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SHELTER BELTS AGAINST STORMS AND CYCLONES ON THE COAST
: ' Br '
C.V. Kunpa Rerny
Additional Chief Conservator of Forests, Andhra Prade:h, Hydernbad

The Ses.Coact in characterised by rand beaches and sand dunes whatever be the
sharacter ot componition of the scil on the Coast The nninterrupted breeze acroes the
sen and the rhythmic tidal waves continuously pile up sand along the. coast in the form of
simost & eontinuous ridge which is & natural tidal bank containing the sea within ita bounds
at all normal times.

However, the storms and tempests that frequently raze in the nes and hit the coasi
line lift the aand from the ridges and dunes and blow them inland. This results in the sand
drift which covers eeveral thourands of hectares all along the coast at present, and which
threstens to engulf several thousands of hectares of ferti e cultivatel lands all along the
east coast in Andbra Pradesh.

Naturs tries to asacrt itself and as & result Spinifex squarrosns, Cyperus roturdue,
Ipomea biloba and Pandanus odoralissimus grow on the sands and bind the sand particles
together to stabilize the drifting sands. Calamus species grow wherever water collects in the
sheltered nitches on the leeward side of the sand ridge or embankment,

Along the east coast from Nellore in Andhra Pradech to Tinnevally in Tamil Nadu the
dry evergreen forest occurs under intense heat and humidity and tha influence of the
fSouth-west and North-east monsoons. This forest ameliorates the climate, protects the
coastal agriculture and supplies fuel and pasturs to the cattle, From Nellore to Srikakulam
in the north, the coast is interspersed with estuaries of severa! rivers mightiest amongst
which are the Godavari and Krishna  Rich and extensive Mangrove forests cccurred in the
past in the estuary of the Krishna around Bandar or Machilipatnam and in the estuary of
the Godavari around Kakinada in East Godavari District. mangrove forests can persist
in situations w here palt water of the ses and the fresh water of the rivers slterpate with
each other. As the rivers deposit the silt when they are in spate the salt water cannot
reach the vegetation and the raised mud flats gradually get desalinnted by fresh waters of
the river and rain, The Mangrove forests gradually give place to general vegetation and
Thespisia and Prosopis Pioneer the colonisation of estuarine tract elevated by the process of
pilting.

The moment Mangrove forest starts disappearing, the raised mud flats are bunded
and flooded with river water by the enterprising Delta farmers to leach the Salanity and
the sddition of gypsum hasten the process. Thus the dry evergreen forests and the
estuarine foresta have been gradually dwindling and the patural shelter belt on the east coast
has almoat disappeared.
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When most of the garden lands of Coconute, Mango and Sapota of Srikakulam
Coast growing by a very apt name of Udyanam’ were threa tened bythe invasion of sand
dunes of the sea coast, the Forest Department conmenced planting Casuarina Cashew and
Acacia awriculiformis at Srikurmam in 1974 and achieved in a small way commendable
sitceens in stemming the sand drift. The Dustrict Collector, Srikakulam, s foresighted
Administrator took the courageous step of hanaing over ail the Government lands along
the Coast to the Foreat Department in 1974-75.

Utilizing the specis! funds provided under Six Point Yormula for she development
of backward regionas of the State the Foreat Department have o far raised & thirty km long
ghelter balt of Casuaring intersparsed with 4cacia awricul:formie planted as 1.5 m X 1.5 mt.
in seventy rows between 1974-75 and 1977-78 at a cost of Rs 15 lakhs.

Without giving the tag of ‘Shelter belts’ the Forest Department has been planting
Casuarina all slong the coast from Vieakhapatnam to Nellore since 1920, Zucalyptus and
Cashew plantations rajeed as ‘Block’ plantation on the lesward side of Caswarina plantation
belt eince 1938-59 provided the reinforcement necessary and supplied the demands for
fuel and small timber. Sriharikots island in Pulicat lake fsmed for the extensive and
temunerative Casuaring plantations which used to supply the fuel needs of Madras City
is now under the control of ‘'SHAR’ Project but serves the purpose of a eheiter helt as tree
growth is realously protected. .

