
APPENDIX I
THE FLOW OF DARTMOOR RIVERS

RIVER FLOODS

THE highest rate of flow attained in a flooded river may be ex
pressed as a function of the intensity and duration of the rainfall.

In a river, the watershed of which is practically impervious, the 
upward limit is not reached until the flow of the stream discharges in 
each unit of time the full amount of rain falling upon the watershed in 
a similar period, less some slight reduction by unavoidable evaporation. 
In practice no watershed of more than a trifling area may be regarded 
as practically impervious, and there is some loss by percolation, as well 
as by evaporation.

The simplest case to consider involves the following conditions: rain
fall starting simultaneously over the whole area of the watershed, con
tinuing at a uniform rate for an appreciable time, and ceasing suddenly. 
Such conditions are never absolutely fulfilled, but approximations 
thereto are of frequent occurrence. It is, therefore, of interest to trace the 
growth of a flood so caused.

The first of the rain is expended in wetting the herbage, the grass, 
bracken and heather. This once thoroughly wetted, the whole of the 
remaining fall reaches the ground, the surface of which is rarely thor
oughly saturated except during a storm; hence a further expenditure of 
rainfall goes to completely saturate the ground. Then, subject to small 
loss by evaporation and percolation, the remaining rainfall flows off 
the ground and ultimately reaches the river.

Assuming a gauge to be fixed in the river at any point, whereby the 
rate of flow of the stream may be observed, the flow from that part of 
the watershed immediately adjacent will first reach the gauge; and with 
the continuance of the rain this flow will be maintained. It will be 
joined by the yield of more and more distant parts of the watershed as 
time passes, until, should the rain so long continue, the yield from all 
points on the watershed will be flowing over the gauge. With this the 
extreme of the particular flood will be reached, and the magnitude of 
that extreme will then depend solely on the intensity of the rainfall. 
But, should the rain cease before the flow from the most distant gather
ing ground has reached the gauge, then the magnitude of the flood will 
be less and will be a function of the duration as well as of the intensity 
of the rainfall.
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If the rain continues for a period sufficient to establish the greatest 
rate of flow corresponding to the intensity of the rainfall, then should 
the rain maintain the same intensity for a further period there will be a 
maintained flood at the maximum rate. It is notable that, except in very 
small watersheds, there is very rarely any such maintained flood; and it 
is extremely rare to find the maximum of any flood equal to the maxi
mum that the intensity of the rainfall could create, given a sufficient 
duration.

The smaller the watershed, the more frequently will floods approxi
mate to the possible maximum, and similarly the steeper the slopes of 
the gathering ground and the steeper the gradient of the river channel, 
since all these conditions render it more probable that the yield from 
the greater part of the gathering ground will have reached the gauge 
before the storm has ceased.

A curve showing the variation in the flow of a flooded river plotted 
against time elapsed from the commencement of the storm will have 
characteristics varying with the nature of the gathering ground. The 
normal Dartmoor watershed is relatively impervious, is steep, and has 
a river of rapid fall. The flood curves show a first rise of no great 
rapidity, followed as the ground gets saturated and the surface flow 
becomes well established, by a very rapid rise due to the increasing 
area of watershed which contributes to the flow, the curve becomes a 
straight line of steep inclination. With floods of great magnitude, the 
peak, once reached, is rarely maintained for more than about fifteen 
minutes; then, with the cessation of the storm, the flood rapidly lessens, 
at first in a straight line curve, and subsequently more and more slowly. 
It is notable that the die-away curve for any one stream has always the 
same form, a small flood diminishes at the same rate as does the residuum 
of a great flood when it has fallen to the magnitude of peak of the 
smaller.

