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Extended Abstract

Introduction: Climate change and its consequences are significant concerns for Iran and the world, making it
essential to assess vulnerability and develop adaptation strategies. Understanding the potential impact of climate
change on hydrological processes at the watershed scale is crucial for watershed management decisions, as most
measures to mitigate the impacts of climate change on water resources are implemented at this level. A review of
research on the effects of climate change on water resources indicates that changes in global climate patterns have
significantly impacted precipitation and temperature variations. These changes influence soil erosion through
alterations in rainfall intensity, vegetation cover, and surface runoff production.

Materials and Methods: The research method is a review, and the tool for data collection is documents and
records related to the topic. A broad search of studies in the literature was initially conducted. In the first stage,
the search criteria and databases were determined, utilizing databases such as Google Scholar, Elsevier,
ScienceDirect, and Springer. The search criterion was the topic of the articles, with keywords including "climate
change,” "hydrology,” "climatic parameters,” "mitigation and adaptation,” “evapotranspiration,” "Greenhouse
gases," and "General circulation models™. In the second stage, the retrieved articles were categorized and analyzed.
A total of 65 articles published in the statistical period (1988 -2024) were examined and reviewed.

Results and Discussion: Increased atmospheric CO; concentrations due to climate change affect the water cycle,
as well as the structure and distribution of plants and evapotranspiration. The main concern arising from global
warming is that it disrupts the water cycle. Any changes in the rainfall regime and amount, along with variations
in temperature and evaporation, affect the nutrition of groundwater. Generally, the groundwater recharge rate will
increase in areas experiencing higher rainfall. Studies have shown that the temperature variable will continue to
rise in response to global warming until the year 2099 across various countries. Higher temperatures generally lead
to an increase in potential evaporation, primarily due to the increased water-holding capacity of the air. According
to the Intergovernmental Panel on Climate Change (IPCC), the global average temperature is projected to increase
by 1.4 to 5.8 °C by the year 2100, assuming a doubling of atmospheric carbon dioxide concentrations. This rise in
temperature is expected to lead to several consequences, including sea level rise, changes in precipitation patterns
(up to £20%), and other alterations in local climate conditions. It is estimated that, during the 20 century, the
global average sea level increased by 12-22 centimeters. This rise is primarily attributed to the melting of snow
cover and mountain glaciers, both of which have declined on average in both hemispheres. Predictions of future
precipitation and runoff in different countries indicate that these variables will not follow a clear trend, with
increases in some months and decreases in others. Changes in rainfall regimes and amounts, combined with
temperature and evaporation variations, affect groundwater recharge. Generally, areas with higher rainfall will
experience an increase in groundwater recharge rates.

Conclusion: To mitigate the damages caused by climate change, several actions are essential. These include
reducing desertification and deforestation, implementing sustainable forest management practices, increasing
carbon storage through forest development, and restoring forests and soils. Land preservation and management,
using woody plants to combat runoff and soil erosion, and reducing the frequency of floods and landslides are also
crucial. Additionally, replacing new coal-fired power stations with clean and renewable energy sources, such as
wind and solar power, is necessary. Agroforestry plays a vital role in providing environmental services. It helps
maintain forest functions that support watershed management, reduce greenhouse gas concentrations by absorbing
atmospheric CO, and storing it in plant biomass, and preserve biodiversity. Given its significant benefits,
agroforestry is often cited as an example of a "healthy agricultural system.
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Figure 2- Number of reviewed papers by
publication year in the current research
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Figure 1- Classification of reviewed papers by
topic in the current research
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Table 1- List of CMIP5 models (Tesfaye et al., 2023)

S8 a8 S Jow Gy, S o0l 9iS Jo Gy,
Y/’ g% GFDL-ESM2M e VYOSV Ll ACCESSL1.0 \
oY/ ] GISS-E2-H Y. VYOV e ACCESSL.3 Y
YY" (5 ] GISS-E2-R g YINVIA e BCC-CSML.1 ¥

YIO XYV RLe HadCM3 Yy VATV labls BCC-CSM1.1(m) 3

VYOV kSl HadGEM2-AO Y YINXYIN abls BNU-ESM 5
AL EAIAN OlendSS HadGEM2-CC vE YIAKYIAS (Sl CanCM4 ¢

