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1- Principal Components Analysis
2- Process Zones
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4- Channel Depth

5- Tangent
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8- Valley Width/Channel Width
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11- Vegetation Cover

12-Tukey

13- Canonical Correspondence Analysis

S8, 5 &S leSe (O (U St g sl e lpsy
(o) JUESI L g (6139 el p aiile) (o5
ool le; g e oo 4 [YY 5 Flo sl s
JSs il Jlad Ly ol f slaion (S8 pegss
]y (iSe) aSd ganail s (pl ool b S
ol S plie (2w w23 Shls &5 ola i
asasg baalllbe ol o [¥Y oYY Ylos
Jelse 53U sz Gl S eg8fg 0 o nail
slaslpl sloasly Jsbo jo alS (his » s yess90
Sleren 5,50yl 4 pladl bl bl 5l Kan Ly i
ad (2 Gidg g anlpl (6 yegd g0 Slogas
e DY g A Yoy YU o e aiile sla il il
el olalllae yo g [0 ¥ OAA O Vops ol
40,8 Gos Cumd 9 [FAVVAY A ocl o0 cons
crog slp b itz by S8 (VW] gee byt
ool (Lo JB Logas) baal )T (5 s g0 Slisgas
Yo one cilizes Gblie jo Lo el ol .ol ous
ol ity g 4 sl T asdllas ol o [¥A] ol
S S 03l0] g Wods gueds aalpl 0,0 9 anlpl U
JUB (2 0)8 cud 0,0 Gas 0,0 (2,8 puditans
9203k 50 e Hobbo 4y JUB ol 5 JUL Goe
Oty 3 6l amlnl (63U Al ad plil Slage
oS col (g 5 b i ooils slaaal ] Jsb o oS
o Cond (25 g 5l (Folite o515 g S 5 sl
LY T acal o anl ] cavoVU g anl ] 5l 2 )5 oo
STy Sl Laacal )l JUIS mhaw o asllae a5 x|
wib oo anlpl 63550 Lol JUI 5o aisS Jila o150
3 Ge Vo gl Sl s ) eolawl b el by Y]
aal 0,5 0laus 5 JUIS o olios 45 5 JUIS slaal
e ebdimy shls (e 5o (el oty
5 elolid (LS idg gl s )d e 4 pladl
O 9 LD Gl (a5 adisS (o515 o)
Goassib plosl 5l sy (¥ JS8) [£] 0t alS s
o) oo Jolds loanl )l (5505850 Dlogas Jlawe
G d(CW) JUK o, < T(VD) o, G—s (VW)

1- Valley Width
2- Valley Depth
3- Channel Width



Y4 0L 5 oo b doses

P i ST Syl ol ladisle (65055 30 555 s anlas

@ S S Sloogas ( Siwon polie (pizen
g L ol oads 00l Lt (F) Jsa 4 Woadlge
Coles ¢ oy s oy S polde ical b e 08
L) (S (2 ity Sl g (T olge ¢ (S 2l
Sly= Jsl y9200 BSE poolie 4y azgi b g oo Jsl j9ee
ool sl (LS glyzr 1S Tn pads

o (LS locad (gamain, (V) S5O jloged o
Lol 48,5 18 (o) 2 9590 93 5 J3l slojooeo &
a5 Lo it ol b (hte g Cite Zodle 4 ax g
sla Sl wliSB Slaogas ol odel  Jgax
Zifa- o oo oo lis bbyge 4 s 1) glaie
oy 8 dwle ¢ &S i plie glils 5 L Salim
Sal pdas polie bSaim o g o)l (i bLs)|
Hast oS o om0l (6 pinn Suon
9 S ¢ (Sl Colon iy olie 4y atinls Bows
Db o Sl

lnanly] (s agh 90 Sloogad il Jol> b
P e Gl a5 S llas ) Sk S)le (g 5o
2 e S 9 0,0 sl Cand (JUIS ()0 w0y
§ S (Nimod 0 Ly i 5 4 JUS (5 8f0 )0
Sy Jloil sy +TFY o TFD < TEY /B s e
Gl (2,8 Camd 900 Bos yoiie (e g do)d
e 0 Sl v o =y Jleisl maw s U
sloanl ] o (alS g gl ao,o bl ee 5 ot
(O Jguz) Wiy dslllas 5,90 0390200

L oleaalyl o olS jide zU oo, dwlbs
boanlpl a5 og cdhae (nl Sy Goe Alide ol
IS Goe b plarlpl b hwgio 3 Soo5 Goe L
O Jool mhaw j0) 2LS Giclg 25 o) Ll
Gos b olbaalpl aciwn o sae S Gl ls (auo o
SERUNPFNUNCKPUN SUPS NN Jo
rizan s YYIVA 5 SR YIAY ol S i g
B L iy bgie oSS e b plaasl
25 oy gLl i 4y g I ime NS (gl o
F Jooz) 9zl o WA 5 VIV o o IAF ol iy

