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GIRIS
Biitlin daglik memleketlerde oldugu gibi, Tlrkiye’de de her yil

kis esnasinda, Ozellikle karin fazla yagdig: yillarda, daglarda olusarak
derelere agagl gelen cilar tek binalari, hatta biitiin Koyleri, Devlet

1) Bu yazi, FAO Daglik Arazi Dere Havzalarl Amenajman Calisma Grubunun 3-13
Haziran 1974 tarihleri arasinda Ankara’'da yaptigi 11. toplantisina teblig ola-
rak sunulmustur.

2) Tiirkiye’de 1974 y1h kisinda gelen ¢1glardan bazilar:.

-t

— Elazi1g - Karakocan ilgesinin 15 km dogusundaki Sarican kbyiiniin iizerine °

Herzen dagindan 6nceki gece koparak gelen bir ¢1g kbydeki iki evi yikmis ve
10 kisinin 6liimiine sebep olmustur (23 Ocak 1974 tarihli Hiirriyet Gazetesi).

— Tunceli’nin Ovacik ilgesi arazisindeki Pliimér daglarinin eteklerinde bulunan
Vekilyazi Muhtarhigina bagh Baggecen mezraasi iizerine gelen bir ¢1g 18 evin
icinde bulunan 19 kiginin 6liimiine sebep olmus ve bu arada 5 kisi kaybol-
mus ve 17 kisi de agir yaralanmistir (24 Ocak 1974 tarihli Hiirriyet Gazetesi).

— Malatya, Elaz1g, Bitlis, Mus ve Van illeri arazisinde gelen ciglarla 7 kisi ha-
yatlarinl kaybetmistir (24 Ocak 1974 tarihli Hiirriyet Gazetesi).

— Sivas ilinin Kangal ilgesi Cetinkaya bucagina bagli Yiinliice kdyiine diin bii-
yuk bir ¢1g gelerek, kdyiin yarisini kar altinda birakmistir. Yiinliice koyii ile
ilge arasinda baglanti kurulamadigindan kéyde can kaybi olup olmadig
anlasilamamis ve ayni nedenle kdye yardim da gdnderilememistir (24 Ocak
1974 tarihli Hiirriyet Gazetesi).

— Elazig’'in Maden ilcesine bagh Kozkonak koyiine gelen bir ¢i13 12 kisinin 6li-
miine ve 7 kisinin agir yaralanmasina sebep olmustur. Ayrica Hakkari'nin
Yiiksekova ilcesinde de 2 kisi ¢1 altinda kalarak hayatlarim kaybetmislerdir
(27 Ocak 1974 tarihli Hiirriyet Gazetesi).
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Kara ve Demiryollarini ve bunlar {izerindeki trafigi tehlikeye sokmak
sureiiyle can ve mal kaybina yol agmakta ve bu yollar tikayarak
giinlerce ulasimi durdurmaktadirlar. -

Bu sebepledir ki, Tiirkiye’de 1950 yilinda «Umumi Hayata Miiessir
Afetler Dolayisiyle Alinacak Tedbirler ve Yapilacak Yardimlara Dair
Kanun (No 7269, glin 15.5.1950)» adiyla bir kanun ¢ikarilmig olup bu
kanunda genel yasam fiizerine etkili Afetler olarak yer sarsintilar:,
yenginlar, su baskwlar: ve yer kaymalar: gibi olaylarm yaninda ¢i13-
lar ve tag yuvarlanmalari olaylari da yer almistir.

S0zli gecen kanunda bu afetlerle karsilasan ve zarar goren kim-
selere devletge yapilacak yardimlar esas itibariyle iki noktada top-
lanmigtir:

— Genel yagam f{izerine etkili &fetlere ugrayanlarin kurtarilmasi,
tedavisi, gecici olarak barmdirilmast ve iagesi; «

— Genel yasam {Ulzerine etkili 4fetlerin sonucunda ev ve barklari
zarara ugramig ya da bunlari kaybetmis olanlarin evlerinin
onarimi, ya da bunlarin yeniden iskdn edilerek yerlestirilme-
si. f

Ancak c¢iglarin verdigi zararlar, siiphesiz sadece bunlardan iba-
ret degildir. Zira ¢iglar, aym zamanda yollar {izerindeki dikili agag-
lari, hatta genc ya da yasli olduklarindan, yeteri kadar direncli ol-
mayan ormanlari kokleriyle birlikte sokiip atmak suretiyle tahrip
ettikleri gibi, biiylik bir erosif giice sahip olduklarindan, yamagclar
lzerinde ve yamag¢ toprafina kismen ya da tamamen gomiilii bulu-
nan tag ve kayalari da yerlerinden sokmek ve toprag: derince oymak
suretiyle dogrudan dogruya erozyona da yol acarlar (c1g erozyonu).
Boylece ¢iglar, gectikleri arazide su erozyonunun da siddet kazanma-
sina Onemli oranda yardim ederler. :

Su halde daglardaki yiiksek yerlerde gelen ciglar cok cesitli ve
blyiik zararlara yol acan olaylardir. Bu nedenle burada bu olaylara
karsi alinmasi gerekli cesitli tedbirler iizerinde durabilmek i¢in, her-
seyden onee, bu olaylarin dogal olusum kosullarini bilmek ve sonra
geldikleri yerleri belirlemek gerekmektedir.

I CIGLARIN OLUSMASINA ELVERISLI DO&AL KOSULLAR

— Arazi roliyefi

Turkiye'nin yiizolgiimiiniin % 97 sini olugturan Anadolu yarmm-
adasmi gevreleyen sira daglar batidan doguya dogru gidildikge yiik~



58 ¥. TAveAﬁo&.ﬁ’ ‘:»

selerek Dogu Karadeniz bdlgesinde 3937 m (Kackar tepesi), Doguda
5165 m (Agr1 dagl) ve Giineydogu bolgesinde 2771 m (Malatya dagi)
ve giineyde 3734 m (Aladag) ye kadar yiikseklikler gostermektedir.

— Iklim
Diger taraftan Anadolu’da batidan doguya dogru gidildikce iklim

sertleserek kara iklimine doniigmekte, yani siddetli ve siirekli kiglar,
ozellikle bazi yillardaki siirekli kar yagislarli onem kazanmaktadir.

