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AN iNALYSIS OF TEE DATA OBTAINED FNOM THE
RUN— OFP PLOTS AT HALLFGA AND SYLHARI

1939-194LL,

~

In 1939 the Forest Department laid out experiments at

Halefga and Sykhari to Betermine water and soil loss on the exposed
southern slopes off the Northern Range. At the same time different
treatiments were tried out in the hone of ascertaining their possible
effect on the soil and water loss. The full data from the Halefga
experiment have been collected and analysed and include an account
of the vegetation, while for Sykhari the figures dealing with rain,
water and soil loss have been incorporasted. An sccount of -the vege~
taglon will follow lbter in the season, when a plant count can be
-MAada g- -

LAY OUQ_OF HALEFGA EXPERIMENT

The Halefga experiment consisted of 2 batteries of 3 plote
each, situated not far from Halefga Forest Station at an altitude
of ca 2000 feet. The average slopc is 50% for A Battery + 525 for
B Battery, the aspects being south for A Battery + south slightly
west for B Battery. .

The plots are on Trypanian limestone, a unif'orm slope
Talling away from the base of the cliff, the so0il, which is unevenly
distributed, being moderately doep with occasional boulders showingg,
on the surface. The batterics are ploced with their greatest length
following the downward trend of the slope, and the dimensions pf
each plot is 24' long by 6' broad., To ascertein the run~off from
each, concrete walls a foot high ‘were constructed around them,
exccept at the base where.a bdroszd band of concrote holds’ "a channel
for colleeting water. The, walls werc based on the parcnt rock to
prevent secepage from one plot to the othcr, and thelr hoight made
- sufficient to eliminste errors causcd by nplashlng. Arrangcmunts
were made for the collection of roin water and silt as well as for
measurcment of rainfall end these records heve since been kept.
The 1cnd on which thesc plots crc situated is privatcly ovmed laond
outside the forest with sczttercd capob trees and scnntv nantural
vegctation, consisting of perecnnial shrubs and subshrubs barcly a
foot high, shortlived annuzls apd g fow seattecred tufts of perennial
grass, The whole areo is heovily greczed and much trampled over by
. Flocks of goats on thoir way to cnd from necrby mandras.

_p

The treatment given to the two batteries was ldentical
except for one important factor, that of grazing. Round A Battery
a barbed wire fence was erected, while B Battery was left open for
grazing. The“treatment otherwise was as follows: 1 plot in each,
i.,e, No. 1 & 4, had three shallow ditches 18" wide made at ca 6"
interval, No.2 and 5 had & wide trench.ega 3% at top of trench and
12-15" deep constructed 18‘ from bottom of plot, while plots 3 and
6 were left without treatment for controli

LAY OUT OF SYKHART EAPERIMENT._

At Sykhari 2 similar batteries were laid out but consist-
ing only of 2 plots each, the dimensions being similar, i.e.24'x6’.
These batteries are actually situcted within the forest boundary,
but vegetetion was as scanty as at Halefga, stones and bare ground
forming 92-93% of the ares at the beginning of the expecriment ond
no shrubs were then found within the plots. The aspect of geological
formetion and soil is very similor to Halefge, but the altituvde is
only 1060 feet, and the slope -is 34% in A Battery and 37p in B
Battcry. The meteorological ohservations have revecled that though
the minfall at Sykhgri is heavier over the Tive yecr period, the
distribution is less cven £nd covers a shorter pcriod of the yeor.
The lay-out of the botteries ot Sykheri wos similar to the Holefgsa

experiment.ceaes
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experimént with the exception of the omisgsion of the plot with 3
contour ditches; thus ccch battery consists of one plot with a dcep
trench and one control plot, A Battery being fonced in as protcection
egeinst grezing end B Battery being left groazed. In 1940-~111, however,
another experiment with no bearing on this wos lcid out immedictely
enjoining it and this hes rc¢sulted in almost complcte protcetion
from grazing sinco thot dote. The figures obtained from A ond
rcspectively cannot thorcfore be used comporatively but arc never-
theless of considereble intercst.

