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Abstract

Debris flow is one of the most important processes in material displacement, which causes the
formation and increase of sediment loads of rivers. In order to investigate the debris flow in the
northern slopes of Alvand in central Zagros, 44 samples of debris flows are selected randomly and
morphometric parameters such as liner section flow, highs, deeps section, core width, slope were
calculated using observation and measurement statistical real analysis regression by aerial photograph
and topography maps with 1:50000 and 1:25000 scales and ArcGIS9. Effective climatology
parameters on debris including rain, snow and temperature were studied using 10 stations in the region
(1991-2010). The study shows that the effects parameters on debris flow are altitude and slope in
northern alvand slopes. But, the debris flows are spread in 2700-3000m altitude indicates the
important role of lithology, tectonic and snowfall factors along with the glaciation and erosion system
of the glacial side in the formation and development of regional debris. The study of precipitation
effects through the Cain and Biljinberg formula show that rainfall of 15 to 105 minutes in some years
caused debris flow motion on the slopes entering the rivers and increase their sediment load.

Key words: Debris flow, Morphodynamic, Climate, Central Zagros.

* hamidwatershed@yahoo.com



% e Sl s Ll e
& WAl Sl o syl V0 sy YA Sl
whag - yale

WhaA0 (552 0001 9 A1 Ao alae

23 Slezils Qb (a9 Sl 58 S el g Selus g Jolse SR m)

S5 rS

Ol e ek olSESls w3 a5 e il SIS (15l 5 650 05,5 (S5 sho g0 DLl 1 sl L e

O ) e Dl o530 s Jamn 5 oab il odSCES0 (ol sl 5 @ pm 05,5 s mbiilpn 5 T Sbolind 5555 e

N-AY Lo YAV 130 AWWAYAV/Y S sy

oS>

3 @IS e S Wi Sledia sl plralr s sl bl iese 3 S slesls Ol
SF o A5 55 Bls L s slaaials 3 Wosls Ol s Sl 35 B 5, sy Db il
5 M Glasil IS s sbais (e slaKe Sl elial by Obsl glopls Ol ase 88
i Gas Ol i) e i sk Jels T (s a8 50 Slasite ATCGIS i3le 5 Jass 3 (5l pals
Slals sl o 55 5 Gl Ges dbely e iolie e 5 LSl Pl 5 ot by s (B 5e e
GAYVY) wilee olislon ool Vo 5s sddg S eIl los 5 oy o SLL sbaesls Sl eslital b dds apulows
53 313 0L s d e ol sloml 5 G s 0Lk s il el slaanls 51 2 i ((OTAY
Wae sl 58 05 Asls 1y A8 op il o 5 gl el Jled slaaals 5o (sl iols 0L S35 50 e Jalse
Sl s SESS (S Jelss e S Sl (g BTV gl s (5o 28 s Sl Bl )
OE g bl adlas Glaen ol A s ST s e o il s GBS e b el e
CS i o sn Wl o 53 ladis 190 510 sla Sk sy 0LE S ey oS dlee Lull Ly S0
el 0 T gy Sl il Laailis s 4 O 5555 5 basls (555 1 e sls
S5 e S5 Bl (Sanls 5 50 slosnls L > 1 g lS glaolly

hamidwatershed@yahoo.com 1 9 Gt 0 ki 55



WA Sl ) oled 0 ol YA Jl (aes 555540l 5 Wi /Y

SN gaaials (555 JE laeyls (A YA
Som A S s o |y Kol 5 ankd LS2S
YO U Y o b &els (ol Cow 4 &
LoaY — &Y slaogls osl e ssmsa 1y ar)
b 3 S s edle b b plaauls 3 anal )]
s des A n s e smsn JB Glaesls
S o IS ezl s 055 IS 3L
L ocins sbacad mhv » bSiaanss <y, Ll
e b Siiandad Lol an 5 JS slse s
(o) (V0 K8) wS e oS - Ol s, g

(A4 VYA

PRV
O P ORI Ot{C PRV (R L
Lo osase 03 olul b clite o5l by 5
rl Ssdie LS s VY 5 WY Cld s
S Sl Glopls Ol S 4 lauls ol
Sshe Wbaas pses L GRIBL Ca e
DI e Laogls (Y ATV GluSLS)
(kS Dy gods AdSize sl 5 3
Wl e Ll ol S5 glanle (S 4l3
Slegls Nisd e slosly 0L a0 fds &S
(k) el Kanks Ll 5 VaY (&

¥ glonly (@ M o550 0L 2 (A glosls 0L o iz ¢l gl N JSS

LS o &S o OLeSy tpw  4S ol ol 5l 5
Sloyols Obx lp sl Bl s (VM eals)
s Sl boelen Cusby aie s ol
SOl ax Sl el Slad Lol glawals s
S o2 b S gbdils dgb s sl
Ly pshe 5o el SSa deiee Laals
Srs 0807 (lle) b O 5 B
e Slesls ol Gddes sl b laeyls oS >
Gk S Gosb 4 kS e e S Sla s 2
Jlo o3 cell YE 53 e Lo VoV s s il
old Ly Jlod 53 Laegly &S = Comse 1404

e Kwankss &l g, (
Chea o Glos g S s i 0
e Wl SEL 5 K sl coals
axlas f‘j Slosg &S~ CEy o4 LK,
Jd s lass sl el s 4 zb leais
2 g Sloag S B A e 0L L
Glosg oS > 515U L lag lsenl Sadas .
Lls do losls Ol Tl Sage S jea gl
andss 500 sl ge 531000 5 Coladw 5 Lo sa) ae
ol @by i b bt gl ey U K
b Glesoly Slswy G5 plply ol Oslite

jui)‘ J}a}léua)esﬁ QL»}.;)J Loy Ve — Qo



WIS o o S5 03 Slonsls Ok 5SS 5 SRl 55 S50 (eelBl g Kalysghysn Jolse 25 (o) 2

GE ST L dsls ob g Ol
2 e SRl eSSl s S
el b adles 53 losls ol ~ S
5 paieia (bl s 5 el S s
Gl odd &l Gl J xS Gl ol Kl e
(b)) s sz 3 (VA8 DYAA (ole)
Solis 5 BIS g bl 28 (VovaYAL
Jlad slaawls glasyly by s lalbssy,
gl s el ekl e pa OOhw o
Bl (el e Comds s 5 Ol BB )
Jolss e pitadin O S5 L 5 edd ) aniS
Ll odd ey bepls plrals s S5
Lls esar v e 5 Sl
e s el (gl el G 5 Sl b 50
G Y e OB YO ) Wl s |
(YooY aslesl 5 Y00
bl 03 Fie Jelse o Sl i orl 02
Ll Sl gladls 55 Glogls UL >
(SIS (i S e gla Shs
s (L B s DLW W8 SIS
AL s 5 ij slalis

ewld gy g Lrosls

5 B dsb AR YA STV E0T Sspuee s

B3doe 3 Jld s,e YE 0 Y L Y YO Y

G (Y JSK8) ol ot By g5 e ST
5ol e s G5 g ek
ol (1) IS ol Sl 55 653 Gl
A bl 35 oKl wliiln 5 Ol Ll

