Sl o 5 S Sligios kb3 — ale aslibad

(VWAF) Vo V=VA i F ol YY 0l
HOF Jow 3l oolawl b (589501 5 S K> o ) uﬁsf!x S Jw

¥ g Y . E3 -
o Je s wsle Moo o SLLL s e T Uble Saese
) D ptne 5o S o8l gmb e 01l (555551 JKim ok (6583 (6 pmetils o s sk 5 =)
mn.adel87@gmail.com : iy S s
u‘j\ (\ﬂw}w ¢Q% Ssls ‘Lf""‘l’ C»\...a saSzsls ‘GJ\JKL? G)Jg bl =Y
Olal g (et Can S sls (sl r).\:— 3 L;;«.L C;L;a CEHN w;ﬂ,\lf;.-‘» 5); oboleal =¥
o) wdme g (S Kl b @\.:.a 0uSils gl o5 5 leails —F

VF/-FNY iy gl AF/V/Y4 dls gt

oSz

Bl il 635,50 S LK s ol 6olap atels 5 dinge Slie s 5 3 OS2 oledde g0t iR Sua
ool Wosls (655l men sl Alias, b 53 5o Ol olm opes baapailas 5ok o g el 55 ko
Lo gmso o oo SolsS mty 5l wsaikas a 5o ias Ol e Yoo 5 akpaslas o alolb 5 e Yoo wowshs » 4
S i a8 Ll ol ss slaw gl L s sslimal e Yoo 5N0c Ve D o abi T 0 e 00 ol
o S s ad catl y S wse e Sle Yo U i Ges ) abai an 3l wasandss a o o o Selul e sl V/O
oot S a el Wosls (5551 men sy SlS YT+ 5 wpaidad FF 5l samays ad Jie o3]Sl yas
o3zl (AICC) oas o ST Sl Jlas 51 Jae cp e ot 5 48lbann s HOF Joe 51 S Jelse 4 2, &b
S ol Jae o e olsea s 68cin s gle 5o 1 AICC [laie o S &S Joo alols o S s
sdal sty sladde 51 as,s YV/0 Lo oS ol ol CL“ s R ver. 3.1.3 51530 553 eHOF anes 5l snlinal b Slilon
VI sl dse k63 S oo s ool b o sladote 5l ssel sty sladua 31 a3 VY/0 S s g Jlo s w5 sl
crmad 5 635,015 SIS 355055 $mte Ollae sanl s 5sd e slgiy s sanlie bl 51 s s VIT
5 2Ll HOF Jaa 51 eolis

Al s (gHleJae @HOF alanc 5 Joe sl 355lh0 (g5l 5 asls 1 gudS” slool s

5 2Wlas oledbl e (Scott et al., 2002; doddio
wile iz Ll 6l s, omizad 5 50 ) i SR PO R P R VR PR QS0 SR C O

Generalized Linear Model ) 43\, voons s s S e Ui olse 4 Ll sl 5 besls e
Generalized ) aslpwss e sbdas (= GLM Austin, 2002) cul oo axlie cbls 5540,



b ool b 635,008 sl dKis L3 il 455 i3S ol

Sl oS 5l b s oS Lo Ols g e 28T, (2009
Lodksl 5 e (SSdnnd sbwssime Jols
o) s sl e s gl s (K Ols s e
sdalin Laly, (oL, sbdae @b 5l cwl L asl
5! ¢ lws .(Huisman et al., 1993) > A Iy su
s saalin ol 4 Cod s S8 Ol S
i A el a8 Sy bl casls aalss
Cramer & ) cul ) f ble plus cle 4
.(Hytteborn, 1987

Jole sl 4 5 oY (glosly (Riparius) sl
o5 (Riparian) ool o5ls bam &Sl Klasy,
Laaxbs baleoy, asl> s @‘3—’: PP
olS 5 ol s 5l eani g bl ol o lal LOYL
$20,50 5 sbfSr | balisy, asls s il
e sbews (Naiman et al, 2005) w58
bSis aragcusb ), olS 5 pls s 5l S (Floodplain)
Bgd o amlis $39,01 8 b K olyea 5 xhas
4= 53 35,05 b K> .(Naiman et al., 2005)
S e & 205 15 ) 4 en) La e sS) Jis)
b gl b el balisy, lionsS i f
ssba balasy, s 5o laeys S Npd e Jels
Jew Low g 5 S 5sbar 5 cdd oIl oKay s Jpans
oS sl 5 plisb ol & o Sl >
(Sakio & Tamura, 2008) 5 e 4l

S (28l oledae )50 ki sz
w8 8 Shpo s 55 ame bt & ba S el
5958 oleal (Y- Y) Oksanen , Lawesson .o
HOF Jus 3l oslimal U 1 SHLls 5o osm 655 ea3lss
Oldeland , Ugurlu s B s 00 NS )
Sl iz 4 Dok iz ai S el 485 50 (Y41Y)
Pakeman .5 S o, » HOF Jae 5l eslacal L1, o3l
L e b e arg Dlde (Y049) LS
Mikipad x5 S b5, eSSl 55 HOF Jus 51 eslise
& Vaccinium myrtillus « 8 sl slaadlas 55 (1444)