U T o e o> o 5l ol slasl ol lasa 4o
G st Sl {DCA) ooty 15 pogh ke
9 43 plol [0 e 4S5 0l coliin] ol slaaisS
Jlade ol 51 Jol> uls jo 5145 el I DCA o
Fly sl Jae oL 5T 04y yiin ¥ sae 5l Lol 5 Jobo
o g a0 5l ol b g atslas g lael o>
sl anlg> 1) (6 ol CCA oy, aiile o,
s L LS| o 1) sladgl g oole zulis DCA 5JGT
g ol &l slaall g alS S5elsST slaog 5
SaisS y anlpl (g g8 )90 Jolse peiins 13U o)
oolaiwl L DCA (g, 5l Jol> a4y a2 b (BLS
slaloges g o ploul CCA 3, Lae ndas 5T
30 .l o 5 CaNODraw 158l o 5 oolainl b abogs o
o (65l e s Sl eioren asllas ()l
A oolaiwl 1,5 A9 ires

9 05 o515 Glee bLS| () 5l ol ol
Ol Sl Syl s plaw jo (BLS il g as e
Gty g5 )0 g 0 K o515 (&5 Sl e
Moo g il (Sian (Syle Sld o 2LS
Dyl 0925 o )0 G Jloia e jo ¢V

O Ol Bl (o 2 5l Jol mlis iron
2 PLS Gibe gl weyo b (BT 558,500 Dlyess
olas plid |y gylo omme B S)le cls zgla
(Y Jgo=)

W PCA Jas cmo 00l lym asllae o0l jo
Slogas 4 axg b (25 Glacs ganat,
ooliz ol BSE Lot 5 S)le s molans lidi S
Lagl jo o8 wigd g0 Ll (alojsme cad 3 o 0
Jsa> o5 jslilan il BSE o ) o oing polia
ger—e Ll cnl Jol adlge 990 50 058 o0 ovalin ¥
YA |y el s gl dilge Cepanl bl o

1- Detrended Correspondence Analysis



YW Oliwwy 9 50l oY ejuc‘fu\lq-rﬁ&&‘ Ll ;Q.LGMM)J\"

aslllas 350 039050 ;0 Loyl s (Kiwrod 5 BLS idigy 2l 00 5 (31591559 ,Se polie -Y Jgur

S 5959, K e (30,8) o i

SIVY £ VY oIV £ IYF oS
o] Ly R2 S
- IV¥ ofee¥ P

ladlge 5l plaS™ 12 a4y bgy o (il g lade Y Jgax

BSE o, a4 e uibyly (0uo)0) Guibyls oy ylade  adlge

YIYY ARAVINAS YAIOO YIve \
Y/IAY ZeIvY \RVidd Y04 Y
V/AY YAIYD YAIOF VIAY Y
VIYO AJIYY AR \TAV4 ¥
<IYA RYZATN FINY Q4 N
./f- Voo YIAY L4 7

PCA g, y adlye s aal ] JUIS (5 5209850 (sl e 5 oSy (Ko =¥ Jor

(H97e0) adlgo Coogas
o ) el o £9° Js!
<[-YVYY ofee e AR 4N RN A4 —+IYYAY ARAR 033 S
-y <[+ YAY —+/[-YOA EALYAl ARYAYN ARG o)
DARYA T <[+YYA —+/+AY¥ -+ 10F-0 ATANAY <IYEY . cdew
DK < V7. AR LA 2N AR RAY <[+ YOV dulo
NNAR SVERY  —esqeF e AYYY - IYOYY -I¥Fea EC
<IYOYA IAVANN < JOAFA ARS4Y < IYATY —+/YY4) pH
—[-YOF DARRAN <[ YFY /1444 «[+YAF <JFYYY LsJT_»Is.Q
-+ /fOYY < JOAAY AR <IYY-Y “[NYF <IYYOY Sal
SARNA <[+ OFY AYA N -+ YY?Y -+ [OYAY -+/VY44 =
AR SV~ AN SNV -0V <IYYAA O
AN 4 <IYQ-V ERIAYZN B INARI <IY-YY «[+Yq- by
—oI¥Yee o [OYDA =+ [-AY- S\YA$ -/FOY - SI\OA- )
EC
324 NP
24+
o3
§ 16
2
1=
S
84t
hCaCOS
hosphorus
—_—Orgenic-haterietia T T
-100 -50 %@otassium 100
sand
_8 cClay
’Sa.im
Cas04g
@, 2 -Sa.im =155
Coemponent 1




