ol b glie domo oz slood gl 5 S
b e susiils Ve u‘.w.ul.» & 5 lous YO 593

Ol xd oSl o 2
(2532) VWYY o

DOI: 10.22059/jtwp.2022.334523.1197

Ol 53 bols 193 Sl (slacy b 80gummo 10 pualBl i 800sS ST 2o yb gLy psLis
Sl g Jlxo, o

Yool g0y dilown < ol yg9 g My LalS o anb
Ol s 5,9leS gy 5 ohyeel wlivios lojle (98 &Sl e g o i Slidion fuwsde (blo Slidos s ¢ Lokl .\
Oyl el a5 «63590laS g 5 Lhjgal clindzs ylojlu )i &5ly0 g o JSinr Slidios duwge iz Lidu Ll ¥

VB YN 15y g yb O Fe /o8 il s gl

oS

s Ll Lo il gy ol ST gla (S dlss 5 (SIS B30 Jelse o Spge 3l peldl i sl
5 Jlss a3 5 agole 5 ST b (gl 15wy 5 axlse 25 L 1y S lapionm ST idd gla JLSis
53 B s sl S ST Sl 3l L slaant L e (Gl ol G S e ol 5 S
S s, ol slaesls Sl dae ol gl (ol 5 dloweler Okl L3 dlys L glacsle
Kan 5 kS 5 Laesls . ealizad YIVASYFAA (o 5LT 5555 sl dlss Ll bl & Kty Slaol&iny
2 Ld PY o 5 eslinad R Jases 53 CHMPACT 33l 5 51 dute (5121 gl i Jie a0 35,5 o3bel 5 o
PRCPTOT, CDD, CWD, R10mm, R20mm,  fols o 3l 55 slas ST ol Larls e s 2
Sols e 5 Ay o sllast (Ol sl Wy ot b jastls (65, S le';..ulRXIday, RX2day, RX5day
VPO L5 1FAG Aol s 5 el andls (5505 slable 5 GV 0L o ol OLE s b 2 5 lons ol
Ol iy et e 53 e dilate o Ll e S a1y (B50eS 553 ST I SR slacule des
23 O oS 3 5 S Sl G113 el Moo g 13 g 5 (Sl ke (0L s 53 515 205 13 58
sy Jomiley dlss saculn 82 5dmms 53 03508 5 035092 wisnSy S b sbejaxls bl 5 ool
5 b Jemdly Sl eyl 3 OF o305 5 5 g g0 Cond s 53 @Bl oiS gy a5 bl sy S sl o
5 Ll 5 s Lol 3l (30 Ao o e ol gl 53 Mo e 81 0l e & OF sl S35
35S Al SaS IS Ol sl 5 B g L3 ol i b ke sl e b OF RS

bl s s sboe slasas  Jsme St glass, K sl il 1S laely

e 51 Bl Ol s wle MK slas S 51 (b asdde
5 el Dl S Ol e 3 e S 53 S s e b i a1 oS L
ssban lias 53 53 egsen O 51 30 JLSis [V] 20l Sl bl Lot s ools ol Oler

