s
-
. U:«:-‘”' WA+ le sl oslad Lt sl Sl

S dilio gled ) SR> 59 1568 T S 90 59 1)l Sumo & 398 (e Of g
(99U —wiox 5Ly 358 390 4xlllas)

YOQJY‘,{‘J’:{;\J@AJY”U (ab.;l.v LJJ“_, ‘\LS.‘*G': 4=l L;‘:‘:‘“‘" :M ..\;..A cH:-:)Ua.P (ab.l: “LSJ';L! (s

S5 53 01 had S psS sp 5 (2bs UL 5 Gk 2B) ook sl pslie (6 Se3ll e b aalllae
Olias Ol dam 5l e 55 58S it bl sl S K 51 S 5o Pinus eldarica Medw) O ¢ s ok s
Olge o238 plowil il o 51 8 lo a2 )3V 5 jtacke VYV 5w Ol el s 5 S sl Ske «S
Gl A3, S (6, Seslhl (g odd caas b glad K s aS emé,j@,,\ sde w3l eslizad L S Sus,L
PROWARUCIT N I 04;;5@)1@? e ot slial g Al Ol S s aboal (oLl Ol (5 S5l
22 2LOLL ke dd cd (S0 ss5e Y8 g samasl 0 8 el LS St WAA JLe b s bas o Se510
Jab 4 b oLo0LL Ol (it S acalowe (adllas 0,53 S SU0L 31 doys YH/P) jedoo FY/A ¢ pomo
S (S SULL 5l Ao ys YP/A) Ol b 4 by o L0000 Ol 0 208 5 (S SU5L 51 dsys VAY) 5l
Sackes =Y arb 55 Slslb op i oS o OLES (6 Raddee ¥ lib 4 il b sk 5o JS (SL suaid
V=¥ 5= Y Olib @ by ol et dob s ez, gl SO el pizmes A3l e Lle b 4 b
Olisy Joad & by po faddes VY= VF 5 Ve VY il s ealazy Gla Sl poled 4l s il o (5 ecdes
Al

Ol o8 (b b oLl S slasl 5 gsls K 05,8 Wil b8 (6 szl -
q.jgﬁ clf\.«ii‘é ‘j?.‘b CL«: 0 Al ch\Je- szl 9 6)‘>J§.,:>- 5_5}§ )li:t;ﬂi -y

Ol S bt S 05 8 S Aol ¢ oSl al5T oKils £l ¥

g)‘j-@; oK ls ‘f?fb CL«: 0 A5l ‘J‘<‘" szl B 6)‘>J§.,:>- a_gjf géj.a E) J—<~>— Jut,.i)ls -Y

attarod@ut.ac.ir :dlis J stus odews 55 — 3


www.SID.ir

VY

LY da@ .(Crockford & Richardson, 2000) .y o
S b b LG ST cdas &) S s Sk
S S w2 s s L gblas G b
S g Ol e b b aSST Sl e b W
035 sk Gl b s o Ol im0l
a o Ll 2h s w8 eSS basls 5 LS,
4 spe S S 0T b Gty S
o s 4 eld S5 Gk 53 5168 UL g gee
SR e 308 e BT L 2
2Ok b ) A s kel Bl &S 0L
s o) g a4 O S el g,
A zb loobl e .(Herbst et al., 20006)
Bl 5 ik g e oS S e sk
Cao) Ll o ez 40" S S,L 51 CLalls SuL)
(et al., 2008

oS 3 gde S O blis cpl s oS il
STy Olpe 0T i 5 e 5 Sl Ol 3 A
o blis ol 53 men 5 ol oo e | OLALS
Yo 5 Sk Olimr 0352 05) @Sl el Ll bl
uf.x_})l{)" Slabe>de LB s (Ol 4y 05
3 ALS b e 3l 20l S o
oSG bl s e gl Ol o
L)l S b g 53 G5 B &S O w2 Jie
i Oy e OF asalllanly s ol (5550 S 0
S5 A5 o SN e o 5B Sl s ol
S8 ol L ol 55 s el cows 6,5 K
2V 5 ) LS e i g el

s dld 5y eagdme Gblw s 50 b 408 5o
S e s e ol S o L

? - Direct Throughfall

3 - Canopy Drip

* _ Throughfall

> - Stemflow

6 Net Rainfall ( NR)

7 - Gross Rainfall (GR)