YA

5 Osw S, <, J(Additive Model = GAM
sshea bl Gbdu lsea oAb 5 sanaib
e Jalse 5 Gl LS oy By, e
Whe 50 axs M6 ba (S, )
Austin, 2002; Franklin €t ) cul a3 5 1 5 ol Kangsy
al., 2000; Guisan & Zimmermann, 2000; Jansen &
s S o&a; clie slaJae (Oksanen, 2013
b Ol &S el Lo Julse 5l glas same
Engler et al., ) uS o« €)1 1, b8 o e 3 2
e OIS SLs) 5o il o s e () (2004
Npd eslimal LS 28l ool Gl s !
.(Dirnbock €t al., 2003)

Sl 4 oS mul S 5,50 bas s
St Sl &L S s oledae Gl 2N s e
5 ool gmis Soson el (SIS mle
(V444) Austin a8 o b ae JS2 GldS) LSS
LS ang e 3l ol 5 ease 35 L 423 )
sl s sl 5 osa Lule e, 1 el (Ses
Lo Caw & o 5 i gz e bbb ba S
29 Gl y

fol b (patie opame K0 LS g8
obal ks i et e Jelse 4 LS
T R A I A P\ K S PV L S S E Ty
S5 5 ool gl e S8 &S A8 o
G e Ay Llaie S bb s cwl S
Santika & ) ceul seml 5 SV b Con 4l
B, wsle Jalge J> ol L (Hutchinson, 2009
JE R TSP P K S PYRR SRR EEN PR LR
Loobdesr  lbapal 4 oolin 5l mel gt IS
Olden & Jackson, ) xss oo g8ly olz) 5o plass
o e Jole a4 LA S sl il esdle (2002
O olebl s 5 spa e Sl e s,
b e S a8, ot s ledde (i)
Santika & Hutchinson, ) »,ls ui,...., S0 A sbls



Sk JolS b els 2550 S5l 5 e Pl cuzls
.(Jokar Sarhangi et al., 2007) <l oo
aesls ‘_;))T@.?

ohr s 35es Sbaapeils 5 esls 5] men
Soikes p Jobas eslid Blasy, S b s p s O
A Sy b ol e Yoo bk 0 Aol
LoCre YoxYe) mse o Froo SlolsS ity 5l 4 paides
Yoo 5000 O ee 00 ho dhil ity 55 5 00 Jol b
Al 8L el ol s shaws gl s 5 as eslinal e
Aol goSelul e gle VO 3 i ane
$3m5 ol Yo b Lao gas ) abi a5l 4 saiaakes
el Gl S e K 5 s e, SL
Al e Lales! 4 s 5 S Ol sas
ShyalS YYe y wsasds PP classls gl
ol ik (PM) e BB A s wslisd
JSaws 3l eslial L 5 (Olsen et al., 1954)
IS gy b (o) S Sl sy S
ooy b ol L (ppm) Y.MLU «(Bremner, 1996)
5 (Anonymous, 1984) szl Slial b (5 ,Ss,las
S b S sl s sk oK Sy
Ali Ehyaei & Behbehani Zade, ) ,\SGL (5 5,4
gLl Cusb, dond um shiea ad s (1993
Cls p ge 5 800 spam lan) bk se 51 S
s s 8ol hie Of ol 4 plal as 4 o, by as
Y S gl 5 st e plaal 8 cala 5l
e o 03l 13 oS Ll s 140 sl s sl
059 BNl e 5 sad Sis gladis i
f_\#‘ Casb, Ao ‘f}:&\ B oadsl o5 sl a2
Ali Ehyaei & ) sl casa bas 31 K 2
5ol b S agal) (Behbehani Zade, 1993
a5 e Ol 5 S bl b (S e pH o8
Ali Ehyaei & Behbehani ) i con Y/0 4 S S
(Zade, 1993

o IS s GLM Jia 5l ooz L 1, i olie
LYY 5 YY) oL 5 Alavi gl ,l 5o s S
ol ot Sl b b s GLM ladas 51 slan]
o 3 ds Sy 50 S (S5 sl e
&S el sai Lamie Ollas o aes s sl LB
aiped y Aed gasie glie s aub Db ba S
Gan S i | baS el il s Jl s s
wlasy, asls 5o 3l 28 s 2 o0t SRR
558 ool ainge e 5 (5O Aels a5 el 55)lio
asly anw s HOF Joo 3l ool b S Jalge 4 s

2 SR el gl i ol anlis 5

L9y 9 dlgo
alas 5 g0 adhie Slasin

)J}N‘JJ))WM."M?)JN%J))AM

g.))f— P Mk;ﬂ OJ\ .JJ\.} J\J.‘B J))u.\é 4\3\.5-.)}) ML:-
2 2Wlar Cabge 5l s a5 15 ol gl
YOV X0 5 YE OV Y Ll o o Aol
S0 FYXE B0 N LU Jsb s Sl
S bbb sl ass (V ISK2) syl L3
5o sl b oS Il s ) 5 SR Sles
.)})\JL& LKA’ v_GLaJJ\ 0d gh>we e wﬂ D) _@)j
o K| R AN 5 )\AT ool el e VA0 B YO
(YA YA NP WA PRV < WA VO S R N
Jolas ol do s APV ANl e b, 0L
Sl 5l S sl s Y/A g5 sle 53 Sl an o
Lo.cwl .:\de':.}\“ axs YNE sl o s L5 slasle o
3y o sb o aidate (3] 05 el el anaib 4 4y
Loy lee Lol aua\JJ (Anonymous, 2010) szl
N s Sl G —pfese S e
boge 3 boplio o s sl 4 kS
Oldes 9 SRR dud&: asflls 390 il B