TV OLSes 5 s L dasms P iy S ol gl on Gl (555080 50 55 5 aalllae

anlllas 3,50 0350 slaanl pl,0 LS ilg ZU duoyo b S8 e85 (sl puiio adal, -0 Jgax

2L Gl b ey
£f oo o[y F* YIYa £ «/0F .
00 P
£f o[+ DAv A EIA R 05 Gac
)
ff ofe o[ fYE* VY xNNY JUlS o e
£f <\Y AR olfe xNY JUS e
£f o[+ AR4 [+Yf £/ \ JUS o
£f e AT Y/fF £ - 0,0 Besl b,e
)
FE .Y iaa YIYY £ +/YA JUS gacl e
¥ oo oJFVEE At /0N . . .
JU 2seleye 250
LAY AN /SR JBIS oso s sac
)
. Cefe + .y
LABERYLYS [o-Y VIF £ Y (U asl o000 s o)
i VY £ Y)Y BLS Lidg oy

S bwghe SzsS
VY/)AEF/AAP /Y- £)/F430 NINZINN o
YVIVA£S/VYP £I¥atV/AY? YIAYEV/YE? o
\F AR v Aigos Ol
b o o Ll opl pow 5 ped el gladilpe  asls 5 PCA Jue como anb sl dallla ol 4o
oo AATER ‘).’) R u.l).a.m.a.) £9° 9 Jﬁ‘ 4.9.15.0 u.a.o.m‘ g_)l_’z.u‘ ‘S:Lb)ﬁ.’?r.a u_u).a (o= A eolar ! BSE

Loadlgs 5l oS y2 4y bgype il )ly e -V Jouor

BSE Qo) ay grend willy  (aey0) Guilly ey slake adlge
Y/aa /-4 f1/-4 /oY \
Y/e- IAlidd ARYING YIv# Y
\/OY YV/A¥ VEIYA V/vA Y
\/-Q AVIAY /4. V/-A ¥
<IN¥ af/vy ZIAA AN N
AN AFIAY A7AR <IYY 4
<100 AAVY VIYA ARs Y
Ard a4/-A AN AR A
Ny 29/PA I e q
<NY Voo <IYA o[+Y K
Lo ke 05 o oanlie Jgaz cpl 0 o5 jekilen  Loaalyl s tesd sn Sl ogas Sien molie

s 9 JUI e (JUI o, 0,0 Gos 0,0 oy sl ol ools Las (A) Jgaz (0 laddlge 4 Cuns



YW Oliwwy 9 50l oY ejucf’u\la-rﬁ&&‘ Ll ;«J&MM)J\"Y

STy o S U sle e (o fege bl o pou
Bsl 22 5050 Basl P e ooz jome o (LS S
2 IS5 st Setes JUB s g il oo JUIS

Bl e pay Heme ) (BLS sy ST

Jsl sg2me b1y (s 0 i anlpl JUIS 5 5e/0 )0
Laaalpl o LS slacus (Sl p cplplo )l
P ) 9 JUU Gosloys Gas sl yaie il oo Fge
ailgo sl yuitie oy et (JUIS gl (2,0)(0) Gosl

PCA [ig; o leailge b anlpl JUIS (55058550 sl it ) plaS jo (Ston -A Jgor
o ) el Py Js!
ANZA SRV ofee-¥ <[-Y\Y <[FOVA 0y P,e
VO /MY VAN RN I <JFYTY 0,3 Bos
ST FFE GNYEE —oeQAA —fed. I JUS e
AR A/ YR R SRV AR VA MEERYA $ A <FAYY JUS Ges
—+/[+¥YAA - JAAEY - [-ENF - VATY - EAMRR JU s
S IOYAASIYNY S FYD )Y o[- FFY 0,5 Gesl b ye
JYOAY  [-AFY BTV YFY. - -/ FYE JUS sasl e
SNVARZ SEERVES SRRV ERS SV AN < IFOYA JUS o pele,s Loye
—[YAF CNAFE o /FFYA /OYeYV —e- e V0 U Bacloys Goe
S lSYYA L SYYYY SeN08) S IBAAY - S YoYU Gesl (5,0) (0,8 ol L55)
* 6.0
g} ® No vegetztion
® Zy.fa-Sa.im
Saim
X Hast
3.6 ~ Hast-Ta.spp
W/D Valley
» ® ® 24
= L] D falfey/D Channel o
g 1.2
= ® ©
Channel Depth
- W Valley/\W Chanel
2ee®™® ® 3 ®Xx 4
L L 3 Channel Width
L - Valley Depth
[ 2
X
{W/D Valley)/(W/D Channel
wrEhannel
-3.6 Coemponent 1