4oddio
o2 S esb e Ghla b anlis s S bl
5 ol o5l T s Bl Gl s 5l s,
S et b den a5 Wl e iousls, W5 L
53 5y K bl Sl gble cpl oo sl
Sl et Sl = s b (8 3l A
Ll oy Cgr Sl S bl [SUs Gls
(WAL (8l o p32) &S od Jo aee oy delessl
Sl 4 Ll g e bl nl 53 S S 5, ol 5
o B ollldn sbul S nl
5 A DUl bl (S Ak sl (o S S

LS S8 b Gleddy ) 2 oL el e o
.(Chang, 2004; Huttl ef al., 2000)
G pme b S ax s s SKis bl s Ol Ll

lelas sble - £ Slhsy, &8 LS sl
o AmS 3 5 3sd aald N S8y
rlagd LS 4 Ol5 e 1 Sl eole ol Sl (s S
sl &S &L,ijf Slesliial G pl 4l janess
wsly e bl b e s ) Ol aelsl gl e
5 LS 5Ll pees ol ol bodasl
G b Dlie 4 OT B s S eslizad cslS 5 oleds,
Ol QTJP'L?})'\)::J_? o3 5 dsa S s
25 (5 Sl

OLL o ples & ol pl (5 K slasaly
oo 5 oo o5 Sletl Wl 5 (e o
a Bl 5o Ol Dbty (RS 2 dhess O S
Sl Ol b 3 S s Shewad| 4 s dlauds
S5 sn odeall ’Ji"”:’ji b Lol ol 72Ul
.(Shachnovich et al., 2008)

&S ol S5k ) @M (i 2b alobk
Ol s by U s 2 SHL S dn b oK o
eloil 31 g b (SL b s el 5 il L

J@Jg@)ajsaﬁ@ﬁjud\@@i

' Interception Loss


www.SID.ir

\O '\'JL@.»/J}]e)mﬂ/djldb/ﬁ}wkénjfjbdgwﬂm

Sladlas bl 55l 5 s LS K s ol gl
63 LS 5 e (SIS (slasss 55 e (nl o
Ul el ol (6, Seslil Gt | anllias

G5 et Dk e 5 (el 0L 5 Sk 26)
é)ljg}j/i}.)} 45Q|J.€J GEQL"});); ;.LUL .)J?r.&
2y 50 ey osb A A8 S ey 5 S bl

.@ﬁiﬁ@)}ﬂbé&)\}e:wﬁ‘

lewg g 310
alllan 3 5 3o 4dlaie

LSJ:'A)—L:S\Y. )}é‘ch}Lfﬁ)) ‘UJUQAJ‘
00 pldlar Jsb Loy ald Ol el 3,0 o s
L s aadn ¥ gam 0 YA 5 3 5 aids YA 5 ey
J_.i<=L>.L}\l_i):Cla_~)'\L5j_:,a\~‘\\ _]a_.ﬂj;»tl_j_?)\
0O 58

Clj I 4 d)&g}i& db}).} é})fuéﬂgc)‘.);‘
ol 8 e dals IS SOL s Al YA Ol
c‘é‘})@_&&‘y}MJJJ&A\?Q}WMLSJL“
é)lj%;z ol o3 edd ar SISl 5§l geds
ij_b)\‘l_:.;lﬁhdjckg\c‘)_o}jﬂ‘é‘ejajﬂg}ﬁu

3l Gdad S e s S Gla ) s 03
el Gl 3Bl il 53 LSS (1YAY shes)
sl o 5 b Comar i s e OGS
53 ol el a5 b ol Aoy e B 4 (655,
Ol s 3 AT g8 [ K )il g bl ol
Ailes dliss (glazt s 5 2 g S oLooLL
“y srews sk &S (Pinus eldarica Medw) Ol ,¢ )
Gl s o ealind bl opl 3 (SIS sk
) 3 AT a3l s Ao B 4 (5550 Sl
Olsme a Jolye planls 5o Wlig o 2L,00L Ol
Slioal S 53,8 Ol a8 b 5 e Jule
C)_b&i_}w)gﬁi}dbb):é)mg—ﬂqa\
Sl Gl b [Kae &8 ible 53 K5 G b 5l 8
bl s s S8 al0LL 31 AT sl s
Gas Lo ,ls JSoor slasssp 5o i 3,50 glaw S
S S Al S s