— Bitki ortiisi

Tiurkiye’de uzun zamandan beri ormanlara yapilmakta olan gesitli
ve zararlt miidahaleler, bu arada daglardaki dik yamaclar tizerinde
tarim ve otlak alanlar1 elde etmek amaciyla stirdiirilen orman yan-
ginlar1 ve genis alanlarda siirekli olarak uygulanan agsiri otlatmanin
sonucunda, ormanlik sahalar giderek daralmak ve ayni zamanda sey-
reklesmek ve zaylflamak suretiyle bu arazideki bitki Ortiisii degisik-
liklere ugramig bulunmaktadir. Bugiin Tiurkiye’de alani 19.135.719 ha
olarak tahmin edilen ormanlarm yaklasik olarak % 70 ini tahrip edilmis
ve degrade olmus ormanlar tegkil etmektedir.

Diger taraftan bugiin 6zellikle Dogu ve Glneydogu Anadolu daha
ziyade tamamiyle ciplaklasmisg, ya da ¢ok fakir bir bitki ortiisiine sa-
hip olan daglardan olusmaktadir®.

II. CIGLARIN OLUSMASI

Bilindigi gibi ¢iglar, esas itibariyle taban ¢iglar: ve toz ¢iglar ola-
rak ayirdedilmektedir.

Nisbeten mutedil olan havada yagan kar sulu ve agir olup, bas-
langicta yamag {lizerinde tutunabilmektedir. Fakat siirekli yagislarla
kar kalinliginin artmasi ve agirligimnin biiylimesiyle, kar tabakasi ile
yamag¢ zemini arasindaki siirtiinme direncinin asilmas: ile yerinden
coziilerek harekete gelen Kkiiciik kar Kkitleleri asagl dogru yuvarlan-
maga baslar ve yuvarlandik¢a yolu iizerindeki kar1 topliyarak ve sa-
rarak hem biiyiir ve hem de sikigir. fvmenin de biiylimesiyle biiyiik
bir hizla ve gtiriiltiiyle asagilara gelirler.

Daghik arazide en cok karsilasilan ¢iy tipi taban ciglari olup,

1) Daglik arazide yamaclarin ¢iplak yani herhangi bir bitki ortiisiinden ta-
mamiyle yoksun bulunmasi, ¢iglarin olusmas! bakimindan biiyiik bir énem tasi-
maktadir. Zira ciplak yamaglar iizerinde ¢iglarin olugmasina karsi herhangi bir
engel mevcut degildir,
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bu ¢iglar biiylik bir dinanizme, yikici ve erosif bir kuvvete sahiptir.
Taban ciglari, karin ¢ok yagdigl Kislarda ve ézellikle Ilkbahar’da ha-
vanin birdenbire 1si1nmasi1 sonucunda meydana gelmektedir?.

Toz c18lar, cok soguk havalarda yagan karin adeta kuru, toz ha-
linde ve ucucu olmas: yliziinden, dik yamacglar iizerinde belli bir ka-
Iinlig1 asmasiyla birlikte kitle halinde harckete gelerek biiyiik bir toz
bulutu bi¢iminde ve korkung bir siiratle asagl dogru gelmektedir. Or-
negin Isvicre Alplerinde toz ¢iflarda 125 m/saniye’ye kadar siirat
olclilmiistiir. Toz ¢ifin Oniine rastlayan ve ¢i1g tarafindan sikistirilan
hava Kitlesinin basinei kilometrelerce uzaktan hissedilebilmekiedir.
Bu basmem yikic: etkisi, ¢ok kez ¢iginkinden daha siddetli olmaktadir.
Toz ¢i1gin meydana getirdigi riizgarla, cigin deginmedigi koskoca ve
kalin agaclar bile kokleriyle birlikte sokiilerek devrilmektedir. Firti-
nali ve tipili havalar, toz ¢iglarin olugsmasin: kolaylagtirmaktadir.

III. TURKIYEDE (IG GELEN YERLERIN BELIRLENMESI

Yukarda sozii gecen «Umumi Hayata Miessir Afetler Dolayisiyle
Alinacak Tedbirler ve Yapilacak Yardimlara Dair 7269 Sayili Kanun’-
un 2. maddesi, genel yasam lzerine etkili biitiin afetlerin ve bu arada
ciglarin olugtugu yerlerin ilgili devlet kuruluslarinca belirlenecegini
ifade etmektedir. Kanunun 5. maddesi ise séz konusu olaylara kasr1 va-
tandag hayatinin ve milli servetin korunmasi amaciyla alinmas: gerekli
tedbirlerin aragtirilmasini istemektedir.

Iste bu arastirmalara bir baglangic olmak iizere I.U. Orman Fa-
kiiltesi Orman Igletme Ingaati Kiirsiisiince 1960 yilinda yapilan bir
On arastirma ile, Tiirkiye’de ilk kez c¢iglarin gelmekte oldugu yerlerin
belirlenmesine galigilmigtir.

1) Daglarda yagan karin kalinlifi yilina ve yerine gore, degismektedir. Co-
gu yerlerde yagan karmn kalinligt 1.0 m yi nadiren asmaktadir. Bununla birlikte,
siddetli kislar esnasinda cok yiiksek yerlerde yagan karin kalinlifl bazen birka¢
metreyi de bulmaktadir. Avrupa’da Alp daglarinda yapilan dlgmeler, dbiir ko-
sullarin ayni kalmasi halinde, bir yerde yagan karin kalinligil, denizden ytik-
sekligin her 100 m artisina karsiik 5-15 cm artmaktadir. Meteoroloji Genel Mii-

* diirliigiiniin Ocak ve Subat 1974 biiltenlerinde kar kalinliklar1 soyle verilmektedir:

Bingsl (denizden yiikseklik: 1177 m) kar kalinligi: 101 cm

Hakkar1 (denizden yiikseklik: 1720 m) » » : 90 cm
Mardin  (denizden yiikseklik: 1080 m) » > 55 cm
Mus (denizden yiikseklik: 1258 m) » > : 50 cm
Gemerek (denizden ylikseklik: 1173 m) » » 48 cm
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C1g gelen yerlerin (¢1g yollarmin) belirlenmesinde anket usuliin-
den faydalanilmistir. Anketler bir yandan memleketin her tarafina
uzanmig olan Devlet Karayollar1 ve Devlet Demiryollar1” lizerine gel-
mekte olan ¢iglarin yerlerini saptamak maksadiyle bir taraftan Devlet
Karayollar1 ve Devlet Demiryollart Genel Miidiirliikleri araciligiyle
bunlara bajli kuruluglara; 6biir yandan ormanlik bélgelerde? gel-
mekte olan ¢iglarin yerlerini ve saylarim belirlemek amaciyla da 20
Orman Basmudiirliigiiniin aracihigiyle 900 orman bolgesine goénderil-
mistir.