5- Earth System Models

3- GCM: General Circulation Model
4- CMIP: Coupled Model Intercomparison Project
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Table 3 - Annual maximum stream flow for 195 global stream Gauging stations and climate change
(Kundzewicz et al., 2005)

Qg shls gblie slass gy ey Gblie slass gy lyls gblie slasy olKins| olows dilais
sl sl
\ \ \ ¥ Gy 31
Y A Ll
v ¥ Sl Gl 01
VY £f VE v @5z 0]
> ve \ ¥ U
q o " y- L,
(2,0 V) YD (do,o Vo) AYY (22,0 \F) VY Va0 8 zex

sl faaige Faan Gloi)l Lo 4 ol
9 (_g;).n ‘_gL..M.a" ‘_ngboli..m.)‘ ‘5‘>).) ‘J.'Lo.a ).) JJGA
Vel a5 0isS o o155 1, (onlS sloaig, Jlots
LstLQ.))SI ‘SLQO&H.MJ/ ‘ w‘ .Ia_u).n Cxio 9 6))5LH5
SAMF 8l ims o bt | egiie clasS!
Sk s 4 o il 5,5 wile bl 5y
30 0554 bl plw o ol .l Las o Fasals
aps 1y el oy, Bl gz Jolo
Slade olidl g oL lagSIl o Ol s oS aS o
> oyl o S e oSaie 1) 359 S
St )b s a4 gilel ass> 0 AMF il
5 el Q;“..\JT bl S Jyo wes o 7
b cow a5 aims e i | bz sla als

e Jlos GG el jo as sls ples oY) Jgos =l
Gble ;0 AMF o 42 BB oldl slawsg,
@ Olhds Gl ogdoe camlie (By4 5 Jled
by Lo Gl o @ B 58 5 (5L 8l
by, (Rals woye )0 gble (B hlie )3 cunl
SYeb sroyge a4 Yzl a5 wies o lis |
il LS Gy plbd pals 5 JlSas
b cwiols olis SsKenl 530 ol (sloolSiin]
Loyl 5550 5 Jlods ;3 AMF o azg5 LB (slo 238l
Fhad 59> @by g (Sl i Glab)b b oS
5 b slady) 5l (o5 5 Lg)l corr Sl Ly
5 ool el a4 Yl aS v o plis 1) sials
Aol )3 ool bape Bymig s Gl Gial38)
bl 10 AMF 5 o2 b6 slail;sl asllae

B0 CE> g Lo )0 o (gmige 5L Lo

6- AMF:Annual Maximum Flow



£y \f-f )Le). ‘Jﬁ‘ o)Lo..i) e 3 JLw ‘J.»?UT Lgl.bo)'? éol} Co podw

L,
» Gwlsl Sl yaass SIS adal) jo (goaxe Slidss O AME jo olisliangill o Ll o yioren
as ‘w‘ M)f u)a..a Lg‘d.sl.?n)j) UL’)} 9 ul.:‘j) ).....u.u MJL!S l) as 09..»69 oo lie L:JLQ..» d.bl.u:
al)l lasla 1) olagss pl 51 S dF) Jeux bl .cwl lad o b i)l g (g ymmn S slayligh

sl g JLSis Yok slao,gs soumsclis
LS| «57"“"“’ GL“’Qlﬁ)—?

slaleog; ol 9 Sllgy 595 32 el jdi 51 (g5l oo Glalllas -F Jguer
Table 4 - Modeling studies on the impacts of climate change on runoff and streamflow

ms dilate Onliizme pb
A.r.n.]a.m))ja
oS sl o355 55 Gl 5 5l p0 T 2elS g sy 5 sl 5o SUlsy Gliee alidl - LeelS i, Loukasetal., 2002
nvu_i\ﬂg labls 59

szl ojem 50 e 5o ol GEelS g gl po Sllsy adsi 10 B 09D by et Sl -
AL

B 5 Vb JeaS el 55> 53 4Vl Sl slos o o5 il a2 3 VIO 2905 il -
SIS ezl 039> (sl ol il 4z po

ey Sy @V oS sl ojs o AVl huily §ymig i p0 sey0 03 halS -
Sl a0l 0355 sl

Sk Slleg Jodo 4 g, 0l > 5 42l )0 mhaw 429 BB Sblog - 0 [ adg> Conway, 2005
pae s 4 Jos 6oy, ol ealdl Sl 5l Sz 5l s alis g2y pue - yao
@l S e sz @bylsle 230 g 5k sl jo Cualad
wlale o)L o Sile il 3l g oLF 5lo dm 50 VIO B VIO ol 4 Lod aiVlo (nuSilio uljdl - psuloje>  Abrahametal., 2006