Sl e ke e S 5
OLL O S5 g S Dlasie 5 ulidl g
il sls el Sedes LIS e LU oL
Sl a3 ok S Jold 2LOOLL Ol 2 5
b Gy sSB G Jedes 5 LSk o i sk
OhL Sds Jsb 5 wud el als ( SaL £5
Xiao et al., 2000; Crockford & ) L _3sL -
§l— aS sladu s« IS 5 (Richardson, 2000
Sl L)l JKr 5 s o L3 S50 Gl i
Al o Jolge opl bl Sl o

maddlas 6 Son 0 ST Lo 5558 3 4yl w4z g L
o3 el syse (23 e S LLoOLL 3 5
5488 O e Si bl s (8 K slasds

W}QT&ﬁWJJJ}AJJQbW‘Q{JJ&HJ

¥ - Forest Type
° - Climatic Factors
10 Rainfall Characteristics


www.SID.ir

Km N

Ol Ol - N
/

rn\/“} ot aallles 3 5o adlats

2 B o /_/

0255 10 150 200
- — — Filometers

uwdbﬂ]éﬁjbél‘}W)l:J*;J)ﬂ.&uhﬂQ)jﬂﬂib.\ﬁc,\:.é}ﬁ_\ Jg“‘“

ek YV LU s (e Sl Sl 55 OYVAVYAV) Jlu VWY bl Sl bl
Ju.ubtjé (i\Y\) &)‘#Mb)}d.}&)lﬁa L_;'”L"":Jﬁ éK:.v._L\

M(Y J&)&Aﬁ)ﬂTWJAASJ_’bM cJJ‘JJ‘}W)QJM)}A}JUQAJJ)AML;Ju%

Q‘ib)ﬁjé )‘ A.Ea..w U‘i‘ DL &..L.?- 092 cbj.lvuﬁ GML:.A )_:.«._Jw: \Y;‘//\ MUL_M: LSJ”)L’ (i)L\M g_a‘j>u‘) .]a...uj.“\,a

Ll e aalsl SLT OLL 6 ST ol oyl s (£ me Gl l) Lo gze 5 (204/0)

Cramen Sl e (V) ol Kol ax s V8 SUL

Y"
3 Yo P 4
\ *
3 v F .
]
3
3 0 -
2
3
\\2; \0 777777777777777777777777777777777777777777777777777 -
- o beoe—_ -~ N o
o <

d Jg f -3?)‘;? J‘;)???} >\).f ¥ »7 )gﬁ? ¥ 3)\ ?

oz sl S s ol VYAV BATVY) L WLT ol s adlane Koo 5 g junl e =Y [S0S

g

Ao

Sl

(racke) alale SoL ¢


www.SID.ir

%% ol / Jslesled i/ ol dla/ K kige 5 p sl Slidions alome

LB anE s Ol 2 L S 858 e ]
Pl il Obsts o iSap B Ll alol fslus)
oo

Sper U8 Sk (Ges) plil a5k o
aaly 3l esS (goslaesl SO a b odd (s
5o kiS (Goslmer a3 edd oS 5L e
O (oS (sosl o (s3505 wlas olow) o
(O dpe ) s 5 eslizl

D gr

T PSP SR ECI PRI
wlie _ e sle YY el dsb 5 e alas
5 A s S Sl slaedsS (g5l e
=25 RSN UL Sosl Fo e Yo gyaze 3
Rk S a5 s Leedis 6)}1(5-? BS 3
2t gU s sk R S B sl S sp o)
5w s p) ekiS g oslmer 33 ool Sl 51 S
A esls ol 3 e ol s (a5 Sl s
A by als Gyl Ak el () Sl
sk 4 (SHL e s oS g5l o S
Sl al alie IS0 SWOL @ Seslul b Olejes
oslizal b 5 A pll S SL glacus é,jtv_
ot A 6 S 3 ke 235 b ke gzl
Sl de Gk 26 slaedsS (s oo eSSl a3l
S 55 5 S5 FLa S L0105 S 5ed 5 ol adss

L esls 13 5 gl 52 05 S

" _ Throughfall Collector

G5 gy

5 Ok g Ol 3l sk 4 s cpl U
02034 Jol 5 ol 2B S A0k Ol « 20l
A S ILINYAA sle il YA G ols

émwj@.?uy oslizal b IS (S0 Ol e
Jsb & e «las L J> (Rainfall Collector)
S Tl o5l slad s zetle YY 3L
S s ol e anlllae 550 gle SIS
J5 Sal slenss d)j@.? Sl e 45
C]a.ﬂj\ a5 YO woly s oS s S bl gli S @