Bu anketlere alman cevaplardan Deuvlet Karayollar: boyunca 36 -

yerde ¢1j gelmekte oldugu ve buralarda bu yollar1 ve bunlar iizerindeki
ulagimi korumak maksadiyle ¢ij tunelleri, ¢g duvarlar: yapilmig oldu-
gu;

Devlet Demiryollar: boyunca 38 yerde ¢uJ gelmekte oldudu ve bun-
lara karsi demiryollarm1 ve bu yollar lizerindeki ulasimi korumak
amactyla da eski ray ve traverslerle yapllan ¢if tuzaklary, ¢uj tunelleri
ve duvarlar gibi yapilarin mevecut oldugu anlagilmigtir.

Anketlere 900 orman bélgesinden alinan cevaplarda, Ormanlik bol-
gelerde 48 yerde cij gelmekte oldugu ve bunlardan 34 iiniin ormanlari,
3 Untin koyleri, 6 sinmn yaylalar: ve 2 sinin de cesitli yollar1 tehdit et-
tigi ve korunma tedbirleri olarak, bu ciglara karsi bazi yerlerin {ist
tarafindaki ormanlarin korundugu bildirilmistir.

IV. CIGLARA KARSI ALINACAK KORUNMA TEDBIRLERININ ETUDU VE
KORUNMA YAPILARI

Bir yerde her yil, ya da baz yillar gelmekte olan ciglara karsi
korunmanin bicimini saptayabilmek icin, varolan kogullar iginde her
€1 yolunun, en yukari kKisimlara kadar, bastan basa ve miimkiin oldu-
gu takdirde, karin en fazla yagmug bulundugu bir zamanda etiid edilme-
si gerekmektedir. Ancak bu sayede ciglarin olusmasina en elverigli ve

bGylece en tehlikeli olan yerleri belirlemek ve saptamak imkani elde edi-
lebilir.

Bu etiidlerle, alinacak tedbirler bakimindan, saptanmasi ve orta-
ya cikarilmasi gereken hususlar sunlar olabilir :

1) Devlet Karayollarinin uzuniugu 60.000 km nin tizerindedir.
Devlet Demiryollarinin uzunlugu 8.000 km dolayindadir.
2) Orman alani 19135719 ha.
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— Korunacak varliklarin (objelerin) biiytikliikleri ya da genislik-
leri, degerleri ve Gnemleri;

— Gelmekte olan ¢iglarin taban ¢i§r mi, yoksa toz ¢1gi m, oldugu;

— Ciglarin olustugu alanlarda yagan karnn en fazla kalnhg: ve
gelen ¢iglarin maksimum hacimlar: ve ¢iglarin olusma neden-
leri;

— Ciglann olugtugu yamag alanlarin egimi, yénii ve denizden olan
yuksekligi, ¢18m geldigi yolun ve ¢13m durup kaldig: yerin du-
rumu;

— Bitki drtiisliniin durumu, ozellikle dogal ve sonradan meydana
gelen orman sinirinm yeri ve yiiksekligi ve son olarak da bu-
ralarda alinacak tedbirleri ilgilendirdigi oranda, miilkiyet ilig-
kileri ve koylii yararlanma (intifa) haklari, v.s.

— Korunma yapilan icin, s6z konusu olan alanlarda ve gevrede
kolayca tedarik edilebilecek yapi malezemesi; '

— Son olarak, séz konusu olan tedbirlerin alinmasi ve yapilarmn
yapilabilmesi icin gereken zaman.

Butin bu hususlarin incelenmesinden sonra, sadece tehlikede bu-
lunan objelerin dogrudan dogruya korunmasini saglayabilecek olan
tedbirlerle yetinilip yetinilemiyecegi, ya da c18larin olustugu alanlarj
da bazi yapilarin ingasinin zorunlu ve ayni zamanda bu yapilann ikti-
sadi olup olmadif1 cihetleri incelenir. Yoksa ¢1g tehlikesinin mevecut ol-
dugu zamanlarda gecici tedbirlerden birisiyle,0rnegin top atiglar1 yap-
mak, ya da dinamit patlatmak suretiyle ciglar1 harekete getirmenin

‘miimkiin olup olmadig1 aragtirilir.

Bazi yerlerdeki kosullarin elverisli bulunmamasi nedeni ile ¢ila-
mn olustugu anlarda bunlara kars: gerekli yapilarin insast miim-
kiin olmayabilir. Bu takdirde, tehlikede bulunan varliklari, tehlikeli
saha digina cikarmanin miimkiin olup olmadigr hususu aragtirlmali-
dir. Ya da kara ve demiryollarinda tehlikeli mesafeler boyunca korun-
ma galerileri ya da korunma tiinelleri inga etmenin, daha yukarilar-
da yapilacak yapilara gore, daha emniyetli ve daha iktisadi olup olma-
dif1 aragtiriimalidir.

Genellikle ¢ilarin  olustugu ve geldigi alanlarda yapilmas1 s6z-
konusu olan yapilar yiiksek harcamalari gerektirdigi gibi, bu hart;_ama-
larmn miktarin1 énceden tahmin etmek de kolay degildir. Zira yiiksek
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yerlerdeki kogullar bu tesislerin yapimmni fazlasiyle zorlagtirmakta ve
Onceden diigiiniilemiyen ihtimaller, Ozellikle ¢ok kez sonradan orta-
ya cikan ve yapilmasl zorunlu olan tamamlamalar sebebiyle, bu yapi-
lar cok pahaliya malolmaktadir. Yiiksek yerlerdeki yapilarin insaasi-
nin bitmesinden sonra bunlarin bakiminin da siirekli ve itinali olarak
yapilmasi gerektiginden, bakim isleri dolayisiyle de kabarik masraflar
ortaya cilkarmaktadir.

Bu aciklamalardan kolaylikla anlasilabilecegi gibi, ¢iglarmn olugtu-
gu ve geldigi alanlarda ¢ok pahaliya malolan ¢ig yapilari ancak dnemli
meskGn yerlerin, biiylik endustri tesislerinin, sose ve demiryolu gibi
énemli ulasim yollarinin ve bunlar iizerindeki trafigin korunmas: igin
goze alinabilmektedir.