P52 g S 0B OBL B oo s UF 5 YA (e cig g ¥l g dlj ezl
B2a (sl o, oY V/FY
VY/F 5 VAIY b o 5 & GFCD3 UK89 5 CCCM (sla o bl ai¥lu Clls, gals—  azlys ase>  Tarekegn & Tadege,

2006
aoys el o B
AVl 5,209 e 50 (o, 00 yinljdk
@5z Sl 3l 5l Gleejx o Sy, rals - slepas De Wit &

. L. ) . L o Stankiewicz, 2006
@z 9 Jlob bl (38,5 )13 130 cod g b JLSias Sl 3 0 sue s Cen R - Rt

FsVeb 5 pasas slo JlSas 4 L 5l
Ologw 9 J&w e Sz bl dalaie SO Slulis -

e Jeloisa iz ool 81 gtz (glaystS o lailhag; sz o sl SRalS - ba,saS Bates et al., 2008
(PCM"Y ; ECHAM.CGCM2" HadCM3"* CSIRO2Y) lspsel Jow  stliesdl
F oYY iy aVlo g ab by, hals des g0l )5 ile a2 )0 oz il Sygo 40 - 155 Abdo et al., 2009

IRPVIREAPESIRWEI

7- Upper Campbell

8- lllecillewaet catchment

9- CSIRO2: Commonwealth Scientific and Industrial Research Organisation, version 2
10- HadCM3: Hadley Centre Coupled Model version 3

11- CGCM2: Coupled General Circulation Model, version 2

12- PCM: Parallel Climate Model



oL 6,5l sl ol 5 susul sloojsm o weldl ots DI 5 55,0 FF

5 shad Glly, yrals coge (33l oy Ve Jrals b Les ol § il a0 95 lejen ial3dl -
RUARCAPESRWIRS 7AW

B2 5A2 dLm%)L.w L§|f. M)é\’/\ 5\\/? su).tu)}‘oﬂ @I)L‘J.Aé)é ubls)wwlf—
YeAe aas gly

30,3 VB 8oz yliwe b s aVlo by iol38l - JS Soliman et al., 2009

Llae 0592 225 50 %2)3 gy Oliee & )b Glpe 05—

e 5 8L Gal liEl e s o 505, Adg> 0 AVl bawgie by e - slS,el  Erol & Randhir, 2012
R SRE) e PR PR Mt Sl
sty 08 ObL B 00)0 V0 (e 4 §ymg 05 (laliil
ol g2l sl 2002 B/ g YOIM YN plie 4 LS wilirog, oy po 4Vl als - 505! Goitom et al., 2012

NV Gbhans B2 g 4 conldl gl (gl 0o, YV g YPIP VPN (e 4 A2

YA gYe0-

o, VIO B VY sgae S 3l ddse ,0 ¥l slailsog, b, Sl 2als - o951 Demissie et al., 2013
Syl ole 3> 4 ole plod slp |y b,> S2elS BL g A2 o\l 90 ;2 0 ECHAMS Jas -
Sl (Y VY Vo) 0,98 50 0o 0F/0 5 VIA ol 4 b,z gl olo yo el 00,5 o i
whise Lal33 BL s A2 slagy L

olul,dT el ,s Shgedansl ol oje 45 ST 0y90 dw 0 Saeaddy ¥l Clly, Lawgte - Sl Ashofteh & Bozorg
- Hadad, 2014

slaglyz b 0)90 4 Cons Slly, S5 pz> el b oo RISl 0)90 4 S (S5

(Vo e-Y oY) 5T 0,90 aw lly, JS oo o8 slogl,z 50 g 05 o dai o 0l g Jawsgie

Qo, VF g Y FY e 4 s 5 4l 0,90 4 s (Y4V-Y49) o (Y-PA-Y-F4)