Slacad oy akds T o e e T Olses
s ol b bl Gl s a5 Vo - Y
W Sy 4 ladaie s ool xS e s 00
b Rl e e 0 sl &S LS s eslS
Db i (0840 (635) Calaosyls 0L~
S S s e 3T glaasls g5y » Glosls
pbr SBT et Sap s Sem S
5 3l Lls e slosls Ol (VAR (SOIS)
cedeS s 2 Js el 0Lz b el S U e
el Jdos sl O80T ) sl B
3 b (i Bo e o Slesuls Ok
S GG s stalie il sl Ly
el 53 (VAAY ) ol (s, Laesls DS
S F e b s sbesn k)
5SS Wil dm om0 55
SHL st gl dler Sl s Julse A
Wles S Wl 35 GVolee 5 Wadas 5 Llesls el
SIS 5 144 (gl 944 (63,8 N4AY (5 ))
Shlss sl s & la ) 2ia 5> .(044)
S A il s o (SUL 0
Ol o S e o Loy Shelse (e
G5IS 5 VAAY Y (L a) Wleds Laauels s Lasg )l
S less OS = losls ol ~ .(144)
5wl Cwa il S 4 JB Go 8 Al 2
3 A bl ae Gbx b Shs B
5l Dl (S 5l Sl D O >
Seos OVeITVA () il Gl
DN s SR S e s UM e

&_)J.Q JLQ.«;J C)LPLQS‘)‘ DL LS“’JL)‘J le.ad;q;—

! pupeland



WA Hle ) o)led V0 by YA Jlu (aswe (554l 5 Wl / 18

Son il g polal ol 3 e s
Ol s g s U ciiges) JJle S sleale
Ly o il jra, bl oadkie glea
QOYAY popdhl) ol O b st 55 0 Sistaas

P FATFE T "
n=°ﬂ.'rf"<~7 s

FErAYL oty

AT e FATEE g

adllan 5 g0 Bkt ol ey A2E ¥ K3

S &S glaauly CLd 5 e A5 Ges adkie
ol ey p 5 SS oIl el i sl ol L
5w LU S ekl s w0 glaasls ulal g
Sl Ges 28] S ) e e i Ges

088+ (gLl ot & b
D= XS+A Y sl

(M) me 2w 5 il b Ges D 0T 5 &S
C,..M:‘del}u(}of«cA c.«\.p):@m‘bwﬁ:cs

St Al 5 0L S0l e S
olKanl bos 5 b SKle 5l adkie 4V
Wlier 453 (MBI S sl bl =
55,5 5 lust QUL OB s 5 Kol
gyl 5 WAL ATV bl eyss 53 Olden
S eslad lﬂ).) CE.M: )\ Lﬁol{;‘.w.i‘

VT VCY s 5V Sl s Ja e (VA
B VC° 5 bl 5 Ol Jpud 53 &S
5 e Jle sl s S e s TYTC
YIV/A adlae i,k 5:S0ke ol 5l o 0T 0 50 S

FATFE A"
AT R ¥ "
FEOPE

!?2-‘5:: = ol b s M o)
e _ %

o'y 2 ora'r."

p FASFE'YS

adbis gLl por Cond e ¥ S

Ni¥ernn e gl Ko Sl eslinad Lz

£l Sllas 5 Vi00/ere 3186 8 slaals
SLOe 5 ol golas Jhgsa addee 3 el
Slasita ol 5 bojsly e 350 gl S

Ol Glosols slae &S > el S 5 (SR a0

\

céL..Lw) Ao eslaed (\‘\‘\V) o U‘iﬁ) J).a)_é
.(144y
E= (100-2.5 s)L ) Usles

(MB) om ool o E calady o) 5

e dsb L oy 4 by e i ot ()
Sl (M) v o ans

ol Slesols Sl e d Gl

Slogsls SUL > 53 Jule b Gee SL5l 5 Ges

! Ricken man 1993



N0/ 655 o o S5 3 Slonsls Ok nsS 5 Shln 55 S5 elBl p Salusgh e Jolse 25 (o) 2

4ol i ey baaals gl s Lasg )l
SIS sk

= s 5l e Sl < SUoL w8l s
) La,lS 5 Lo s Loyl plrale Jlezs|

=dse 2 5l e Jlie > SUob sl sl
() LS v Lo sl bl Jloas| ols

ol Glogly bl s Gl Ges
SSE 5 ey ol b Sy aleld 5o egs
Ol lozols Sl 2 5l asdB (glo sl UL o
re i Ges 088V i) 348 e o gee
ol sl el ol B 5 o8 51 S
2 G Sl e slml Solg s 5 (S glaasls
el o

Leojsly Slasein Jags ool 5o (NS 55k «
O e Ol gl e e sk 3
5 b Tl 5 b byt 0 e
Sr o B ns SIHR Sl SR e
soaps beply JSES osar s (L
H ool b T T Sien s

S e, EXCEl 5 Spss slaslBle

» Sy sLOL,z sse b S5y -
taakae

O P PV P T PR e K
0 &Sl W LQLM,« sbasly g5, » e
Say okl 5 e Yoo 51 N clels)
S p8s 4 b 5 SIS S
(8 S5

LSL“J.:’.”. Q‘fl;‘ &‘N Sldalie U’"L""\ ge

daoysly plalr 55 SAHL S w0 sl
21487 AT 01) el e il il glagild

K S, Y .
ﬂ;l_v 055 P (add gw )y LS‘)" (\O\G\O ¢ u:’.l':""’\ Q\j
5 odd Sl lenily Sl gy s b SHL
VY Oldes Kt g oSl s S, ke
U5 bl Gl ol ek eslinad (VFAS
SVsles 51 S Sl el plralr g WLS,
(el 3 Doy sy &S ol eslizal 1S
Ircain = 14.82 Tr —0.39 v dslee
] (&;&LA L JJA&A) U:UJL SN e Jdr

U {F SN Ve B WO PO S PR W S
LV\.JJLJ M 0513 .C) kib.«ﬁ L) S &L‘h;.«b)b
Lhoj'.ij‘j L;_:.b-éul;- 9 LS‘°}.{)‘) C)Llif C‘}E} JL‘J&-\
w‘ L_.Q:M JL:.««J 4.&)2.‘& )J
La,lS ) baw g5 Loyl slrals = Jse 3

I>lr=(#)  I>Ir=()

S ooy 5515 6,5 sbadse b aaly e 5o

ol glie sl S Cd 038 Ll (148A)

1wl ol ealaul
Ir cr =14.82 Tr -0.61 £ dsles

Irinnes = 4.9355 Tr 0.5041 0 dslrs
SAoL Gl wal e ey ol s &S
(Cel @) S0 s Trdesle ;s e k)
Gl 3l Sl Gl se oas S elal ol
sl Jllasl iy Sl el

1van Asch 1996
2V/an Steijn 1995
¥ Caine 1980



WA 5le ) o)lad (V0 by YA Jlu (a5 5400 5 Wli /11

Olguy 31 oge Coamad 358 oo aibats slaailts g
dilate glaosly ST S o el 1) glalsss,
mamen 5 Olube 4 Cad 2L Jsb Gl
S glakd 5 olal b5 chs sl S
Slogsly bl IS8 s, s il
das e Ol adbie

