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8 - Rate modifying factor
9 - Decomposition rate constant for that compartment
10 - Topsoil moisture deficit
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1- Soil organic carbon

2- Inert

3- Decomposable plant material
4- Resistant plant material

5- Microbial biomass

6- Humified organic matter

7- Radiocarbon age
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3 - Inert organic matter

725 o dy oo o Gl (0) bod grmias g 2ol 5
Do oo dnols

ssbacc. TSM D’ < 0.444 max. TSMD ,s1

3 ookl an Bl Ee ¢yguan] e )3 g oas ad)S Sy b=1

g o0 e ¥ dboleo
AT =g ol SR (v)
e TN D= 044t manTaND,

5 17 LS Lidg (b SB 3 (C) SB by cu s jlde
4 C ks g8 a5 coplply (18) Abbe ) ) S5
.39.3 ‘/; ;«fl) )9]9

b= 0:2 + (1.0-0.2) x

RothC Jus staisagyg
(V4 9 V¥F) 5l wil ylee ROthC Jus slaga g,y g

(mm) asbale ,ses (MM) wbale (S6,L : 08l laosls
L€ s busgia (sla> &lale (i

A opsS (o) s ) S Loy g 1 S slaosly
bl (A S 085 Lise )3 (35 e 2 (IOM) 1l
o 1) oyt 23900 42N Bos (S 3 5 s ) ST
( yrowiiluw

2 3 (P Jibg Candy ione) Capde 5 5 ) laodl
2 0dd 3)ly (oalS (sl ke (oS by b b (i) olo
b (gSse () & Jie Lawgs 04 dpulxe) (t C/ha) olo o
i 5516 (t CINa) olo o 5 0 oozl (FYM) lgss 565
(DPM/ RPM ) L,

4 9 Jie leisd9)5 (6503l 5 (6 ylgen By aobl o
ol 0 03y9) S8 4 inlejl ol > Jhaise cla a3 ls ple

1tlo (ool sloy5516 ROINC Juo (clacsogs 5l S
ool cpl 00,5 eolatl ol sojlyy slaodly I sl jigg oS

1 - Accumulated topsoil moisture deficit
2- Initial Soil Organic Carbon
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2 - Root mean square error
3 - Performance efficiency
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1 - Known soil, site and weather data


www.SID.ir

l44 "U")S [evewys) U"" 0)5]’){ <> RothC Jow jleel! s

B (e e St YL Jouiliy 1 &S 035 (o (0
255 Bk 1) 095 36 g sl yl)93 5 WagticwsST cul 3 (08
S Ealeg 53 9 Lol 9,80 ) i (LS olage (liae 5
(V) el Jlosl (sl3sS 655 9 S 5

Syio il Yo 80N (0 39390 (9,8 (l5ee a5 Db L ol
g 4 WY 5 AT Lo 93 b 3 ond cbilis oly 5 S
g (Halis) 1y oo ddlaie |y doyd 0 g Jopd ¥ dgd>
Pl S sl (38 )3 Le 4 g b (1 Jgi)
s9se obLS dnely yicaslio 1) sl &5 (Y Jpa) ok cbilin
Ao @l (YY) (o5 o=l 3 5VL (LS by 3o 3
JUisl a5 5 5ttt alp b ) () Sl Cots
g iy Sl b I SB (08 8585 4 ) ClS S
FSL S o990 Oliwe Cali 3 9 0392 yud (LS Ll
el wbpdy e 36 Cblis 5 gjlojl Slles (sl

L Sl o Jlod 0ad 055 @l 3 (ol (gl )
5l e slp 528 SIS g adlas ()8 cumy g cblis
~oLS e (8 83D S g c SB aw Gl el
Sliles 5 (LS Licdy clel 5 ilojl S b o 0l SB
3 i 3 0F) 31> Ll 1y i ol 5 it ol 2
o YV ialS el |y > o 55,8 358 55 (V) oS
A5 )8 e il )3 asB @hyo 13 S T 1,8 0yd
Al SU () (ggime s 3 Jole nl e 8 5SSl
2 il ladlas 3 (FF) o)lSan 5 Slodwl (nizren
ialS csl I o 2Bl ) uljodl )58 ) (Sbly (sotssS]
s3lo Lol g dlw dix (LS slaisS ogad ay (BLS (Adgy
5 el plis g e 0ait e bilin sbliol duglio oSBT
SlaptassgS] )3 00 plol Slalllas 3598 Sialejl @l ggene
lepllaipg s 13 0d s Copdsglys &S cdlyn g o alie
T oS w5 OlF g (LS Qg o> il el Sble
oSt iliseo (LS slacis (iSTg a8 3900 45T L and) 29
Pl @blie ol ead JS gl s (8)b jl g 0395
oS Dy90 1 (sla g 1 Cawl piY a5 MIb 55 aiedgw
255 )3