b oe Gl

(VoNV-Y-Fe) 0,90 ;0 B2 g A2 (6os lie (0 Gao,d TYIF- 5 YV/EY s 4 Ll S - ol Malmir et al., 2016
2y 099 &) Ced gus0 )8 5y pl Adg> 5
Ol S 9 (4l 2 YVIFY) ole (3598 53 QU oy A2 (55 ke )3 -
0,99 Ay S al30g, Slilyy o 10 YV g 0l walss &, (b i #IVE) olesls o jo Slilg,
sl walys ol ol

Sloslial Ly YeNO-Y-Ye 0y90 (ol sgjan)j ade Clly, o weldl ots 51 (o2 - ol»! Mansouri et al., 2016
AOGCM s 1 F lis cyuSiln
e 45> 55 (mal Gl g il 5 age sloele ;5 09,4055 s (5395 50 Dbl Sl
S 4o (6399 sl y0 i 4 Sllyy Gae,0 17 g YA als 5 (b g 3l 50
Sl ad9> 5 99,4055

S8l anlss alS plaas G s 2 pl 092 5 bojem 255l S a (2gy5 Slls, e - oln! Poormohammadi et
a al., 2017

S 0y80 50 S e aukis YOIA o YF/A 4 a0l 050 ;0 oS o yguduo F1/0 51 a5 5 5boay

oo iSlas slod 5 (JLSis ((3)b baugi (2gy5 00 Dl ao 0 AT (liwjes il y ol! Saeedifar et al., 2021

o p a3l G0 00 Ol o o AY (il )15 o abg> aaﬁm)aswlaﬁ)l)ﬁﬁj‘b’
RGOV B WA - C LY RE P PRI

Olee & VAT Yo Gloj ol o SilSe jusul o3 50 hilsog, bz GIBl iy Sp8 o> LI &Fang, 2021

Lo ial38l Juds a0 Sis Juad jo O (b, ualS g ous 0 YWY Y +/0 Ll

YE 5l ey o] Gials Jlaisl g YV )3 oLl b as,s £0 B YF 51 Glilsog, ol uals Lol Sanchez-Gomez et
al., 2023
PYR FOWI N KU IR R A

2203 VAV 5 VR s @ gy s G oslhae 53 (G 5 (b sl als -

13- Mendaya



O VF-f )Le). ‘Jﬁ‘ o)Lo..i) e 3 JLw ‘J.»?UT Lgl.bo)'? éol} Co podw

L)
ol g e et Jl 5 5 Sl Ghik slasS Lod 9 3L »2 el pudi J1-
Bble (P ol Dglitte ablaie 4wy Sl i Sl L akly e 4 ol e ) ol
o 5 e slat )l Gl Bl ol osb e Lo 5 Uil ool sloite 5 ool Ol pss
398 yrie (slos S Sl )lud a4 wilgise a5 Wit TR CERCN PRI () Y PROSIRE I A
5 e Rl Shsas 5 Ses bl o 5 b bwy sd cel Las iyl 45 aas o
R84 a5 WS e a2 ]y AL SRelS ka5l W PCE IR [ E PN R NN P ORI
el 00 ymie Ol 098 g LStz Sy wpee ols bl sy sy oS

Lod 9 o)L 3 oudl gt Ol 51 (6 3l oo ©olaline -0 Jgu
Table 5 - Modeling studies on the impacts of climate change on precipitation and temperature
y

YoraBY-1e lejoyso gl AL ggn i L ECHO-G ogos (55,5 oo clozrgys -
Bl W3S s 5988 Siygian oKl Y (59, » ol il g 0d9es wliden, |,
Goalin] il a8 S 1o Ul oo & als 5l Sl YT L Yo 1 0)58 gl ol Babaeian et al., 2009
Oliee 4 Los iVl (5:Siboe Raldl 5 000 YA 9 VY i 5 @ oS (s 5 oS (001
el Lo 3y sl 45 gy o oo Ltali3l s 45 091 o5 ik az o <10
19B2 5 A2 ooy i o & byl 5oyn VY g VIVY il 5 Les glaz s /P il3dl -