The tots! Coast line of Andhea Pradesh from Srikskulum to Nellore District is about
1000 km long and the length of the Reserve Forest belt facing tbe ses is 204 km. The
length of the R.F. covered mostly by Cassarina plantations is 159 km and the length of
the forest belt which ¢an be planted as a sheiter belt 32.14 km,

i

Length of Length of R.F. | Ba ance forest

Name of the District ‘lli‘::akl;oa.it R.F. or covered by length available
Forest km plantatione km | for plantations
Srikakulam 160 9 9 23
Visakhapatnam 160 ) 8 8 .-
Eant Godavari ' 161 ‘ 6 6 o
. . +64 Mada +64 Mada L
West Godavari 3 | — — e
Krishna 118 32 —_ —
Guntur ' 52 44,60 43.40 20
Prakssam 117 26560 25.50 , —

Nellore ‘ 168 15.04 1092 412

965 204 S 332
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Shelter belt planting on a massive acale was done in Andhra Pradesh (in the erstwhile
Madras State) along the eastern bank of the Hagari between 1946 and 1053 to prevent the
sand drift from the wide sand bed of the dry river and protect the agricultural fields and
villages which were over.run by the moving sauds and dunes. Bocause of aridity of the
locality and the clayey soils obtainirg, Prosopis was planted snd the villager were saved.
Now these continuous shelter belts worked on Simple coppice system provide feed for cattle
and emall timber to local population and give revenue 1o the State,

In the arid Districts of Ardhra Pradesb, shelter belt planting is being done along
the river Penna in Anpantapnr and Cuddapsh and along the River Cheyyer
at Agtirala in Cuddapah since 1053 The species choten are  Sissu, Eucalypius ard
Tecoma. This work is bsing continued under D.P.AP, in these dry tracts and the
results have been very satisfactory, The sand drift is arrested, the dunes are stabilised
and the scil hasimproved due to the leaf and root decay.

However, in raising these shelter belts not much acientific study was made and
‘“‘asrodynsmics” was not studied. Investigations made into these sspects by Foresters have
led to the following conc'uaions, ‘

(i) Sheltered zone on leeward side (before incident flow is re-establiched) -axtenda

to approximately 15 to 30 times the height of the belt,

(ii) A denae belt provides greater shelter immediately to leeward but the she'tered
distance is less, compared to & more permeable belt. A moderately permeable
belt is the best.

(tii) Porosity is apprently important in the ¢ffeotiveness of shelter belt and proper
selection of tree mpecies is necessary. Porowity especially near the ground level is
desirable.

(iv) A shelter belt in mainly s function of height and parmeability. The width
influences the ganeral micro.climate but not the reduction in wind velocity.

(v) A belt which rises and falls abruptly on windward and leeward eides in said to
be more effeotive. Smaller trees and shrubs should oconpy the interspaces
between the tall trees,

(vi) The depth of the shelter belt or barrier should normally be 10 times the height
of the shelter belt,

When the killer oyclone hit the east coast on the 19th November, 1977 and destroyed
the villages, fields, groves and took a heavy toll of human and animal life, there were reports
in the Press that in streiches where the Forest Depit, had raised Casxaring and other
Plantations along the Cosst, the fury of the rolling waves and the bellowing storm were, to
some extent, arrested and the loss of life and property was considerably less, Dr. K L. Rao
snd other Techroerats issued statements that the Forest Department should plant continuoug

e
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shelter belts all along the Andhra Coast {rom Srikakulem to Mellore a1 ons of the methods
of Cyclona or Brorm proofing of the Coastal villages,