S A e Glogly UL~ -
FRCWIPNT-I RS- PV [ SRPI PNE-C
B gdep oded g TV Sleliil oy i

Joe slls oS lonyly bl oz~

e Yeee 5l i olelisyl s il sba L@;T@,i
(sju.a 6@&» S 2 g_,.l.o‘j Sl 0l o.ﬁj;.,.f

Llodds LngJ“ w3

JZA“*" t\.&.?,l BL) ebjlmf ‘5\.&6}.;)“’ J" ‘5‘45‘,«5 .0 Jg.\.:r

5 e Lol e sl e glacod 5 b
grer ol BYs i Ol S0l A Ol
(\ Jsdr) ediss pSoslll sad gad poy oSl
S Glogply UL > sl axws OF L3 s e 0L

Slae sl > (L yls dj”)-b s s

el 53l sdiazsll

S S8 Laogisls 53 1y easvia SlS
Ll Sl el plrals 5 oS > & Lis -)
5 bsees Ls 0T 5l 5358 b 050 s g
e ok Bl e Yore 5 VL gl s
JEE L e IS5 @ egsls s oms =Y
s bepls 5 S slrals 3 S cl Ll
5 Ges 3l s Sl sl saS K slaaals gy,
o5 b oyeme ol s s Loy Gl Jb
L losls Slb o 5 s 59500 @
Sl el syl Wl Ges 5 Jsb b enitens
e b 8,08 i s wike Sn lenls
s 5345 b 5 58 5 s B
skl s S enyly by s by adg e =Y

")‘) L;QK} J)\J )b} 6‘°ﬁ)|} Quﬁ;"r""’uf"”

J.S".“ é\.«.\i" sladals s laenyly Candge £ Jﬁ

Ob > a3 Sl olialie Wbl

slasls 5 loys loysly DUl = Jals glos sl
Slopoly Sl > 58 0 edalie ik 3
i St Sl 5 S S e sl
oS ol cl Sla s gleys UL

B d‘jbﬁ LSL&&_%L{J 9 3 aS &L&M‘.} S



WIS o S5 5 Slonsls Ok 5SS 5 SRl 55 S50 (elBl y Kalusghysn Jolse 2 (o 2

os,ls g esh)pe Slasia ) Jgd

S gl wals o bypu pp e ok 2~ pls) e i b oyl
’ (m) \Ae}l)b (SF) (.L.é),:) (m) ’}.J'J (m) Braa (m) &5"}?.)“5 (m) 43‘,.«;3
/o1 YV Yo Ay v /A h \/o \
O0A/O YA Yo Y VA v Y Y
\a YA Y ¢ v/t \v Y/o0 Y
VA Y4 Yo Y Y \Y ¢ 12
YLV vV YV Yo \g v /A V¢ \e 0
W/ Yo Yoo Yo Y/0 \ q Y a
AR ANY Youo Y 13 Y Al Y/0 \%
V8/Yo YAr» Y Y v/ \Y 0 A
\Vvo/o Yoou i \/0 v/t 1 t/0 q
YVo/vv YA Yo Y/0 v /AN Yy Al Ve
/01 YA Yo \g (VA% A \/o Al
av/e oo i Y v/E \» Y/0 \Y
YAy Y4 t0 ¢ Y q Y v
qv/o YV \l Y/ \/o AR 0 V¢
V40 YVeo Yo Y \ A A Vo
YENY YA Yo \/0 oY N4 \ 1
Yv/vo YA to Y \ A h Vv
V40 Y4 D \ \/o Ve 1 A
YovAY Y4 Yo \/0 \ Vv q AR
(% Yoo g i N Vo % Yo
\Vo/o Yoou to Y v /A Ve 1 ARl
ov/Yo AKEN] 00 Y/0 v /0 A} Vo Yy
Yay/o YA+ Yo ¢ A Y \Y Yy
Yyt Yoo Yo £/0 Y A A Y
£VV/Vo YVeo Yo \g v/ \Y V¢ Yo
£+4/0 YAs i \/0 \/o \Y \+/0 Aa
VY Y YA+ Yo Y \ 1 Y Yv
YYVAY YV Yo Y/ VA% Yi v YA
Yyt YA+ Yo 13 v/0 Y A AL}
Yavr/yo YVeu Yo Y A 1 q A\
£Yq YA« I 0 v/80 v AR Al
Yavr/yo Y4 to a v/00 AR h Yy
ARRYAS Y4 Lo Y/o0 v IA \Y 0 v
[XAvAN YAve Yo Y/0 VA q \Yv Y
£+4/0 Yeoo Yo t/0 (VA% h \Y Yo
V40 Y Yo Y A A A ™
Yya/t YV Yo \ v /A v q v
VYV Yous i v \ A v YA
av/e Yoo 0 g v /4 q Y Y4
YWY AR 00 Y \ Vo 0 1
Vo Yar I 12 \/0 Al 12 A
Yo\ Yquo Lo Y/0 v/ \Y A LY
Yay/o YA« Yo Y v /A Ve Vo A

£+4/0 Ya.. Yo Y \ 4 \Y 23




WA Hle N oyled A0 pls YA Lo (aows (55,400 5 g LA / WA

WYV Jle ol 4 bgje a3 YA Ol Sl
AL Jl dsb 5 Ol glass) pseme ol
Lulsl B 5 555 00 g0 OLT sl 5l e il 3,
Shuaih e bl agls welsl sy 8
ol ol anllae 3550 ddlate o} al SSLendS
Gladlkae; 5 i gladkaal b oo Ko aas
ool Sluadl e sy Y5k 5 s
31 o3zl b sl 3 e St el (5l ailae
Sl sl 4 amg b os sk sl Sbs
P> Dol am s b Jle b s Ol
e 3925 5 (SHOL w3s 5 Ol Jle 5 55
Leosls 3oy dlpe &S 2 ((Susd ou PS5 s
e TS OlE (S sl S5

(S 5o a0l et il 3

Log,ly JS35 53 Fie (ool glaesls o
elSanl Sl sddplal sl s oLl
Lo s 3)p0 wo e 3 s se ldlga
Gl Sl il el TITA YL Sk
Eo Y Sle s TAY O3 a5 adlats sdas
Fadks OF L sl Jlo sle o 500k 5 Aas e
=30 Sbls s sla S @ oar g b oadhl ol
sl OLL 3 S a8 Gy S SL
O psls 5 Los 2alS Loolan (3 nlsd 5
Jses Gle 51 6 5l =10 Jl 5lele sl
Rl L eI FiSse e ol LS
Sl 4 b e ol sl L (Sl e
s YVE L sy 5 i XNV b
Gles il s dlo slasls o e S o1 Kl

9 Yoy Jlu el.a',,a.@.:. “ jﬂyjc a4 K a.,\..j:g:,\.:j

—_— o gn

. '
« ¢ 5
r—

L3

Ehe 27
P,
Calit oy 5

& r’."'-'v/

NG TR P I PR £

e T fpp il

B o

e
:

I 1500 woo 200

BT oo 1000 aee ™

Bl s bs 5 SV ik o Rle Ly (S35 g0 Lahos sladi 3 03150LE 5 ghiteny iy (slapl Sbs N S

OFAY (ol 198 (cl) o YVou 51 536 Olelas,l gl » th.a.a L e VA G Seael Ol 6l p diee b cl