Fig. 121 gives the standard flood curve of a watershed of 800 acres at 
the head of the Yealm. It is derived from the records of four separate 
floods, each of which was superimposed on an initial flow of about 
five and a half million gallons a day. The rising curve is that of the 
greatest flood alone, the three other, lesser floods, rose slightly less 
rapidly. The die-away curve is shared by each flood as far as its height 
extends. The peak of the curve represents a flow at the rate of 134,380,000 
gallons a day, or 128,700,000 gallons per day superimposed on the 
initial flow of 5,680,000 gallons a day; the rate of flow so superimposed 
is the true measure of the flood. Stating the rate of flow as gallons per 
day the growth of the flood was as follows. In the first half-hour the 
increase was such as, if continued for an hour, would have added 
1,200,000 gallons per day to the initial rate of flow, in other words the 
increase was at the rate of 1,200,000 gallons per day, per hour, in the 
second half-hour it was at the rate of 6,000,000 g.p.d., per hour, in 
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the third half-hour 48,400,000 g.p.d., per hour, in the fourth and fifth 
half-hours 101,000,000 g.p.d., per hour. The rate of fall is such that a 
flood which increases the rate of flow of the river by 128,700,000 gal
lons per day, when the initial flow is about 5,000,000, is reduced in the 
first ten minutes after the peak has been passed to about 128,300,000 
gallons a day, from which it falls to half this value in 78 minutes, to 
one quarter value in 158 minutes, to one eighth value in 255 minutes, 
to one sixteenth in 405 minutes, to one thirty-second in 585 minutes, 
to one sixty-fourth in 16 hours, and to one eighty-eighth in 26 hours,

Fig. 121. Standard flood curve of 800-acre watershed of Upper Yealm.

Another and better method of units is to state the flow in cubic feet 
per second, per thousand acres. The records of different watersheds are 
then directly comparable. The Yealm watershed is 800 acres, and a flow 
at the rate of one cubic foot per second, per thousand acres, is accord
ingly the equivalent of 432,000 gallons a day.

One hundred and twenty-eight million, three hundred thousand 
gallons a day would thus be expressed as 297 cusecs, approximately.

Table I gives the hourly decay of the rate of flow of flood waters on 
the 800 acres watershed of the Yealm, starting with an addition of 
128,300,000 gallons a day, or 297 cusecs to the initial flow of 5,680,000 
gallons a day, or 13.15 cusecs.

In this computation account has been taken of the fact that, in the
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absence of rain, the flow of the river would fall in 24 hours, from 
5,682,000 gallons a day to 4,299,100 gallons a day.

Table I. The Decay of a Flood Flowing from the
Yealm Watershed of 800 Acres

Rate of flow at the
Rate of flow in Rate of flow in commencement of
1,000 gallons per cubic feet per each hour, expressedHour 24 hours second per as a percentage of the

1.000 acres rate of flow at the
(cusecs) commencement of

the previous hour

0 128,300 297.0
I 75,100 173.8 56.53
2 46,300 107.2 61.65
3 26,900 62.3 58.10
4 17,900 41.4 66.54
5 12,900 29.9 72.07
6 9,560 22.3 74.81
7 7,400 17.1 76.68
8 5,850 13.5 79.05
9 4,700 10.9 80.34

IO 3,800 8.8 80.85
11 3,200 7.4 84.21
12 2,800 6.5 87.50
13 2,500 5.79 89.29
14 2,250 5.21 90.00
15 2,100 4.86 93.33
16 2,000 4.63 95.24
17 1,920 4.44 96.00
18 1,850 4.28 96.35
19 1,760 4.07 95.14
20 1,700 3.94 96.59
21 1,650 3.82 97.06
22 1,600 3.70 96.97
23 1,550 3.59 96.88
24 1,500 3.47 96.77
25 1,460 3.38 97.33
26 1,460 3.38 100.00

It will be seen that there are slight irregularities in the progression 
of the figures in the above table. These are due to the difficulty of suf
ficiently refined measurement, no attempt having been made to fair the 
curve. And, although the table shows the increase of flow left at the 
end of the 25 th hour to be the same as at the beginning, this is not 
strictly accurate, as there is a continued slow decrease, lasting some days.