PCA L3, 4 anlpl (5 y5eg8,50 Jalse a4 Cos oLS laas Ol i (goidin, Jloges -V IS

5 ol i Sl S92 90 @l (izren b
Lol (2l aslyzr (ST 5o sl je2ee )05 230
sbajgme Syao (ame Jalge ;0 45 (Sl 4 4z g
e NS U sle pite G Bl o0 3L 09 5 o
Pt Camd 5 JUI (o (JUB Gos w0y Bos w00
s Hast als clacas b Jsl jsme 5l JUS Lo ,efo,0
Ol 9 998 0 000 (698 5 ekt L3I Hast-Ta.spp
Slacs windlb o dily Jgl jo7e 4 Boes o5 99

polie Joaz g (gaudiw, g siasa g Ly

l o (e g Sote Cudle ()5 L 50 5 (Saon
C»._w‘) )‘ Jﬁ‘ )9 yO o] OM—‘ J9J> 5o as LQJM
5 JUB (2 (JUB Gos w00 Gos w0y (o0 o &
30 9 9l o loy rals JUK o,elo)0 o, S
S 9053 Fosl(2y6 Comad b 4 Vb 5l pgd 5 97e
5 JU sl oy Cad g Luals JUIS Geslo,o Gos
ol38l (U sl (2,2)(00 Gosl (5,8) Cumad



OS5 g alb e

A b AST L Syl ki ladisle (655055 30 555 s anlas

el 5235 mesd (5l edin ol 5 378 52
Y (BS Gida b bl o Ll (s)ls gme 5 (anme
942575 Jol jeme yo (ool S Job aSl o 4l
Jgaz) cnl Vooae l jiis a5 009 ¥/-4 DCA Ll
M U5 CCA 5 e iadss ol 5 4055 <8

Syl LU cpl oy e )

Gy 03B >le s e men ¢ Zifa-Sa.im Sa.im
S50 layesite b8l b osSiae alal) (sl oL
S 5 JUB (82 (JUB Gos 0,0 Bos w0y S0
o azg b aidlbios Jol homeo 51 JUB (5580050 (550
55U God et 4y axgi b g DCA Ll g 4y 5
3 oolit ] (AL (sLmaisS STy 2 o Julse

DCA Jdov g 55 4 by yo ulis -1 Jgo

Foome Yoo Ve ) e polie
A ATA R & VR O R A 7AR S Aoy il g
YIAf Y/fY Y/OV Y/-Q oLl Jeb
/Y </YY SAA - [7Y oy ylade

Y/#Y 455 soaly 1o 0o (6, Seslail il ls IS

Eooe 9 oo isS (sl o7 S SlAsT (slaosls
aS aigS lad abl o (attine 00l o lailinl 059 molde
Jsl sloyome sl ol polie 958 oo Llttal Jouor
2920 93 ol g 9l oo Lajgome plosw 5l oy pgo

e ge ol | laasss il lg wo s o il

Jolse 35 o LS sloaiss STy jloges

500l Slgsran DCA dox 5 45550 4y bogs e gl
sloosls soiug, 5l Jol> el aoMs (V0) Jgo
Sl 0o ools iules laanl T (6 iegss Jolge b (slaigS
GJGT:_?LA—d\_;; M ©0ig ).?.QL;LA de_?- Q_;.| Je

B 5 G55 slajgmme (o (Siaaad 059 polie-) e Joaxr

oz Fome Voeme ¥ ojeme

Ve

el

Y/#YN ARY <IYA <Y <IfY
oA <IAY < IAY <IAD
fAlY ARYA Yan IV
AAIA YY/A oYY Ya

Y/#YN

V/EY

o'}g'? )g.oui.n

aalpl (5 yogd )90 aisS (Sor

SlsS swosls ez il jlg wo )y

(S 098 )50m 435S (Ko (2025 il ly Sy
Jis 0329 polie ggome

0 .))‘..XJL';...;‘ 3T ).'a'blia Egozme

Oeze2 9 A4 1 ST L s L a5gT  Sior (s
O Gl e ataly aS 0gy Cllae ol Silo 1,85 A4
(P-Value<0/05) 5 )l 5929 ladisS L (5 50g9,50 Juloe

Lo ysme ot (Kol 5 25 V) oo o
J_A‘9£ 9 (ENX) ‘rla.om <5L°;9>m (SPX) 6“‘—;55
a2 oo ol Jga )LAT sl 0l 00ls ylid (6 yegS

Sl S cise a3l 5l fols gmls (38,8 L o b



YW Oliwwy 9 50l oY ejucf’u\la-rﬁ&&‘ Ll ;Q.LGMM)J\“:

= Py fi ~

(WYWIVD) /I CW/CD»