Bu konuda daha énemli ve yapici olan tedbirler daglarda ylksek-
lerdeki c¢1g alanlarinda, bunlarin olugmasinmi engellemek ve yeniden
¢1g alanlarinin meydana gelmesini 6nlemektir. Bu amagla bu alanlarda
ormancilik bakimindan alinacek tedbirler lizerinde ciddiyetle durmak
gerekmektedir. Bunun igin, yapilacak oOzel aragtirmalarla daglarda
dogdal orman stmrimin yerini saptayarak, varolan zorluklara ragmen,
buralarda cesitli sebeplerle, Ozellikle agiri otlatma ile asagiya itilmig
olan bu sinir1 planh ve siirekli ¢aligmalarla 6nceki yerine ¢ikarmayi he-
def almaktir. Bu amacla bu sinirin altinda mevcut ve yeniden yetistirile-
cek geng ormanlar, yanginlara, otlatmaya ve yukaridan yuvarlanen
itaglara kars: citlerle, tel orgiilerle korumak, ya da, daha iyisi tag malze-
mesinin tedarikinin kolay ve ucuz oldugu yerlerde bu ormanlar1 kuru
tag duvarlarla cevirmek ve ozel bekeilerle bekletmek ve ayni zamanda
tamamlayici ve biitiinleyici agaclandirmalarla ormani dogal orman si-
nirina kadar cikarmak gerekmektedir. Fakat bununla birlikte, bunun
icin daha o6nce yukaridaki ¢ig olusum alanlarinda gerekli koruma yapi-
lar1 viicuda getirerek, asagiarda yapilan agaclandirmalar gelisip sik
ve kuvvetli ormanlar durumuna gelinceye kadar bu alanlari ¢1glara kar-
s1 korumak zorunlulugu vardir. Bu ormanlar istenilen duruma uzunca
yillardan sonra, hatta ¢ok yiiksek yerlerde ancak 20-30 yil sonra gele-
bilirler. Clinkii buralarda yamaclar dik, toprak cok fakir oldugu gibi
tag ve kaya yuvarlanmalar: ve kar itmesi gibi sebepler de gen¢ agac-
lara biliylik zararlar vermektedir.

Tiirkiye kosullar: icinde daglarda yukari havzalarda c¢iglarin olug-
masini engellemek maksadiyla ormancilik calismalarinin ¢ergevesi icin-
de projelendirilerek uygulanacak yapilar olarak yerine gore kurutas
duvarlar ya da kuru orme citler s6z konusu olabilir:

-
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Kuru tag duvarlar:

Orman smirmnin lstiinde ve cesitli nedenlerden agaclandirilmas:
mimkiin olmayan obiir yerlerde ve ayn1 zamanda duvar insasina el-
verigli tag malzemenin kolayca ve ucuzca tedarik edilmesinin miimkiin
oldugu yerlerde ¢igdan korunma duvarlar insa edilebilir. Kuru duvar-
lar halinde inga edilen bu yapillar yamac tlizerinde yukaridan gelen
yagmur ve kar sularim kolaylikla agagl sizdirmaktadir. Bu duvarlarmn
dayanikli olmasi icin, duvar baslar: ve duvar istii hargl: tag duvar ola-
rak tamamlanmaktadir. Cigdan korunma duvarlart saglam bir temel
ve miimkiin oldugu takdirde kaya lizerine oturtulmalidir. Bu maksatla
bu duvarlar 0,50-1,0 m derinliginde bir temel lizerine insa edilir. Temel
zemini yamaca dogru % 20 egimli olmaldir. Temelde yamacm egimi .
yoniunde yer yer ac¢ilacak kanallarla temele gelen sularin asagl akmasi
saglanmalidir. Bu duvarlarin yiiksekligi, bakimlarinin kolay ve bakim
masraflarinin yiksek olmamasi icin, genellikle 2-3 m arasindadir.

Cigdan korunma duvarlarmin yamag¢ {izerindeki diizeni en iyi
olarak c1gin geldigi yone dik durumda satranc tahlast diizenine gore
yapilan duvarlardir (Resim 1)V. Duvarlarin uzunlugu 5-10 m arasinda
degisir. Bu duvarlar yamag lizerinde egimin kirildijt ve yatik bir egi-
min daha dik bir egime doéniistiigii cizgiler iizerinde insa edilir. Zira
ancak bu sayede kar Kkitlelerinin hareketi daha emniyetli olarak durdu-
rulabilir. ‘ S

Egimin ayni seyir ettigi yamaglar lizerinde ¢igdan korunma duvar-
lan terasl: duvarlar halinde tamamlanir. Bu takdirde bir siradaki du-
varlarin arkasi, daha yukardaki duvarlarin temel ¢ukurlarindan kazla-
cak toprakla doldurulur ve bu dolduru tokmaklanir. Her duvarin yik-
sekligi ve duvar siralar arasindaki yiikseklik farki kar kitlelerinin hare-
kete gelmesine meydan vermeyecek kadar olmalidir. Duvar siralari ara-
sindaki yiikseklik fark: ise yamacin edimiyle, yamaca yagon en fazla
karin kalinliint ile, kar tabakas: ve zemin arasindaki sirtiinme direnci
ile ilgilidir. \

Cigdan korunma duvarlarimin ¢iglarin olusmasini engelleme etki-
Si‘, duvarin 6n kenar ile (enkesitte) yamac arasindaki geniglikler bii-
yuylp kigciilmektedir. Bu genislige gore duvarin arkasinda meydana °
geldigi diisiiniilen toprak zemin, duvara etki yapan kar kitlesinin ta-
bani (B) olarak kabul edilebilir. Bu taban duvarin yiiksekligine ve do-
layisiyle duvarin arkasindaki toprak kitlesinin genisligine bagh olarak

1) Resimler Ingilizce metin icindedir.
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bliyuyiip kiiclilmektedir. Duvarin arkasindaki toprak ve kar kitlesinin,
yamacin egimi yoniinde duvara yaptig1 etki yamacin egimi (% p)? ile
ilgilidir. Uygulamalarda birbiri {istiindeki iki duvar sirasinin yliksek-
lik farki (H), arazide yamacin egimi bir egim olcerle 6lciilmek ve (B)
igin bir deger kabul edilmek suretiyle hesap edilir (Resim 2). Bu
resimde goriuldigi gibi:

H p p

= —— olup buradan:. H = —— . B elde edilir.
B 100 100

Bu agiklamalardan, ¢igdan korunma duvarlarinin istinad duvarla-
71 olarak yapilmasi geregi anlasiimaktadir. Uygulamalar icin bu 4u-
varlarin kesit dimenziyonlari asagidaki tablodan alinabilir:

Tablo »
Duvar yiiksekligi! Duvar iist genisligi
h (m) K (m)
1,0 0,70
2,0 0,80
3,0 0,90
4,0 1,00
5,0 1,10
6,0 1,20

Duvar arka yiizii genel olarak diisey, on yiizii 1:1/3-1:1/4 e3ik
yapilir.