I ol Malmir et al., 2016
G0y 4 Cond Yo NV-Y o Fe 0,60 10 guo,8 5 pl 059>

YeV\O-Y-Y- "’)53 5O ddion 5 oS Dyl a0 lawgie ol - Mansouri et al.,
el 5 s sl T Gl 5 e B 5o lale (S Laagie 2l - ol 2016
Lo 31 s & o & 3l lin il S e
595 7 U So lapglas b olasle,S a¥lu ST (5L Jlade il 33l -

alalo 5 2STa> sla )l g9y (lad @je ot - w Heidari & Khazaei,
4 Comnd Y #O-Y - 00t ] 0,50 50 Jlo g8 cetiFib o980 b ailjg, STas slags b Liol3ak o 2018
2o, VO b P oy dilisie jLail slogs e (sl VAFY-1AAY wb 090
aVlo bagio slos (alidl g L3185 pedil ol 99 p2 0 aVle bawgie ()L alS -
(Ju3 1,8 5 pudil o] 50 cilnns (RCP 8.5) 4\l i Yo £A-Y )+ + 0,90 10 4S5, 9boay

Lisgie slos 5 2l iy 0o, TV 5 OV Y (i 4 oo 5 & aiVle lawsgie sl ol Mortazavifar etal.,

G oyee 4 S |y ial38l o iy of 5 Gl ax 0 APV o FEIY e 4 o5 5 4 WL 201
ol ool las
(YoVA-Y 004 ) 0,50 ;10 duoyd i (o)l g 01,5 les a0 90 yl5e 4y Los o381 - 5ol 059>
Y e RS s Y Iy e oy VE B /¥ o wlale Sl ouSile Gialiél = 5 olilssS llbay-Yupa et al.,
on el g Yz 5 palsh (o) O S 3k oSl Sl 5 blssS 2021
5551 g G STy o0 Vo y93lg5]

s ALB A2) Lisl glag,lw plas 51 VY 8 dos o aiaS g anioy sloles iolidl -
12 0 elei! gly 5 calize slogy lis 4 diy oS lo 4,8 YO b /D o (B1

. Lol Mboka et al., 2021
ol ) sl az 0 YV 5 VIV YV aiy sles gl s 5 a0 (BL 5 ALB A2) slag b
bl sales ialBl sl 098 a4y Cond 015 b a0 VYO  YIVD XY aneS slos sl y g
Slal slogs b soled ;o AVl Jw b ymals g o5 a¥le gl ul3dl -
5 o8l ol F cile az o /P LY o iz gbrolKing) jo dilaie opl AYlL glos - ]
ol Zareian, 2022

5 Lod ial38l lie o ion aizman .l aales malS w0 VYV B YR o 58 50
ol wiales 75 5ul ad g 5l Jgad [0 oy @ dalaie ol o Sab els




O L 6,5l sl Sal,y 5 psul loojsm p meldl ots SISl 5 6)500  FF

43,5 )15 a9 )90 WopummnsS| 5 Ol wlie o8l
il ]33] el v jabods oo iolssl .ol
C}.’a.w )| u—| E N > 45‘)> ol 00 d]"‘" 9 s >
Sls 18 Lo )...;b cov Glals 5l g, g ol
);Mwlysaﬁu»)b Gl oSl jo &l o ¢ ion
Ol » 550 il yo 9 S Cugh, jo s 4

5 35 5

By 9 pdad g3 S| guts’ 51 -
Sl L alal, s goasite Sliios « 5] gla JLu o

By 5 S p SAD dmwgl g a8l Oy
50 kel byl 5l colaas a5 ol a8 5 & g0

9 Bl 50 Olpeas oS sls s SVl 65950
e SIS Qb5 Glp e (ol Glgreas (5,25

By% 9 yodd g el yutd O 51 (g5l Cladllae —F Jgur

Table 6 - Modeling Studies on the Impacts of Climate Change on Evapotranspiration