WV/DV

VW/CW i

Zy. fa
Fay

Sa. im
S s s S s e D COIREIRA s ST SR S S S S S S S
CW/CD Tan
Fay
Ta. Spp
=
-1.0 1.0
CCA S5 3l oolaiwl b aLS slaasss ST, anlyl 6 esd )00 130 loges —F S
(S r05590 Jolse 5 o sy (SPX) (514655 (sl y30 (oot (Smsod s V) g
SPX1 SPX2 SPX3 SPX4 ENX1 ENX2 ENX3 ENX4
SPX1 )
SPX2 SRR \
SPX3 —+[+¥YY  —+[-YYA \
SPX4 [+Yaq <[+YAY  —+/-\VY \
ENX1 NTVYS Y PO [onon [onon \
ENX2 ofeees AEY . [o oo [o oo ol \
ENX3 ofeees ofeeos “IAYY . [o oo ol ofeees \
ENX4 ofeees ofeeos ofeeos INEY ol ofeees [o o0 \
VW —+IY+YY —-/YOYY <JFEVY [NeYY  —<YYYA  --/fY.Y [OYY - <AYVY
VD —+[+2\Y  —+/f-AQY ISAZA IYYY«  —+[+¥YA -« [FAOF [OAYY <IYAYY
Cw AR, S AR N 1OYY# /Y4+4 —+/A\YY.  -—./fQq.Y lidiYed </YYVYY¥
CD [+OY+  —+/¥AYA4 JEYYA =</ 2NN [+#\Y -« /YTY¥ IYYO®  —+/-YFQ
TAN ARTANEERY R VA Y AR R /YAYY IYEYS -« NYY - /YO0F < IYPOY
WV/DV —+[EYYY IYAYS =</« AYY —</¥F:)  —/FAAY IYYA  —e[Neor 4 JFYY.
CWI/CD AR Y ARYAR [+ \#Y IYPYE =« IYOYD  —-/\YOF [+Y-Y DARS4d
VW/CW —+/+ADA IOONE =< /Y- NY  —</\FFY =<V )) E A ANEERYA R () SRRV B 44
VD/CD AN A [++0F —-]-QYF IYYEA  —<1NAYA [++88 —<IVYAY AR
(VWICW)/ - |Y#fA IEYEY  —/-aF)Y  —ovPey YN Y IINATAEEERYARE fARERYA & VA
(CW/CD)

slocosgame L Lagl 59, o oalS idgy i
JRRUE I FUS K SUNCH U I | § (W O SPINVEoN
L1y solosine aduly aslllan 0590 (5l ks zslaw
Gl pisST olos lis olS ibgy ZU Ol s

St gblis ) (S8 (L i s wall (55,8

G S ARl g ey
oS 8l ol o il s (25 jo oS jsbles
Ol L i alal) slils (5ile culs po 05 S
Gime mli b Gelate 5 cosl (alS by gl oo
aSaies glaaile byl a5 o151 VAl el L3
LS bt 5 (s sl Sy oon Ll s



YO OLSKes 5 goeo alb oz

A b AST L Syl ki ladisle (655055 30 555 s anlas

sloasslw 5l Lol Lol ogw) ario a5 aiib s
5 Ll gz bap)] 5l Jols Sligasy 5 ol Gylo el
mls ol Sl (ol e (LS il ple
ey b olS slacs 1Sl o) p 5l Jol>
PCA Jdow 5l ooliiwl b anlpl (6 098,90 Slovgas
9 s b slaanlpl 0 bLs | ks sl >le yo
Zifa- g Saim L3 sloces o5, L lawgio Ges
5 aal )l asl> o Hasst g Haust-Ta.spp als s
oéjm )D u,ul...o.o &?95 6[.&)4\.@‘).:] W"é}’ G))l.c (_;‘>‘9.:
Sa.im L o s 2lS iig a5 bl o L | LS
= PS5 Glacdd (Sl oy p 5l e bl o
Ny }.,JBT oogy sl b Ga:L.f sleaiss sty
ST DCA 5l ol zuls .ol oolatwl ool 15 sl
QLM.: G dw, &Lm)jm ey :\9-9; la ‘) Gmtf LngdJ;
&l asllas pl ;o DCA 5l Jol> bl 4y axg5 L ols
S yog8)y50 Slogas 5 LS laaiss le )y
bl 58,5 i o Lol pll CCA Laugs anl
4555 (St (e sl o5 Sge (a5l 5l Lol
o=l Sle )52 e 999 LSO L laxa U
1) 6)‘$62M Lgl:dag‘) u......."}u CCA 05.4)‘" as S dlas
Ol (6 yeg8y50 Jolse b ol slaaiss 1Sy oy
dlse o (Ko 2l 5 ol b Ll ows
b eed 9 (BLS sy ZU o515 9 (5509890
Sleogas L bL3 )| o <5‘°L5 slocws (iSTy 5l Jeol>
loadss 56T Lug Gl (>l )0 anlpl (55009850
L iayyse e o5 fosin bl Sy ol
P oo (ST g (pLS by gb sy
g 4l pl olal s a5 aao o ylas adllas (plosl o
Sirad aal ] 63,8 o)l 0 alS g sl
e ol Sl dsllas ) ol uioren o,l0 592>
o5l (Sl any 1255 slaasl ] stag) jold a5 con
G o laize bl s 2,8 slaasls i,
IV 9V F] aiS o 0l 1) ascs ol