LL.C.Pelit



N7 658 0w S15 53 Slonsls Ok 5SS 5 SRl 55 S50 (eelBl ) Salyagh e Jolse 25 (o 2

Tmin = Y/4-Y/Y %S/P V Islee

JS 4 G il Ced deys SIP OT s S
ol s ke TMIN 5 g5 o S
sl Lo 3l
5ol e O3 el ol
Aea G b bl 0Ll 8 a5 s
Oles dawsze sl Kmle amys VO 55 Lulul
5 O3 A) ol Yo Olten 3 G AL g
Vo O Bawgze 5 (@il YY) osle VY 0T Al
sladle o 595 W 5l &S Gl ol asle 33,
LS e B3 OFAAN) b 5, VA0 6 (1F4-V)
e 55 Gy 3k sl am s V10 o s bl
Sl 53 Gy ik 0oy L yte aallas 550
s g b oo ge Il s il e T Sl iy
Co adhne S e 5 65 slasle b s 5 o
L LS 850 pui LS e JlA S Ay
Slaele 53 5 Luds o e adlae s G S0L
s Vo eligha ooles Clgnsyl 5 s
5 Jl <=li| S s addee glos (ol pls thy oo
RSO U e SR O e R IS COUON PP
salioe slal Jos & ol o Gla sy ol
Sl il glres sl WSS s 48 s5d e
(Y o) 303 sdge &y a3lel 5 adsl 2 G
Slasls G Slgp OXI e Gl 2 S ok @
Laaals &)lps Gy wsd 3l Jol= O Loy
Coyons Mol b opl 5l ol slpe 5 edd a S
Loy jiba ol as S S Sy slaeyls
ol s Blas 5,8 B s L %SIP Ol e
YAV Ll ol Kale amys Y e diles

eSS Ea) Ol b Ol By

33 gl a4 g b (e el iy s By
5 IS G belss n e S S ek
lebd osBiear 5l o i ool da
Sloden by 5l Old T 3t cos bl
(el o etz Jl 3, slaols 53 a3 i
b oo alsy sl buge JLIBIL &S sk
B 5 258 Fapdoe Sl AT 5 5 sls Ol
op S e i gl Jle LB ol
b o3 S das e Ol wikate 3 G 5L gLl
Dol sy 80 AYAAY Gladle Ol 5 5wl
Lpa ool am s Ol 5550 YA 3 aS olld oo G
OF 3550 G )3 s 5 (o3 AV/0) a5 i
o33 o YL In gl wledidnl S5l 5o 0s
Jrv LSL’JM b 53 L (Ao V)
Slospr Lot 85 5 (g S am i Ol 0 a2
23 Sy edgdes 5l 5 e Olea ax )y o
ol bos ol 0bsl S 4 e b Ll el aikes
Lo Ol geas 3l Kl 453 1/0 B Ol 5 o |y Hlide
ool 53 G S BV Lwgme s i
e O b aS ey e Ll 1AT/A Oldes
a5l YYUA BOYAY Jle s e sl 0V/F |
wlale (ulis j3 .ol oy oslie \YAA JLo s
boge bogs obe 5o G AL a2l
5 eon oshea Sl e mle OV/E CL&_?)\
ailain 53 5 Slacke Sl 6K Ao s Al

:C«w‘ o ealarul J”) QYDL&G J‘ ‘A-)\J.‘)‘h/\j )LAT LY

Tmin = ¢A/Y-V/\ %S/P T Jsles

! Nivation



WA Ll ) oled 0 ol YA Jl (ases 555400 5 Wi / Ve

Loy Jle glaols Jsb s Ssd g aa>Se 4SSl
oRIA Sade gl Rl L ke (56,
VL 4 e YV gl Sl S sk a4l Wil
S >l 2pd e sdalie o fabse 0l
Pl 5l 3 glosly bl slia o

Al e il L &

Losle dseme sbay 5 50 s glasle s
ol 53 s et Ao Y LE) YA
Loy (V) ot ol (G Oygmar 55, 10T
Sleli,l sy il slaole 55 1 ailate g 55
5 5,Ses s LS &S das e Ol il

Ll adlae glaaals (g, R ooad Gl al

N R P T S RPN TSPV W PRSTNRPIN < JURN WS B PRPS

- oLl L3l $3 s ddal iy g
() gl

VW Y\ /¢ \avAx 0¢/4 Voo Voo 0 /A YoV \AS
YA+ 1Y/0 \ETAx ov/V Voo Voo 0LV Y4/\ 41
140 Yo/ Yo/t /0 Voo Voo A0/0 YY/0 VY

Yoo WV \m¥i3 a\vhd Voo Voo Yy Y0/4 VE/Y
Yy Y4/A YV/0 ny%A Voo Voo VY \EYAY (RYY%
YV YV/4 YA/O WA Voo Voo Ve £Y/A V4

Y. \f3 ¥4/0 VA% Voo Voo VY £y YV/E
Yioo YV £ Vi/t Voo Voo W% £4/1 \AYAY
I Yo/ AVAY VV/Y Voo Voo A oy YV
Yo Yo/t £Y/A A Voo Voo AO oVt YA/O
YVeo ¥Y/0 £Y/A AY/A Voo Voo AQ 04/A Yo/A
YA v £4/4 NTal Voo Voo qy Y YY)/
Y4, AV £0/4 A4 Voo Voo 47/4 nyYa Y0/0
Fous YA/A Y 43/ Voo Voo Yoo Ve TV/4
¥y £/ EA qr/4 Voo Voo Voo VY/e §/Y
FYoo A £4/) LaY% Yoo Yoo Voo VUA £Y/Y
Yo £0/Y 0+/) 44/0 Yoo Yoo Yoo A/ £¢/4
Yo §V/A oV/Y Yoo Voo Voo Voo AYIV 2%

Yo £4/4 0Y/0 Voo Yoo Yoo Yoo AL/ IAVAS




VN7 658 0 o B15 3 Slonsls Ok (nsSS 5 Shaldn 55 S50 (oelBl y Salughysn Jolse 2 (o 2

e:juih’ﬁu&b@ﬂjédﬁuiJLgkﬁ-bﬂAp

x4l

BE) oﬁéﬂfoj‘.)i‘ 6LAL5§J.UL: EN WY L: (o.,\..idjb‘
awclie (aids YEr B adds Vo ) il olela

9966 BRI

S ou,uﬁd@,tu Ircr
Cjéjgdu;x)\.{d@A«:.ﬁd\ijLﬁny

PGl Ll sles sy Wosls O w36 ategy

9 Ircain

Ods o s s Irinees”™ dslas 31 Slislses
Ladle 51 &0 5 aids Veo B V0 s St

(V J}J&-) Sl 0 L&oﬁ)bdasf = e

DAYS

= < = = T - x o ;=_ - <
§ $ 95 3 8 3B 8 $ 3
MONTNS

‘Suéu L b‘.&;ﬁq (5“&).-’) D‘J.’J )‘5‘9.03 V Jgjt
(andllae 3, 9o ikt ) Il iliss

03 s bl oyl g 53 Weeyyly sl onl ol
Sl 4 oty lanls shse patie Sy
OF b 5l b ol 5 G Sllts el 5 5
G S e ol adkie glaensly BSE5 s
O 5 Glopsly Sl z Joe S o5k
sdalie O p ke JVsb il b oepsa S,
St
SAE e s Gl U s skes
Il b ool s S o 53 at s £ 585 4 sba SL0L
Gdses 5l el L alol) lalee )l

il 5la gy 5o Sk D bl s e ls S gy Jleiml ¥ Jpir

\o Y £o Y Vo Q- \e0

\Yo  Vor Vo VA Y40 YV YYO  YE

Ircain Yo/it VAAY VY VE/AY WA Y8 V14
Ircer YE/OY  YYAY Wy VE/AY \Y/A VeV Yy

Irinnes Yo YIEA £/ §/ar ooy Ve /ot

ARV AVAmY 4/4A a0 45 q/+9 AIAO AT
a4y Ao v/a4 Y/0A \ZAA 4 My %2
\ZA VIA MY AOA AMA /YA a1 /4