b ool b 635,008 sl dKis L3 il 455 i3S ol

AR

Siream

ﬂ‘JJ)JU.&k"QTM?J#ML&&#J}AM@&AM}A—\ Jg..’b

VI Joe 5 el ang Slade o0 b )lan ol Joae
95 bl VI Jus wiles &S el bd e pliss Jae
Sy Gl b o Gyl 4t Sl
saalin o S B ba o Jae cp e olsl s
D35 et Sl 05a 5l e s meS g 1) ad
ons 4 Bt sl 5l S 86 (Lol HOF Jus
o,bs HOF sadue ol b ol ol b
Jansen and ) 4 sl ol 4 i sblas 5 12
Jbas 5l Jxe p e e gl (Oksanen, 2013
A3 i eslinal (AICC) oud e SSBT Sledlb|
Ol 53 15 AICC [lais o a8 oS Joo ol gy 51 S
Syl Jae e aal awh s8cas b
Jansen & ) eHOF 4y 3l solinel b Sladlw ol
R wver. 3.1.3 i3l Lays (Oksanen, 2015

& ¢! (Anonymous, 2015)

Wosls Judo 5 & 52
HOF Jua 51 S Jelse 4 (21 ly (s )
Jansen & Oksanen, ) oz oslis) (EHOF) il ane g
Huisman—OIff-Fresco Jas «adsl 5 Jol Jue (2013
5! el HOF Jua. .(Huisman et al., 1993) s 5, (HOF)
b S Fl Sl e &S el sas JeSis Feb Jae
pae L Joe a8 QLo L (S54S] oLl S Jsb 5o
an3 oo ol | eas addllae Lol § b 5o s S )
I Jae 5 1) a8 L ool cal oS iy, IT Jos
B o Gasie Hlade S5 e b 8 8L 2l
Jae TV Joe ams o s 1) (&) CE““ CLW S
b Vodae 5 ocwd (b mss) ool oW
o |y (Cal) b o 4 L;Jy-) ol WS
extended =eHOF) HOF 43|, ase s Jho ;5 a8 0
o VI e ol saz 1L5) o] 4 s> Jae 95 (HOF



AR

6oLy atds &Sl TIT Jue o OBl Jue ¢ 20 O
el A3 i 55 o) A Llde 5 Ao, \V/F G F
&S IV Jae suz OBl Joe e Voo Aol s
o) g e 5 Ao WY U F/YY ol ol auds
sdel Cnsdy Jie e N0+ alols s ol s V/EN
S5 sS anly &Sl cdly G 4 JQ? LV Ju
2o MYN o) ang Slade 5 2o \F G O/OY ol
I e sdel sty Joe e Yoo Aol s el Cawnay
BB 5 Ao \F U0 e ol K58 auls S el
RGO IPUIPTRA RV

2o o o ol Sl sas Ol Jae o e
s Ve 00 Jols 5 wliog, aals s plal cughb,
A S 2 ol akls el TIT Jas ¢ ze VO
M B VY o alesy; aals s gl Cusb, Ao
53 o TA/YA L YA oy e 00 Aol s s
V0- alols L 5 ao,s OF U AA/SY e Ve ol
Sl opl oo A Llads Lol 0o OF B YO/AY (o e
93 el A FA/OF 5 Yo YA NY (o4 ol
auly &S Cwel V Jue oz Ol Jas e Yoo Aol
o) Awe sl 5 do,s FANY BAO/OY o o ol
el Ao, YY/NY

ails o anseel Candy 4 2l Rl )
LI Jae Yoo 5 00 Jols Lo 5 IV Jae wlssy,
0 Aded 4 Cand Bl Lo Al ey e i
P oo e 00 Aol 5o £/ B O/YP o Aoy, aals
e 5 V/YF G O/AF o e Yoo alols 53 5 V/FA L
s\ e Jolsd s .l FIYA 58 O/FF (a0l ane
o Sox LV Jse sas Obal Jas op g e 1O+
F/00 e Ve Aol o ol 55580 auls Lol el
Jlaie 5 V/00 b O/AF e N0+ Aol 45 5 VYA L
el 0748 5 F/NE i a o) A

4 Cas 2l 18, ledae S s ol Jae
I Jos e Voo dols 5 wlsny, acls 5o 0 so )
aals 5y i dod 4 Cawd 2l K5 05S1 alls el
G OY 5l me Ver dols o 5 ao,n PY U FY 5l slssy,
i Aol g3 ol o o dig Slaie 5 ao s FE/YY
e 00 Aol o sas oLl Jue Lol as s OF 5 FY
Dlaie 5 Ao yn V/FY B OY S5058) anls LIV Jue
Jae cp e e N0 Aol o el o, PY/YY ag
VA/YY 60 S5e0sS1 atls U IIT Jue sne ol
e Yoo Aol s ol aos OF ang Llads 5 s
AS@\CMN\)WQLSJ)%MVJJAAME;B&J\JJA
A g lade 5 aoys VY L OA/A ol S50 651 anals
LY ISe 5 ) Joas) cwd so s £Y/4