Kuru orme citler:

Dik yamaglar, gevsek az derin topraklar iizerinde, ¢it malzemesi-
nin kolayca tedarik edilebildigi yerlerde ciglarin olugsmasmna Kkars:
Orme citler yapilmaktadir.

Orme citler 10-15 cm capinda 1,20-1,30 m boyundaki aga¢ kazikla-
Il 60 cm arabkla siralar halinde cakmak ve kaziklarin arasmi ince
dallarla 6rmek suretiyle yapilir. Citlerin zeminden yiksekligi yaklasik
olarak 80 cm dir. Cit siralarinin uzunlugu 4-10 m dir. Cit siralarmin
arasi 6-15 m dir. Cit siralariin yamag tizerindeki diizeni satranc toh-
tast diizenidir. Sira baglarmndaki iki kazik galvanize tellerle yanlarda-
ki kuguk kaziklara baglanir (Resim 3).

1) Ciglar % 40-130 egimli yamaglar iizerinde olusmaktadir.
2) Faber - Dolt : Waldstrassenbau, 1932.
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Kaziklar yerine goére cam, sedir, géknar ya da ladin agacmda.n
yapilabilir.

Burada son olarak sunu da belirtmek gerekir ki, ormanin ¢iglarm
olugsmasmni engelleme bakimindan etkisi, bunun durumu ile siki bh-
bicimde ilgilidir. Bu engellemeyi en iyi olarak ¢ok yaslanmaemas, normal
ciklikta ve kuvvetli bir alt tabakaya sahip olan ve segme suretyile 1§-
letilen ormanlar saglamaktadir. Gerek yaglandifl igin seyreklegmis
ve alt tabakadan yoksun bulunan mesgereler ve gerekse gen¢ oldukla-
rmdan ince ve elastiki olan ince agaglardan olusan mescereler kau
tutma durumunda degildir.

Tiirkiye’de yiiksek yerlerdeki ¢1g alanlarinda yapilacak agaclan-
dirmalarda sarigam, karacam, daha asagilarda, yerine gire bunlara. se-
dir, goknar ve lddin karigtiriimalidir. Agaclandirma muntazam su‘alar
halinde olmaktan ziyade, fidanlar1 daha iyi tutunacak ve Korunabile-
cekleri yerlere, drnegin biiylikge taslarin ya da kesilmis agac kutiikle-
rinin 6ntine dikmelidir. Yetigtirilmekte olan ormanin, gelmekte olan
ciglardan savusgturulabilmesi i¢in, ormanin icinde yer yer yamacm epi-
mi yoniinde §er1t biciminde acikliklar birakilmaldir.

OZET

Biitin daglik memleketlerde oldugu gibi, Tiirkiye’de de daglarda,
kann fazla yagdig1 kiglarda c¢iglar olusarak agagilara gelmekte, insan-
lar1 6ldiirmekte, koylerde tekil binalari, hatta biitiin kdyleri ta.hr_ip et-
mekte, kara ve demir yollarin1 ve bunlar iizerindeki trafigi tehlikeye
sokmaktadir.

Tirkiye’de 1959 yilinda «Umumi Hayata Milessir Afetler Dola.yl-
siyle Alinacak Tedbirler ve Yapilacak Yardimlara Dair Kanun» adiyia
bir kanun cikarilmis olup, bu kanunda genel yasam tizerine etkili afet-
ler olarak depremler, yanginlar, seller, toprak kaymalarz ve tag yuvar-
lanmalar: gibi olaylar yer amaktadir.

Kanunda bu olaylar karsisinda alinacak tedbirler ve yapllacak yar-
dimlar esas itibariyle iki noktada toplanmaktadir:

— Afetlerden zarar gérenlerin tedavisi, gegici olarak iskén. edﬂme-
si ve beslenmesi; : ;

— Bu Afetlerden zarar gorenlerin meskenlerinin onarimi ya- 6a
bunlarin yeniden iskan edilmesi.

Or. Fak. Derglel Seri: A= §
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Fakat sliphesiz, ciglardan ileri gelen zararlar sadece yukarida ifa-
de edilenlerden ibaret degildir, Ciglar sahip olduklar: biyik dinamizm
ve erosif glicten dolayi, yollar1 lizerindeki geng, ya da yasli megcereleri
ve lzerinde yuvarlandigl yamagclarin topragin soékerek agagiya ve de-
relere tagirlar (¢1g erozyonu). Béylece su erozyonunun siddet kazan-
masina da sebep olurlar.

Daglarda ciglarin olusmasi ve asagilara gelmesi roliyef, iklim ve
bitki ortiisii gibi dogal kosullarla siki sikiya ilgilidir. Daglarda yiiksek
yerlerdeki dik ya tamamiyle ¢iplak, ya da yetersiz bir bitki ortiisi ile
kapli olan yamaglar ¢iglarin olugsmasini kolaylastirmaktadir.

Tiirkiye’de c¢iglarin geldigi yerleri (¢ig yollarmi) belirlemek -ama-
ciyla 1960 yilinda bir etiit yapilmistir®. Bu etiitde anket wusulii'nden
yararlanilmistir. Bu etiidiin sonucunda Tiirkiye’de:

— Devlet karayollari boyunca (60 000 km nin iizerinde) 36 yerde;
— Devlet demiryollar: boyunca (8 000 km) 38 yerde;

— Devlet ormanlar1 (tiim orman alaninin yaklagik olarak % 97 i)
48 yerde ciglarin gelmekte oldugu anlasiimistir.

Daglarda c¢iglara karsl alinacak tedbirlerden en onemlisi ve vapi-
¢1 olani yuiksek, ciplak ve kritik yamag alanlan iizerinde ¢iglarin olus-
masinl ve sonradan c¢iglarin olugmasina elverigli alanlarin meydana
gelmesini onlemektir.