sl mde 5o [Y] dsleslg (630U 5 Jlss 4 s, glodalsh

Ao F0 phals ey JLses Sl ol g dical CANYAL 0¥ 25 Jsto By ™

Email: dargahian@prift- ac.ir



WV Ll o 3yloud VO 880 ¢l (crude molio dloes cog> dL:boJ)BT)é 5 S YA

Lol s asle e Jalge Jsa Lol Okt ys
ol el s o BLTVY] baggslew bl obess S
DOT Joms o 815 sl [ Sasis 5l s
ol o e ST sla K 3 Bl o sl
st sl s 5 ol oS el s e
G JUROP. V' SOV R COUON X W Y D U WO
ool St b Bl s 91 Ol JSor gla 23y
ks 5 Susiis Lol gl Jale 51 S oS sl ol
Pl o e S il sla Ko 2 (K
ol bl et Ll O it s [17]
DIV il s sdalin adlews Ol ps Sy b 500
Ol ys Saslis 5 Jlaslos Sl - Sl s
Gblis 53 o gladl s e S15 sla S0 byl
Sl AT Gl a2l (5l gime iy o ilesie
sl 5Ok ) 5 oS5 ey ol 5 Jlee sl
ol sds SasCis 5 dlyy sy Cuia S
sl mde ol et 5l adkie ol la Ko
2558 b adoy ddlate (pe s 53 5 L om0 S0 g
Sl ol S s 3l gl it Wow Lol ls Jl 3
5 L s a3 e s OF 5L Bl s
ol e A 510L 5 bsh Ol s sl 53 8 oS IS
Sla Sy ol bes Gl 8l s g s bl ea g
L sy e UL 5 30 e LSS 35 el s AL
Vossd= s sl s Oals p_f s S Sl i
DL ol ks slatasts 53 V4] 558 i doys
ol 5l Sasis 5 dlss s Sl e adaly 00l
Sl ol i 55 bl el ol eslizal oL Sk
e 3l S HIET Sl skl Laxls coia
cadlaie ol oL gla Shs ool ol esliad (3l
e L 5l e 3 ) (K Olaal 5 Ol e
S Lol o LS)JTC“-’.' 5 ol G b Sl ol

S o ok S5 L;K*" oo ST Sl Lo

St sl el sl i K b Sl
5ot Gl Sl bk 0l s el
ool ol s el iy oLl Y] el sl
O o P S RO I I SN SN PR B
bl mal [¥] dimes s b2 Bl Slidos
0] U R SN P I O PR JVNPR ! OO
YO0 sladle s bl sles a5 SWL s L
Colem il Lo 14¥P-14VA L aslis 3 VAAS
Sl p33 5553 53 al st Ol 4 bl o
Gt 03 ol YA 3 by LS8 id ) [0]
Loddn bk elad di; o8 sl ol Jlad Gl el
G m 5 el 4 (SHOL Cnd 5 AE, a5 50k
Olast s il el iy Swly [F] ol Las
S 313 0Lz Ol o 3,5 e 5 a5l 4 bk
Sk a4 St gl sl s A o e
IV] el s sy Lezd 5 Oleass slaele s
Glooty Ko glapionn S1 dls5 5 Sl S2alS
s b S e e S5 A ol Sl
ol S pdakide SIS s el Lo s
LYees diw sl o, S1 e STl 03 55 Litens
St 50 Sl (bl ab Al L YOIA
oS ol slatags ol 03 4l Y5 b
0L 1y o, S15 sl oo Susles 5 Jlgs eobowe
Gla S 53 byl Olas s il rals el
3OS FYASY 51y 2als 4] )b Ol p i
LYoo Slasayss o Oliw ) Ol byl sla K
Ol 53 K Cmlis do 3 XY 2als V2] Y0P
5 O Sl sl Ko el Jials [N] Pl
DY LS YWY 6510 4 0 FAY B VYA sladle alsls
Jlw 53 08 ey Ol s la K Cxlos [2alS
SaLS DTTVAAY v & ol 355 Sy 4 T2V

o b Y0 5TV ol o S IS (ST



)9 ol s Jbaylea il )3 bl Jloj il cslacolis 83900 5 wuldl yueis 5058 55T )l (el sl

e ses OVY 500 T 520 b O 3 St s oS
YV Sl 5270 Plas SYLL bawge gles b
5 i 8 s by cule 3 5 818 sl d s
L 0L ) Sy oKl 83505 3 3‘%1;'-:-")
BV bawgie gles 5 e b PYY 250 Lo s
L5 oslizal 31,5 5l &r s VYA STas 5 8 las

O S

C-TIIre
o, HLSe Sl YV gl 5 el Ol
Gl bl e K 51 0T do s A oS 541 WK
s dlssolars S gla i Ko a sl oS
ol 3 51l ol ke Lleads Sasax

ZJ)MJJ de_sdjjjjﬁ:;(ab@db) J““-ll'.’.