5 S 88 m Akl s sdal Cansay Jate
Jae e N0 5 Ve Jold 5 wliny, azls s el
ails 5o 4,8 ) K358 anals Lams e plas |, T
Some Voo dole jo s YV U YR/A 5 s,
YE U AV/VY 2 V0 Aol 5o 5 aoss YY B AV
AN XY G sa ol an ol 5o ang Hlads 5 ao )
oLl Jae op e e 00 Aol Ho ol as s YA/YA
Ko3058) anals S el cdy 4 Kom LV Jse ons
203 YY/EY o) ang Slade 5 aoun Yo U YV/OF ol
LV Joe odel Comsns Joe e Yoo Aol s ol
ol 00 G SuslsSl anls el o e 4 ﬂ?
YA/YO 55 o) 4 sl 5 dous Y B VY/FE AL
RGO ISV

sals HOF Juw 51 sl cosay gl olad
Sl alesy, sl 3 ) &4 Cond 3 855 K54S
YWY o ol oboy awds a0 cons 1T Joe

dols ;o sl e o, YV 58 QT Agg lde 5 oo



b ool b 635,008 sl dKis L3 il 455 i3S ol

\AM

el s e @ G b st il Jas oot a3 & il W58 el Sl sel cnsay ST Slas uslie =Y Jsa

VII Joe VI Jas V Joe IV Joe 1T Jos IT Joe I Jas
Y\Y/#V Y\N-/YA YAY/4)N \ARVAR YVV/FA Y.9/\A Y-4/AY wlasg, als
FAY/\Y fAY/YE FAY/\NA AV /00 fAV/YY fV\f/4v fAY/VY SO Aol
\AYYas \O/VO FAY/AY fAY/YY FAY/YO \°\\/~\°a Y£e/YA SN Aol
YYY/V Yy./¥ YYA/Y A\ \\Vid Y‘\\/?a Yeo/a fy./¥ S N0 dols
fYY/vY fYvV/ev ’f\"\/\"\’a fYo/vyY YA/ OF fY-/vA fO\V/OY Sa Yoo Aol
2 e a o - b
o N A |85 - "ED w2
= s . o [ S el .::_::[ ffffffffff
ol e - & - _ ——————————— l:.-:: ld
I = } o —=
N e — - - -
i

Adols (€) 5 2o 10+ Aol (d) 2o Ve v alols (€) 20 0+ alols (D) (&5las s, andls () 1opd do s & S 31, 05,8 (281, —Y U8

~/YY (R wﬂ‘. Al )\.,\QA 9 M2 yd /YOG - /0Y

Jole a4 5l ’CWL: o Ml e do s H/FY 5 - /07
DLl Jae o g oS da3 e ol e 00 Aol 5 o))
VARNEIRVA I ISR QSR TSUPTAPICIND | Y FR:
W IRV £ SN IVSPYR RV IRV
S e G el e 3l eel sy Jae
Sl TV Jae e Yoo 5 00 adols 5 sling, aals o

J_';_A\‘.o

5 alay, aale s ol Jele a2l cw\ﬂ IR

Joe cp i &S b3 o olis e Yoo 5 \0 N e Jolgd
IV ol 5 2 Jae Jolsd opl o sae ol
gy als o Ol 4 Cud B L Al ol
ROW INWSNRYL £ SN VTR RTIWSNNRYL LI FIAYA
BERSWRTIRVIA S CIRYA ¢ SE S R W ER S O T
e Yoo Aol s o, VY B /YD V0 Aol



VY

P cutls ol ) sy, il 458 lwl e V0 Aol
SXos Ao 45l e 4 e de Sl L as
L}“\) )j.b ‘J:" Y" AL&L% DL .uéjfw).) 6....&\5
w)M)J\fbjw‘Jw)M)J@M&bJJ}J
e S5 il 48 3 wiliny; Al s I b
‘Jiz.? @3}) 6Lhu,u.>u B LJ} JA-N\J ausls d”‘) -’\*-:)J,‘
u@m@\m;\ QT uu"\}\}m\a L;J:.«S.,\..a): g3)
ool ooz asbte 5y gl

i by ke coly Lol asss ol oo A
Slaie Alssy; 4l 3 &S Lol ss ol el JSas
o f.S\J;; R T | R VRGO INW-ST o QT%
e o asd e sanlin ¥ IS o &S 5 5bo ks ijde
Ao o £¥ L oY BEl S| M\}’ u“J ;43\.5-.))) )\ Aol
wﬂ.dﬁﬁJ@boTﬁﬂ\eWbbﬂjaM&
b Ao Bl i 5 edd S Ll s Ks ol )
sl o cutyn i O3 oS bl 1Al Jess 1, i
Dl 5 sag iy Cud 4 8 @l o S Sl
Sl S sl a1 s 5g,s 5 o Sl 2
S ksl b do s Ll 33l L (Shahoei, 2006) was
Sl L b 5l st e oS O b e b sl
)\)Jﬁ&)\f&b&é&ﬂ)éd\.&¢&~%ﬁ)é
LS cnl g omed 4 058 0 i plis ol M
Koy eolsd ol 5o ol auls e 31 s ass Ll
Bybgn snlin gl a5 oS5 2alS