(\ dse2)

Var oS G55k (LoD Ges Dar Y Jye b o
b s ks sl mer IS SWL () Ll
JS Sl kS (ool pax v tAC 5 0S50
S 6)}1@-? JS b e oSSl e AL e
e by Olge 4 wliS ol mexr 4w g
Aa S e Sl (b s IS (Sl

4 oy whol iy J55L 26 Ol s S a3l sl
5 S|y 4 Sy T el 5 g ks sty
Shachnovich et al., ) >4 L;)lSJ.(:? oy o)
Dl s s 26 b A 658 a6l 2L 5 2008
Ct: S Sk o 5l s (Owens et al., 2006) il
LAs Ol skl &) s a4 Lnils vJl.\.u

YoV S g s el Sk b
Sl Ol Z8 Ol s gl 2o AN 5 e Sl
Jsb g 5 e 7o YOIT Tl e lau g
Sl g 28 Ol SOl e WY 2L
3,8

' Rainfall event
"2 Crown Projection Area


www.SID.ir

Aoy gkl Sl S e s Sk g By Sose 2
(Ahmadi et al., 2009) 1,3 S ol
osbod Jga 3 5l s o2 55k 4 2LHODLL s

sl bzl (Gos) gLl amlons it
Sl 4l bt baoass 6)}Tt“~’.'j‘ R
Soge el IS SHL slaedss Sl &
F JS ool polis L;L%;ﬂfaj\.u\ Sl S5 4 p’y

(Y dse2)

I =GR~ (TF +SF)

AYA e Jsb 53 6,8 o3l dle G b s

Fedee Ver/F Ges paeme L SAOL a5 YF
S M L Sle b sl ol 568 s (5 Sl
Ol famd 5 0dd o Sk sl o 2y (SL
ok b (SUOL sl g zeS Sl 5,50 ) L
Jas 4 by e rezd Sk Ges op il Lg Ll
 bge O (e85 (SUL ek 0V/F L Ol
Sl ed g SAOL tede VL Ol Jead
A Sl sede 700 SH5L Sl Liokui s fuab
VA SE5L 5e0ke b sl Joad 5 i (S0L
SEL Sle Ol S S0k s sl el

(\ JJJ\?) Ju.)y b\.} b

)‘J_EAGR L&l_u d‘)l_:)‘.)s_ia | d}_A)ﬁ O._.:_‘)J

Sl i e ¢ b (Cao et al., 2008) Lib
Al (OBl (Sl e s S sl s o
352w bl ol 5o 15 OLL 51 (S S Dl g
i Ol A S O (S5l 5 das o olazs]
Shachnovich ) L_ib s au3s 5 5 S 3y by Sl
(et al., 2008; Koichiro et al., 2001: Johnson, 1990
138 I G OF (g, Seslil 5l andlas onl 53 cpl ol
IS UL 5 Sl Jols S b obk &l s s

.Jg_.);.))jiﬁ

"]

(osko) 2S00 (fedo) Bl (o) jlns el (ko) pfibe (faddos) gmomd SAjL s S)Lslaw andlas oy g8
N of ¥/ /A A W e
- - - v VY \ okl
¥ \ /A VA AR 7 b
VYA 0 A 70 nAVig A Olis
VYA ¥ /A ¥/a



www.SID.ir

V4 ol / Jslesled i/ ol dla/ K kige 5 p sl Slidions alome

Jpas dspb 3 |5 Suol glsaidb oomen

Oy 48 3l QLD (6 e ¥ olab 4 il
Y @)))L@mebbyf@&)) Lf‘jbﬁ
= SA0L e e A3l o Dl a3 (6 Reks
sV olib 4 by e sl Jead Jsb o edlap, e
o.)\)'C) le_hvf.b)l.’ &quﬁ B J"":JL’LSA LSMA y-¥
UM)JW‘ULJJJAMA\Y—\YJ\'—\Y 4.5.:.19))

Yol e oy 1S (S5l e

S (SL (Sl i 4S5l Ol (g tedes
S 5 (ST ks =Y ik s by e
AY-VY s A=Y Q@“j’ﬁfﬁ;xﬂ@‘)‘ﬁ
Sl o i &) ens 3L e (S5L)) ek
YPIN) fades F= A ailo sy Ly o pras (Sl Gas
S koo A= Vil s by e OF (S 5 ek