WA Sle ) oled 0 ol YA Jl (aes 550,40l 5 Wi / VY

Ol ke o&ausl aids Yo+ G V0 gl S b s & g

MM/NF e 5 aids 4 S4,0 o &b
&
240 225 210 195 180 165 150 135 120 105 90 75 60 45 30 15 Wil
S
5657 58 6 61 63 65 67 1 73 77 82 88 98 11/1 14 VI
- - - - - - - 42 43 44 45 4T 48 511 55 62 VNAY
- - - - - - - - - 54 56 59 63 68 76 93 VN
27 27 218 219 3 31 32 34 35 37 3/9 41 45 5 5/8 714 YANNY
- - - - - - - - 45 47 5 53 518 64 74 95 ANTYNA
48 5 51 52 56 58 6 63 66 7 74 8 88 98 11/6 151 ANIWNY
44 45 46 4T 48 49 5 51 53 55 57 6 64 69 1T 93 MNAYY
46 47 48 49 5 52 53 55 5/7 6 6/3 6/6 71 78 88 11 AV
43 44 45 46 48 49 51 53 55 58 61 66 11 18 9 11/4 AV/ANo
- - - 19 2 26 2/5 27 3 34 4 47 58 76 1172 2009 A/N/Yo
- - - - - - - 27 3 33 3/6 4/1 49 6 8 12/3  AO/V/TY
33 3/4 3/5 3/6 3/7 39 4 43 45 47 5 55 6 68 & 10/7 AV
2/3 24 25 206 27 29 3 33 35 3/9 43 48 55 671 86 13/5 AVY/A
- 2 - - - - - - - 47 51 5/6 63 73 91 13/3 AV
31 2 33 24 3/5 3/6 37 38 4 42 44 47 51 56 6/5 83 ANV
31 31 32 33 3/4 34 3/5 3/6 37 3/9 4 34 45 48 52 61 AN/
9 2 21 22 23 2/4 206 27 29 31 3/5 3/8 34 51 65 96 A

5 ok (S S ) iy adlae
FB S Gl el e S e
Lyl b Jsa Lol Sl paas 53 e glaba>De
KB Ges s 2e s Jb (IS ol
ao e Gble 51 & s blie 53 5 o)l (glaa>dl
s Sles bj&v@?fa)l SAda sl ge oyl
)gw)wlwﬁﬁtwéuufj

Sl 5 LSS b Sy B -
oroly JSS 4 masals L._,J.S., Slae e o
‘&wﬁwuwﬂ)w}wu‘fASQMw
58S sk 4 XS e s T 3lse g s o3l
Sagd= U o ladly a3ll Cdel s laasls

oot g LSS Ll elel s Olees

LSL‘“J.'UU ‘OJS )jl’ 4l J@wv\& L oslad,s



V¥ 7 658 0 o S15 3 Slonsls Ok (nsSS 5 Shaldn 55 S50 (oelBl p Salyaghysn Jolse 2 (o 2

Gl AT S 5 i SOSES  JS
Corge T cal 5 anils OF 0L 5 a0 o
(ol odd aiie 53 W ulise oSS Ll
G iS5 g Sy s Lonlib
polel 5 psliadn pslis dib an 55 adlas 83305 5
(8 JS9) 550 o oo
S edbplel b3S 5 e Sls s
Slwdls 5l sy sdasplis bedl S
5 Sslize glado s b (Ke) s se (IS 2 50L)
Soslize clacslie b iliie sl S 3
alie SLedlS A e alaly sl el
5 LS VU doys s Sl W elye
s el 0 e Ll 0358 Ken 5 b s
) Wl oy 3 2in 5 G35 op
olital b S ST Gl 2550 055 S
(N 3) e JSK8) ol s

s S e N\ IS5

Ol F oy g e sl
9 S sl LS
du%i SRR PO

aiain (65 45

i Ll el S sy
L olSs e ook o)
FolsS LS 5 S 2L

9 e

e s g 2y 83 5domn 3515 (§35doma 1S
Gl oS Ay 45 ol Ol s = mdiees O35
b lel 51 Ky ol ol xS S8 5 Syp
3 e 5 e S5 SN sl b il s
el G Ol e SGpSS glaan
oodl K 5l SKize aadllas 3y5e 53 5o
Cal S el il § il glacs L (od sk
NPT FXE OIS P S IV [ S FL e
S WL 5 (Ke) bogse Sl Jew
L oolar 0058080 5 Cudpadils 5 5IS e
P oy ol Ol s ol O
5 A Ol Jobs ot plend 5 (Sl
S ol il 3 Koz 5 Ol 5 s
2ol 355 baY Cansy (Solsed e
L opl s 3 sbeil 5 osd Lol s

ojiyu. Sy g0 6&&5 ol 0l %j"s Q.,\,im\.g

dilas g5 5d Conslie 125 A S



WA Sle ) oled 0 ol YA Jl ( aes 550,40l 5 Wi / VE

S oghie odd i) 5o by I Sl
Aol s 00 sl 8 51 st T (S15 sl
el o ailaie gla Ll sh iy OAEs S o
S addate 53 (63585 g0 4 a5 a8 LT
b0l G KaSs s Weiyd ateew Lilan S
sasols dies ol 5 ol sled s
alis ary byl s ey oglin glacer
Sl s calgl cuslie Sdi e s sl S
sls e St ces bosic
2 S w4 Wl s e b Sas
Wl 425D odge a1 agr L Lo gls |SCES
255 Slo o oS 5l gl o Gla s il
Grb s 4 o pdlad ol gasls ) sl L LS
s b Sl s MBS Sl adla
58de JuS sl b a1 ailin sladiSs
S O slaal 53 50 adlae (gbaossols 5 0l o 5o
U ek d 53 2 g0 glas s (2,8 ol a8
Lagys ST Ll el (GBS e ole 00 Slas
i e Sl Yo U e e 0 Usles b ,e Slls
S ol S5 slas g Jol s slags
B 53 o 5 Slapl SUsSs e il il
Jsl il Sl & 1) a3 e S5
2 Sl sl ksl by 5 LolKs &
Sl 5wy b lpdies 5wl S S
e &Sl e oyl Slen ssmse slaesls
O Begsly sl i b bl g0 5 acl S
Camrms Boply daws 5 SIS Gble 1 S
slzal b Laogyyly LS55 slael 487 (g 5b 4 355
Loglbdle LB sba eddg,Seslul slaj)o
o mamen (W)Y ) Lols Bllasl SLusS