CRITICISH OF PRESINT LAY OUT,

Beforc procceding it might bo wecll to mention some
“eriticism thnt cen be meode of o layout of this nature. First it
may be noted that the reloatively short lecnazth of the plots makes
it impossible for eny accumulntive run~off to takeplace, so the
relatively high abaorption figurcs quoted lutor on may on the bosis
of this be too optimistic. It would furthermorc secm as if the
welling in had the some effcct as contour terracing is known to
have in reducing the run off, for both grezéd as well as ungrazed
plots show » mrrked drop in th01r weter ran off., This will be deslt
with more fully in ¢ later paragruph. The same argument would ageoin
cpply to the figures for soll -loss, ond apart from the losscs of
soil thet presumnbly had becn loosened by the first leny out of the
experinent and which therefore must bo considered as accidental,
the loss of so0il has boen practicelly negligibvle. Anothnr obacct1on -
con be railsed agoinst the welling in of B Battery, for though thg,
wells aro very low and permit casy necess of nnimels, thoy are
sufficlently high to be a protection pgrinst ineessant trampling;
the animcls on their way forth and back would not step over-the
wall unless Iintent on grezing, so it mey perhaps be nssumed thet
the fipgures for B Battcry cre o little more favourable -thon they
would have beon, hnd the wnlls been level with the ground. The
level walls were difficult to construet on the uncven ground, but
perhaps o woy mey be found for future exporiments, »

>

A st111 further objection cen be, reised agains the broud
concrete base holding the channcl for conducting water., This be
is flush with the ground, i.c. co 50% slppe ond is ca 1 foot W1do.
The rcrson for theo -objeetion is not very obvious in the B Battery
where the vegetation gt111 1p seanty, but in A Battery where the
vegetation above ie thick it is cloar thet the concrebe. base scts
up xcrophytick conditions ag an outcrop of rock would do. 4 truer
picture would thercfore ‘bo obtained if an oxtrn foot was nllowed
in future oxporiments before plont counts were taken.

*f“ i V“G“TATTON.

-%hen the experiment wos 1.id out in 1939, m;pning of the
vegetutlon in the two control plots, No.3 wmd 6, was done, the .
following clnssificrtions being used: Stone, shrubs, perennial grass
tufts, and bore ground; the'latter however, must not be _considered
cormletely bare, but ns earrying o scanty vegetction of smecll,
presunably unpclotable aonnunl grosses and herbs, The shrubs present
were Teucrium polium, Echium sericeum, Lithospernum hispidulum and ‘sow:
Aophodcl TONIOBUS,. The tufted grass wes all Andropogon hirtun.

At the remapping done in 1944 it was consldercd desirnble
to go ‘into greater detail, to map the shribs by cyrmbols indiceting
the species and to indicate whethcr bare ground cavricd annuals
or not, but when comparisons arc done the first clﬁ531fication nas
been aahored to. All six plots were nupned in 19&&.

The -f0110Wing.oo...---\--o.
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The following tables will show the difference in vegetation
in the five year period, nll figures quoted being % of total area:

4

A Battery No.3  increase decrense 714 will be seen from these

gt lﬂﬁ% 194L + - figures that the general
oges 10. Se 6.7 tendency with grazing is

gﬁf g . 8.4 14, 5.7 . for a greater baring of the
rubs .9 5. L.l ground, for while the shrubs

Bare 80.1 77. 3.1 hove inereased somewhiat,the

tulfted grass has largely

B Battery No. discppedred. The total

POk iy OCOoORW

Stones bh.9 L. o5 increase in ground cover in

Tufts - 4.0 O. 3t No.3 is 9.8% &s against a

Shrubs 8 2. 2.1 decrease of cover in No.b

Bere 90.3 92. 1.8 ) of 1l.h%, a difference of
- over 107, .