r,S\J:u:g\;.é\M);\‘Vb%&l}\@uﬂ)‘cﬁ\i
Bl ool gl 68 ), e G A6 5 o
Cel wliny; autls 3 ) 5 o doso b cden S5
S ol Jalie 5ol sse JSis ) CL b s sn
LB J.S....; o 1, cal U.La\ SWBY) Jﬁ.; Jolss 5o

aiy sl b e 1y e <L (Y- - Y) Zarrinkafsh
o 2y 5as Sl 53 i 03 8 e ol ai

5 0/0F b ¥/88 alasy, asle 5o 3l K550 anels
S50 atals e 00 Alols 5o 5 F/8Y ol ang laie
ol e VYV T ang Sl 5 \Y/YY B VAY
A s LYV /AY BA/PY o e Voo dole 5o jluis
LV Jae soel sty Jae e Ve e abols 5o .ol 4/V4
Sl YV/AO g Slads 5 VY/AA B 4700 65bs 5 auls
S T e sdel Cosay Joe e VO alols s
o A e 5 VY/VA LAY o] aslia s auls
Sl N/ Y

aile 53 el ate 4 Ces 2 885 b
53 Goba auls .l Vo Jae Ver Aol slasy,
ol ang oldis 5 YYY/-4 b VEV/LV slisy, acls
Yo¥/a8 ol als e Voo Alols s ol VYY/YY
Jolsd 3 il o FYV/AY ol ang Jlade 5 FFA/Y s
53 Gl o2l aals el s T Jie e Yoo 50
YYO ol ane sldie 5 FOV U YFO on e O- alols
FALYEe Slasls cpl Hlode e Yoo Aol 5 il
Jae e N0 alols s el Y8 s ol aig s ooy
YAV/EO o) 55058) azels oS el TV Je s Sl
NOME ARVLY SENIPCIRR VI 4 S04 4 BT

= .
Ao & o Aliag, 4l 3 gl 85 5 sas
e Mo wu“;é‘ te 8‘) BL) asls W\-}é\ SY) D)
g Dlie S&) 4w s by ol Ll Bl s sl WS
.LJ\Jw )\u\ﬁ.‘ U\Lw) Ao yd uw‘J’B\ S M2y Yv o~
Habibi Kaseb .55 o3 5wl 3 gl ¢l ) g icmli
S %55 LS 5 (TAF) ol,Sas 5 Alavi 5 (145Y)
3Ly Je e Llie b oS s el Sl
M))\\ b uu\))}—.b ¢j’.60’ M\é)a .JSSQ;A g?\.b.‘g-‘
\oo A.Lé\é)\) .ﬁ«w\ A.o.w\) 6...3:\5.,\33) w\)))—.b- I8P
5 ool 324 S bl s dens 4 Cas L e

BV P R W Y NSRRI P [ JCH | P



b ool b 635,008 sl dKis L3 il 455 i3S ol

Lol 5l G s ol s ol 3l iy, L, s
Bls oo st Mo 2l Ady 2ldE lade 4 ae)
BRI L;LAJ.{;;, 3o Jf\,g s AiSspdme oo K
28 olse S 5 el Ol
2 X, el b 21, oy wlesy, sl o
Dyl Cades 6,;1" Cudlgn glde jae cpl 5 cals
S ool S sl &5\@/‘. 2 Uil é\} ool asls sl
059 A 9 L j.\.u/ BE ASOJ\:-JD s Q\}.Jf :LN)’ f'.u.-/\.u
St el 4 2 bl s, S s Jols o
f‘w‘jbu\aﬂ“ﬁﬁwbﬂ)y@)‘w‘)ﬁ&ﬂ‘
)‘.,\3.4 u.’\ Sl VYV d9d> 9 PS‘UL&))) ML"- BL f'*wLJ
U YFO oo s site il 4 IS Jals o iy )
31 a8 wzsanlie e Ver Aol s el cosa FY
t\.x.zj\g;ﬁ\)u:\),\.:) J)&f&fdbj\m\.&)\m
el Gl 5 o pd e ady (2L a5 als 1B
S bty s Ol 4 ced 3l A s>
Aol 5o 5 04 alia,, auls j\M@\fqdii?
BEl «;))\ d)ga o w\ Ou\?«ﬂ)}tj EW-BE </VY A4 e \O-
sanline (JL 5 @)js) IV Jue dlols o) Sl ol Sl
ool O3l 005 (.Sjg\.’c’.e a el s oo ol aS o
Sl 6 i A u.iha o Koy polie 5y ol
‘JZL:‘)J A.Lé\é ijh))f.udtd.zwu. 'Jd) 4\3; v\n:’)
Sy 4 e GG ol ey s ety il 3l s,
~adw ol 1 S ed e a8l a8l el i
)“33-’-3)4%)3\34*501&)*3‘\5@\&@\5)33@6‘
@.‘) 5 4 ATP Wy 5 reiione J""L’ s 4 5 cus
5 &S J> 5 (Shahoei, 2006) cusl ;sgie 0453 352 50
d‘,o.u.w U"’\) ‘Y/O D gl _/.Ld )\.,\.0.4 BE] 43\.:’.)3) M\»
o Jio 3 TR E Y ‘_;) Cild 1y 59 r.S\JS
oL\&ea 5 Kalusova .cwl g Voo 3l i Slads
oauuﬂ\\;&f\.}jj;n&m&‘}c v_w)j\.;(“n‘\)
b S Sl aS W S sanlis u,....\i\ 53 HOF Jux 3