S sy oSk bl gl Sns sl
(Ao 00) Slwdls (dsys Y0) 5uls Lol
Lo Jlop S cl (Aops Yo WS e
oo 45 Olaman Mipde LS 56
Locdys glash gl glacu,nsl 3 55
S el S G S L el e S L
Dhde Sy PRl e S
i R e S I
g5 ) bas ailes Gladisse (b S
2oedle & el e cu s S sl
2SIl bk s S s lassh
11 55 e 0y O 3 jme Sl YO Jub b oS
Ay e Sl YU gl s solacy s S
355 0 Jol wlis SIS (gla ) 5l oS aneil
sy adke b i e Sl Gl
S Gogb a dledal gz 4 Slie slac)l >
Rl s SISV los L3 ki) a2 3 S
Slagddy sl s i Sueslis
lasl, LS5 ol ool s s ey Ml
Sl ol 5 Llas s 6 meS Cuslie 31y ol
Gl slpe Mg 5 Wl Las o5 e
el ol Ol 3
Lol 5 sbeens SE Lo 5w sk
S G el LSS s cadlae gla i) 5o
dool s &S B 5 e (oS e3ll 4 gas 00
Gl ol e3ls OLES 5 4 Usf\jf\._dj) Sy ot
Olye 35 o aadle o Olimman (OF 1Y JS5)
g 5> ks 5 S K s Laegs
Lt B S s - e dld i



VO I 655 o o S15 53 Slonsls Ok (nsSS 5 Shaldn 55 S50 (oelBl g Kaluaghysn Jolse 2 (o) 2

53> 5 0 edalie Ll 3 oS e 4y 3545 3lse
Glonsls e LSS s oS J
(s sl i s 5 Cel >l LB sabaslll
ol b sdalis baisle iz 5l 55,00 Sl
CoaSl ot il 5 i ol Sl alis

el oIy b

Sinke Oirecton: 5.0 * casses

6\.&0»»1&)}5 PL e.)..fb‘_;j:fej‘.ﬁ‘ 6\.&65)} :‘A:a‘ Ay JS.:,

oyk=ogS 5 4aaligeS )3 al;

55,5 5 lut QBT OB s 5 Kol

S bolSansl gl Gobl el b5 53 Oldes

ag bod 5 oL 0Lals 8 Aslee 5 eslizal Lo CEM

5 SL Ol doles Sl g g g &S UG
el el st e VL gl

P=0/143 H+335/31

r =0/79 n=10

A dslas

T=mean-0/0025 H+6/86
r =0/57 n=10

Q4 Jsles

ol (o J)—b-) aalzio ;f*‘ﬁ"b .E.?v.a Ql.“,J\Jf

(P S Aba e Ve gLl Sl das s

! Rose diagram

il el e DL Leenls Ok 1y
s b 5 S pbeauls sy baes
S s Gk el s bacs (550
Sisd o B @ a5 L e ly e 5 0510
S Wt ) 5 e gl el st Sl

N mSle 5 S wm b oS logly UL

.
e g O d—
T L 3 e

Op Cvctan 10 ° casses

23 ks S o3Il slaey s ol Sy, N Y S
osh>0sS 4 “Uc'f 23 @8l gl i, sn

S ng S

S5 03 e Belse w03 b 0SS
g e bl gt Coeal flES1 T eyl
SV gLl 5o S Ol o Wogly S 6o
Side o= 5 SIS 5l e Yere LYV
Sl Sl 95

5> bos OLslS 5 B e Sl s L
o B Slosnoly Sl dawg 5 S IS
old s b s b glallal 3 S e L
o il 5 L SOk s Sl
Clealanl b Ske 5l adlee VL B
Wites 4331 (EWLBT S Wslgs bl



WA Sle ) oled 0 ol YA Jlo (ases 55540 5 Wi / V1

O S g B e SRy ) i
LS e L

bl 4 oty Slea S Gble 5 Slelsl s (o
bl Gals Woa Vb4 e Yorr ol 5leg s
S glawg o » by iouls s
SMai Ol 0 St el 50 (23S e e
35 sdalie |y lossly UL 2 51 o3l

250 5 adlaie G K D2pka 4 x5 L (2
Oa55 5 SAY00 Sl G gl o LS Ry
o5 Jlal gl g5y Lbls o glasisla

J‘-’L,’.Lg" u:"‘i‘Jj‘ L§\°J'3.)‘ﬁ C)L:Lif J.”&.l.: 9 L@Lf.«.m’

Co3 Ol Jel Sy b s slass
Sy e by Sl Al IO s s
o 5 el B Ol (el s alS Al
b Y asd e sl bl S5 4 S
58 Gl b 2 Ol e | i
(S eSS YV S VL el s (Ll
53 Sush,y S el Jole Olsear G IS w
Lls boolen sby Ll opl s aile
53 o b SOl o 5 anl 3 s )~
52l el el 2 G Al s i

S e g gkl g ARaly gla i

wiliie rub Jazes 013 5 andy 0 Jgor

Cord Ol jis il gLkl 53 Ol i
e YOAE L o + i olsl $
AN + e Aoy 0Ll S

AV k) jze Ve 3 sl Kol a3 ) B o/ o gie 5ba -

BRI WA VA CL&J)IJ:ANN A bl a4 g e YV ijljl

(o den YV Lo gie sba) ol Ol g
.wljgutw)\wﬂ
Al RlA B e
e Ver s e gl Vo b
Il s 5 VN Ly e YV gLl sl
Woas e YV CL&JJIJ'I

Ol 4y QL_;\;

" e Ve s Nl
b s e 0Ll S
+ Sl glass, obsl S
+ S S 0Ll S
+ S oo AL S L5
+ S o sl el
+ N L Py

adkis 3548590 S S A J g

e 5 Fidus Jsl (M) gyl 358,50 s sS3)
)L< L ;;j\yﬁgbﬁ&p&ﬁj gbﬁaﬁ)bv_(;u;:ji))ﬁ v i C@JJAQL:MA‘,S
IR R e OAL LYo
LS SO U3l by sy 5 b (1) aikis
e Dl pallS e Ol s 5 Soipm slaaig 5 Loyl 255 Feors Yo i [CORRPIPYRE
I el Oseml Sl (V) adles
CL&J)\VS sbasls
Jidaas 555 Jleé glalssy, <UL M ) oy Your 5l xS

() aaleis




VW7 658 o o S5 03 Slonsls Ok nsSS 5 Ghaldn 55 S50 (oelBl g Salyghysn Jolse 2 (o) 2

S 9 LSS gy 25 ben,ls Ol N0 IS
(Ul s g2 ¥Yer o, O oS > 55 S p

S dsb s enls e (Seres a2
== 3 els Ol gLl boesly aom s
O Sy kil sasOlis il Ges boenls
s O dib s fl Ges slaerls
EUl G Kot S e Sl
JB e S dsb 5 by e (50 sl 5
o g B Sl padse ol 5 Sl U
adaie Slaosls Jsb dewg 5 JSE s auls
A Y Jsde) o
Jsb 5 Ges GRIBN Gm e e DL s o
Sl e s gl R L e i
et 5 b lslae 5 SIS dasl sl
SLOL > e b &S e p ol 2 VL
ol 4l Gl e i Ges s sk lels
Wl o 5 Lozl B85 e ot SRl
PGS L oyl sy S 5 e il
b el ol S lopls bl o Caslinss c
adly B 5 ek Bp o il SRl
debos Ll o 5 alosl gla e 555 Ly

sLaals 59, p slaals slop,ly 0L o N K3
(o YVor a5 G § g8 51 L et

o5 5 by slaasS e YVeo S ke gl s

Cashy St e S S Olsea O
s - LR P
s Sl s b col olsl 4 ciy glaauls
Sgs g AL (S 2 YOAL Bz YOuu CL&SJ 31 Les
Sleli )l LS Cli 5 g b5l 4 xS L
Jodr) sl a5 LB (glossls UL 2 slas YL
slaasls b @ g rfVer glil 5l piamen (4
(AL iy 5 Sb) bl mon D5k (Ko
o3l 1y sl logls Sl > LK 5 o s
s Jdsa gl Rl L ol Sl s b
Slosoly Obz by sy Dl pde 5 ol
SISl s 4 eSSl el
53 o5t gLl Rl L oS 350 e a4l
S a8 o (g e Toee Sl 2y o8
el 228 Laegly Rl cm e gLl 4
Pl Lol es il SaaS st
e 5 glosoly 0Lz 5 JSKES 55 e B