Mla;ﬁ e
e llas e
Yo-V0 A2 g ks St 5 duoyd Cuid dga> Bl 59 )l Co 595 (e sLolES (Yo AL ams b - _ Pike et al.
2l walys 15U basg o (Ply p s il walss il s e S 2008
laasy> plai ) oul (Gloj 055 99 ) il 325 5 i (il -
0o )3 YIOF 25 g VIOF ST SIAS omws N /5P Lol 6l o 5 & YoXV-Y o Fe gl Slej 090 sl s 459> Belay, 2011
b sl gt asem ples 1o (g ien Gl ialBI VY e =YY s sam Sloj 0,90 (sl 0y, ounline o
Al odalie ae ) Y/ F e g o n V4/P9
St das g SES g i 0 6sr 6t Lol 45 ol L VoA BVAVY slale glp - \Yee s
SRLS a5, 5 B il 5 ol Shlis ol 33 T 0 oyt 0lS asnplis & Sl abb il ool VA ERL
D o Ol (g s Gl 50 St By Lis
(B1) (A2) et slags s s CGCM3T47 s ECHAMS0OM (HADCMS3 sl Jos 31 esliul -
yoolid o gylie o Ve A=Y Q9 g VY- Yo ¥q 6,50 g0 0 (ALB) 4
VoY oY ¥R 090 a Comd YoA-=Y 229 008 )0 ailys, Bymi-peied olie oLizil gou b a2 o " Yaghoobzadeh
b )% 4 sy 3 VY 050 b piS « akoio g0 ¥ guams (s 50 il daled oyt Ll O etal,, 2017
aalss lad ady (b s ol 0)50 4 S 0oty T (gloe 90 )0 1) (5w B i (e ki Ao )0 ¥
ol
V200 VY a3 a YeVe g Vebde Yove olal sl o )i ay 3,0 5 s o slds po = lssel
VYA NAVE s i TeVe g Yobe ot slalo sly 5 olsel adis il wales (il aoys s sls Eg?ragi(')>2’3et
JOLRRVSESIEINTSWIRS 72773 SRR
SYV ) (VoFR-Y - VE) (Y- VY-V FA) ST sloo,sn 5 4l 0,9 slp ape G 5 i Oljes —
BB 9 o bwgin jlade a5 ol lis Jols mls ays wbm\f}ﬁ)f)ha U9y 5 eolaiwl b (Y- VD
ol )5 arye 5y 5wt ylake oo SRl Glaalie aly o)50 & Cond laoysd (aled )3 a7y olx! Karimi etal.

Goy 20 yoskeo) O+ B VY o 590 o0ia] o F/AF B FIV (o Gloo o] FIAY G F/89 0 S0

BRPVIRVAPESUeL 93

2024

9 lod Slai Lol ped ( Sai)b Jladie g a5, 50 p

O,108 o 8l ey py @ AR p (B g S

14- Hargreaves method

03y ) BOT 4% 9 03u5d Ol gt -

oS ol ol Sz slesS 5 eib Lol LSS
4552 (IPPC, 2007) wos oo i |, o] a5 >




v

VF-f )Le). ‘Jﬁ‘ o)Lo..i) e 3 JLw ‘J.»?UT Lgl.aso)'? éol} Co podw

Sz gladat o b obyz (teein) slao]
olep3d b adss rals 4 e a5 Wb o rals
(Stewart et al., 2004) 545 oo (o)
Sl Rl p 5 plals p legol Sl Sl
Oad g Glglp Gl L )88 e b e
Rl SRl el Sen gy ol 42355 o fews
Stk &5 Sisaes 5 Sas @bl )0 ohga
iy ol ads ol gl b 5 wad
.(Kundzewicz et al., 2005) s