457Q'0"T S0°Q'0"T: 3300
= z
= =
i o iry
k4 9 =
9
e
e

& =
5 =
7 Wi, -

B D) oy sla Sl N P .

& Shghalfiug = ol

Tkem
580

gy Ailie Condge ) S5

b sl bl e Ko g slaolKany!
RAS S e (5 Sl s LSS sl
s 5 58 Jlos ol ol 4 St oS
o ool e S5 5 O ) S st oSl o
oSl Sl 5 i IS JIss Sl el
Sliss ol glaesls (0 IS8 col Js )l Sy s
Yo LAY golal b gl St g SlaolSKans]
i O3] (e a Laesls 55,5 51 L3 s ey
3505 Laesls (o 8 bl Laosls (55, oKen 5 kS

5 CHMPACT 53l 5 aias CHMPACT 53l

e 3l LT 5 L bl o LTl

Sl Sl eslinal Ly (A it 81 S 3 (S
23 s Sy 5 LS AL dle Bl (sla el
s8Il sl gl e Ls ulul G ol
il Gl Olslw s 8 U1 s sl
g bl s 3Ll (il Ssa 5 (e
Sl b8 o Wil lw 5 g sba 5L Leils
AP bge Sl Lls, gleesls Sl ke oyl
53 oS dlss Gl slcile S s glaolSan|
il 0 ssli il 55 s Il Ol



Vo) bl oF 5yled V0 3,95 (ol pl ando olio Aleo csgn (slod gl b 4 S 1y

PV O S 3 el i sl saeSIST s
i sl el Ll e 5l S 5 Ll
ol b st L ol s SIS ol i s ST
S slass, shiw wVlo [iol e jaxls
sl slass « Mg O b e slasgy slias ¢ Jl s
3 S B sla b sl sl (K sl 3L
Jodzr) sl o5y 5 055595 isnSy ool S
Sl yy cd bt i e ls kes ) ()
A0 Olabl w53 Ol ond ()13 s 5 Lig)y

A e a5 5 dloee Laesls Sles (g 53 Ao s

Loleln by oS <ol RCHIMDEX i3l 5
2> ya—ascs o 3 WMO/ CCl/ CLIVAR / JCOMM

(ETCCDD) |ya 50l i glajaxle oLl &w)
A L R 2010 dams 3 3l 5 cpl ool 0l 468
flows 51 3 Sl OF S15le 5 ol slse 31 LSS
5wl Oledbl 5wy 1 esls oS s jlas
Gl et li O 51 e AS o sasie |y & glaesls
Gl Ky o drslous €135, laesls bl il
sl el 5l slnleul is yazs ns ETCCDMI
2 Bl 5 o Sis el 5l eslizal L Ol &S o
Gl als [Ye]5 5 amulio 5 o) |y cilises bl

POVE|OVES J RV SN O] VN PR YRV A el ) PRES

a3 25 ol Sy
PRCPTOT SULs 5L PRCP from wet days (P>=1mm)
CDD Slge Siis g, Maximum number of consecutive dry days with P<lmm
CWD lgie Cgbyo slajg, Maximum annual number of consecutive wet days (when PR >= 1.0 mm)
R10mm O ()b b sljg) Annual count of days when P>=10mm
R10mm O 38 )L b sl Annual count of days when P>=20mm
RXlday 059553 )by ity ylade Monthly maximum consecutive /-day precipitation
RX2day 0j509> Lk O yides ylade Monthly maximum consecutive 2-day precipitation
RXS5day 005z Ul O pude Hlde Monthly maximum consecutive 5-day precipitation