If all the figures for éach battery are taken and an average given,
the percentages are slightly different but the tendency remcins the
Sm"le - . ’ .

4 Datlory : These figures are
Plot 1,2 & 3 Plot 3. bound to present a

4
£
+

foilrly high mergin QF
_ AEQEQEQ, - increase decrease, erigryas Eucg ag#‘PQ
Stones il - %gé% . average does nof make
Tufts _2-1 Os . 5e5 allowances for the
Shrubs 13-4 8., - 7.0 different distribu-
Bare Pk 8 -2 b5 - tions in the indivi-
Thel 0.1 \ 6.0 dual plots, but never-
theless the same
B _BATTERY. : tendency remeins:
considerable increase
Flot 1,2 & Plot No. in the tufted grass
average : increase -8ecreass gng shrubs in the
d 1232 ' protected areas,while
’ . the grazed aress show
‘gﬁgﬁgs g'“ ﬁ'g o D42 a decrcase in grass
Shrubs 3'Z '7 2.5 .13 gna adlight increase
Bare 89.7 : . in shrubs only.

90-“- o 007
As the shrubs preseﬁ% provide grazing only for‘the hardiest animals
with a tendency for more and more unpalatable species to appear,
the economic immortance of this factor is easily understood. More
knowledge, however, is wanted on pslatability of species, both

~amongst shrubs and grasses.

From the ecological point of view this experiment is of
considerable interest, as it establishes the fact that the present
vegetation on similar sloncs in the Northern Rgnge is a sub climax
and that the present hardy and xcrophytic »lants can be partiaelly
or vholly eliminated by the simple expedient of protection from
grazing. This is not surprising, similar experiments elscwhere have
yielded the same evidecnce, but whether the vegetation in A Battery
represents the final climax in vecetation is not vet known. From
the past history of the Island one might infer that these areas would
revert first to scrub and fiaally to high forest, but as sceding
trees and shrubs now have been larzely eliminated on these slopes
some seeding or planting would be necessary if reconvertion to forest
was considered:advisable. - . : .

The actual difference in appearance of the itwo hatteries

is not easily imagined from the filgures guoted here, Tor whereas

the ground. sensew
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the ground in the grazed plots is everyvwhere visible among the plants
the grabs tufts growing in the »rotected area are so thick and
vigorous that very 1little bare ground is scen among them, and these
-tufts have reached sn overage height of 2'6" to 3'3" compared with
a maximum of 2' outside. It docs avpear, however, thset complete
protection for more than a certain necriod would have an adverse
effect on their growth, for the biggest tufts have now passed their
nrime, are beginning to die in the cenire and bare ground is again
to be seen. The rest period sugpested for an improvement of species
in untreated soil is three years, after which it is possible that
.econtrolled grazing might take place, but further experiments will
be necded to establish this. -

o The upturned soil of the ditches and trenches represent
a slightly different problem, for as they were invaded by pioneer
gpecies, mainly in the forms of thistles, they have not yet reached
the climax found in the undisturbed soils sbove and below them.
It will be seen however, that the tufts are now well on the way to
establislment after the fifth winter, so possibly controlled grazing
might be introduced . afiter such a period. If grazing was introduced
. before prassces wern established, strips of economically inferiorp
vegetation would persist, and unless grazing was strictly controlled
the strips might remain in this sub-eclimax stase indefinitely.

2
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As regards tho actual distribution of species, no speciff?a
indication was made of individualplants in the 1939 manping (thé
cenly species mentioned were Echium sericeum; Teucrium poliway
Lithospernum hispidulun and some squills (presumably Asoholel
ramosus), so unfortunately no direct comparisons can be made, dbut-
direct comparison betwesn the plots now after 5 years nrovection
of the one yield some very interesting results. The followiny table
shows the distribution of shrubs in the two areas, the lisure
representing the aree covered in sq.ft., except in the cose of
“thistles where the figure indicate actual numbers. ‘(lelianthernum
obtusifolium is a minute shrublet, it was apparently not included
in the 1939 count so for ireasons of comparisons it wes not included
in the previous table relating to vegetation). ‘