Bu amagla daglik arazide ormancilik caligmalarinin cercevesi icin-
de alinacak tedbirler arasinda, cesitli nedenlerle, Ozellikle silirekli ve
asirt otlatma ve Obiir bicimdeki insan miidahaleleri ile bugiin epeyi
asagilara itilmis olan dogal orman sinirinin yerini (ytiksekligini) yapi-
lacak etiitlerle tesbit etmek ve varolan zorluklara ragmen alinacak ve
slirdiiriilecek tedbirlerle ormani dogal sinirina kadar cikarmak.

Bu nedenle:

— Bu smirn altinda varolan ormanlar ya da agaclandirma sure-
tiyle elde edilen mescereler otlatmaya ve tag yuvarlanmasma karsi
orme citlerle korunmalidir. Fakat daha iyisi bu ormanlar:1 hem otlat-
maya ve yuvarlanan taslara ve hem de ayni zamanda ve daha énemli
olarak orman yanginlarina karg: korumak i¢in bunlar1 kuru tag duvar-
larla cevirmelidir.

1) Bu etiit Istanbul Universitesi Orman Fakiiltesi Orman Isletme Ingaati
Kiirsiisiince yapilmstir.
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— Bunun disinda yukar1 havzalardaki yamaclar lizerinde, yine or-
mancilik calismalarinin cercevesi icinde sira duvarlar: (istinat duvar-
lar1) inga etmek suretiyle buralarda ¢iglarin olugmasini 6nleyerek
agapidaki geng mescereleri, bunlarin dayaniksiz oldugu yillarda (20-30
yil) korumak gerekmekiedir. :
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INTRODUCTION

As in all mountainous countries, in Turkey in the mountainous
areas every year during the winters, particularly when snow fall is -

1) Prepared for Eleventh Session of the Working Party on the Management of 1

Mountain Watersheds held in Ankara, Turkey, 3-13 June 1974.
2) Some of the avalanches in the mountains of eastern Turkey, in Winter 1974,
as reported in the Turkish press :

— An avalanche in the region of Karako¢an (Province: Elazig) destroyed ]
two houses and killed 10 people (the newspaper Hiirriyet, 23 January,

1974) ;

— An avalanche covered half of the village Yiinllice of Town Kan'gal;

(Province: Sivas). Because communication between the town and the
village was interrupted no news was available (the newspaper Hiirriyet,
24 January, 1974); :

— An avalanche in the region of Ovacik (Province: Tunceli) destroyed 18 |
— houses and killed 19 people: thereby 5 people were lost, and 17 people §

badly injured (the newspaper Hiirriyet, 25 January, 1474);

— Numerous avalanches in different regions of the provinces Malatya, Ela- ’
Z1g, Bitlis, Mus and Van killed 7 people (the newspaper Hiirriyet, 24 ‘

January, 1974) ;

— An avalanche in the region of town Maden (Province: Elazig) killed 12

people and (badly) injured 7 people.

In addition an avalanche in the region of town Yiiksekova (Province: }

Hakkari) killed 2 people (the newspaper Hiirriyet, 27 January, 1974).
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'» plentiful, numerous avalanches start and come down the slopes, kil-

ling people, destroying buildings and even whole villages, highways
and railroads and blocking trafic on them for a long period.

As quoted from news reports above, the avalanches which came
down Kkilled at least 50 people and destroyed many houses in the villages
in Turkey.

A law was passed in 1959, to cover «The measures to be taken
and the aid to be extended at natural disasters affecting public life»
(Law, No 7269, dated 5 March 1959). Natural disasters covered by the
law are carthquakes, fires, floods, landslips, avalanches and rolling
stones. -

The measures to be taken and the aid to be proffered are stated
in this law under fwo heads:

i

— Medical treatment, provisional housing and feeding of the
pepople faced with natural disasters which affect public life;

— Repair of damaged houses of people involded in natural disas-
ters or resettlement of people whose houses have been destroyed.

But of course, the damages caused by avalanches do not consist
only of those expressed above. The avalanches destroy, because of
their tremendous dynamizm and erosive force, also young or old fo-
rests, and at the same time they destroy the soil and the ground of
the slopes and carry it away (avalanche erosion). In this way, water
erosion gains increased severity.

Briefly it can be said that the avalanches start and come down
the mountain slopes cause great and many-sided damage. Therefe-
re, it is necessary to study the measures against avalanches. For this
burpose one should first know the natural conditions which are
responsible for them and the ways (courses) they follow on the slo-
Pes of mountainous areas. -

I. THE NATURAL CONDITIONS RESPONSIBLE FOR STARTING OF
AVALANCHES

Relief:

Anatolia, covered almost entirely by mountain ranges, forms
9 % of Turkish territory. These mountains generally tend to be-

. Come higher from west to east and show (See Map I), in the eastern

Black Sea region altitudes amounting to 3937 m (1. Mount. Kagkar),
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in the east 5615 m (2. Mount. Agri), in the southern region 2771 m
(3. Mount. Malatya) and in the south 3734 m (4. Mount. Aladag).

Climate:

On the other hand the Anatolian climate becomes increasingly
continental from West to east. That is, the winters are severe and
protracted, some years in particular have long lasting snow fall.

Vegetation Cover:

For centuries various forms of man-interference in forests on the

mountains have destroyed or heavily damaged the forests in Turkey.
Especially the mountain villagers set the forests on fire to obtain
agricultural and pasture areas and at the same time, because of
overgrazing, the forests have become increasingly small and sparse.
Therefore, the forests estimated as 19 135719 ha today, are composed
of approximately 70 % destroyed or degraded forests'. On the other
hand, the mountains in the east and scuth-east of Anatolia are almost
wholly bare or have a very poor vegetation cover (Map II). But, as is
known, in a mountainous country with the question of starting and
coming down avalanches, it is very important, whether the slopes are
covered by vegetation or whether they are without.

II. STARTING AND COMING DOWN OF AVALANCHES ON THE
MOUNTAIN SLOPES

Basically two forms of avalanche can be distinguished: Slab ava-
lanches (compact) and loose avalanches.

Slab avalanches:

If the snow falls in relatively moderate weather, it is wet and

heavy. At first it lies quite firmly on the slope. But when the snow
fall is lasting, its height”? and weight will increase whereas the fric- |

tion force between the sloping ground and snow layer will decrease.

1) The Turkish Forestry, 50th Anniversary of the Turkish Republic, 1973.
2) The height of falling snow on the mountain varies accerding to the
year and the location. In most places the snow-height seldom exceeds 1,0 m.