Slaw S by, slaws asls

Sl el Ol oid (ghls e 5 Ay, Lot
Ol 08 J Sty o oSt 3 Jlge S glayg,
yuﬁ\)&jcu_wwéd\jjgﬁbp):é
P-Value=+/4+V U b —xe & 5 2alS Uy, <lyls
23 e Jeme S glasy) ol o iy o
s i slassy S 5 YOIV 5 Yooy el
Jo) S g Bl 3 sl 00l oY dl s
et s ol sUle 5 5 a8 s Sl 3 5o
P-Value=+/\YA L jls —xe & 5 2alS Uy, <lyls
ST el 3 e Il p g Aty
U JOWPRNEER R

o gl

SV ol et s

ot le Olass gols e 5 gy b S Ll
ol 55 53 0 ) Sy g oSl 3 VL 250
Oy VL 2L 58 o ands Jlgs Sl
D s 5 palS Wy el pl 5 o)l (6oL
Joyl K g oKl 5 13515 P-Value=+/08% L
L s ime b 3 ol 3 Ay shls el o]
s ¥ il ot el P-Value=+ /5 YV
Y ladlo js o pan biaslo dan 3 50
o ol s okeS SYb 555 S s esp YA

(Y Jg.&) Sl 0



AR}

Wliso g Jbroylaz il ;5 bl Jlgs (il (slacole 3ga0e )3 maldl puuis 508,151 5L slay yadls

AR
s iy =-1.9389x + 575.77
A\ K
ol y=1.6491x + 586.93
A+
_'5_“
s
i; 7
1
Fouu
\E]

- e e e e e e e e e e e e e e e e e e e e e e e e e e -

===~ Linear {(-\55,)

===~ Linear ((J,

U330 5 3] (S g olkuan] 3 WYL 5,b ad s (5,15 ixe g Mgy Ol paad Y IS0

va-
s,y =-0.1076x + 145.81
Js)ly =-1.3823x + 159.29
e
—;, 18-
=
9
‘J v
B

- = + = © o =< g - =
= = > > = > > = > == == -
(ER T T T T T T T O O v

—e (53, el 13

VEAY

1YAF

==== Linear ({5

Qo > =< o - e S C < > =
= - == - < o - o a o e = o =
E +¥ ¥ ¥ E k I ¥ ¥+ L £ ¥+ i B

==== Linear ((Js,

J3)1 9 By Sy g 0lms] 53 (Jlgio SWid Wg, ad il (5,15 dre g Wigy O i Y JSUS

&éwc&ﬂ'f“)ikfg_w&)bdu&)l;b‘pj
,_iﬁ,tu_wuu Jlss Calw 55 53 a8 5l OLas 085 )
P-+/vVY l_vjbv_.mﬂ.cju_&_i‘f‘ ..\_]}) u.a;-l_&: U_-'~\
e e Vosla Slosls sl o 2 s ls Value=
wwl_:\“\‘\ JL&)D}J‘J})&)WL{Y"? JL«))
gL.:L_w 93 2 JJJ‘ “gtz'.’.}":“’ aKIM.i\ BL sl 03 9 J\Ja'-)
A Ky shls pasls cpl sl 5 ke IS s

0 JS5) ool P-Value=+/TVY L s sne &

S Vo o b gla sk olas Sl B esle

uﬁ}u Q‘J‘.’.‘:"’T LE)‘JWM}J“))‘IQ"U:";’U"’L”"J‘

Sl b by, dla jasls

Slds u.a;-[.«.l': CJ\J_:,:;:.T 6)|b¢_¢u) BERPR L= ﬂ_«v:'s:’
dlj}) k_{..:.:ﬂr.:_w ﬁK:_mi‘ L Jl)_:.ﬁ g_)j.bjﬁ LSLQJJJ
O—l‘)—i’;ﬁ CL,_.M;JS ey colis 55 53 aS sls OL&S
P-Value=+/v\4 L_: )b&‘*‘jﬁ:&’ E) ‘_;;ALS Loy ua;-Lz
J\j) g;,.ll_w 92 2 db)l gg,::ﬁ}ac_w o&_w.i‘ DL .b)‘b
5 ol s s yatls oyl _\,L_Tm}) 5 Aok IS
(¥ J&.’z) ol P-Value=+/44V L ,ls jxe &