Yy Y

sl Bl X, aesn Yo 5l kS Lolie bl o 4
5ty @l 5o s ol aalS sy o 5l s s
VS NP SO X S W KV FRA T LA
Yo b AA asls 3 anwy 4 bl 5 cwl ol S aoss
Syl S wo o

» ol as, ol saiSssume belse SIS
ﬁt:*l‘ Cusb) 2o g3 YL ol L alesy, sl
A lade w samlie (g cpl o &S, bl ol
Lol 5 ey o 05 2o VY wliny, ails s 2,
]zl ) 31l 658 s sl usb a3
el 5 SB g ol ey Bl qus L &y 5o
slge dzid 55 5 sdd oS dlge 420 \-hp-ﬁsé@)bﬁr‘
’Jgg" O3 ik oblS Llasl s SRS e
s g S (Vo)) LKes 5 Wei i)l S el
5 S Sss else 85U cou go5000 8 s S s
4 5 (YoVe) oL 5 Stokes .aea S cub,
Sl s asm wls s, Sy nlpl
Wlaal Goo 50 Jew 85 Slolp cle w 05,018
S ed MYs e 3 S Al ol s S Ll
» Eosldly s s sbas S el eel
S s Jels ool sad eoss0l S b s
2391 223 YY 5| S cugh ) o Ll ane Jlade slssy,
5 o2l il 658 el b, Gal Lol 5l e
e U olade 4 L

e by sl Jail o 5o alass, sl 5 sl
&y st e il L 5 o 4Bl s, O/FF ang
BB Ny 4 ol Lo s i L M (A e
el 2 858 ool slasl 5l S i o
s L, b S oS S ag ol (Harris, 2002)
e ole s id s ely 4 LS s
b sge e el dien ol 5 ans e D13 sl cow S
slasy, sl 5o ba S [ pae 55 adS Ll S pH
soboles 55 S Jolss s (John ef al., 2007) sz,
Al 5V So5 b pH Lol 31 L sss e salin &S



AT

2l s a8l pen e Joo Sl 55 sbJae L HOF

28 A s psse 5 Aelie y

References

- Alavi, S.J.,, Zahedi Amiri, G., Rahmani, R.,
Marvie Mohajer, M.R., Muys, B. and Fathi, J.,
2012. Extracting ecological optimum and
amplitude of Fagus orientalis along
environmental gradients in Kheyrud forest,
Nowshahr. Journal of Natural Environmental,
64 (4): 399-415 (In Persian).

- Alavi, S.J.,, Zahedi Amiri, G., Rahmani, R.,
Marvie Mohajer, M.R., Muys, B. and Nouri, Z.,
2013. Investigation on the response of Fagus
orientalis Lipsky to some environmental
variables using beta function and its comparison
with Gaussian function (Case study: Kheyrud
forest research station). Iranian Journal of
Forest, 5(2): 161-171 (In Persian).

- Ali Ehyaei, M. and Behbehani Zade, A.A., 1993.
Methods of soil chemical analysis. Soil and
Water Research Institute of Agricultural
Extension and Education. Vol.1, 128p. (In
Persian).

- Anonymous, 1984. Procedures for collecting soil
samples and methods of analysis for soil
survey. Soil Survey Staff, Soil Survey
Investigations Rep. No. 1. USDA-SCS
Agricultural Handbook, 436p.

- Anonymous, 2010. Safaroud forest management
plan. Forests, Rangeland and Watershed
Management Organization, Natural Resources
Office-Nowshahr, 311p.

- Anonymous, 2015. R: A language and
environment for statistical computing. R Core
Team, R Foundation for Statistical Computing,

Vienna, Austria. URL http:// www.R-
project.org/.

- Austin, M.P., 1999. A silent clash of paradigms:
some inconsistencies in community ecology.
Oikos, 86: 170-178.

- Austin, M.P., 2002. Case studies of the use of
environmental gradients in vegetation and fauna
modelling: theory and practice in Australia and

New Zealand. In: Scott, J.M,. Heglund, P.J.,
Samson, F., Haufler, J., Morrison, M,. Raphael,

M., Wall, B. (Eds.), Predicting Species
Occurrences: Issues of Accuracy and Scale.