‘Inspection of Cyclone damage and the enquiry with the fi-herman living right on
the sea front, at Nizampatnam in Guntur District and several other plares along the Coast
confirmed the Dbelief that the Casuarimn plantations sxisting along the Coast did
reduce the velocity of winds and the fary of the waves IXn the tres less Bandar Port
area where evea the stunted Mangrove forest is cleared for fuel by the town’s popuiation,
the boats and the :maller +h.ps moored in the watera wire carried in the high tides and
thrown on the land Buat at N zamapatnam and elsewhers whare shelter beits and dwarf
Maagroves exist, the fishing boats were canght and h-:ld secure between the trees of the
shelter belt plautations of Casuaring. Of course, the ('@suarira poles snapped in the middle
and it may be necessary to harvest these tree belts and replant them as early as possible,

Whether or not such ur precedented cyclonei as ococurred on tha fateful evening of
the 19th November, 1977 can by effect:valy tamed by the tree belts along ths Coast, the
severity of oft occurring tempsasts and storms causing considerable damage to the lives and
property of the Coastal population can certainly be contained and reduced by the shelter
belt planting now contemp'ated.

There are no forests worth the name along the east cosst and the fertile plains of the
coast irrigated by the Godavari and the Krishna have attracted the concentration of dense
populationa. The numsrous towns and villages require fuel and emall timber and any
shelter belt planting and the "“Block p'antiog” that is made possible on the leeward of the
shelter belt shoul { take thie aspect into consideration,

In Tunisia. Forestars have tried mixed speciss confining trees p'anted for production
of timber and foraze while raising shelter belts. In Egypt Casuarina is pisnted around
farm lands t» protect tha farms from the sand drife and t> provide much needed fuei and
gmall timber. In Saden, Kusalyptus camaldunensis and Neem are planted according
to the avai able soils both for sheiter and income.

There fore. there is nothing wrong and in fact, it is necessary to confine the protective
and production functions in Taising coasta! ahelter belts on a riassive soale for the benefit of
the masses,

The length of the Coast line is 965 km and the length oovered by Foreats is only
20t km. The balance length is covered by private and the (overnment 'ands which may
have to ba acquired at considsrable cost and trouble The District Collectors have
enthusiastically agreed to transfer Government lands to the Forest Department for raising
shelter belts and help the Forest Department in acquiring private lands.

To ascertain these details, to estimate the total length of the shelter belt that can
be raised, to aicertain the soil types that exist nnder the sands and to calculate the
estuaries or oreeks that cannot be planted up, three Working Pian Parties existing in
Coastal Districts are being deployed. Two epecial parties to nurvey the coastal belt in the
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districts of Krishna, Guntur, Prakesam and Nellore are being arranged with the
concurrence of the Government and the work will soon start ip right earnest,

Meanwhile, the technique of shelter belt planting comb:ning the protective and
production funetions and the serodynamica, saltation, suspension and surface creep of the
coastal sands needs to be perfected,

Planting Casuaring at 1.6 m X 1.5. m may not perwit permenbility probably an interval
of 2 mt in the rows along the coast line and 3 mt between the rows may ensure permeability
and growing space for the shelter beit, inc'dentally reducing the corte per unit area,

Planting of short trees or shrubs in the front row facing the sea, followed by 20 or
more rows of Casuarina and another 20 rows of Cashew at wider espacement would achieve
the muitiple purpose of the sheiter bslt Orissa Foiest Department is reported to have
raised 11,400 ha of shelter belt planting on the coast mixing Casuarina and Cashew
judicicusly.

Construction of an effective palisade of Pandinus odoratissimus at the sommencement
of planting, and growing Ipomea pescarpge or i. biloba on the windward side to bind the
sand and fix the dunea would constitute the preliminary operationa,

This massive programme that will be undertaken by the Forest Depariment to
benefit the masses on the Coact would bring the Foresters living in Jungleisolation into
direot contact with the people. Here is the opportunity for the Fore ters to praetice
Social Forestry on an unprecedented scale Here is the chance for the Forest Department
to improve their image in the public. Let us seize this opportunity and serve the peop'e,

SUMMARY

The characteristics sard dune formation and the nature’s assertive activity
to stabilize the drifting sands and dunes are in evideuce alopg the sea coast,
Mangrove forests at estunaries and dry evergreen forests along the coast contain
the storms and protect the fields from invading sands Bui the constantly rising
mud flats cause the disappearance of estuarine forests and the man’l need and
greed result in the degradation of dry evergreen forests,

Some protection from drifting coastul sands is afforded to the culuivation
by the plantations of Casuarina raised on a small scale, Only about 109, of the
coast length In Andhra Pradesh is thus covered by Forest plantations, To
arrest sand drift from dry river beds in the hinter lands, wind belt plantations
of Prosopis were raised in forties and fifties.