Fashe Vi Gl il sl Gl asls

W\}‘fg u.a;-l_«l: Q\,_...;t.s”'" 6)‘3@&&}.1_;))‘]97’-%



Vo) bl oF 5yled V0 3,95 (ol pl ando olio Aleo csgn (slod gl b 4 S

"y

53 5l Gl Dl i A ) e hiled Sy o
s calw o5 55 a8 sl LA Js )l Ky o Nt
il s slls et ld pl bl 5 L S
Sz o iy el P-Value=+/YV0 U Hls a8
s sl el LY P dle ps e e Ve sla 5L
1440 dlw o ccul e s sl 5 eoslg LYY JL

(F 8 sl Fo Sreke T RO PR

53 S e L L el en lags, sl Sl
3 flow anld Jlss ol 53 5o 085 ) S s oK)
Lol e e s W, luls e li Q—l‘,}i:’;
Yo sla pobsl sy o iy .ol P-Value=+ /A
LYY Jl s 5 sl o35 L YooY Ol s e L
S YN0 51440 ladle .ol 6 5 sl 5 055095

sy s Ll (g2 e Yo mf;wduu;)p sl

Sk slagg slas
>

% 51y =-0.0238x + 9.6667

Jal y =-0.0003x + 9.0397

7
¥
)
r')—i-—‘i-—(i%b-‘<fr’ -my»—s»t:;L_Lc:--:q-'--n»—»—u-cm}{
EEE st L EEEfEges e P REEEECEE LT
(| e s | === |jnear ((;5s,] ==== Linear (( s,
OB, Sigiow sl )3 Jlgio g po L9, pad Ll (5,15 Sr0 g Mgy Ol pud ¥ JSUS
Yo
CiZs 5y = 0.0367x + 16.325
dagly=0.1352x + 17.611
Yo
A
3; Vo
%
i
]

— e = e T =

*‘_';.B’ﬂ_pj *Ja)l

= === Linear (-,

= === Linear (s,



X1 ks 5 Jmoslen ool 53 bk lgs il slacalu 53gamme 3 ouldl s 5481 L)k sl asls

V\VF
e
o8 dy =-0.0186x + 7.2608
VY
Joyly = 0.0577x + 6.4127
;3\‘
_71\1\
3 ) | Ittt
a7
2
3,
5 .
¥
T ol ot T S = T - T R S . R R R S
T e e T e e T T Wi e el W & el & e B am e O Tan R S em g e
Tz T3
,,,,,,, = A - = R e

—— [Fs,] e 3|  —=== linear (;$s,) ==== Linear(Js,h

J5)0 9 ) S g 81Knns] 53 oS (398 L2 i, b ISy Flglsd ad Wi (6,15 dre g Wigy Ol pedi S S

em‘)bgra}uw‘gy|]@&))w)j(vp) &Jlﬁ&.\.&uﬁ:’-u

350 Se e ol e 6 21 0L Ja )l Ky s A el Ol osd Golo tme 5 L)y bt o

03 5— o ket WA 555wy 55 s W)Y Sy 93 53 VY [E IR (W R 03507 S 035053 @3S b

Wiy ol slacaba dan S u 53 cpl by ol s3> 53 5a5 Sy s oL ST oS sl olas o8 )

A IS8 3505 555 O e 5 e S e Joily ol e L VYY 5550 55 5 V0 S5, 55 4 FF
VP

O35 Sebghamw oLl )3 839,854 9 859597 059,52 (L s Y U

L
YA
VFa
AR

2

<

i

I
[
Y.