Vo IV AL Gbdae 5l jand 5 andenl 4 cons LS
i S o3 jolie slaay, 5l o S AL
b 88 S o s4L B s sas
iy S e aliay, s 5 S b Sl slaczls
oS Ay el Giad 2S5 5 bl Ol e,
(Everson & Boucher, 1998) s,2 o olie ole
G S e 00 span Lo (Y- oV) ol 5 Budke
e i e 4 b b S5 85 s S
saiSadis Jale plsie 4 o 5wl bl cpl 55 o
Ss S 2 SB pled 5 (S Olosas
rolis &8 K0 ple prizmed @l )l e 86 Lk S
A8 o gy LralS wliny, asls s a5 pH (plis
atls 3 Chew 5 ey e 5 Cusb) S J> 0
S oS ol e Bls oo i i aliay,
el slaless, alS malsm lsle g 5 ba S
LSy S ghdoome S Ologas (Sl Sa s
WS o et lailing, oo s Jelse 5 OIS
.(Budke et al., 2007)
2 G 85 el 2\ el cessy mls ol
885 a5 =Y 5058 S K Sl 5 alisy), als
Som oolime mig Sl adees ilide Jolg 5o 2
Jae s o 3 &S ol ol mls b 3l S
oesy cnl 5 Jae m HOF Jus ) eas b
arw g HOF Juo oL samsples cpl 5 el cannay
b 4 LSl Jo e e 5o sl
Ugurlu 5 (Y--Y) Minchin , Oksanen .cul Joe
s HOF Juae ¢ 218 4 55 (Y-)Y) Oldeland
eHOF Jus ;g 218 4 (YY) Oksanen , Jansen
33 e S ias sy sanl s el aul kiles S 6Ll
Jae Sl eslazal iz 5 24500 5 6L"=J§$—>.- o5
5 P b S 2l oldas 55 wdl a5 HOF
S 53 baS (Hloy auls 5w e e
Jae 2D spape slgay b 5l osa il gl ]



b ool b 635,008 sl dKis L3 il 455 i3S ol

species responses along ecological gradients—
Huisman-Olff-Fresco models revisited. Journal
of Vegetation Science, 24 (6): 1108-1117.
Jansen, F. and Oksanen, J., 2015. Package
‘eHOF’.  Extended  hierarchical logistic
regression  (Huisman-Olff-Fresco  Models).
http://www.r-project.org/

- John, R., Dalling, J.W., Harms, K.E., Yavitt, J.B.,

Stallard, R.F., Mirabello, M., Hubbell, S.P.,
Valencia, R., Navarrete, H., Vallejo, M. and
Foster, R.B., 2007. Soil nutrients influence
spatial distributions of tropical tree species.
Proceedings of the National Academy of
Sciences of the United States of America, 104:
864-8609.

Jokar Sarhangi, A., Amir Ahmadi, A. and
Soleyman, H., 2007. Landslide hazard zonation
in Safaroud River basin using GIS. Geography
and Regional Development, 9: 79-92.

Kalusova, V., Le Duc, M.G., Gilbert, J.C,,
Lawson, C.S., Gowing, D.J.G. and Marrs Rob,

H., 2009. Determining the important
environmental variables controlling plant
species community composition in mesotrophic
grasslands in Great Britain. Applied Vegetation
Science, 12: 459-471.

Lawesson, J.E. and Oksanen, J., 2002. Niche
characteristics of Danish woody species derived

from coenoclines. Journal of Vegetation
Science, 13: 279-290.
Maikipaa, R., 1999. Response patterns of

Vaccinium myrtillus and V. vitis-idaea along
nutrient gradients in boreal forest. Journal of
Vegetation Science, 10: 17-26.

Naiman, R.J., Décamps, H. and McClain, H.E.,
2005. Riparia Ecology, Conservation, and
Management of Streamside Communities.
Elsevier Press, 446p.

- Oksanen, J. and Minchin, P.R., 2002. Continuum

theory revisited: what shape are species
responses  along  ecological  gradients?
Ecological Modeling, 157: 119-129.

Olden, J.D. and Jackson, D.A., 2002. A
comparison of statistical approaches for
modeling fish species distributions. Freshwater
Biology, 47: 1976-1995.

Olsen, S.R., Cole, C.V., Watanabe, F.S. and
Dean, L.A., 1954. Estimation of Available
Phosphorus in Soils by Extraction with Sodium
Bicarbonate. U. S. Department of Agriculture,

\AYd

Island Press, Covelo, CA, pp. 73-82.

- Bremner, J.M., 1996. Nitrogen-total. Methods of

soil analysis. In Sparks, D.L. (Ed), Published

by: Soil Science Society of America, Inc.
American Society of Agronomy, Inc. Madison,

Wisconsin, USA. 1309p.

- Budke, J.C., Jarenkow, J.A. and de Oliveira-

Filho, A.T., 2007. Relationships between tree
component structure, topography and soils of a

riverside forest, Rio Botucarai, Southern Brazil.
Plant Ecology, 189: 187-200.

- Cramer, W. and Hytteborn, H., 1987. The

separation of fluctuation and long-term change
in vegetation dynamics of a rising sea shore.
Vegetatio, 69: 157- 168.

- Dirnbock, T., Dullinger, S. and Grabherr, G.,

2003. A regional impact assessment of climate
and land-use change on alpine vegetation.
Journal of Biogeography, 30: 401-417.

- Engler, R., Guisan, A. and Rechsteiner, L., 2004.

An improved approach for predicting the
distribution of rare and endangered species
from occurrence and pseudoabsence data.
Journal of Applied Ecology, 41: 263-274.

- Everson, D.A. and Boucher, D.H., 1998. Tree

species-richness and topographic complexity
along the riparian edge of the Potomac River.
Forest Ecology and Management, 109: 305-
314.

