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Torrent Action Interferes with Canal Efficiency.
By R. Maclagan Gorrie, D.Se¢., LF.S.

MUC’H discussion has arisen over the
falling off in the winter levels of the
larger Indian rivers, most of which are now
utilised for irrigation. Although actual data
have not yet been produced, there appears
to be no doubt that the cold season flow of
many of our Indian rivers has deteriorated
to some extent, and the lack of water for
the rabi (winter) crops is causing considerable
anxiety and loss in various canal colonies.
The problem applies throughout the drier
half of India, and large sums have been
invested by most provinces in irrigation
and hydro-electric projects, whose success
depends direetly upon a sustained yield
of water during the period of nadir flow.
The popular opinion is that the winter
flow depends upon the amount of rain and
snow which falls subsequent to the monsoon
period, but in actual fact the decrease in
winter flow does not bear any direct rela-
tionship to precipitation, and the effect of
snow-melt is more apparent in the later
kharif (swmmer) irrigations.  The major
factor influencing the winter flow is not the
actual precipitation but the capacity of the
soil of the catchment area to absorb it. The
typical Punjab catchment area is half in
the high Inner Himalayas and half in the
outer low foot-hills, and in both classes the
absorptive capacity of the ground has, to a
large extent, been interfered with through
destruction of the plant cover which nature
originally provided. Particularly in the
lower foot-hillsthe damage to the grass and
bush cover in the village grazing grounds
has been systematic and cumulative over
the last 60 years which have seen a gradual
increase in the numbers of flocks of cattle,
buffaloes, sheep and goats. The inevitable
result is that the much abused ground is
suffering everywhere from surface sheet
washing and gullying, and with a falling off
in porosity, the original soil profile has
éverywhere been destroyed and the present
cover is less efficient as a sponge. A larger
per ecent. of the rainfall is therefore lost in
flood peaks of dangerous and sudden inten-
sity, followed by more rapid desiccation and
a failure of the underground water-table
which no longer receives its due share of the
total precipitation.
These facts have long been known to many
officials and engineers, and it is interesting
to have them verified by actual statistics.

A short account is therefore given below of
one specific instance where torrent intensity
has been measured and its effects correlated
with these measurements.

TOPOGRAPHY OF THE PABBI HILLS AND
UPPER JHELUM CANAL.

The Upper Jhelum Canal runs S.W.
between the Jhelum river and the Pabbi
Range for some 25 miles, then at Rasul it
bends sharply round the toe of these hills
and runs westwards for some 10 miles before
any large distribution of water is undertaken.
Throughout these 35 miles it is subject to
serious interference from the action of
torrents arising in the Pabbi range which is
a single continuous ridge of low hills averag-
ing 1,200-1,300 feet, the level of the Canal
being about 800 feet and that of the Jhelum
river bed about 730 feet. The Pabbies
consist of very friable and easily eroded
sand rock interstratified with beds of ab-
solutely infertile red shale and an occasional
bed of loose pebbly gravel. The whole range
18 badly cut up into steep ravines, the heads
of which are cutting back into the water-
shed. Each torrent has very steep cliffs
of hundreds of feet of bare soil at its head,
while the intermediate ridges carry an open
scrub growth of phulai (Acacia modesta)
and a sparse cover of grass. The lower half
of each torrent bed is a channel of shifting
sand, widening out with the decreasing
gradient as it passes beyond the forest
reserve into the village lands where barani
(non-irrigated) cultivation is done on both
sides of the Canal. This belt of cultivation
narrows considerably on the north face on
approaching Rasul.

The Grand Trunk Road and the Railway
from Lahore to Jhelum run parallel across
the Range at about its middle and both pass
through the Forest Department’s Reclama-
tion Area where since 1880 spasmodic efforts
have been made to demonstrate torrent
control and counter-erosion work. This area
was originally taken up for protection of
the road and railway against erosion but
has been extended since 1921 and now
covers some 3,500 acres. The remainder of
the total of 38,000 acres of reserved forest
is under a regime of passive protection,
with grass cutting sold annually by blocks,
and nominally complete closure to grazing.
The control of illicit grazing varies inversely
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