- - = E e e e e e e e e e e e e e e e e e e e e e

—ms ] e, )y )2 el 5

J3 )1 S g U] 53 039,554 9 039,97 059,52 (W, S A S



WV Ll o 3yloud VO 880 ¢l (crude molio dloes cog> dL:boJ)BT)é 5 S VYF

odwry Sy w5l s YNA g Y s sladle s
Jpm i s jahes Yo la il slas, sl .o
5301 (Sl i s slisy coin b id Sl
lesls (w5 sl o35 3l e 3L L Yo e P JLu
33 Ole s 5 oS 5SSk dg Sl usby 5 0L
Sl i 85 Sl e 25 b ol 5 0l
S5l Uy Sl ey 4 Yo 00 Ul 55 5l (Laesls
3K Yzt g 5550l 45 sl il 2alS ke,
Ll slapin ST 510l 2alS 55 S5 lalse
S 23 e o s Ol s Ll ply ol
b slasas s Ve ok el alal Laesls
Sl dan (8w G5 5 N Sk s s
s L Vb aobeS s SO bk s b
ool am Sl LS SY5b 5555 ul oS Lo S
SASiE 5 s Jlse p S Sl ailaie e
sl 03 (gl 5 dlesler Ol 55 ST bk
S et ls Ol as (gl e 5 L) bt S
83 5kmee 48 513 DL 05,y 5 055,55 0SSk

el o3y Sl 5 cpr oo Dby Lol

S S 4o
Sla Al ol e lade 5 bad gla JLosCis
itn o 815 AR s 8155 B s 5l G
b ot b Rl s Les Ll e e g L
LS e i a2l ol 5 e 3500 6uw
Fo PAUSS Oles e 53 LS, sen L
Sla S ol Les (hl 58l ass) an ar 5 L doss o
e 3 ol b e S el s L
(IR VUCH SV T W B VG JRVPS Y I Lo W
il heas 5 il 250 gla Sy ctls
o Sl e glaasl b 3 gz e O b B

Do 3 G, Sns b 8 L2k s ess 2 b

Sladi g555 o o Bl s 5 Sler Rl S
5Ll dsile b e (sl sl shls Gble 53 g
Sl glpasol hls gble s was gl JLSex
Dy o Ol s san 5 adle bt Al Sistaas
Lol ol GbLoe Sl s cpl gs el w)  dilas
sty s Lalecmad 558 Jlocd 51 a3k
Gt 0352 osb e 5 05 s (LS, e L
33 Lol e Lo il e 45 550
S e 3l il O conbial 555 5 alil s
S Ol 5 IS IR e ST 55 5 s Gl
b Slagat L Dl i s et e
Ol 53 i3 Sl slacalu s o8l s Rt
en Ol sd J, a8 ol LA (ol 5 Jbs e
Obvy Sl el ol 5 S Dby e a2t Ls
i 5> ol s Sasdome 53 Ll 2 (g3l
R el Sl J g AVl 5L e Ladla
o2l3 5 YN Yoo R gladle o i S Yl 5ok
S dles L Olesen Jl 53 ol by Aol 55 5
ot el e o S 55LeS GYb 50 S
8390 mee 5 aS sl 0L Jlge St glagy, el
oSSl sba plav aals 5 S Jlos Rl sl
55 s e Sis 55, VFF iy lyls il
Ul 5t ]S dIss ol glacub 83500
bt i ol e S 5, VWA ey sl
sl sl e ld Ol sd (Suls mme 5 A5
i 45 5l L bl s 55 e e
o= 5035 V487 Jl s Jlse b e slags, sl
e L olegen Youd Jlo 3l Olu s 395 L of 5
[3dee Y008 o 5 oSl B o3 g 28l Wy o ST
PR CE T U PNCIV] WV TP GRS TNTCIUA [ o
Jo adle it 53 S gl ik slus; plows axls

L e ed s SISy S B o3k :j.b-):jwfil.:a



110 S 5 Jmolaer ool 3 bk Jlss iy slooles B3gime 53 il s 548 KT ()l (slo sl

e b ) s i gl Rl Ol ys oy Sl o Ul & s ey
5 SaSis hl s wBl is ) 3l S o LAg (o5 Ogmer 5 35800 ol K
Sl 815 sl K sy glacale 53 sless S Sl L S oo 52 s Gl 3 1 0
Ao 2y S slae el Sl Al g ol Ol e O e 5 O Jlasind Sllas

Sy s S8 5508 wle s K s b 5 Bl i)y 558 s Ce bl

CMZ‘JJ,: le o.).:.i.:,;'- E) wlid\;) QLT}'-)J 6%}-\ s

References
[1]. Abedi, R., and Kazemi Rad, L. (2021). Investigation of climate change parameters of forest ecosystem
compared to urban area. Ecology of Iranian Forest, 9(17): 97-105.