- Franklin, J., McCullough, P. and Gray, C., 2000.

Terrain variables used for predictive mapping
of vegetation communities in southern
California. In: Wilson, J.P., Gallant, J.C. (Eds)
Terrain Analysis: Principles and Applications.
Wiley. 520 p.

Guisan, A. and Zimmermann, N.E., 2000.
Predictive habitat distribution models in
ecology. Ecological Modeling, 135: 147-186.

- Habibi Kaseb, H., 1964. Study of soil texture

effect on growth of beech. Journal of Natural
Resources, 31: 60-70 (In Persian).

- Harris, E., 2002. Goodbye to Beech? Farewell to

Fagus? Quarterly Journal of Forestry, 96(2): 97-
98.

- Huisman, J., OIff, H. and Fresco, L.F.M., 1993. A

hierarchical set of models for species response
analysis. Journal of Vegetation Science, 4: 37-
46.

- Jansen, F. and Oksanen, J., 2013. How to model



AV foolead VY e ol s s SR Ol aelilas

soils (translation). Kurdistan University, 900p. No. 939, 24p.
- Stokes, K., Ward, K. and Colloff, M., 2010. - Pakeman, R.J., Reid, C.L, Lennon, J.J. and Kent,
Alterati in flood fi i ti
Frations in Hooc WEqUEncy merease exote M., 2009. Possible interactions between

and native species richness of understorey . tal fact i determini .
vegetation in a temperate floodplain eucalypt environmental factors 1 determining Species

forest. Plant Ecology, 211: 219-233 optima. Journal of Vegetation Science, 19: 201-

- . 208.
- Ugurlu, E. and Oldeland, J., 2012. Species X
response curves of oak species along climatic - Sakio, H. and Tamura, T., 2008. Ecology of

gradients in Turkey. International Journal of Riparian Forests in Japan. Disturbance, Life
Biometeorology, 56: 85-93 History, and Regeneration. Springer Press,

. . 335p.
- Wei, X.Z., Jiang, M.X., Huang, H.D., Yang, J.Y. . .
and Yu, J, 2010. Relationships between - Santika, T. and Hutchinson, M.F., 2009. The

environment and mountain riparian plant szfc.i) (t)f spe01zslrespc()11}s§ form dor} fspecws
. . . . istribution m rediction and inference.
communities associated with two rare tertiary- stributio odel prediction a erence

relict tree species, Euptelea pleiospermum SECOIOngi\anl II\{/Iodlelli(;lgi)ZJZO:82365—23IZ9.H a
(Eupteleaceae) and Cercidiphyllum japonicum - Scott, J.M., Heglund, .J., Samson, ., Hautler,
(Cercidiphyllaceae). Flora, 205: 841-852. J., Morrison, M., Raphael, M. and Wall, B.,

- Zarrinkafsh, M.K., 2002. Forestry soil. 2002. Predicting Species Occurrences: Issues of

Interaction of soil and plants regarding Accuracy and Scale. Island Press, Covelo, CA,
ecological factors forests ecosystems. Research
Institute of Forests and Rangelands, 361p. 868p. _

- Shahoei, S.S., 2006. The nature and properties of



Iranian Journal of Forest and Poplar Research Vol. 23 No. 4, 2016 718

Modeling distribution of oriental beech (Fagusorientalis Lipsky) treesin riparian
forest by HOF model

M.N. Adel™, H. Pourbabaei®, S.J. Alavi® and A. Salehi*
1*- Corresponding author, Ph.D. Student of Forest Sciences (Ecology), Faculty of Natural Resources, University of
Guilan, Sowme'eh Sara, Iran. E-mail: mn.adel87@gmail.com
2- Prof., of Forestry, Natural Resources Faculty, University of Guilan, Somesara, Iran
3-Assistant Prof., Natural Resources and Marine Sciences Faculty, Tarbiat Modares University, Nour, Iran
4-Associate Prof., of Forestry, Natural Resources Faculty, University of Guilan, Somesara, Iran

Received: 18.04.2015 Accepted: 05.07.2015

Abstract

We modeled the distribution of oriental beech (Fagus orientalis Lipsky) stands to
determine optimum ecological amplitude range along riparian forests of Ramsar
Safaroud riverside in Mazandaran province. Data were collected on transects which
were perpendicular to the water flow on both river sides. Each transect was 200 m in
length, with a 200 m distance between transects. On each transect five 400 m* quadrats
were laid in 50 m intervals. At each sampling location the number of beech individuals
with a diameter at breast height (DBH) > 7.5 cm were recorded. In addition three soil
samples per plot were taken from the upper 30 cm depth. Totally 44 transects and 220
quadrats were sampled. An extended HOF model implemented in eHOF package in R
was applied to assess the response of beech to soil variables, and the corrected Akaike's
information criterion (AICc) was used for model selection based on models associated
with the lowest AICc values. The results showed that only 27.5% of the models
obtained a symmetric normal response curve (model IV), whereas 72.5% of models
showed linear and asymmetric (i.e. I to V) curves. However, the VI and VII models
were observed in none of the results. We assessed the HOF models to be of high
potentials to be further employed in similarly-structured riparian forests.

Keywords: Safaroud forest of Ramsar, amplitude, modeling, extended eHOF model,
optimum value.