WA Lle ) oled 0 ol YA Jlu (ases 55540 5 WA / VA

S oo gl o s b e o Ges

Fas dxhs Dyeme (S35lpn o oSl sbay

)L;I}-‘ J.} 45 L;,’.Lm’j.'lb d‘j:‘:‘ B 4?!'.3.:.’ )J 9 "j";‘L;"

i dxhe el S JE by
e u.n.ou ‘le’ ol “T"'S'"zj CLL’;)‘ e ui’.'ﬂ.m.h

OF bgpee Sl 53 &8 alaogls Olpe S35l
e daly ol Wl R 5 S el
LUl Sl RE0/B9 0lie 4 T Gar 5 Laasasls
Lol o Gl sy clg] e g G
Gos 5 e i sk by e (250 daaals ok

ax s oS | o Ele}TBJ{B))bL:MﬁMJE@

(PIFC A SHPU N 1 PRSI IS 2 0 PR S

ki) sla izl e ad P oy y
F Sig F 30 s
! <t Jas R Sopar o O
- VG +/40)40 VARR\A SEERVAVA L) «/Vie el o
B
- /ALY O £/1\YAOY oYY /A YAA /FYAAN Ll o520l5 pn=
b sl Jsb by e 2
RS VAN OYOY S VYAV EY0NA +/0YVA +/+qVVo i o520l5 pn=
Gas 3 BIb)
=YW 5 e g J b
Ges Ol gl YY/+40+Y A/YAMA - /e AT o520l5 pn=
FANTVYOY b Joes
—£/8YAY PSS
L)L;Jp— gtl.fu")\
Ges £4/4484A  TY/FAAG) Jsb OL/EAANA +/ees +AQT o505 o
"
e R
Y/ TEVIL el
—¢/v 80V PSS
vY/esete Jyb
- YV/AEAL Y4/40+V1 VAN /A4 0 a'u)b&»& °',)“9 (...>=>
SY/e0ENY gl s >
V/VOYATY Ges
o prie  Sinmod Sl ) Sliasein A i
<2l laze . F Sig F _ S o ©b ke
Ja R S
Y CARREAN /A YAOAA YV/EYAQY o/en VJOAVYE gl dals o
NYOLVVY —+/++\Ad0 Y/A004Y +/+AAL /YOYYY gl oysls by e (o0
ARYARAANN —«/+27479 YAVA v/eAO /YYL Cusj\ ﬁ”m’“dj‘b
1/4V1£4V —E/YVeVes) Vo) Y SFINN /Yoo gl e i e
£/AAALY e YYE YAAAD 840 /aVe00 gl o5l 0L glisl




VA7 655 0 o S15 03 Slonsls Ok (nsSS 5 SRl 55 S50 (eolBl y Salysghysn Jolse 2 (o) 2

2
-
»n
.
» -
* “w R
- . 3 3 & () e |
- 3 s
.! | e e e L) e Pl i
I & | ) )
o P 3
i ™
=
— 10
. o
: " - » - o 1300 P w0 »n weo nn
| ) [ DRV
wals ol Loyl U PPV Lo sl pU,l b ausls ol (Stmod dasly ) ls 403
T R 0RO ? SRS B NGBl — ? SRS LL
’ 1%
" .
. - . .
12 . . .
. 1 b4
2 . . 410 . . .
4a - . o ¢ (Altaaias | 3 Py lﬁ);-.i;;
: 3 | 2
3 . o sdss- 2 NY [ e e
3 . - 1
1 . . o 18
: o . .3
- - *
x * *
t . . 2 ° 3
- -
-
L] o
e 0 W0 pie 0 e 2000 e w0 Moo e ey ioe
T | A s

gL by e 5 o (Kian Wy of s g5 P, b e o Jsb (Saaen Aol ¥ Sl sas

el Loty
s
»
2 -
»
.
.
1 . TS S E—ye. in .
{ 0(.»-1;-.#1.&' : .- s » ” DR U O S
i _—d e ol S5 . : e R )
1 . e . - i b .
- . >
. 1 .,_,0_,-.--“—“‘ ! %
. - -1 . E LI
. .
-
o8 L | : ; s L
* o @ . S
] ©
3000 2 2400 10 ot e 13 - 1% 2000 £ 0 >0 =
(i) e ei)

CW)‘Q,:MM&MM%‘J.‘J‘JF W‘b%gﬁ”&qualj.OJbﬂ

SIS i s IS S s p & S omss

LX5BIN)

Lha}.u“g BL

xS

S rogls al ege Slaasia 5l L s S s e sl 51 S Glonls 0L~

;L»y,.:« S 55 o cpeme Ll Jlad glaasls s



WA Ll ) oled 0 ol YA Jl (aes 555400 5 Wi / Ar

sl o 3l Slpan Sls 1440 T3S 5 14a.
5o e b sl e e (Stees
o S5 il LS enils 0L~ gl
s o dsb s fED Ges Glaesla
5SS e s plE ) 8 s clae sl
il e U Waesls Jsb daey

bojsls @bl slafdes 51 Jolb )y
GBI L e (o Jsb 5 Gas dal Stas Ol
ol eV Stan b5 sl S« gl
san HSns Jolo B SOl gl
Olgea cod oS Jb 5 ol aikie s E«-La'.';)l
35 Wesls g 5 K 3 sdiSs s Llls
sl Gl b s 55 e e et
DMie 5 o cadlaie (B s GRS L ol es
B el sl 5l Lol by e 5 Laosls
Spen sasolid aake e 0L S 5l ol
Loades o glaglsl 3 a8 ol VLl
@ e Ve il Sl e e besls WSES oo
Ll YL

G e Sl i Jous S Gras (5o ons
DES 5 o 1y i op e cditees Ll el
(Jds s 4 S o il Gloply slabs s
b oL ke lpsly slabs e o 385
ek JSKES G b olan Gres sl Sl s
ol B aadlae 53 4l s s b leuls UL
a3 Ll |85 a6 glacans Lo
5 s psba (NS85 S S Ol