(See table "an),

I{ will be clear from the above thet the Echium and Teucriwn are
s¢he most tolerant species, while Phagnalon and the Satureias make
a greatver demand on the stahility of their habitats. These latter
are imost frequently found within the forest, and their presence
here tends to confirm the suggestion that a forest society may be
the ecological climad., That Thyiwms cenitatus, that most common
rlant in the overgrazed . hummocks hordering the plaians, should
only be found in grazed arez, is both interesting and significant.
The preponderence of Eelianthemum obtusifolium is not obvious
excen»t on close examination, as the »lant is so insignificant,
but its prescnce in such abundance in the grazed area and entire
gbscnce in the protected plot gives it possibilities as a future
indicator. The plant count was taken after the spring flora was
over but the following: ennuals were found and indentificd:~ '
Unfenced plot: Tritiecun ovetum, Atractvlis cancellats, Crupina
crupinastrun, Caritlanus glaucus were all abundant. In the fenced
plot a few of the above species were found mainly in the ditches
and near the concrete base, but the following plants were found
anongs the grass tults: Avena sp. two Plantago sps., Mercuriczlis
annua, Scabiosa sp., Sideritis curvidens, Allium sp. and Ccnvelvalus
sp. The chanze t¢ a more mesophytic community is noted not oaly

in the decrcase of the hardier commosites, but also in the appearanc «
of such plants as Avena and Mercurielis.
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RUN-OFF

As mentioned previously reeord of rainfall and run-—off
were lept at both experiments for a period of five years, and though
blocksge of pipes from the exneriment to the water retaining barrels
have occasionallv occurred and thng introduced a certain error in
these figures, they can on the whole be taken to be reliable. (Only
in one instance when a blatant error was obvious, have corractions’
been made in the. ‘interest of true repressntation). It must also
be noted that any blockages that took place were always found in the
pipes of the grauod experiment thus rdgndering the final flnures more
conservative than they might otherwise be,

As no rainfalls during the sumier months, it was natural
to treat each roiny season as a unit, and for wreasons of comparison
figures from both experiments are included heire, The following tables
shows the annual reinfall and run off both in actual volume and also
the -latter calculated as 7 of total raintall. .

(See tables"B" and "C")

By studyins the monthly reports of palnfall it was obvious
that very little difference was apparent in run-off after light
rains, so in order to ascertain more faectis about the efficiency of
the methods employed other tables giving the ru-off figures for
heavy rains were prepared. By a heavy rain is in this case meant
any rein of wore than 1" reinfell or anyihing over %" falling within
the spsce of one hour. It is obvioug that 1t iz rains of volumez and &
veloeity such as these that are wmost likely to do damane if uﬂcoaﬂﬁ
trolled and also provide the greater volume of water for cateh ueﬁt.
The followin;, tables aive a summary of the heavy rains at botH"
stutlons both in actual volume and in %.

hd

(Sec . tables "D” and "E"),

Two important facts become obvious at once when stydying these
figures, the first being that all run—-off figures ars lower in the
last ysar than the firsit, and the second fact is the wey in which
The ~reatver part of this drop has teken place hetveen the firot and
cecond rainy sseason, This is particularly obvious when "*hd\in@

the table recoirding heavy rains at Halafke.. Az the drop is present
i 31l cases it must be assumed that the vervy acht of enclosing the
arca with a cement well has had a mechanical effeet on tnn waher
s¥ystem. By cutbting off the stream of water from above that nermally
would be carried down dvring a heavy. rein, the valocity of the
water within the plct is *educed,uhﬁ slower moving waitenr sersprs into
hitherso undiscovered crannies in the subsurface rocko. a new Water
syvziem is teken into use and developed with subsesuent Paius,
particularly when no disturbance of the surface soil obstructis the
way to these new found water ways. _ u