A comparison of the flood characteristics of some typical Dartmoor 
watersheds can be made. There was a large, but not extreme, flood, the
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peak of which was reached near midnight on the 24 November 1929. 
The record of this on the Yealm watershed is available, and Mr. S. C. 
Chapman, M.Inst.C.E., has kindly supplied the records of the same 
flood on the South Teign and the Trenchford watersheds, while Mr. 
F. Howarth, M.Inst.C.E., has been equally kind in affording informa
tion as to the Meavy watershed.

The comparative data are given in Table II.

Table II
Watershed Area Rainfall (in.) Greatest Rate of Flow

(acres) 23 Nov. 24 Nov. Galls, per day Cusecs
Yealm 800 0.45 2.39 134,380,000 311
Meavy 4,660 0.79 2.02 504,000,000 2001
S. Teign 2,400 0.79 2.60 238,750,000 184
Trenchford 805 0.28 2.68 55,000,000 127

The gross rates of discharge are here given, without deduction of the 
initial flow on which the flood was imposed. To complete the informa
tion it is necessary to add the actual yield of the rivers in the 24 hours 
commencing 6 hours before the peak of the flood, and ending 18 hours 
after the peak (Table III).

Table III

It must not be supposed that the influence of this flood was exhausted 
in the given 24 hours.

Unfortunately there is no self-recording rain-gauge on either of the 
above-named catchments, and we do not know whether the intensity 
of the rain was quite the same on each, so that, as regards the yield of 
the river at the peak of the flood, no strict comparisons are possible, 
but the influence of the size of the watershed is apparent. From the 
curve of flow it may reasonably be concluded that the storm did not 
continue, even on the 800 acres of the Yealm, a sufficient time to cause 
a maximum which fully represented the intensity of the rainfall; on the 
Meavy, with 4,660 acres of watershed, the duration of the storm would 
be far less adequate. The explanation of the relatively low peak attained 
by the S. Teign is probably to be found in the fact that on that river 
there were two peaks of almost equal intensity of flood, whereas on 
the Yealm and the Meavy the second peak was distinctly subordinate.

1 In 1899 a flood on the Meavy reached a flow of 530 cusecs.

Gallons yield
Watershed Flow off in 24 per 1000 acres

hours: gallons in 24 hours
Yealm 36,662,500 45,828,120
Meavy 184,140,000 39,515,020
S. Teign 105,025,000 43,760,420
Trenchford 31,025,000 38,540,370



Fig. 122. Flood of 24 November 1929, Yealm.

Fig. 123. Flood of 24 November 1929, Meavy.



Fig. 124. Flood of 24 November 1929, South Teign.

Fig. 125. Flood of 24 November 1929, Trenchford Brook.
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But Trenchford obviously stands outside the group formed by the 
other three streams, and the results confirm what has been said as to 
the differences between the eastern area and the rest of Dartmoor.

When we come to the yield per 1,000 acres in 24 hrs we find that, 
as regards the Yealm, the S. Teign and the Meavy, the yields are inverse 
to the size of the catchments; but here again the Trenchford Stream, 
although less markedly, is in a separate class.

Figures 122 to 125, respectively, give the curves of the flow of the 
Yealm, the Meavy, the S. Teign at Fernworthy, and the Trenchford 
Stream in the flood of 24 November 1929. With the exception 
of the Meavy diagram, all are to the same scale. The scale of the 
Meavy is the same as for the others as regards time, but in the matter of 
flow each unit of length represents 2.4 times the value that it has on the 
other diagrams, a necessity arising from considerations of space. 
Lastly, it may be noted that the greatest rate of flow on the Yealm in 
this flood was equivalent to rainfall at the rate of 7.42 in. per day.