9 S (92 ooboye plSin )3 9 (w)39) Sz 2 pogad e gl
dys coog ol o (Tesle g (LS (cble 09 yieS & 3
uo}..a}bc 09 O aS ol uo)‘)f (\"a 9 Y) Cawl 0l 0313 Cunnd
4 )b dgg Jolite latdal, S (I p)S oy g s palls
Ly ol ogase 59 S I ooke Jlage yisljl o cyobo
Ay g0l Lilially SB (600505 liue g 8le duoyd 5 ialS
Olie LS toles 23,5 o0 Ul (ljee (il el 3ok
Amd e il 1) (halwyd Bk 5l (S (8 e Gl Ul
5 s S hoyp lilin 5 515 S gty 25 o )5
{75 ¥ Jgha) 85l gpias’ 0l pogasee

2 Ul o cbles 5 gjliwil copas aS ol L b
o asls ol e sl gge S T S sy ialjl
I cood dabainjl pdiy o > V8 huwgio jobay bl cod
5 by sl b ghagly cnl @l (Y Jgia) o9 (L3 )
O SLs LA‘ L)")-g doyd u9L0.: 099“” 2 (\\“) UI)K"‘Q
(s (Y‘Yl) ul)&.o.lb 9 L; @Lu )...’ 9 Sald 2.»)[.: 9 (X% :L>| Lf'>|9"
2y Edllae (S I bole o yd dgu0 > cbilis Slles (58 5
3525 Folite sl il SB S liee iz 52590 50
dile alisee lolg e ay Lacsglay 5l (YY 5 )W & o)) o)
(Y0 9 Y) ol (S I o pie g LS dasls

oS cel lya a S as (5155 pe jeiS jo sladles jo
cblis sblio b amlio )3 0oy V¥ e 4 SB JT o)
S5 Gigi 5 3 (T0) OhlSen 5 Gga e (YY) 25850 003
0 Jlael Sblas glajlos a8 165,85 ()55 > jauiS )
Nl sl L doslio o 00 J )8 sl pogad 4 ey )
o Lol s SB 3 5950 008 8,85 a2y LB dgige sy
o 3 aile (63)lge a1y Sj1 el Lalys 3 SB p)S ialS
Laaia; oS5 g Gos ialS g 12 S1 )3 olS (2lgn pluil (58,
Soyod sl ol 58 gl Jloe! &8 wizily flo g 00l s
@ T Jsl g 028 cams g olS W al3l a3 g olS A,
Sl o ol gl sy oo Sty () 2l Caleg 3 2500 S
=2hl > i s )S E55 S gl 9 Cn e S S P

IFAY 5 1FAe Jlw 93 (b j3 e Coxd 4l b dmglie yd aud Cblis (olg5 10 SB JT 0055 wo,yd 9 501 (ogasne (9 -Y Jodo

(OC) S JI 0,8 anoy

e yioilas 3 0,5) 5ol e 0 Sl o1y
0 e, (oSl 2 08) 6B egate 0jy Sl 2y
AN ARAY VYA ol clolas ddlaie
AN A V4 (w2ld) )y cov ddlie