Bearing this in mind, the judgement of the fisures rmst
be largely comparative, but on this basis they yield a large nypuder
of interssting faots. It will be noticed how the effect of a large
Geep trench is immediate in reducing the.run-off, wnilc the shatlow
ditches are only effective when coupled with protccitionfrom g"aLin
Ag shallow ditches are easily interfered with by tramoling anl.g-n,
they may even in certain cases act as water conductorc so tiaat the
run off from them is greater than from non trzaicd slopes. This
is borne out by the records from No.h4 plot, Halnfha, for the Jears
19h1-1943, It would eppear that trenching in one form or the cther
coup;od with protection from grazing, is the most efficlent mesns
of reducing run-off bul in order to ascertain 1nbfu11 veliuc of this
treatment, much loncer experiments should be laid out. It is obvious,
Loweren, fron the tables attached, that ranch*ng alonz can cut
rmmn~-ci’f down by nearly one hall within the first year, a Tact that ;

might well be remembered when plans for land use are laid in the Tuture
. -
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As regards vepetation, its effect on peduecing run-off is
not so spectacular but nevertheless it is a very steady effect. It
will be noticed that all the lowest run-off figures are found in
protected plots and alsc that »iotection alone in the untreated
plot No.3.,Halefka has achicved as low a run-off as treanching hes
done in No,5, snd at the same tine No.3J now carries a better end
more valusble natursl vegetztion., The following figures from Halefka
where B Battery was left grazed for the whole 5 years period will
1llustrate the value of the steadying influence of vegetatlon.

- A Battery B.Battery
Run aff from heavy rain Run off from heavry rains
1939-40 7.2% 13.1% The percentage is
1940-41 36 8%, 5.4% calculated on the
1941 ~-42 2,.6% - , 5.2% volume of water
19L2-43 1.5% 2.1% fallen as heavry
194.3-4L 1.h% 2.5% rain.

The figures for 1943-lLh is particularly sipnificant,as
the rain which fell in heavy rains during that season was nearly
double in volume of thet of any previous season and more than three
times as much as the 1939-U0 fall of heavy rains. It will be seen
that the figure for the grazed battery has gone up while for the
ungrezed is still on the decrease though the decrease ls slight.
The difference throupghout of the Haleflka and Svkhari figures, all
the latter being lower, are most likely accounted for by the mores™ -
Tavourable degree of slope at Sykharli; This would cause & lower'
velocity of run-off water and thus a more efficient seepage system
may be developed. Apart irom the disadvantage of a slope of 504
the Halefka plots were furthermore subject to heavy trampling on
account of the close proximity of mandras. This trammling may partly
be responsible for the larpe run-off -during the first winter, and
these figures may thea he taken to ive a falr indication of the
desree of run-off from all over.razed and trampled southern slopes
of the northern rance of the same derree of slope. A run off of 159
during heavry ralas is considerable and constitutes a danger to the
community .

SILT.

The figures quoted for silt collected from these experiments
are not impressive, in fact it would seem that in this type of country,
with its sbsorbent rocks and many boulders formin 6 pockets for scil
deposit, the dreaded soil erosion does not appear to be guite the
menace it is elsewhere., This is probably, so, but nevertheless a
‘small but significent point can be abstracted from these figures and
must not be overlooked. The first stil loss in all cases must be
presuned to be accidental i.e. caused by the loosening of soil that
took place when the efoeriment was set up, but the significant fact
“is found in 1943-LY4 when a winter of heavy raing set in, and yet the
relatively well covered A Battery lost iore soil than did the exposed
and sparsely covered B Battery. The eplanation is undouvbtedly to be
found in the fact mentioned elsewhere of the baring of ground beneath’
tufts of grass; the large tufts cast too deep a shade for anytbing
to grow between them, and so conditions arc once again set un favour-
ably for the removal of soil. From the fisures it would appear that
this is not likely to havpen before the 5th winter. Otherwise the
fipures are not impressive though they seem to point to the fact
that shellow ditches without control of pgrazing are inadvisable,
a8 they lead to a stesdier annuzl loss of soil. .