THE FLOOD OF 17 AUGUST I917, ON THE REDAVEN
AND THE WEST OCKMENT

The above details apply to a great flood of common order; there 
is another order of flood, which might be described as either ‘extreme’ 
or ‘catastrophic’. Such occur but rarely. Three have been known in my 
lifetime, but I doubt if these floods occur, on the average, more than 
once in a century.

As regards one such, that of the 17 August 1917, I had the good for
tune to be exposed to the full force of the storm which caused it, in 
the area in which it attained its greatest intensity. Mr. J. S. Amery and 
my wife shared the experience. It was a thunderstorm, remarkable for 
the extreme intensity of the rainfall. The slopes of the ground at the 
point from which we observed it are as steep as 1 in 4, but the whole 
area of grass was constantly under a thin layer of water, from which 
the raindrops splashed as they would from a pool. The slopes of South 
Down, Meldon, were visible after the storm, and it was seen that the 
fields were filled to the level of the tops of their lower hedges. (Fields 
were reported as having been similarly filled near Tavistock in a pre
vious storm, I think in 1891.) The front of the storm was narrow, its 
belt of greatest intensity was of still less width. It crossed a belt of the 
valley of the West Ockment, but it occupied practically the whole area 
of the watershed of the Redaven. The effect was, therefore, less in pro
portion on the Ockment.

On the Redaven, which has a watershed of 990 acres (say 1,000), the 
highest rate of flow was 3,900 cu. ft of water per second, which is, 
with 1,000 acres watershed, 3,900 cusecs. The West Ockment, being 
only subject to the storm over a part of its much larger watershed of 
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10,810 acres, showed no similar intensity of flood, the flow being no 
more than 2,600 cu. ft per second, equivalent to 240 cusecs, well within 
the limit of common floods.

Reverting to the Redaven, the maximum rate of flow was the 
equivalent of 3.9 in. of rainfall per hour; and, all things considered, it 
is probable that for at least half an hour the rain was falling at the rate 
of 6 in. per hour.

The flow of the Redaven falls every year to about one cusec so that 
the flood reached 3,900 times the normal dry weather flow.

Such a storm performs wonders in the matter of denudation. On 
the slope of Longstone Hill there was a shallow channel, carrying the 
drainage of the old road to the Forest Mine, and pointing to the West 
Ockment some hundred yards below the stepping stones under South 
Down. Before the storm this may have been 4 ft wide, and perhaps 
3 ft deep at its greatest section; after the storm it was found to have 
been excavated to a depth of from 15 ft to 17 ft 9 in. and a length of 
206 ft (Pl. 88b). At the foot of the Redaven, there had been an alluvial 
flat between this stream and the West Ockment, grass-grown, level, 
and at one time a garden. The Redaven carried down boulders and 
and stone and blocked its former channel, cutting a new channel across 
this flat; it covered a space of 300 ft by 250 ft with rocks and boulders, 
obliterating the grass which it did not tear away, and stranding boul
ders of over a ton weight on ground 8 ft above its original channel. 
[Pl. 88a shows a similar effect in a tributary stream.]

OTHER CATASTROPHIC FLOODS

Catastrophic floods are very rare and very local. It is doubtful 
whether they occur at an average of one a century, and it seems certain 
that there are many Dartmoor watersheds which have not received 
such a visitation within the period of history.

It may be of interest to consider the possible intensity of a catastro
phic flood. We may start with the assurance that a rainfall of three 
inches in half an hour is a possibility. It is also certain that some small 
watersheds on Dartmoor are practically impervious, and are more than 
sufficiently steep to ensure that in less than half an hour they could 
yield a peak flow practically equivalent to the rate of rainfall over the 
whole area. It follows that on small watersheds a flood peak might 
reach the rate of 6,000 cusecs per thousand acres. Probably no Dartmoor 
watershed of over 300 acres in extent has ever approached this extreme.

Records are of necessity very meagre. The mere fact of a very great 
flood lives in the minds of the people for a few generations, but only 
as a record of destruction. Data of rainfall and flow-off are not matters 
which have found preservation, or which could have been ascertained.