However, in some winters in the high regions of the mountains the snow height
amounts to several metres. Measurements made in European Alps have shown ]
that the height of snow in any place increases by 5-10 em per 100 m altitude

if other conditions remain unchanged.
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Therefore, those small masses of snow, on the steep and bare slopes,
loosening from the ground, begin to roll down with the increasing
acceleration. It will be ever larger and more compact through snow
rolling and increasing in density on its way.

Slab avalanches start and come down during the winters with
high snow fall and especially in spring when the temperature rises
rapidly.

Loose snow avalanches:

If the snow falls in very cold weather, it is dry and powdery.
At first the snow layer on the slope is stable, but if it exceeds a
definitive height, the snow moves in the form of a powdery cloud and
comes down at a terrible velocity. That is known as a loose snow ava-
lanche. The velocity of the loose snow avalanches measured in the
Swiss Alps amounts to 125 m/sec. The pressure of the air mass ahead
of loose snow avalanches is noticeable at a distance of some kilome-
ters. Some times the destructive force of this air pressure is stronger
than the action of the avalanche itself. Even tall strong trees are
overturned by this air blast.

Stormy or windy weather facilitates the start of loose snow ava-
lanches on the mountain slopes.

-

III. «TO FIND OUT» OF WAYS (COURSES) OF AVALANCHES IN THE
MOUNTAINOUS AREAS IN TURKEY

The second paragraph of the Turkish law discussed above states
that all disasterous areas and thereby the starting sites of avalanch-
es should be investigated by the responsible state organisation. The
fifth paragraph of this law demands the study of measures to be ta-
ken to protect people and national properties.

Therefore, studies have been initiated in 1960, to find out ways
the (courses) on which the avalanches come down?.

For this purpose, the method of questionaires has been used.
The Questionaires have been sent to the State Highways and the State

1) These Studies have been initiated by the Department of Forest
Engineering at the Forestry Faculty, University of Istanbul, in 1960.
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Railways Serviges1 on the one hand, and to the State Forestry Servi-
ces on the other (900 local Forestry Services in the forest areas).

According to the answers received from the State Highways, ava- |
lanches have fallen in 36 places. To protect the highways and the |

traffic on them several tunnels and walls have been constructed.

Along the State Railways avalanches have come down in 38 pla-
ces. To protect the railways and the traffic on them, walls made of used
rails and traverses have been constructed.

According to the answers received from Forestry Services avalanch-
es have come in 48 places in the forests. Because of these avalanches,
34 forests, 3 villages, 6 pastures and 2 roads are threatened seriously.
Protective measures against avalanches which have been taken inclu-
de the forests above of some villages stand in danger have been dec-
lared as protective forests.

— Turkish Meteorogical bulletin of January and February 1974
stated heights of snow as follows:

Provinces Altitudes Heights of snow
m cm

Bursa (Uludag-peak) 1878 204

Bingdl 1177 101

Hakkari 1720 90

Mardin 1080 55

Mus 1258 50

Sivas (Gemerek) 1173 40

IV. STUDY OF PERMANENT PROTECTION MEASURES

The forms of permanent protection measures necessary where the
avalanches come down every year or in some years in existing cir-
cumstances the whole length of the ways (courses) followed by ava-
lanches must be studied. These studies must be made if possible du-

1) — The length of State Highways amounts to over 60000 km
— The length of State Railways amounts to 8000 km

— The area of Turkish State Forests (about 97 % of total forest area)
amounts to 18,273,195 ha.
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ring the highest snow fall. Only in this way it is possible to find
out the most citic sites for the start of avalanches. Through these
studies can be discovered: : S

— The size, width, value and thereby the importance of the pro-
perties to be protected; -

— Which forms of avalanche starts and come down, slab avat
ches or loose snow avalanches; ;

— The maximum thickness of the snow in the starting areas and
the maximum volume of snow and the causes of the start. C o

— The gradient, the exposure and the altitude of start areas on
slopes; : : : : .

— The ways (courses) followed by the avalanches and the site
where the avalanches stop;

— The position of the vegetative cover, particularly the altitude of
the natural existing forest boundary and lastly, the meassures rela-
ting to the properties and the right of use of villagers; :

— The possibility of obtaining of construction materials in the sur-
rounding districts;

— Lastly, the necessary time required for the measures to be taken
and construction to be made. -

After all these matters have been studied, one should then con-
sider whether it would be sufficient to protect only those objects
which stand directly in danger in low altitude. At the same time it
should be considered whether the said manner of protection is econo-
mically feasible. Otherwise use of one of the temporary methods can be
considered for instance explosive methods to force the avalanche to
start and come down artificially.

In some areas where the existing conditions seem to be inapprop-
riate, then it is impossible to build the necessary constructions. In
such a case it is necessary to consider whether the threatened ob-
jects can be brought out of dangerous area or alternatively to build
some protective construction, for instance tunnels, galleries etc. along
the State Highways or Railways and consequently whether these
constructions would be safe and at the same time economic.

Generally the costs of these constructions are high and it is neit-
her simple nor easy to estimate the costs or to build t'he constn}ctipns
in avalanche starting sites. Because of the conditions existing. :in
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high altitudes, construction works limited by certain difficulties es-
pecially because after completion, subsequent maintenance work is
very expensive also.

Therefore, it is easy to understand from explanations above that
these structures of high cost and expensive maintenance can only be
undertaken for protection of significiant objects, for example, indust-
rial buildings, highways, railways and the traffic on them etc.

With regard to this, the most important and constructive measu-
res are to prevent the start of avalanches in high altitude and sen-
sitive areas and subsequently of new occurence of starting sites on
the mountains. For this purpose, those measures which are to be
taken within the framework of forestry activities seem to be most
important.

Consequently, having made special studies to determine where
the natural forest boundary limits, the aim should be to restore this
limit from its present reduced state brought about by overgrazing and
other human activities, to its original position.

— The present forests and all reafforestation areas below this
boundary should be protected with dry wicker work, against grazing
and rolling stones but it is much better to protect these areas aga-
inst grazing and rolling stones and at the same time against forest
fire by surrounding them with dry stone walls.

— Besides, within forestry activities dry stone walls (buttress-
es) were to build in the upper watersheds to prevent the start of ava-
lanches and on that way to protect all young forests and reafforesta-
tion areas below the forest boundary during the first decades (20-30
years).