Ot S yegs 5 (Saisls e (SeisdsS T slaal
Simod o) 5l ol b [ ] oSl gble
2 PLS e gl deys 9 Sty la e (e
0,0 o, sl i a5 ol s axdlacs 0,90 adlais
P S § 040 o] (546 S (JLS o,
JUB sl 0,8 Camd 90,0 Gos (JUIS 5 ,</0,0
P PLS Gids gL ey p ) IS0 cn i
Sl Lo yeite ol gy 5500 (S)lo (g5 slaanl ]
Tl smeyd poyd e Logas 5 JUI (550 e 85
gL 9o () Gl L oS (6y5b @ 0 )ls alS g,
b Gl Gl (A sladal ol jo aLS by
P sl Solds (658 B ke 55 8,0 Al
slodaallas syobay.op oL jidg U ooy
O U (eS8 el 5 4 S g bawgie o SoS
ol i adlllas ol gl acdls 1) ibe U dws )y
Ive] ool oo godaie (L3 sioe slaasdl b ases oyl
5 e d sl Sy il s 4 ke slaaiile
5 2LS b Sl ul g wl Sul olS il
ool IY] el ol en gounie slacgsgame b (>l ol
Lyl o o 0g3 b Lole Jdo asaloy, slaas;le
et 5 S Ailye e s & e cslausle
RS e 0, g Giailem il (Sed wpal s
Boras bosjlu ol v Jds crod 4y canl Jlgss b
fodge ol LY] ol o (5 5meS aLS ide sl
ol amme Ladal ol sl ol 31 L oS ol ol
Ol L g ol e a8l O bz 2 g (Jlas]
@loasslu 5l syt Slgw, O Gy ja8 5 pze
).b 9 03 J_‘o& UL’)} -bﬁ-h-’}-' asls CA.:J)Q g_;l.v}m) 6‘)‘0
36 b Gaimrer ol Sl ol )l e cos
Sis bl Lad glaalsog, jlie 5,5 slaanl ]



YW Oliwwy 9 50l oY e;@c?ﬂ?rﬁ&w‘ Ll &&MM)JV?

References

[1].  Ahmadi, H.  (2000).  Applied
geomorphology, vol 1. Tehran University
Publication, Iran, p 623

[2]. Bagherian Kalat, A., Ghodousi, J.,
Angoshtari, H. & Gzanchian, Gh. (2006).
Relationship between Electrical Conductivity
and Vegetation Cover in Marl Soil. Journal of
Environmental Studies, 10th Iranian congress
of soil science, (in Farsi).

[3]. Bahre, C.J. & Shelton, M.L. (1993).
Historic ~ vegetation  change,  mesquite
increases, and climate in southeastern Arizona,
Journal of Biology, 20, 489-504.

[4]. Brierley, G.J. & Fryirs, K. (2000). River
Styles, a geomorphic  approach to
catchmentcharacterization: Implications for
river rehabilitation in Bega Catchment, New
South  Wales, Australia, Environmental
Management, 25, 661-679.

[5]. Butler, D.R. (1995). Zoogeomorphology:
Animals as Geomorphic Agents. Cambridge
University Press, Cambridge, UK. 231 pp.

[6]. Engelhardt, M. B. (2009). Geomorphic
Controls on Great Basin Riparian Vegetation
at the Watershed and Process Zone Scales, A
MSc thesis in Natural Resources and
Environmental ~ Science.,  University  of
Nevada, Reno.

[7]. Frankl, A., Poesen, J., Scholiers, N.,
Jacob, M., Haile, M., Deckers, J. & Nyssen, J.
(2013). Factors controlling the morphology
and volume (V)-length (L) relations of
permanent gullies in the northern Ethiopian
Highlands, Earth Surface Processes and

Landforms, 38(14), 1672-1684.

[8]. Gabet, E.J. & Bookter, A. (2008). A
morphometric analysis of gullies scoured by
post-fire progressively bulked debris flows in
southwest Montana, USA, Geomorphology, 96
(3-4), 298-3009.

[9]. Gibbens, R.P., Beck, R.F., McNeely, R.P.,
& Herbel, C.H. (1992). Recent rates of
mesquite establishment in the northern
Chihuahuan Desert. Journal of Range
Management, 45, 585-588.

[10]. Graeme, D. & D.L. Dunkerley. (1993).
Hydraulic resistance by the river red gum,
Eucalyptus camaldulensis, in ephemeral desert
streams, Australian Geographical Studies,
31,141-154.

[11]. Green, A.N., Goff, JA. & Uken, R.
(2007).  Geomorphological evidence for
upslope canyonforming processes on the
northern KwaZulu-Natal shelf, SW Indian
Ocean, South Africa, Geo-Marine Letters, 27
(6), 399-409.

[12]. Grover, H.D. & Musick, H.B. (1990).
Shrubland encroachment in southern New

Mexico, U.S.A.: An analysis of desertification
processes in the American southwest, Climatic
Change, 17, 305-330.

[13]. Heede, B.H. (1970). Morphology of
gullies in the Colorado Rocky Mountains,
International ~ Association  of  Scientific
Hydrology Bulletin, 15 (2), 79-89.

[14]. Hupp, C.R. (1986). Upstream variation in
bottomland vegetation patterns, Northwestern
Virginia, Bulletin of the Torrey Botanical
Club,113, 421-430.