www.SID.ir

WAY j50 e — 3100« Foylods VY il (S g T 4 pis FPY

maed |y adlllas 3yg0 dilaie JI )8 e Cundg g e 29>
O b Geme Sy 4 bgrye Adlee 3 &Sl 2 b led (gl
G 0 (giloend () ol g 0ud (S 0jul ()8 polie
1 il o o 4 S35 n e 5 S byl Lo s
Iy SLs p)S Olyuss Koy (pmess Cas piY ol ROC Jawe
Jie o (R?) oy s oS bl 1y (¥ JSK3) 3,10
Jie ol gy ol 5l el o 3yglp +/AA L Uslee (wyy 3590
Clyss 9y (295 & Conl dilys adlllan )90 Sbly ey <l
(Y J5d) oled (iluannd adlllas 3)50 89 (b 3 1) S ()8
9 o e Slyice (Sloj Jae o ol oad ()15
Alp P Sy bd o8 w3l 4wl 1) ialel saosls sl
5 S L lp e o bl ol e ) 50 S0 L
s ogde (1) 355 Vel jieS” Jloys slad Slayye (1l )i
A (+AN) S 4 K05 3 (PE) Jo ol padls jlade oyl
L gl ST adls ol jlade a5 conl osd o))55 Shel Cawd
O H78) Sl it 5115 (slinn &y ltin ol 39 5o
Giluwdod gboodly y JolS bid (o515 lg5 0 ROAC Jae
Cod ylide poline ikoh 50 a0 4l odd (g0l 9 0l
O 998 > (2 oy g5 aw 1 ROC Jae (s
L s 6 p50d ddlllan )5 (YY) ael s 4 /A8 4 <[PV (o[58
2 by glad Slupe (1ke ) jlade ROC Jas (555,
(DY) 23,5 GBSV 5l pieS (pese it (ki

oS Mde w5,k 511 ROtNC Jae 55 (6,505 (i
IS ey (YA 5 ¥ 0) wles S 0,8 SB 4y 285l LalS
F ks 5 =0 9 e (i 2oLl ol Gl Joe )
2 el s 09Me 5 00 ool (laa i 3 ol 5 LS
Jyd izl 5 i) 350 St sblio G il llllas
Jo cllllas oyl 51 (ol 3515 5 YV DR ) sl b S
b o |y S T 558 lpis B o s Ll <55 | RothC
(B0 9 X0 FY) ol 03405 3591 lo;

sy Saoaly sl i (V) oS 5 olile o skilan
93538 Llajyl ey ©aalee 33 18U g (ke ()5 Gu S
LS (LadisS slaw (a0 9 (03906 0 1y alzws ol s Ll
g > cdled (islial 51,0 Lbd de)d A5s5 jogad 4
Ol g 031> S enily 38 Jlosl Lailpd )3 00n 02 9 o0 o0
Ol Gl s S g Jgdine dn )3 |y plol & il
9 $3ljk Sllee (S A8 (g gyonl 51205 (0 ()5 o
oddy onl BT Vgl bl dges (b)) St () oy o |y cBli>
2 3 Ll g o395 Ly (alS glajidy; o el (olod 5
gy 2t ratee Jole 25 o cblio 5,53 oo 55 pols alaie
A8l S G A8 Cd iy
-iges Jlo 90 dbols 3 S Il op)S (39390 Liul38l s
g Ly cov ddaie plygd 5l i cbles cov gble ) (6,5
WA L5 0¥ s 51 S 3005 8,685 Lialidl oliee o5 s
YVY) do)d 0 0gucs b gl jobo 4y i blis cog 5blie y
2514 (p S5k A5) 203 ¥ 2505 |2 o dilai 13 5 (p S ol
o P YL & g ) 990 cnl S (Y Jgia) 208
|8 o Al | dulio 3 cllis cos gblis ;5 LalS Lide
G gblie (o)l YV (alS (idigy aopd 1 ol s
erBes b 1y S 8 Sl g, Mge c2blis
2 olej b » S Josle o casl 1853 4 p3¥ (M) e
adllas )50 piummsST > Coleg p (Blix Sllos polis )50
A ol ay Gy ol &S sy daled 0l b o G @
ilaie (S35 Ll 5 e e Jolss b sits L3
aes &l 2 gk 38 () GHKes 5 Bk il sals
eel 55 Oldas 85 138 (S (e ol il St
D9 e JUSB )3 2SS B 390> )3 () o5 AV (o133

oo el (aaad g (T (S 9,590
S c8s LROthC Jue o sy lis Jde jliel o ol

9 IV bl (b 3 e Cod Al b duglis ;5 6uds CBlis Al ,3 S 5 Roaiilos Yo BY )3 39390 JT (31,5 539390 Y Jour

AR
) Yo os U LS 45 5,54l T ow 39
Bos U HLS 13 0,59kS) JUs (b ;5 I (2,5 Gl 381 oyliae ST ﬁ;iw)d o S . .
(ol Vo (ol SWlae slg
T Y Jlo e Jl
YYY [y OYFY ors cbslis filate
as asas b5 ”