Conclusionsg.

The following conclusiomns may be deducted from the above facts

SOil avaea
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Soll T.o8s.

. The loss of soil from sloves of this tyne is not consldersble
and it may be safelv assumed thet if water loss can be kent in
control soil loss will look aftcr itself.

Water. Loss.

Thourh water lossg in this type of areca is not relatively
aoreat, a hish run-off is found on much trampled slopes which nust
have an adverse effect on the ecasily erodible lands below. These
water losses can be coutrolled by elther mechenieal or natural
‘means and the best results will probably be obtained from a combi-
nation of both.

Mechanical Aids. .

The effect of mechanical interference with the soil is
both immediate and immense, but lav-out as well as upkeep must
be properly done or the beneficisl vilue is either» lost or even
converted to an adverse influence. The immediate rood effect of
trenching is &2ightly offset by the appearance of unwelcome ve;e-
tation on the upturned soil, but il a rest period of 4-5 years is
allowed nature overcomes that by a natural succession to niore
. palatable species. Bhallow ditches are useless in a rrazed area .
as they sre unable to withstand trsmpling, but proved morc efficient
tth any other wmethod when completely protected from prazing.#

) -~

-

Vegetation;

Slow but sure, is Nature's way of recoverv, and if she had
her way, man-made intefference would not be necessarv, for vrotect-
ion from grazing has been proved to be an efficient and certain
way of inproving the soil's water—holding capceity., As has been
. stated before, however, it cannot be said for these experiments
that the improvement was brought about only by the vegetation as
the wall above the plots acted as a waler retaining agent. The |
effect of plants on the water-holding capacity is annually greater
steedyin,. and lasting as well ss having the advantape of cheapness
thoush it appears that when cariied bevond a certain point soil-
loss again seems to take place. What is wanted anparently is not
complete protection but a manarement of the -vegetation which could
+probably be achieved with controlled grazing. Protcetion glone can
in & couple of years achicve the same results in water retcntion
as can espensive trenches when the latter are grazced, waile at the
same time an improvement in species taskes plece within the protected
arct. . )

The experiments have proved beyond doubt that by vproteetion
alone the quantity and quelity of vegetation is affocted, the
tendency being for the xerophyrtic species to disappear and for
the mesophytic species to appear. Whet the spceies would be in other

-parts cf’ Cyprus on other sites and soils. would heve to be proved
by experiments, but it definitely confirms the hycothesis that nmuch
of 1lhe aridity and semi-aridity in Cyprus is man-made and could

be conibated if sufficiently firm rneasures were adapicd.

-




Echium Phagnalon Lithospernum Seztureis Teucrium Asphodel Urgine Thvus Helisnthemum Thist]
A Battery sericeum  rupestre hispidulum Juliana polium remosns meritima ecevitatus obtusifolium
. - and ‘
graeccs ) Numbe !
No. 2 6.4 1.7 2.8 _ . 56
No. 3 2.L 2.4 0.9 1.5 0.03 L.8 w5l
Total 10.9 b2 3.2 5.8 0.0% L.8 176
3 Battervw
NOC h 2.9 0001 I0.6 Qn6 307 hg
No. 5 0.8 “ 0.8 0.6 * 2.2 5.6 -89
No. 6 1.5 2. . 0.2 0.1 o0.L 3.1 - 31
3.2 0.8 0.61 L.& 0.2 0.1 1.0 12.4 - 142
“ of area covered with shrubs ,
. . \
A Batterv 387 14 119 - 20" present = 179 - ] |
B Battery 20 37 o 197 qeh present 57 587

Ay o e T e T L S o ke . T T ——— - . T tr—— T b ol WA B e B e

Distribution cf species exrressed in “ of erea covered witk shrubs.