O @9#“,5) Ly, (VYY) o, 3 Wang
dilaiso Vo glp (g 2l 4385 p0lie 5 (Sl
323 oo Hlis lgpgol Ol sd aess 30,5 ol
a1y e ol 4385 Wil e lsmg] Sy a5
Olsl 55 doyd VAR b (i3l as,s VIS e
D2 Lals

soi] 3l o cimgs ,o (Y YY) o Kan o Hughes
203, gy iy T @l ) (el s
Sles slooygo sl alale g (lad s )s Sl o
5 eelSil clailog, slaasy> gly ToAe 5 Yo
a2 o olid alale Sl (6w 0l (g3l Jow 3g
5 Ads o il col wie, G IS sbay as
o bl 5815 (Ll o 408 2alS (b
oS s oo bt anlllas cpl 550 957 Sl 5 by
sl 385 il Lol Jole Sbiane ol Ll
P o9y 2 (B i DN ST -
CeolisS slasoly Wlgi oo LS 5 coaldl Sl
loaseS oS 5 g Ol )d Ceodhs w09y o (Feils g
ol S ggdy Slsld mlil sl azsls
slaiss (il 50 @ el Cwl (Ses
g (F5 50 el
4 05 g0 0oLl (L3l Ol sli MO 1 e
2904 e 5 008002 L (61K LS s Lo
Soliman et al.,) 04i 0 el 532> A pulkinw

16- Interception

St
oS bl > ey 2l 438 Gliee (SIS s5ba
28l wale alilanl oo SRl Sk
S Gble 3 pemes ajp; ol ads
Kitabata et ) sl o (i3l cigd oo ol laglocsy
.@l., 2006
ETOS S5 U R PVSPRUI SV JSUEL O [ g
ks oS sl o axwy slp 1ny cwl Hlede
u,_‘z_‘a.m u,‘ aS @Lmolin 9O o 6“‘35"35} L)l;):>
)A.,b i ol AdE ] 438 Lol s
R RVESeS S R TS TIPS
s ST Sl 4 S (6 eSS oo b Ylazs|
o, ;o Sladss (Burnetal., 2008) ols waly> &,
Lhug odes jeba o0 &S slaikl jo ((gog9es)
5 (Slagex sloh)l (Jlo 1) lailae slo sk
Toews et al., ) ogd oo plxl doe slo i)l &
(2009
Lo ,Shee L oylgsul 0dss jo Ol s « IS gbay
ol by aSn asl was o s |y Glgsul oo
COMS (slacin iy 108000 3 325 1) (S 25
ol wix gpals asi,e g oL Juels ol olas
ol oLl Grals w8 5 sls walys &) (o)
ool 4 sl hae adhie 5l olajidu jo S
Cesl 00 i (i ol g ezl ;o 50 Ol il
b oeldl o5 Sl ey mbs (IPPC, 2007)
L HadCM3 § GCM ECHAM4 clo Joe 51 oolici|
o] adss ol las B2 § A2 Laxl glagy L
5 Ul osf stz glp a0 Vo 5l G (e 25
i 2l wdi il pals by b Jled
ol albog, ab b 5 senfivns )...,L,
Got 5 oy ol gl rals plSin oS5 jsboas

15- Okanagan Valley



oL 6,5l sl ol 5 susul sloojsm 0 meldl ots SIS 5 55,0 FA

Evangelista .(Breshears et al., 2005) oo #, 5.0
ey st slasdllas o (Y18 o Ko 5
PS5 dgy eolidpg g JLSle (oS5 0 A,
LIl e S o 45038 Jlo FY o o8 Jlinss
2LS Gleosls 5l aisges cwyyp |y sl ooloz,
plas” &Sl s gl sadisyslans g (ol
Olyss b ablie )0 (5,l5L 5 (So55lsST lo S5
Ol s 9 050,5 colaiul wilosg 5 3850 olen 9 ol
sl ;o Mlrle (buswss o olS b
o ety o ol ab Judsw YO F 5 14V
oebyly g b lsle 5 daoredns
Olas @l 28,5 18 Judoxiga 525 5590 0 pkionir
ST P S SRR [C NN
Slolp 5o GRIB s Jdsrisre 5 Cewgole S
oddoanlice Ol sy .l oolog, bbedgiy S oo
5 iosleS anl Joli «Situysls S 5o
dlga & b S5 b (BLS by e 4 kS
D (o
S9y y solBl s SIS (YY) e 4 SUN
Sy a5 WSS ol g ewip e SO Sl sl
il les wile caldl elge 3l cou lals
@l oS oo S8 end 5 (S SeSls kil
PS5 @l gladss a5 ob ol el
O (ool Bl @ o Jslite slaciils
97 SleUS 4 Cod ile sladisS aies
aapd o HLid (1STy olsp 5 Ol Dl 4 S e
Slases sladilols o glaiss b (o som
4 Cuns M oeasls (6055 bl 5 Sliass
Bl et A Ces Lol 5 b loer
g2 e
2L gyl -

