard way of setting up an enclosure so that the climatic conditions of a area can be established depending on natural systems not on data whose source has been so much interfered with.

The seriousness of these kind of operations not guided by established standard is that research based on such data will never give a true picture hence a disaster that could have been  avoided can hardly be noticed.

These two areas and others not covered above need to be thoroughly worked on such that if its found out that these differences interfere with the quality of our data then urgent corrective measures be in place and the world over should operate the same standards not based on level of technology and availability of resources so that climatic variation is factual.

I would strive to establish these through research to justify my reservation now based on observable physical differences which are analysed through thermodynamics and fluid flow theories.

It is also important to note that the pan is always placed within the enclosure hence the possibility of double error if agreed standards are not set further reducing the data quality.
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