TABLE "B" RETORDS OF RATNFALL AND RUN-QFF
| STKHART AXITiAL STEIUAR

IS5 1539-4k,

- e - -—

YEAR - BATTERY A FEMCED, | . !BA™TERY B unfenced but no grazing sincs 1$L1,
o Rein in = . Plot No.b . ' Plct Ko.3 Plot %o. 4
* “ipches. Durastion in Trenched.. Piot No.2 ! Trsnched Jontinl
: hours. - Run-~Cff sontrol, ! Run—cff : Runeofi 7 1t
| : S Silt silt  Rua-OPf ! Silt silt - gl. pt. 1b, oz,
. - gl,pt.lb,oz, Siit'Silt '’ gl. pt. 1b. oz, A _
- o ST gluphib.od . o)
2 o 5 1 ' . .
1959-,0 19,68 75.50 . .9 25 23 65 15 10 3%, 1% 20 2% 3%
1940-41 15,10 86.15 - 7 1% 27 3 10 6 3 10 28 1%
1941-42  26.89 . 152,30 Tk 17 5% 19 3 5% 21 5%
1942-43 29.58° 169,10 10 % 6% '20°% 11 1 17 5
1923-4 25,50 9130 ' 5 5F ¢ 913 5 63 8 3
Totel for 116.81° ~ 575.45 - 43 0% - 837%°1 2 57 4 10 77 7% '5
whole period. : : 3 p ) : : .

L]

hun-off expressed in % of tofal ralrlu-T.
Plot Ho.] Plou No.2 Plot No,3 Flotv fio. A

. ‘ . % . to -» ) ' % %
1939-,0 1476 gl.= 1007 0.6 1.6 ° )
1930-11 1125 gl.= 1003 0.6 1.1 8.5 é'%
19)1-42 2016 gl.= 1007 0.5 0.9 « 0.9 1.1
1942-43 9221), gl.= 1003 0.5 0.9 L 0.5 . 0.8
L)



TABLE "C" - &

Halefke annuel records of rainfall and run-off, 1939-4)

YEAR, Rain Duration Plot 1 fenced Plot No.2 No.3 fenced NKo.) grazed Wo.5 grazed  No.6 grazed
- in ' in 3 contour fenced control 3 contour 1 treunch control
inghes., hours. ditches., 1 trench ditches.
gl.pt. Ib.oz. gl.pt.l1b.oz.” gl.pt.lb.oz. gl.pt.lb.oz. gl.pt.lb.oz. gl.pt.lb.oz.
5 b ’}&j,

1939-40 16.71 61.05- 2,2 18 283 5 5 566% 7 3 5845 12 4025 7 4 481t L 6

. _ , | . s
1940-41 10,8% 52.50 127% 1+% 187 123 297% 1 8% 3, 1 y ? 21 4 1 8% 39 5% 11+

. T R _ »

1941-12 18,95 101.0 16 L - 2 30 53 2 376 6 19 145331 1L L6 78 3%
194243 2L.3L  152.25 1955 2% 32% 3 3143 L 381%F 91242 Lo 33 0% 5%
1943-1%  19.79  97.35 94 113 252% 10 23342 11k 271 10 24 3 36 2% 3
Total for &7.63 A474.55 8L 73 1 10 135 1% 7 63179 5811 2% 207 54 9 0 123 1310 1% 202 1% 5 123
‘Thole pgricd. . .

Run-off exg;essed in ¢ of ﬁgtal rainfall.