(F IS8 ail e (UK ) il o (racks AD)
¥ Yo
E Ul —o— e S

VY -

1+ vo 3
iy ™
o __—
=, A ¥ I%'\
} 4 Vo \,-L]

¥ D _‘i:

| = I E a

¥ $_A AN VoY

(o) il
axlllas u)jéhsla)é 6%}5&@@))@@.;J.UL»L;Q&}JS;JJJL,Q_.‘}‘J#—T’J@

Y

(slaxs)  Slsl
-

i1 TirE—

) Ve VY W_IF

Grogee )b

ilisee b b 3 (6 terke 53 Slaaib 55 meas SWOL Ges 5 IS SWLL Sl - ¥ S


www.SID.ir

Y.

e bg e aLo0LL Ol op S 5 (JS St
Y sz 55 (IS SW5L 5l ds ;s ¥£/4) Olis

cilzses Jguad Jsb 55 L) 0L

UJJI.JM_;J.Z wbu(anA o))JJSvau.)ng\ Loy

OFAA J) Cilisee J guas sb 53

S gl b0t kgl adlas o, 93
Lo ey Lo ys raakes
FE/ /0 00/4 W/ e
0+/0 /v ¥4/0 \id Ol
YA/Y i Y\/A Y/¥ b
Y#/a ARYA £Y/N Y/8 Ol s
¥Y¥/% f¥/A 0o/f ooy §yoms

Jsad 52 o3p) Juad o b aesl (5, e Suk
30k 03 b sl e Bl o (Ol 5 50l
w2 S plenil Ol 5 5ol 58 5 (s ) Ol
3 5 Sl @ eboobl cans o 4l
S glp ekl g Sl e, S St
L s ol sy RP=AP) O IS ol
SO Al als cand ) (SL e Al
(0

dpad Jsb 53 JS Sk 5 bt o s,
Il cilises
5ol Jsad 5o SKoL 5 Oyl ax s wﬁlﬁﬁ
5 ks FF 5 ol Sl s YWY 35w Okl
s sl a3 A8 5 5 4 Ol 5 50l J sead (gl 5
Ot 4 ar g b S b el PAY
Jsad b s Dol ams ohis oolidl s o bl
VSQ‘M‘LZ‘\?."SLZJ‘LJM 3y adkee s Jle Calises


www.SID.ir

Y

‘\~JL@{/J,1UL¢;L}:€‘/J}1JLN/Jé?ww,wxp;;ug,;u?u

Yoo
S
3 A
-
)
ks
=
Yo
-
-
s
W 7
e
~ .
© A
=

L L L L L L L L L
\ A Y ¥ o 4 A4 A q ).
Fedee 4 (GR) 5L 2 55 J Sk

bl diezm sl g 53 g5 28 Ol 0> ST 6l 2 (GR) JS' S6,L 5 (IGR) IS Sl 2by 0L o o 4, -0 S5

(Al o 5ok S ol alas o) (YA JL) Dl 5 gy Jigias s Ol

e T 2 o ‘. . . )
(JS8) Sl Jials cad cpl Sl Cts‘u}f Sl edals 5 Jly dal, S5 SL
Yoo
[m] .

2 O Z8

Iy - < I:GR = 94.15 GR "

2 A‘

>

3 s

e

S v Q

. ) Yy Y ¥ L0 2R S SR DO A ) S ) S ) SR T

socke 4 (GR) 5ok ,a 55 J5 St

Lozl e 53 0L 28 Ol SOl (GR) s SHL 5 MGR) s Sl 4 b0l Cwnd o alail, —# IS8

(.L«.;Ldﬁ U’LJL &'f. OM)QLLJ PUPH JA) (\V/V\ JLM:) QL’IM..AJ B jzﬂli J}.‘AA BEl QLA.«.N QL\'«J‘


www.SID.ir

S S AL M b alie b sl S0 s al S5 oy

eSS S0 51 ol 0L e oS olie L gle
SAS Jie SOl sla S ple S5 el Lk
O35 pkeiie U pslis 5 (SU0L e Jsb ( S00L
0L Ol e 53 SVt oie Wil e 0 S0L
Lorens et al., 1997, Price et al., 1997; ) s34 oL,
.(Cao et al.,2008