And now something about the construction of dry stone walls
(Fig. 1 and 2):

To construct the dry stone walls, there must be sufficient app-
ropriate stone material available in neignbourhood, since these walls
consist of dry stone, they easily allow the rain and snow water com-
ing down to drain off. To be sufficiently resistant, both ends and the
top the walls should be completed with cement. These walls must be
supported on sound, or, if possible, on stony ground. Therefore, they
should built on a foundation of 0,50-1,0 m deep. The ground surface
of the foundation should face the slope at a gradient 20 %. The rain-
water running to the foundation of the walls should be drained th-
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Fig. 1.

Fig. 2.

rough excavated small channels. The height of these walls shoulfl
generally be between 2-3 m to maintain them easily and inexpensl-
vely.

The arrangement of the walls on the slope should be in a chess-
board pattern. The length of the walls is 5-10 m. These walls should
be builty along a broken line on the slope where a gentle gradient
passes into a steeper one, since that is the line where the moving
snow masses will stop safely.
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The walls on the silopes with the same gradient will be cons-
tructed in form of terraced walls, and in this case behind the walls
of a series will be filled in ‘with the excavated earth materials from
the ditches of foundations of higher standing series of walls. The
filling materials will be stamped down and sowed with grass. The he-
ight of the walls and the height difference between the walls must
be so regulated that it prevents the movement of snow masses.

The difference in height between two series of walls depends on
the gradient of slopes, the maximum thickness of the snow and the
friction resistance between sloping ground and snow layer. The pre-
ventive efficiency of the walls increases or decreases with the width
between the front edge of the walls and slope-line (in crossection).
This space can be accepted as the base (B) of active masses of snow.
This base increases or decreases with the height and respectively
with the space behind the walls. The action of the earth and snow
masses behind the walls in the direction of the slope depends on the
gradient of the slopes (p %).

In practice, the height difference of two series of walls (H) after
the gradient of the slope is measured and accepting a appropriate
value for the space (B), can be calculated as :

H P p

—_— and from this. H= ——B
B 100 100

The explanation above shows that avalanche preventive walls
should be built as buttresses. The dimensions of the cross-sections of
buttresses are shown on the table below:

Table ¥
The height of the wall The width of the top
of the wall
h (m) K (m)
1,0l 0,70
2,0 0,80
3,0 0,90
4,0 ) 1,00
5,0 1,10
6,0 1,20

1) Faber-Dolt: Waldstrassenbau, 1932.
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f The back surface of the walls is generally vertical and the front
| 1:1/3-1:1/4 graded. .

Dry wicker work (Fig. 3):

On the steep slopes with loose, shallow soils and where wooden

' construction materials are obtainable easily and inexpensively, dry
L wicker work will be built to prevent the start of avalanches.

The dry wicker work consists of wooden stakes of 10-15 cm dia-
meter and 1,20.- 1,30 ecm in length. These stakes are driven in at in-
tervals of 60 cm. The space between the stakes will be woven with
‘thin (8 = 3 - 4 cm) tree branches. The length of the series of dry
wicker works is 6 - 15 m. The arrangement of the series of dry wic-
ker work is also in chess-board pattern. The two end stakes of each
-series are bound with galvanized wire to the side stakes (Fig. 3).

The stakes may be pointed out that the action of forest against
-avalanches is important and that the the prevention of the start and
come down of avalanches depends closely on the position of the
forest.

Prevention by means of forests is provided best by a middle aged,
‘normally dense forest with strong under flora managed rationally.
Forests which have grown old or those composed of young and pliable

trees can not hold the snow masses.

The high altitudes on the mountain can be reafforested with the
P. silvestris and P. nigra etc. Reafforestation should not be made
-straight lined and, the young trees should be planted where they will
be afforted some protection, for instance, in front of large stones or
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cut tree stocks. To protect the reafforested area against the coming

avalanches, bare strips should be left at appropriate intervals in the!

forest, in the direction of the slope.

-

SUMMARY

As in all mountainous countries, also in Turkey on the mounta-
ins numerous avalanches start and come down during the winters |
with plentyful snow fall and killing people, destroying buildings and |
even whole villages, highways and railroads and blocking traffic on :

them for long periods.

Therefore, a law was passed in 1959 to cover «The measures to ;
be taken and aids to be extended at natural disastrous occurences
affccting public life». Natural disasters covered by the law are earth |

quakes, fires, floods, landslips, avalanches and rolling stones.

The measures to be taken and the aids to be proffered are stated ’

in this law under two heads:

— Medical treatment, provisional housing and feeding of the

people faced with natural disasters which affect public life,

— Repair of damaged houses of people involved in natural disas- '

ters or resettlement of people whose houses have been destroyed.

But, of course, the damages caused by avalanches do nct consist
only of those expressed above. The avalanches destroy, because of |
their tremendous dynamizm and erosive force, young or old forests '
also and at the same time they destroy the soil and the ground of j
the slopes and carry it away (avalanche erosion). In this way water:

erosion gains increased severity.

The starting and coming down of avalanches depend closely on
the natural conditions: relief, climate and vegetation cover. Steep
and bare slopes or slopes covered by an insufficient vegetation cover
ease the start of avalanches on the mountain in high altitude.

Basically two forms of avalanches can be distinguished: slab/
avalanches and loose avalanches. The weather conditions influencel

the form of avalanches.

To find out the ways (courses) where avalanches come down in
Turkey, studies have been initiated in 1960. For this purpose the met~?
hod of questionaires has been used. As a consequence of these studies |

has been found out:

THE AVALANCHE PROBLEM IN TURKEY Q’b

The avalanches come down in Turkey:

Along the State Highways (of over 60000 km length) on 36 pla-
ces,

Along the State Railroads (of 8000 km length) on 38 places aﬁd

In the State Forest areas (about 97 % of total forest areas) on
48 places.

The most important and constructive measures are to prevent the
start of avalanches in the high altitude and sensitive areas and sub-
sequently of new occurence of starting sites on the mountains. For
this purpose those measures which are to be taken within the frame-
work of forestry activities. Consequently having made special studies
to determine where the natural forest boundary limits should lie, the
aim should be to restore this limit from its present reduced state
brought about by overgrazing and other human activities, to its ori-
ginal position.

Therefore:

— The present forests and all reafforestation areas below this
boundary should be protected with dry wicker works against grazing
and rolling stones. But it is much better to protect these areas aga-
inst grazing, rolling stones and at the same time against forest fire
by surrounding them with dry stone walls.

— Besides, within forestry activites, dry stone walls (buttresses)
were to build in the upper watersheds to prevent the start of ava-
lanches and on that way to protect all young forests and reaffores-
tation areas below the forest boundary during the first decades (20
30 years).
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