Occasionally someone was impressed and made a diary entry, or 
else placed an inscription in the valley. On the 3 August 1628, John
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Rattenbury, of Okehampton, was moved to enter in his diary the 
following words: “About four o’clocke in the afternoon, immediately 
after evening prayer ended att the Church of Okehampton, there being 
noe raine perceived to fall within or neare this towne, and the streets 
being verye drye, the water now called Lede, or East water was sud
denly risen about some v, foote at the Easte bridge running more 
violent than had usually been knowne, and twas conceived the water 
did savour and smell of some brimstone.”

This, however, was not an instance of a really great flood. On the 
Cowsic, a little below the aqueduct of the Devonport water supply, 
there lies on the bank a boulder bearing the inscription:

This Stone was
Removed by a Flood

17
Unfortunately the date was never completed, but the inscription 

was almost certainly cut at the instance of the Rev. E. A. Bray, whose 
father enclosed Beardown, a work which he commenced in or about 
1780. It would appear that the incomplete date lay somewhere between 
this date and 1800. The stone weighs five tons and is well above the 
ordinary level of the stream. We certainly have the record of a great 
flood (Pl. 89A).

About an hundred years later this same Cowsic, in 1890, broke into 
a very great flood, which did not, however, again move the inscribed 
boulder, but did wash away Beardown Bridge. The same storm affected 
the River Walkham, where Eggworthy Bridge was destroyed; while 
on the Tavy the Abbey Bridge Weir at Tavistock was washed away. 
Thus three watersheds were affected, and the storm must have been 
relatively extensive with a heavy intensity, but found no record except 
possibly at some monthly rainfall stations. The date was 17 July 1890.

THE RELATION BETWEEN RAINFALL AND THE
YIELD OF STREAMS

In times of drought every river is sustained by the deferred flow from 
previous rainfall. At any except the longest continued droughts, the 
flow of a river after 24 hours without rain will be appreciably reduced. 
The extent of the reduction is strictly governed by the initial flow, pro
vided that is not much above the mean daily yield of the river. There 
exists for every river a fixed regime, from which it is possible to foretell 
the flow at the end of any period of drought, if the flow at the com
mencement of the period and also the number of days of continuous 
drought are known. For every river this regime must be ascertained 
by observation. On the 800 acres at the head of the Yealm watershed it 
is such that, starting from a yield of 4,000,000 gallons a day, this will 
be reduced by six days of continuous drought, to 2,000,000, by eighteen 
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days of continuous drought to 1,000,000, and by forty days of continu
ous drought to 500,000. Another six days will bring the flow down to 
415,000 gallons a day, after which the fall is very slow, to a minimum 
which has not been ascertained by observation. It follows that, if the 
initial flow is known, it is possible to predict the total flow of the river 
over any period of successive rainless days.

Fig. 126 gives graphically the regime ascertained for the Yealm 
watershed of 800 acres.

Fig. 126. Drought regime of 800-acre watershed on Upper Yealm.

In a year of mean rainfall 92 per cent of the rain finds its way into, 
and flows off in the stream of, the upper Yealm. Since the dry days and 
periods are sustained at the expense of the rainfall days, it is obvious 
that the immediate run off of rain on wet days or in wet months must 
bear a less proportion to the rainfall than 92%. To ascertain what pro
portion of the rain falling in any month actually flows off in the stream 
during the month it is necessary to know: (a) the rainfall; (b) its equiva
lent in gallons of water, having regard to the area of the catchment; 
(c) the actual total flow of the river during the month; (d) the total 
flow which would have passed down the river had there been no rain 
during the month.