\ cffJ % ) i 2 rfg _— /
1939-40 1260 gl1,=100% 1.9 2.3 4.3 4.6 3 5.3 XX)-
1940-)1 810 _100% 1,6 2.2 3.7 L.,2 2.7 2.9
19L—1"’l|-2 1 1 —10[’;0 1.3 2-1 206 335 293 3.3
19),2-33 1602 gl =1003 1.2 2,0 1.9 2.0 1.5 2.1
1943-4). 1435 gl, —100% 0.6 1.7 1.6 1.8 1.5 2.4
" . REFARKS. |

ﬁx) 6 pipe blocked during & hesvy rain (z) 5 bi ked @ (ax) f

0 ipe bloc u €8vVy It Tipe ' i Thi i i

suagesteg tha* 20 gallons be added to total for year: 5 geasy rain?c °¢ curing .én126 : g?eaés based

suggestied above,



TABLE "DT ’ ’ Sykharl Sunmery of héavy rains and_their_ran-ff_1939-Ak
! K 3ETTERY F;-Ji-i DED T TBTBETERT GRIZEITTILT 16,10 T TTHEmarks
YTAR, Rain in .Duration '™ Wo,T e, 2. T 5.3 T —_—
inches in hours,' Gl. Pts. IbsCzs. fls. Pts.lbs, Czs.'?ls, Pts.Ibs.Czs, ~ls, Pts.Ibs.Czs,
1939-140 7.07 15,50 6 2% 16 2% 13 5% 1% 16 03 - 3
1950-41 6,19 17 3 7% 8 .03 3 2 6 6*
1941-42  19.29 - 89 8 3% L 1 16 - 2% © 18 6%
1942-43  18..0 67.30 8 73 15 32 6% 16 0
1943-4)  17.65 61.30 6 1% 8 6% M 7 6
Percentage crlculated on the amount of hesyv rain not of totel rainfali.
5ls % | % % %
1939-40 531 1.2 3,1 ’ 1.2 © 3.0
19,0-41 459 0.8 - 1.7 1.4 L.k
1941-42 109 0.6 1. 1.1 1,3 !
1942-43 1377 0.6 1.1 0.7 1, 2; protected from
1943-4) 1323 0.5 0.7 0.% 0.63 grazing since 1941,



TIRIE VET - Helefka Summary of heavy reins and their run-off 1939-Ll.

YEAR, Réin Duration A BATTERV FENTED ” ! B BA”“ERV CRATED :
in in No.I 7 contour ditch NJo.2 Trenched ~ No,> c¢ontrol — "NO, 4 T*‘3‘twsnﬁhﬁﬁ““wa“éﬂﬁcntrol
inches hours. run-off silt Run-off silt " Run-off silt '3 ditches, ran--off silt  Run-off gilt
S gl. pt. 1b, ozs, gl, pt. 1b, o%. gl. pt. 1b, oz.'Run—off silt .gl. pt. lbo. oz.gl. pt. 1b, ¢
S _ "gl. pt. 1b. oz, : ‘
1939-.0 3,80 7 12 632 1 8- 13°°08 5 5.3 4 7 3 40 3 5 12 27 6 7 L 23 M+
19,0-41 5,07 10.30 6 63 10 : 21 0% : 21 3% 12 7% 2y 2 5
1941-42 6.76 24,30 8 5% 13 7% < 17 ;2% 34 3 17 2 - 25 6%
1942-43  5.48 37,457 4 2% 7 3% 7 02 12 4 5 53 7 6%
1943-4% 13,23 55.30 8 53 22 2% 19 6 23 2% 21 3 30 22

Percentage calculatedIOn the amount of heavy rsins, not of total rainfall,

_— q . _ %4 3 A x
1939-LO 288=1C04 ok "L,5 12.7 1..0 9.3 15.1 &
16* 1.1 378=1007 . 1.8 2.8 5.8 517 N S:g . 7.2

15.7-12  50L=1007, 1.5 2.8 ek 6.8 3.6 @ 5.1
1G:2- 45 412,=1007 1.0 « 1.8 1.7 3.0 o 1,4 1.9
19435-id  990=100% 0.9 2.2 2.0 2.3 2.1 3.0

_ REIARKS, T : -
+ Pipe of 6 blocked Q%aest ¢ 5 p1pe blocked total should "% Percentege based on volume +¢ Based on a runoff
addition of 20 gls tototel,  be higher, . of heavr reins during year, of 43 gls. see s+,

# Pigure not corrected for probable errdr.
k ’ .