[2]. Pourhashemi, M., and Sadeghi, S. M. M. (2020). Review on ecological causes of oak decline phenomenon in
forests of Iran. Ecology of Iranian Forest, 8 (16): 148-164.

[3]. Roibu, C. C., Sfecla, V., Mursa, A., Ionita, M., Nagavciuc, V., Chiriloaei, F., and Popa, 1. (2020). The
climatic response of tree ring width components of ash (Fraxinus excelsior L.) and common oak (Quercus
robur L.) from Eastern Europe. Forests, 11(5), 600.

[4]. Pourtahmasi, K., Parsapajouh, D., Marvi Mohajer, M., and Ali-Ahmad-Korouri, S. (2008). Evaluation of
Juniper trees (Juniperus polycarpos C. Koch) radial growth in three sites of Iran by using dendrochronology.
Iranian Journal of Forest and Poplar Research, 16(2), 342-3.

[5]. Heshmati, M., Gheitury, M., and Arabkhedri, M. (2021). The effect of rainwater harvesting approach to
combat drought in the Zagros forests, Iran. Journal of Rainwater Catchment Systems. 9 (1):1-8.

[6]. Sochova, 1., Kolar, T., and Rybnicek, M. (2021). A review of oak dendrochronology in eastern europe. Tree-
Ring Research, 77(1), 10-19.

[7]. Radakovi¢, N., and Staji¢, B. (2021). Climate signals in early wood, latewood and tree-ring width
chronologies of sessile oak (Quercus petraca (Matt.) Liebl.) from Majdanpek, north—eastern Serbia. Drvna
Industrija: Znanstveni Casopis Za Pitanja Drvne Tehnologije, 72(1), 79-87.

[8]. Colangelo, M., Camarero, J. J., Borghetti, M., Gentilesca, T., Oliva, J., Redondo, M. A., and Ripullone, F.
(2018). Drought and Phytophthora are associated with the decline of oak species in southern Italy. Frontiers
in plant science, 9, 1595.

[9]. Naseri, M., Shataee Jooibari, S., Mohammadi, J., and Ahmadi, S. (2020). Investigation on the amount of
mortality of iranian oak trees (quercus brantii lindi) using satellite imagery (Case study: Dashte Barm forests
of Fars Province). Ecology of Iranian Forest, 8(16), 72-80.

[10]. Shiravand, H., Khaledi, S., Behzadi, S., and Sanjabi, H. A. (2020). Monitoring and assessing the changes in
the coverage and decline of oak forests in Lorestan province using satellite images and BFAST model.
Researches in Geographical Sciences. 20 (57):265-280.

[11]. Rostam Zadeh, H., Darabi, S., and Shahabi, H. (2017). Change detection of Oak forests using object-based
classification of multitemporal Landsat imageries (Case study: forests of the northern province of Ilam).
Journal of RS and GIS for Natural Resources, 8(2), 92-110.

[12]. Jafari, M., and Hosseini, A. (2019). Identification and zoning of Dieback Oak forests in Ilam province
using RS and GIS. Geographic Space, 67(19), 43-60.

[13]. Shehabi, H., and Akbari, E. (2020). Investigation and prediction on forests covers changes using fuzzy
object-based satellite image classification and Ca-Markov (case study: City of Romeshkan). Journal of
Environmental Research and Technology, 6(6), 103.

[14]. Safari, A., and Sohrabi, H. (2019). Effect of climate change and local management on aboveground carbon
dynamics (1987-2015) in Zagros oak forests using Landsat time-series imagery. Applied Geography, 110,
102048.



