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working plans for the forestry areas under his charge. 
His gazetted staff, though small, were well trained 
to undertake the-work. The consequence is that in the 
present report the conservator can write, "Almost all 
the Forest Reserves are now governed by Working 
Plans, under which some form of elementary yield 
control has been introduced : owing to recent· increase 
in saWmills and demand for local timber more inten­
sive yield control will . be required in some areas in 
the near future. So far as the improvement of the 
growing stock is concerned the silvicultural pro­
gramme now provides for an average regeneration of 
approximately 550 acres per annum, whilst the total 
area of completed regeneration amounts to 3,958 
acres. Further expansion of the rate of regeneration 
of indigenous species can be effected when the 
shortage of charcoal burners and labourers, caused by 
the U.S.A. bases, comes to an end." 

With reference to the position of working plans in 
the Forest Department under the Colonial Office, it 
would place the actual position in a stronger light if 
some of the most detailed plans could he printed and 
circulated within the British Empire. The nature of 
the working plans themselves and their general 
drafting and proposals would thus be available to 
other departments and their forest officers. On the 
subject of utilization, for some years the exploitation 
ofthemoraforests, in which this species grows to some 
extent gregariously over about half the total area of 
forest in Trinidad, has been contemplated, but it is said 
that the difficulties of exploiting these areas have 
not yet been surmounted owing to an accumulation 
of checks caused by war conditions. 

The utilization of both local and imported lumber is 
extremely wasteful, says the conservator, avoidable 
losses by fungus and termite attack, owing to lack of 
precautionary measures, being very high. The 
Colony is also still dependent on large supplies of 
imported softwoods, mainly pitch pine, white pine 
and Douglas fir, apart from the special demand 
created by war conditions. It may be asked whether 
this failure to open out the mora forests and to check 
wasteful exploitation may not be due to the smallness 
of the forest staff of the Colony, in view of the growing 
work under the Department. 

LOCATION OF THUNDERSTORMS 
BY RADIO METHODS 

MANY investigators in various parts of the world 
have used radio receiving equipment to study 

atmospheric disturbances, their wave-form, nature 
and origin. It is clear from this work that such 
atmospherics arise from electrical disturbances in the 
atmosphere, and mainly ·if not entirely from actual 
lightning flashes. The results of such investigations 
have been applied to some extent by the electrical 
engineer in connexion with the breakdown of over­
head line power distribution systems. In Great 
Britain lightning is responsible for a large proportion 
of such breakdowns, and if means could be available 
to give adequate warning of the presence of a 
thunderstorm in a particular area, certain steps can 
be taken by operating engineers to reduce the prob­
ability and extent of interruptions of electrical 
supply. A contribution to this aspect of the subject 
has recently been provided in a paper entitled "The 
Detflrmination of the Location and Frequency of 

Thunderstorms by a Radio Method" by Mr. J. S. 
Forrest, read before the Royal Meteorological Society 
on November 18 last. 

Previous investigators had shown that there was 
some correlation between .the .field strength of 
atmospherics and the distance of the source, but 
further knowledge was required to put this on a 
sufficiently definite basis for practical use. Moreover, 
further investigations were required in order to ensure 
that the atmospheric disturbances recorded emanated 
from, or were at least uniquely associated with, 
lightning strokes to ground, which are the cause of 
breakdown of high-voltage electrical systems. The 
equipment used in the present work has been pre­
viously described by the author, and consists essen­
tially of a mains-operated radio receiver tuned to 
approximately 150 kc.fsec. (wave-length 2,000 m.), 
the output from which is applied to a commercial 
type moving-coil pen-recorder marking continuously 
on a paper chart. Provision is made for maintaining 
the overall sensitivity of the receiver constant, so 
that it can be operated twenty-four hours a day for 
months at a time. An ordinary outdoor aerial is used 
of length about 20 m., and it was found that a full­
scale deflexion on the recorder chart corresponded to 
a peak field-strength of between one and two milli­
volts per metre, indicating the presence of a thunder­
storm within 16 km. of the instrument. 

The present paper gives the results of three years 
experience with this technique. The first equipment 
was installed at a station in Surrey in 1939, and 
other instruments have been brought into use in 
Wiltshire and Northumberland ; and all three are 
now in continuous operation. Samples of the charts 
showing thunderstorm records accompany Mr. 
Forrest's paper, and the times of occurrence of over­
head line breakdowns are shown thereon, to illustrate 
the correlation between the distance of a storm and 
the recorded atmospherics resulting from it. 