S esoail Dl i (L2l ) @ azsi b
Gl sl bl glajlal, 5l S plerea

18- Taklamakan

Slllas 51 O s oyl 5l s gl 5 o 5 5.8 (2009
closlag, cly | Lok olil a5 wlads lol>
GrSoilal el b aids sloy bie 4o o5,k
€k & Jloexr Mg 5D (2lS Olpss les S
Colesyo 5 5y plie n 2l Sl Wi
Le Maitre etal., ) ol aisls o)) ol 4dss
(1999

Sy olpier el ojem oLS sy SO S
5o (soelBl Dyt | paine o8 b pfinne dnss
5 Ol 0,3 3B el oj9> ol (Do » el
B 4 yd Ay dilaie Sl Ol Bis 9 OB 525k
)l b @l M S gl 5l s
S 55 egmeldl St 1,5 ad S5 oS wisF o len
C S e 4 g W3 LA STy G LS
b 2,8 aales ki 3ya5 g S 5 OB 2 Gl
By g g aend glhanl s el ol
ol Saldye 5 Seeiny ol wdw (al e
(IPPC, 2007) 555 oo ail-g,

P TRPE  E SN EPVRCOIC Ot S PRSI [
Pikeetal.,) <8 3.db 058 oo LS 5,05 i8]
oSl 3 oo Sz Ko 5l 35 5 w3 (2008
Qoo £ oojlailay ol 5 cile az 0 ¥ isl58l L wilgs go
o,y Ve ojlaslay ol 3 ol az o Sl i8I L
e ¢ o8l Ol iy a5 b ol plis il il
Sl d G Sy s Cale Ko 3 (BLS essh;
Dl Mo » eoten 256 5 03,5 ks LS 2y
05> BLS Jidsr ;0 i .Clld wales canl (o
2 el S it i |y e j5bay ol
208 56 ade ol (Dl

Sz 900 p 95195 oo (ool DS (izmon
.(Barber et al., 2000) & 3% 36 s oS 5 s
ol S8 4 Sl (e Dl (eiznen
Ely S g SlawnsS bl 4 39 o Ko

17- Majella



&

VF-f )Le). ‘Jﬁ‘ o)Lo..i) e 3 JLw ‘J.»?UT Lgl.bo)'? éol} Co podw

5 (Diaz, 1996) 5| i 4 5,55 >dhol sl ,Sal,
5 A sl Jsaz 0 (Y A) oK 4 Mollaie
G lylE Ll alS ol oasasl)|
Sl b Las Jels (A Jsaz) wlye 0 (GHG)
Ojimaetal., ) S copowe &b 3l w)S cawy
Copde ol sl b ol oy hals (1994
oolazwl ¢ (Cicerone & Oremland, 1988) lls.>
Mosier et al., ) cwl [l (5,5l slaogeis |

(1991

S,

25 BptassST 5 malsz (gl Gl g L]
Jola 5l 09d e prlae Sliss cul 2l
ol skiiads a5 ool olaspliul 5 claadl
SIS glaceo b 5l gy ool 5 (g pdyaes]
g o 6 _arldl Sl i

Syslol imgh yo «(Y+YY) o SKea 4 Tarolli
b laaels 51 olso g ol Ol ol o 550l 059>
S ol B oy 390 1y Jolgw g laailssg,

9 bl o Kal) g (onldl Ol poss 51 S6 el

2 b ol Jlosot Sloludl g (oSl ki (slogs luw b b po Lol 20 oo i (gogido Lozl -V Jou
(Tarolli etal., 2023) cexso yg0 ddilaio dw

Table 5 - Conceptual Framework Illustrating the Criticalities Linked to Climate Change Scenarios and
Possible Risk Mitigation Measures in the Three Discussed Macro-Regions (Tarolli et al., 2023)
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Table 8 - Practices to Improve Rangeland Condition or Health and Reduce Greenhouse Gas Emissions on
Rangelands (Diaz, 1996)
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