[15]. Huang, H.Q. & G.C. Nanson. (1997).
Vegetation and Channel Variation: A Case
Study of Four Small Streams in Southeastern
Australia. Geomorphology 18:237-249.

[16]. Joaquin, G.C. & Gabriel, M.M. (2004).
Comparison of floristic changes on vegetation
affected by different levels of soil erosion in
Miocene clays and Eocene marls from
Northeast Spain, Plant Ecology, 173 (1), 83—
93.

[17]. Jongman, R. H. G., Ter. Break, C. J. F. &
Van Tongeren, O. F. R. (1987). Data
nAnalysis in  Community and Landscap
Ecology. Center Fire Agricaltural Publishing
and Documentation, Wageningen. 299p.

[18]. Ludwig, B.B & J, Auzet. (1995).
Hydrological structure and erosion
damagecaused by concentrated flow in
cultivated catchments. Catena, 25 (1), 227-
252.

[19]. Matthews, E. R. (2011). Piedmont
Alluvial Vegetation: Classification,
Geographic Variation, and Restoration., PhD
thesis in Ecology, Univeristy of North
Carolina.

[20]. McDonald, E., Hamerlynck, E.,
McAuliffe., J. & Caldwell, T. (2004). Analysis
of Desert Shrubs along First-Order Channels
on Desert Piedmonts: Possible Indicators of
Ecosystem Condition and Historic Variation.
Desert Research Institute, Final Technical
Report

[21]. Montgomery, D.R. & Buffington, J.M.
(1997).  Channel-reach  morphology in
mountain drainage basins, Geological Society
of America Bulletin,109, 596-611.

[22]. Montgomery, D.R. (1999). Process
domains and the river continuum, Journal of
American Water Resources Association, 35,
397-410.

[23]. Mouw, J.E.B., Stanford, J.A, & P.B.
Alaback. (2009). Influences of flooding and
hyporheic excange on floodplain plant
richness and productivity, River research and
applications, 25, 929-945.

[24]. Nicole, P. (2012). Effects of Land
Surface  Characteristics on  Pedogenesis,
Biological Soil Crust Community Diversity,
and Ecosystem Functions in a Mojave Desert


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwjomLC08ofQAhUD1RQKHeYfCgwQFggkMAI&url=http%3A%2F%2Fonlinelibrary.wiley.com%2Fjournal%2F10.1002%2F(ISSN)1096-9837&usg=AFQjCNFypvd64fgOVqxnaKDjtKpTOic69A&sig2=xGJnrrEqbaizGddPzSPzWw&bvm=bv.137132246,d.bGs
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwjomLC08ofQAhUD1RQKHeYfCgwQFggkMAI&url=http%3A%2F%2Fonlinelibrary.wiley.com%2Fjournal%2F10.1002%2F(ISSN)1096-9837&usg=AFQjCNFypvd64fgOVqxnaKDjtKpTOic69A&sig2=xGJnrrEqbaizGddPzSPzWw&bvm=bv.137132246,d.bGs

WO 5 goeo alb e

A b AST L Syl ki ladisle (655055 30 555 s anlas

Piedmont Landscape, PhD thesis in Soil and
Water Sciences, University of California.

[25]. Nilsson, C., Ekblad, A., Dynesius, M.,
Backe, S., Gardfjell, M., Carlberg, B.,
Hellgvist, S. & R. Jansson. (1994). A
comparison of species richness and traits of
riparian plants between a main river channel
and its tributaries, Journal of Ecology 82, 281
295.

[26]. Nilsson, C. G., Grelsson, M.J. & Sperens,
U. (1989). Patterns of plant species richness
along riverbanks, Ecology, 70, 77-84.

[27]. Saleh, A. (1993). Soil roughness
measurement: chain method, Journal of Soil
and Water Conservation, 48,527-529.

[28]. Parker, K.C. & Bendix, J. (1996).
Landscape-scale geomorphic influences on
vegetation patterns in four environments.

Physical Geography,17, 113-141.

[29]. Peterson, F.F. (1981). Landforms of the
Basin and Range Province defined for soil
survey. Nevada Agricultural Experiment
Station Technical Bulletin 28. University of
Nevada, Reno.

[30]. Shaw, J.R. & Cooper, D.J. (2008).
Linkages among watersheds, stream reaches,
and riparian vegetation in dryland ephemeral
stream networks, Journal of Hydrology, 350,
68-82.

[31]. Stallins, J.A. (2006). Geomorphology
and ecology: unifying themes for complex

systems in biogeomorphology,
Geomorphology 77, 207-216.
[32]. Soufi, M. (2004). Morpho-climatic

classification of gullies in Fars province,
Southwest of IR Iran. 13th International Soil
Conservation Organisation Conference, p. 4.

[33]. Swanson, F.J., Johnson, S.L., Gregory,
S.V. & Acker, S.A. (1998). Flood disturbance
in a forested mountain landscape: Interactions

of land use and floods. Bioscience, 48, 681-
689.