The characteristics of breakdown caused by 
lightning on overhead power systems are well known, 
and the exact location can be determined when the 
line or substation is afterwards inspected. Thus 
power supply system statistics provide reliable 
evidence of the location and time of occurrence of 
lightning strokes to ground ; and this type of 
information has accordingly been used by the author 
to obtain the relation between atmospherics recorder 
output and distance of the storm. Considerable 
variations are to be expected in this relationship 
having regard to such facts as that the storm 
cover a considerable area, and while the nearer 
portions may give rise to the strongest atmospherics 
recorded, the more remote parts of the storm may 
be the cause of the breakdown. A study of the 
results obtained over the full year 1941, however 
indicates that the maximum field strength of 
atmospherics recorded is approximately inversely 
proportional to the square root of the distance of the 
lightning constituting the ,source. 

This type of knowledge has been applied with some 
success to give a warning of the approach of a 
thunderstorm to a particular area. For example, if 
it is desired to forecast the occurrence of storms 
within a radius of 60 km., a warning might be given 
when the atmospherics record indicates the presence 
of a storm within 160 km. Apparently thunder­
storms seldom move faster than 50 km. /hour, so that 
two or three hours may be expected to elapse before 
the outbreak of a .storm ; and this is in accordance 
with results which have been obtained in practice. 
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With three instruments distributed as already indi­
cated, some storms have been recorded simultaneously 
at each site, and thus a location of the source has 
been obtained. It is frequently not possible, how­
ever, to locate in this way the widespread storms 
which are common in summer, as the extent of the 
storm is often of the same order as its distance from 
the recording instrument. Experience indicates that 
the records of a single instrument provide ample 
warning of the occurrence of a storm in the district ; 
and the author appears to doubt Fhether it is worth 
while to use, for this purpose, several instruments 
with the necessary telephone communication facilities 
between the sites. 

The later portions of the paper point out that the 
recording apparatus set up for the above application 
may also be used to obtain a p.ermanent and objective 
record of thunderstorm activity over certain areas ; 
and a comparison is made between such records and 
the statistics on the frequency of thunderstorms 
obtained from observers' reports. Diagrams in the 
paper indicate typical diurnal variations of atmo­
spherics and the general contrast between summer 
and winter conditions. In the winter months, there 
is relatively little variation in intensity throughout 
the twenty-four hours; whereas in the summer, the 
intensity is on the whole much greater, with a pro­
nounced maximum in the afternoon between 1500 
and 1600 G.M.T. In conclusion, it is worth remarking 
that for storms within the range of the instrument, 
the rate at which lightning flashes are recorded has 
been found to vary from seven per hour to eighty 
per hour, the lower rate being associated with winter 
storms. 

FORTHCOMING EVENTS 
(Meeting marked with an asterisk is open to the public) 

Saturday, March 6 
GEOLOGISTS' ASSOCIA.TION (at the Geological Society of London, 

Burlington House, Piccadilly, London, at. 2.3.0 
General Meeting. Prof. H. H. Read, F.R.S.: MeditatiOns on Gramte 
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of Sumatra'. 

Wednesday, March 10 
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LECTURER IN CIVIL AND MECHANICAL ENGINEERING--The Principal 

Huddersfleld Technical College, Huddersfleld (March 15). ' 
LECTURER IN ELECTRICAl, ENGINEERING in the Oxford Schools of 

Technology, Art and Commerce-The Chief Education Officer, 77 
George Street, Oxford (March 15). 

TEACHER OF MECHANICAL ENGINEERING SUBJECTS, and a TEACHER 
OF MATHEMATICS AND/OR SCIENCE-The Principal, Luton Technical 
College, Park Square, Luton, Beds. (March 15). 

VETERINARY INVESTiGATION OFFICER for the Aberystwyth Advisory 
Province-The Principal, University College of Wales, Aberystwyth 
(March 20). 

TEACHER OF MECHANICAL ENGINEERING-The Principal, Wolverton 
Technical College, Wolverton, Bucks. (March 22). 

SCIENCE ASSISTANT TO ASSIST IN. THE LABORATORIES-The Acting 
Headmistress, County School for Girls, Beaverwood Road, Perry 
Street, Chislehurst, Kent. 

LECTURER IN CHEMISTRY-The Secretary, Woolwich Polytechnic, 
Woolwich, London, S.E.18. 
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