J.:LM: 3> edes Q‘Jxa.? )"5‘}4. CA.C«Ls r.:z.:.wﬂf}

2 Clawes

el 0325 g 5l addaie logls Ohr rde
i 4 3550 sdalie 55 Ime slossls UL >
5odd S iate e Yoo BYVer o plin)) s Ll
slazel 5 Lasiys sl slass b ol en (g55 5 L2
3 ol s o vy i s T A
b3 Skl 5 D Sl Sl e Gas Jde e
Calg s s S glaanls le @l baegls
b s arlgd] T 03 G b ol
w9 5l S Sl 5 P A des e OLD
Ol Cdd8 Ly enls Jialu 31, beaials oo 3 5
el 638 bl T el 3 e gla e
OLSs Loojly g 5 o3lll (Ko (izeon
O bowed oy 2 & sk 4w
Spe Sl el 5 S e b oS Glesls
Lol S oy 2 &S b o3 pd 0 odys 5,4l
SIS 5 e i LB edianill e azem
SoaSl (Bt AL eler i
BYVer oLl o ohsn padS s ol b ot
JSi5 Gl sl I e e Yo
S s S Aol gl sl Lo
OF Blwl dlowe 5 aogiols obrals L3 Sk
S Gl S a8l Sl dd oS s e ol
Sl grose ol 5 Sl oo Slols (SXL
o 6 a5 Cﬁ)@ébédﬁ)l{‘&s@m‘&w‘
5 Sl dBl Ll tlesss baoply oS
Sl o aads Vo B0 Sl ol o s
5 el ol e ls S > o e adlate 55 Wadlu

\ . .
ot Sl n S ol 2l L passe

Y Harris



M 1S5S o S5 03 Slonsls Ok 5SS 5 Sl 55 S50 elBl y Salysghysn Jolse 25 (o 2

o2 VN s petige 5 bidd Sy el

Barsch, D.1993, periglacial Geomorphology in
the 21% century, Geomorphology, v: 7 (141
—163)

Clark, M. j. 1988. Advances in periglacial
Geomorphology, john wiley & sons. V:
4.101-141.

Clawes, A. and com fort, P. 1991. process and
land form, 2ndedn. landon longmam. (154-
176).

Edward Derbyshire, 2001, Geological hazards
in loess terrain, with particular reference to
the loess regions of China , Earth-Science
Reviews, Volume 54, Issues 1-3, June
2001, Pages 231-260 Evin, M.and Fabre, D.
1990. the Distribution of permafrost in
Rock Glaciers of the southern ALPS
(France). Geomorphology, v: 3 (57 — 71).

Goudie, A. Anderson, M. Burt, t. lewin, j.
Richards, k. whalley, B. worsley, p. 1990.
Geomorphology ~ Techniques. 2™ end.
London: Hymam (106-159).

Harris, c. Gallop, M. and coutand, j. p. 1993.
physical modeling of Galiflvction and Frost
creep. processes and land forms, v: 18 N: 5
(101-198).

McBride, R.A., Anderson, J.B., Buynevich,
I.V., Cleary, W., Fenster, M.S., FitzGerald,
D.M., Harris, M.S., Hein, C.J., Klein,
AH.F. Liu, B. de Menezes, J.T. M. Pejrup,
S.R. Riggs, A.D. Short, G.W. Stone, D.J.
Wallace, P. Wang, 2013, Morphodynamics
of Barrier Systems: A Synthesis, Reference
Module in  Earth  Systems and
Environmental Sciences, from Treatise on
Geomorphology, Volume 10, 2013, Pages
166-244

Plater, A.J. Kirby, JR., 2011, Sea-Level
Change and Coastal Geomorphic Response,
Reference Module in Earth Systems and
Environmental Sciences, from Treatise on
Estuarine and Coastal Science, Volume 3,
2011, Pages 39-72,

Ritier, D. f. kochel, R. c. and miller, j. r. 1993.
process Geomorphology. third edition. V: 7
(322-454).

Ly o aibie SS5s a5 (Kb 585 Glasils
s Db oRIB s Wy Wl e

@\:..a

5 Sealisgios 5 Shbs OYA) Lo s eyl
SR (6 S5 Wy Ll S glaasls g b

claol s s iass ((OYVA) Lo de il
(Slre 3 ad = pdyanl Gbls (Srae 5 il b
s gy cJJJJ bKA:J\J L.Lir)\ qu)ls dL\d‘)

E) LA\_,.:.J: 6)\.)..:1.3 O (\VVV) ‘u)Jw}u ‘°3‘).L;.‘.‘.'“
:dl.w) ‘k;».‘?j:} Lo J:"”T ;aﬁ‘j} L L@T J}LS z?u
fYOA 40‘;@_’; oK.«i.’v‘b cJu;r)‘ wu‘)ts

e B e OV e el Sl
Al Sl glaauls 65ILLL s Salys b 4o
o2 YV G oKl (6,8 Al gl pSin
bl lalss g, Swolos Jeljfﬁy
JL&.«T’ LSLAM‘J LY i)z ‘5\aﬁ)‘j éu.bjjm
{(Yov-3yVo) &L:.%‘Jx;- LSL‘“;)’:"‘!)J’:’ ¢d>&~w ;;'J"
YE

‘.Sv'l.wu B &L@b}a}.ﬁ) (“‘V/\) th.."Jér; 4‘.5'La.:k.w
du‘dl&:., :Lw.w_;n “')\ﬁ 9 Jled g;ﬁ.."j'g" QLSF

oM 3 e Jelse 1 e (OYAY) (o po o uble
o el clelayl (Glogpsly UL Qz’_ﬁ’<5 9
VE 6l o ldl e lidss dabilusd (Olowl 3

L;l.hu.i:j) (\VV\) Ve Son ‘V—’;w\)l‘;-" ‘Lfl'c cct\._!&as

3o b Glacd Ol SLssl s s


http://www.sciencedirect.com/science/article/pii/S0012825201000502
http://www.sciencedirect.com/science/article/pii/S0012825201000502
http://www.sciencedirect.com/science/article/pii/S0012825201000502
http://www.sciencedirect.com/science/article/pii/B9780123747396002797
http://www.sciencedirect.com/science/article/pii/B9780123747396002797
http://www.sciencedirect.com/science/article/pii/B9780123747112003041
http://www.sciencedirect.com/science/article/pii/B9780123747112003041

WA Sl ) oled 0 ol YA Jl (aes 550,40l 5 Wi / AY

from Treatise on Geomorphology, Volume
10, 2013, Pages 106-129

Theler,D., Reynard, E., Lambiel, C., Bardou, E.,
2010, The contribution of geomorphological
mapping to sediment transfer evaluation in
small alpine catchments, Geomorphology,
Volume 124, Issues 3-4, 15 December 2010,
Pages 113-123.

Selby, M. J and Hodder, A. p. w. 1993.
Hillslape Materials and processes. 2™ end.
new yprk oxford. (201-298).

Sellby, M. J., 1985, Erths chamging surface
oxford: 302.

Short, A.D., Jackson, D.W.T., 2013, Beach
Morphodynamics, Reference Module in
Earth Systems and Environmental Sciences,


http://www.sciencedirect.com/science/article/pii/B978012374739600275X
http://www.sciencedirect.com/science/article/pii/B978012374739600275X
http://www.sciencedirect.com/science/article/pii/S0169555X10001121
http://www.sciencedirect.com/science/article/pii/S0169555X10001121
http://www.sciencedirect.com/science/article/pii/S0169555X10001121

	Spring 2017.96 - 5.pdf (p.1-10)
	GEP_2017 Spring_Vol 28_Issue 1_Pages 61-82.pdf (p.11-33)