The principles and aerodynamics of ‘Shelter belts”’ are discussed amd the
damage caused by the ‘Killer’ Cyclone of East Coast in November, 1977 is
indicated, the need to raise a green belt of trees along the coast to minimise
damage by the cyclones is emphasized and the technique of pianting suggested,
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Schntzmintel gegen die Sturmen urd Ziklonen auf die Kisten
CV.Koxpa RrpDY
ZUSAMMENFA'SUNG

Die merkmale sanddiine Budung und anmassende Titigkeit der Natur den treibende
Strard und Diinen zu etabilieren sind die Seekilste entlang augenscheinlich. Mangrove
Wilder auf Midungen und trock. ne immergriinere Wil fer die Hiite entlang enthalten die
Sturmen und schutzen die Felder gegen den eindringende Strand. Aber die immersteigende
Schlammebenen verursacten das Verachwinden der miindunge Wilder, und der Mangel und
die Gierigkeit des Manncs entstebt sich nach Degradation der trockere immergiiinere
Wiilder.

Ein Schiitz gegen dn treibende Strand ist zur Bebauung bei den Casuarina Pflanzun-
gen, im kleiner Mefstabe gewachsen, bestritten. Nur etna 1G9, der Kiistelinge im Andhra
Pradesh ist bei forsten Pflanzungen so gedeckt. Zu aufhaliten den Sandtrieb aus trocken
en FluPbetten in Riickelinder waren windmaniele Pflanzungen der Prosopis in vierzig und
fiinfzig Jahren gepflarzt,

Die Grunlsitze und Luftdynamik der Schuizmictel werden diskussiert, und der
Schaden beim ‘totschliger’ Zyklon der Orkiiste. im November 1477 ist angezeigt, und der
Mangel einen griine Mantel der Biumen, die Kiiste entlang zu | erheben, den Schaden bei
den Zyklonen zu verringern, ist betont, und die Technik der Pflanzung suggiriert,
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Zone-'imite du peuplament sontre les tempites et les cyclone,
le long des bords de la mer
par C.V. Koxpa REbDY
Résumé

La formetion caractéristiqgue des monlicules saplonneux et 'activité péremtoire de la
nature de stabiliser les sables et les dunes sont en évidence le lorng des boras de la mer.
Les foréts de mangliers dans 'embouchure des fleuves et les furéts téches foujours vertes le
long de la oite contiennent les tempétes et empéche linvasion des terraine per table,
D'autre part 'élévation fans cease de plage de vare provoqua {8 disparition des foréts dans
Pembouchave des flauves et ies exigences o I'avidité de i’homme menent 4 la dégradation
des foréts séches toufours vertss. Plautation de Casuzrina par petites-surfaces offre un
per de protection contre le eable mouvant. . S:ulement 11:9, due hcrd de la mer de I’Andhra
Pradesh est anisi couvert de peuplements forestiers. Pour arréier le mouvement de sable
du it see des rividres, se situent dans I’arrvére-pays, on a planté pro-cpss dans les aunées
quarantes et cuiquantes, en forme de cainture des arbres ds protetion coutre le veut,

Lea principes et aérodyhamique de ‘Shelter Belt’ on: été discuiés et le dégit
ocoasionné par le ‘Killer’ eyclone qui an menscé Is, Céte orientale en Novembre 1977,
indiqué. On a appuyé sur la nécessité de créer une ceinture d’arbres le long de
la obte, pour reduire au minimum les d’égits dus aux cyciones. Ou a également proposé
la technique sylvicole, & adopter, pour la création des peuplements.
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