Then c—d =the yield during the month due to the rainfall a.
Table IV gives 
watershed.

some selected months from

Table IV

the records of the 5fealm

Month .(a) (b) (c) (d) (c-d) (c—d) as
inches gallons gallons gallons gallons a per

centage 
of (b)

November 1929 21.06 381,354,448 325,570,960 26,874,000 298,696,960 78.33
December 1926 1.22 22,019,328 50,995,891 39,830,000 11,165,891 50.71
May. 1927 1.20 21,693,384 22,278,937 18,254,000 4,024,937 18.55
April 1929 1.13 20,462,040 17,268,581 15,506,000 1,762,581 8.62
29 August to 
26 September 1928 ) 0.80 14,486,400 17,750,406 16,932,000 818,406 5.65
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The flow of the river at the commencement of the several periods 
was as follows: Nov. 1929, 1,642,743 gallons a day; Dec. 1926, 
3,019,329; May 1927, 906,669; April 1929, 701,442; 29 Aug. 1928, 
852,391.

It remains to express the total yield during each of the above periods 
as a percentage of the equivalent of the rainfall during the period; 
the results are as follows: Nov. 1929, 85.37%; Dec. 1926, 231.59%; 
May 1927, 102.70%; April 1929, 84.39%; 29 Aug. to 26 Sept. 1928, 
inclusive, 122.53%.

To collect the information given above: November 1929 was an 
extraordinarily wet month, at many stations the wettest ever recorded. 
In that month 78.33 % of the rain which fell flowed off as it fell; the 
total yield of the river, including the yield of previous storage, amounted 
to no more than 85.37 per cent of the equivalent of the rain falling in 
the month. But we know that, on the twelve months, at least 92% of 
the rain found its way to the river; and it may be asked how this is 
possible if in the wettest month the figures were so much less. The 
answer is to be found in the comparison of the flow of the river on the 
first and last days of the month, the initial flow was 1,642,743 gallons a 
day, the flow on the last day of the month was 4,763,799 gallons a 
day, so that there was a large carry forward.

The effect of a similar carry forward can be seen in the next two sets 
of figures. The rainfall in December 1926 was practically identical 
with that of May 1927, yet the yield of the river in the first-named 
month was 50,995,891 gallons, as against 22,278,937 gallons for May 
1927. But December 1926 followed a month with 14.30 in. of rainfall; 
while May 1927 followed a month with 4.03 in. of rainfall. And, fur
ther, December 1926, opening with the ground saturated by the pre
vious rain, its own rainfall found its way to the stream in a much larger 
degree than did the rainfall of May 1927.

If occurring after a spell of dry weather, summer showers contribute 
but little to the river, as will be seen from the data given above; less 
than 5 % of the fall may be effective.

Records of exceptional circumstances are always of interest, I have 
accordingly prepared a chart of the flow of the Yealm in November 
1929 (Fig. 127). It well illustrates the evanescent nature of floods, and 
the uniformity of their die-away curves.

The close relation between the yield of a river and the rainfall is 
axiomatic, but even axioms are none the worse for clear statement. 
I have prepared Fig. 128, which correlates the rainfall and the yield of the 
Yealm watershed for the year December 1926 to November 1927, 
inclusive. This shows the cumulative rainfall and the cumulative yield 
of the stream, the record for each month being successively added. The 
The scales for rainfall and for yield have been selected to bring the 
total rainfall for the year and the total yield into coincidence. This must
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not be taken as indicating equality, since the total rainfall was 77.483 in., 
of which no more than 71.32 in. found their way to the stream. While 
the coincidence between the curves is marked, it will yet be seen that 
at times of low rainfall the stream yields more and at times of high 
rainfall less than the mean annual percentage of the immediate rain. This, 
as I have said, must follow from the fact that although no rain may be 
falling, the river still flows.

Fig. 128. Rainfall on and yield of 800-acre watershed of 
the Upper Yealm; Dec. 1926 - Nov. 1927.