[34]. Tabacchi, E. & Planty-Tabacchi, A.M.
(2005). Exotic and native plant community
distributions  within ~ complex  riparian
landscapes: A positive correlation, Ecoscience,
12, 412-423.

[35]. Tabacchi, E., Planty-Tabacchi, A.M.,
Salinas, M.J. & Decamps, H. (1996).
Landscape structure and diversity in riparian
plant communities: a longitudinal comparative
study, Regulated Rivers: Research and
Management, 12, 367-390.

[36]. Tamartash, R., Tatian, M. R., Reihani, B.
& Shokrian, F. (2010). Investigation on
relation between physicochemical
characteristics of marl soils and plant
communities (Case study: Birjand plain).
Iranian journal of Range and Desert Reseach,
16(4), 481-492, (in Farsi).

[37]. Tatian, M. R., Zabihi, A. R., Tamartash,
R. & Shaabani, M. (2011). Determination of
Indicator Species of Some Soil Characteristics
by Ordination Method in Kooh-e-Namak
Rangelands, Qom. Journal of Environmental
Studies, 58, 21-28, (in Farsi).

[38]. Toranjzar, H., Jafari, M., Azarnivand, H.
& Hganadha, M.R. (2005). Survey on
Relationship between Soil and Vegetationin in
Voshnou Rangeland Qom Province, Desert
Journal, 10(2), 349-360. (in Farsi).

[39]. Zare Chahouki, M.A. (2008). PC-ORD
Software, Multivariate analysis, Course leaflet,
Natural Resources, University of Tehran (In
Persian).

[40]. Zucca, C., Canu, A. & Della Peruta, R.
(2006). Effects of land use and landscape on
spatial distribution and morphological features
of gullies in an agropastoral area in Sardinia
(Italy). Catena, 68(2—-3), 87-95.

[41]. Valcéarcel, M., Taboada, M.T., Paz, A. &
Dafonte, J. (2003). Ephemeral gully erosion in
northwesternSpain, Catena, 50(2), 199-216.


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi6mYGE84fQAhVCLhoKHX1uBT4QFggbMAA&url=http%3A%2F%2Fwww.tandfonline.com%2Ftoc%2Ftphy20%2Fcurrent&usg=AFQjCNHLXicLd3Iu21VZtoFSmw2RgOkqrg&sig2=N4WKb5O5xLB5QxX84IAlqQ&bvm=bv.137132246,d.bGs

Arid Biome Scientific and Research Journal Vol.6 No.2 2016

Biogeomorphological Study of Marl Geological Formations with Emphasis on
Vegetation (Case Study:Lamerd, Fars Province)

1-M.T., Sehati, PhD Student of Combat Desertification, Department of Rangeland & Woatershed
Management Faculty of Agriculture and Natural Resources, Hormozgan University

m.sehhati@gmail.com
2- A. Nohegar, Professor of Department of Environmental Planning and Management, Faculty of
Environment, University of Tehran
3- Y. Esmailpour, Assistant Professor of Department of Rangeland & Watershed Management, Faculty of
Natural Resource, Hormozgan University
4- H. Gholami, Assistant Professor of Department of Rangeland & Watershed Management, Faculty of
Natural Resource, Hormozgan University

Received: 01 Oct 2015
Accepted: 25 Jun 2016

Abstract

Vegetation cover establishment in marl geological formations due to some physical and chemical
characteristics in most arid and semi-arid land associated with numerous limitations. For a proper
understanding of the status of ecosystems, arid areas need to recognize the dynamic relationship
between vegetation and geomorphology. This study included the relationship between land surface
properties and morphometric characteristics of streams with distribution of vegetation in marl lands.
In this study, according to the Hydrgeomorphic classification, streams morphometric properties and
vegetation characteristics to evaluate the impact of morphometric characteristics on vegetation
distribution along homogeneous waterways units were measured. Also vegetation cover, surface
gravel density and the roughness of microtopography by linear transect was measured. Soil sample
were taken and transferred to the laboratory for determination soil characteristics. Streams
morphometric characteristics and land surfaces properties relationship with vegetation cover (%)
were analyzed by statistical tests.The results showed that there is direct significant relationship
between surface gravel density and vegetation cover in marl plain. The results showed that
significant role of some channel plan characteristics on the vegetation cover (%) and distribution of
different plant types. CCA analysis is not suitable to analyze the relationship between plant species
and morphometric characteristics of streams in this area. In conclusion, our results showed that the
role of surface gravel density and streams morphometric properties on vegetation cover (%) and
distribution of vegetation type in marl geological formations, but the prediction of plant species
distribution using CCA analysis, with emphasis on morphometric characteristics of streams in the
study area is very difficult.

Keywords: Geological Formation, Marl, Stream, Vegetation Cover, Biogeomorphology,
Geomorphology.
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