-0l s b)) b il e Rlss e
sla lis Cilies Jpa s Jsb 0o 5 Sk 5 (L)
elis Ly, hls iz Jgab (b 5o Ly, (pl &S
ol 5 43 8 Do Slalllae ple ks L oS L3 e
Ao ys S &5k (Cao et al., 2008) 515 Cllas dine
IS5 S0l Gho s g el 0L 2bs 0L
oals S Sk i nlpl b (Sl e 5
| el ol 50 olalas sl (550 sla J5) Ak s
Llorens et al., 1997; Price et al., 1997; ) &S . 45U
.(Xiao et al., 2000; Cao et al.,2008

22 S0k sdome a5 lad Slai 4 a5 L
Gl S Gy Dl 53 55 0 slgiiy axlllas
O Beley bl L el eaS g sladX
ot sdie 8 IKe slaads p 53 L el

.}_}J‘ﬂj\)“b@‘b d)—.ﬁ@)}«.@‘uau

&b

s yo  Sis 3bLs g8 8K MYA e lis )
ko 017 (10 5 el Sl

N&...J 33 L5)LSJ_§;>.- JAYAN “zop (Slo 3 =Y
i YOO O o8l ol Lzl

3-Ahmadi, M.T., Attarod, P., Marvi Mohadjer,
M.R., Rahmani, R. and Fathi, J., 2009.
Partitioning  rainfall into  throughfall,
stemflow, and interception loss in an oriental
beech (Fagus orientalis Lipsky) forest
during growing season. Turkish Journal
Agriculture and Forestry. 33: 557— 568.

4-Cao, Y., Ouyang, Z.Y., Zheng, H., Huang,
7.G., Wang, XK. and Miao, h., 2008.
Effects of forest plantation on rainfall

5550 V8 (YA D) (683l dloe G d b s
b S ke 1045 G g e b S
Sl A3 ¥E/8) ke FYA ¢ pamn 53 als0LL ke
Ayl e A aale (aadllas 055 | S0,
VAIY) sl Joad o by o (2l s00L Oljee o i
Slebas e by e OF 51 w5 (IS SH0L 31 2w
o35 YEN) Sl o JS (S0 51 a5 00/0) Ol
(S SH,L 5l do s ¥9/8) Ol 5 (IS SLL )
(Y Jsaz) 3

Slil e Slis 655 p ok Slllas 0 5S
Zinke ) (ol 4 S0y 50 W 55 5L il
35Sy Sosmaneal Ko s lardlas 55 1967)
Sl clB i oS 550 oMol L 5 65
Aoy B Qs 5 Ol J gt oy Sl 2
e ladlae 53 (VTAS) SL 3 Cmomen b o ialS
ke L0l glaokudly s A Ol s SO s
Loy s 2Ol Ol op i OB 5 68 con
OF Sl o ;S 5 doys (AVA) Ol Ja s o
L3S IS Aoy (YY) e Jesd 0 b e

Lmby Jead 5 oby 0L Olpe 052 YU LY
Sla SUoL el oS codls el ol 51 30 Ol
Y=Y oY olibay by fas ol j5esls &)
(oS Sl SAsl b s (F IS il e (s ek
gd e s B gLl G (SAL 5l ol i
ssdme 71 Ol (S s b el 4 a5 L Ll
JS SO 56 rie g b gla SHL b el
o Al 53 5355 e Sl 25 A5

Rowe, 1983; ) &l o 2alS IS Sl a Ls0lb

Owens et al., 2006; Deguchi ef al., 2006; Staclens
(et al., 2008; Sraj et al., 2008; Ahmadi et al., 2009

sla SUoL el a8 5l Olis SWHL sduaid
AY=VF 5V = \Y) Gt ol VL lib s a.:\.}'C)


www.SID.ir

Yy A~JL@{/J,1°)L¢;&/J}1JLN/Jé?ww,wprug,;u?u

redistribution and erosion in the red soil
region of Southern China. Land Degradation
Development. 19: 321-330.

5-Chang, M., 2004. Forest Hydrology: An
Introduction to Water and Forests. CRC
Press, 498 pp.

6-Crockford R.H. and Richardson D.P., 2000.
Partitioning of rainfall into throughfall,
stemflow, and interception: effect of forest
type, ground cover and climate.
Hydrological Processes. 14: 2903-2920.

7-Deguchi, A., Hattori, S. and Park, H., 2005.
The influence of seasonal changes in canopy
structure on interception loss: application of
the revised Gash model. Journal of
Hydrology. 319: 80-102.