SOME DRY WEATHER YIELDS OF DARTMOOR WATERSHEDS

The first nine months of the year 1929 was very nearly the driest 
successive nine months recorded on Dartmoor. At South Brent the 
rainfall of these nine months was 29.86 in., while for the corres
ponding months in 1921 it was 29.53.

On the Torquay watershed, Trenchford, the first nine months of 
1929 were die driest on record.

But the distribution of the rain was such that there were no very 
prolonged periods of absolute drought, and hence few streams fell to 
their true minima yields. None the less, the flows recorded in 1929 are 
good measures of dry weather yields, short, in most instances, of the 
extreme.
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Table V. Lowest Yields in 1929
Area of Flow in

Stream Date watershed gallons per Flow in
acres 24 hours cusecs

Yealm 29 Sept. 800 415,260 0.961
Bala Brook 29 Sept. 1,380 590,300 0.792
Meavy 26 July 4,660 3,814,000 1.265
S. Teign 25 Sept. 2,400 1,256,0001 0.969
Trenchford 15-28 Sept. 805 71,324 0.164
Blackingstone 13-29 Sept. 445 38,066 0.158

The high figures for dry weather flow and minima for the Meavy 
are not really comparable with the other returns, the Devonport leat 
traverses the watershed, which it undoubtedly feeds in dry weather. 
In some years the Meavy shows a greater yield than the whole rainfall 
which its catchment receives.

The ascertained minima for several streams at periods of extreme 
drought are given in Table VI.

Table VI. Minima for Periods of Extreme Drought

Stream
Area of 

watershed acres Cusecs
Meavy 4,660 rm
West Dart 1,728 0.697
Cowsic 1,334 0.796
Blackabrook 1,600 0.607
Swincombe 3,622 0.809
Trenchford 805 0.146
Blackingstone 445 0.158

Among these figures it may be remarked that there is some doubt 
whether the minimum for the Meavy should not be set at 1.09 cusecs; 
and in any event see the above note as to the Meavy.

The minima which have been recorded from watersheds where only 
short-term records are available have been collected in Table VIL 
Some of these are probably very near to being true minima.

Table VII. Minima from Watersheds of Short Record
Area of Yield as

Watershed cusecs per
Stream acres 1000 acres

Swincombe 3,620 0.809
S. Teign 2,400 0.740
Bala Brook (Avon) 1,380 0.664
Yealm 800 0.753
Butterbrook (Erme) 480 o.6oo
Harbourne 400 0.700

1 Possibly to some extent increased by leakage from Vitifer Leat.
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The figure for Harbourne, however, is for one year’s observation 
only: the true minimum is probably near o.6o. It is also very doubtful 
whether the yield of the Swincombe in extreme drought exceeds 
the yield of the Cowsic. But the Devonport leat traverses the watershed 
of the Swincombe as well as that of the Meavy, and the rather high 
figure may well be due to leakage from that leat.

My sincerest thanks are due to Mr. S. C. Chapman and Mr. F. 
Howarth, and my respect to the memory of the late Mr. Harry Francis 
for information freely given, which has enabled me to check my per
sonal observations, and to fill gaps in my statement; the figures for 
watersheds under their control have mostly been supplied, always 
checked, from data which they have given.

Note. Wherever the word ‘cusecs’ occurs in a table or diagram, it is 
to be read as ‘cusecs per thousand acres’.

Note. It will be found that above I have frequently stated quantities 
of the order of many millions with the apparently minute accuracy 
involved in using single units. It should be understood that no pretence 
is made to the high degree of accuracy which this might be supposed 
to suggest. It is my habit, where figures are the result of direct obser
vation, to give them as observed, without substituting the nearest 
‘round numbers’: they are quite as easily handled, and the personal 
equation is eliminated.



Plate 88

A. Delta of a tributary of the Radaven, formed by flood of 
17 August, 1917.

B. Gully opposite South Down, Meldon, eroded in storm of 
17 August, 1917.



Plate 89

A. Boulder moved by the Cowsic in flood.