WV Ll o 3yloud VO 880 ¢l (crude molio dloes cog> dL:boJ)BT)é 5 S V5

[15]. Maroofzadeh, E., and Attarod, P. (2021). Are changes in forest cover in the North Zagros vegetation area in
line with the trend of climatic parameters? Iranian Forest Journal, 12 (4), 449-466.

[16]. Azizi, G., Miri, M., Mohammadi, H., and Pourhashemi, M. (2015). Analysis of relationship between forest
decline and precipitation changes in I[lam Province. Journal of Forest and Poplar Research, 23(3): 502-515.

[17]. Nassaji-Zavareh, M., Abdollahzadeh, A., and Elahi, M. (2017). Determination of the effect of some climate
factors on the forest decline using PCAGIS method (Case study: Kermanshah city). Journal of Forest and
Rangeland, 112: 32-38.

[18]. Asgari, S., Razi, T., Hosseini, A., and Najafifar, A. (2021). Temporal-Spatial Analysis of drought and Oak
Trees Dieback of Zagros Forests in [lam Province. Ecology of Iranian Forest, (17):86-96.

[19]. Prein, A. F., Rasmussen, R. M., Ikeda, K., Liu, C., Clark, M. P., and Holland, G. J. (2017). The future
intensification of hourly precipitation extremes. Nature Climate Change, 7(1), 48-52.

[20]. Lisa Alexander, C. (2015). WMO CCIl Expert Team on Sector-specific Climate Indices (ET SCI)
Workshop, Nadi, Fiji 7th — 11%,



117 Forest and Wood Products, Vol. 75, No. 2, Summer 2022 (Research Original)

Precipitation indicators of climate change in decline monitoring sites in
Chaharmahal and Bakhtiari province

F. Dargahian*; Assist., Prof., Research Institute of Forests and Rangelands, Agricultural Research
Education and Extension Organization (AREEQO), Tehran, L.R. Iran

M. Pourhashemi; Assoc., Prof., Research Institute of Forests and Rangelands, Agricultural Research,
Education and Extension Organization (AREEQO), Tehran, L.R. Iran

S. Razavizadeh; Assist., Prof., Research Institute of Forests and Rangelands, Agricultural Research
Education and Extension Organization (AREEO), Tehran, L.R. Iran

(Received: 25 November 2021, Accepted: 08 March 2022)

ABSTRACT

One of the most important factors affecting the Drought and decay of Zagros forests is the occurrence
of climate change. Occurrence of torrential rains and severe droughts puts forest ecosystems under
stress and provides a breeding ground for pests and diseases, resulting in degradation and drought. The
aim of this study is to investigate the precipitation indices of the global standard for climate change
detection in decay monitoring sites in Chaharmahal and Bakhtiari province. For this purpose, daily
precipitation data from the nearest synoptic stations to the decay monitoring sites were used for the
statistical period of 1991-2019. The data were analyzed for quality and homogeneity and were ready to
enter the model. ClimPACT software was used to run the model in R environment. Out of 61 output
indices, eight precipitation indices detecting climate change, including: PRCPTOT, CDD, CWD,
R10mm, R10mm, RX1day, RX2day, RX5day were extracted. The trend of slope of change, trend
slope error and significance of changes were calculated and evaluated on the indicators. The results
showed that the annual rainfall fluctuated a lot and between 2006 and 2019, all decay monitoring sites
experienced a low rainfall period. Because the study area is located in the second highest rainfall
region of the country and benefits from both Mediterranean and Sudanese rainfall systems, the
frequency of heavy and super heavy rainfall is high and based on the maximum rainfall indicators of
one, two, and five days, there is a potential for heavy flooding in the range of decayed sites. Given the
trend of climate change in the current situation and its continuation in the future, recognizing the
potential of rainfall and its characteristics can help forest ecosystem managers in the implementation
of threat management programs caused by excessive rainfall and flooding and turning it into an
opportunity to adapt to climate change in order to preserve and rehabilitate forest trees.
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