8-Herbst, M., Roberts, .M. and Rosier., 2006.
Measuring and modeling the rainfall
interception loss by hedgerows in southern
England. Agricultural and Forest
Meteorology. 141: 244-256.

9-Huttel, R.F., Schneider, B.U. and Farrell,
E.P., 2000. Forests of the temperate region:
gaps in knowledge and research needs.
Forest Ecology and Management. 132: 83—
96.

10-Johnson, R.C., 1990. The interception,
throughfall and stemflow in a forest in
Highland Scotland and the comparison with
other upland forests in the U.K.. Journal of
Hydrology. 118: 281-287.

11-Koichiro, K., Yuri, T., Nobuaki, T. and
Isamu, K., 2001. Generation of stemflow
volume and chemistry in a mature Japanese
cypress forest. Hydrological Processes. 15:
1967-1978.

12-Llorens, P., Poch, R., Latron, J. and Gallart,
F., 1997. Rainfall interception by a Pinus
sylvestris forest patch overgrown in a
Mediterranean mountainous abandoned area.
I. Monitoring design and results down to the
event scale. Journal of Hydrology. 199:
331-345.

13-Owens, M.K., Lyons, K.R. and Alegandro,
C.L., 2006 Rainfall partitioning within
semiarid juniper communities: effects of
event size and canopy cover. Hydrological
Processes. 20: 3179-3189.

14-Price, A.G., Dunham, K., Carleton, T. and
Band, L., 1997. Variability of water fluxes
through the black spruce (Picea mariana)
canopy and feather moss (Pleurozium
schreberi) carpet in the boreal forest of
Northern Manitoba. Journal of Hydrology.
196: 310-323.

15- Rowe, L.K., 1983. Rainfall interception by
an evergreen beech forest, Nelson, New
Zealand. Journal of Hydrology, 66: 143-258.

16-Shachnovich, Y., Berliner, P.R. and Bar, P.,
2008. Rainfall interception throughfall in a
pine forest planted in an arid zone. Journal
of Hydrology.349: 168-177.

17-Sraj, M.; M. Brilly and M. Mikos, 2008.
Rainfall interception by two deciduous
Mediterranean forests of contrasting stature
in.  Slovenia, Agricultural and Forest
Meteorology. 148: 121-134.

18-Staelens, J.A.D., Schrijver, K.V. and
Verhoest, N., 2008. Rainfall partitioning
into throughfall, stemflow, and interception
within a single beech (Fagus sylvatica L.)
canopy: influence of foliation, rain event
characteristics, and meteorology.
Hydrological Processes. 22: 33—45.

19-Xiao, Q.F., McPherson E.G., Ustin, S.L.,
Grismer, M.E. and Simpson, J.R., 2000.
Winter rainfall interception by two mature
open-grown trees in Davis, California.
Hydrological Processes. 14: 763—784.

20-Zinke, P.J., 1967. Forest interception
studies in the United States. In: Sopper,
W.E., Lull, HW. (Eds.), International
Symposium on Forest Hydrology. Pergamon
Press, New York, pp. 137-161.


www.SID.ir

Research Journal of Forest Science and Engineering / Vol. 1/ No. 1/ Spring 2011 72

Seasonal changes in rainfall redistribution by Pinus eldarica in an arid zone
afforestaion of Iran
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Abstract

The main aim of the present research was to measure rainfall interception loss (/) and throughfall (7F)
and changes in the seasonal distribution of rainfall interception by individual trees of Pinus eldarica
planted in the arid climate zone of Iran. The selected trees were located inside a forest plantation at
Semnan province, where mean annual precipitation, and air temperature are 127 mm and 16°C,
respectively. The gross rainfall (GR) was measured by the mean of three hand-made collectors placed in
an open area neighboring to the chosen trees. Eight throughfall (7F) collectors were positioned beneath
the tree canopies to average into TF mean per species. Measurements were made on a rainfall event
basis in a year, from March 2009 to March 2010. Averaged over all 26 events during the one year
measurements, / depth was 44.8 mm (44.5% from GR). Classification of rainfall during different
seasons showed that the highest rainfall frequency was observed in the spring season within the class of
0-2 mm. Also, all rainfall occurred during the autumn season were related to classes 0-2 and 2-4 mm.

Keywords: arid zone, Pinus eldarica, rainfall interception, seasonal changes, afforestaion
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