www.SID.ir

ldas "U")S [evewys) 0‘5" 0)5]').! <> RothC Jow jleel! s

5.994

R==0.98
RMSE=0.01
PE=0.98

5.944 -

5.894

S s o) abd (5.8 jlul S o S

Y=1.0565x-0.3337

5.7455 5.7955 5.8455

5.8955 5.9455 5.9955

(JUSr 3 59) abd 55k amd S o0 S

JUo Floj dlold 15 aalogd Jolgd b suwi Cblas ailiin (gl p o0 (¢ jlwdmi g 00wS (53503101 o008 100 (ot (Fomw Sy bad —F JSUS
(Y=X) asbge V1) bs baimd lis diee L) Yo YY G YY)

LS 5 Los (al3 1 o ol (s ol st 51 (gihutind
P o 9 b SLE 335290 IS ()8 Gl ( SHOL
ol s 38y pe Ll b danli 3 o) s 585 bl
gl (Vo0+) lad a2pe Jlw & 000 S35 L g 0351 38
Fd (oel8l (goyliw 93 G SB )5 S e jlai ) 3298
PN FLERE N )Le‘.lol (Q\) u\)lSw.:a 9 &99)9°9 (\“ Js.w) A ..Ub|9>
Ol LT a8 305 3gmg 005 S ST olge o Led il 331 51 5590
goad J ool yials el oo ld  Same e gt il 381 s Lo
Ll Jlde ases o g alS W (lie Gli8l o Sl L
ool b o0l b 3 salys S Jaske il cel ol
5 2590 = 9 Sl 5 gy > laddlas 55 (YY) (Sen
o (LS e Ll jaais o Liidgh j0 (VF) o))
ialidl Sl 4y a8l g Lyl s &5 63,8 3,155 RothC
T 3le 51 dxe liee o3 T3l 5 b &5 e
ol dals ials S oS 5,83 4 Ll

Ol I3l Wl 5985 (pdmgly ) 5 () ol)Sen 5 o
G920y Iy e Bl o byl yid o wliasl  SWHb jials 4 Lo
g3 > (VF) OhlSen 5 e biges (b))l (ke ST ()8
bulyd g3 4 a8 SIS Bjp g e (o)) S slaypaS 5
Al e S p)S Olyuss 508 psd (S)b cuuldl yuss
DA &) 3y Gl G Sk clise Gl oS g
Sl ool o Ladl 3525 ul 90,5 0 SB (05 039250
s S5 )8 5,55 g0 ole |y Lod s

IS (RS b di w gy o

Sgesrias jo5 BB (LS dlge) Sl (slipl Jols o5 S5 08
5 5 (04D (pugasn (LS Dlge 5 (29)Sse (uloge: polie (LS
bulpd 5o 5 pllaipg oo (V) 980 S ()5 JUub
3y9— (soalil sl 93y )3 (¥ JS2d) 3 pdyse U (ol
ol uin cbls cov  slg o SB S )8 jlade cslllae
oy Bl SB S A &S sl oad )55 e s oo
(FV) 33,5 (o @ (Sl Ll 60 5 ol copie SB
5 (Olels cLilk) Laosles ple ol ol « S5 ()5 gslaw
4 sl (gl 5 Gialos (it ¢ 09,500 & 325 ool
5 2l dmly oS5 ((Saidl lap)) (ol a4
ey p a4 (VW) dobioe g (loj 5 BpusS)lg e
Auild 299 Wosliw g Wodles po (o Jols onds cdslas 3blis
9 S5 du oid 3yl 2lS (Lldy Hlade coun I puie dliwe (pl g
By olpls ol g JBSB ool 5 (o ol 30
Sl U o olfly 5 Sl s bl g oS by,
Jade il ()l cud )b ds 3 ply dlas 55,55 5,8 ply b yas
Wb gl cov (2l bl S e Sl s S T 5o
Dl yd ale (6503 slasaly (Bl Jidgy 55 2 0gdle
Cogey Anlgs £989 &) 35 (S B> (EalS g S owigd s
S b3S 2 (R BB S e ) yge 2 4 ()
Oemd 35 Jin 0 gk 2 Spsk 4 )5 e by SB
2 ek OB (8] Capde o5 45 ol ROtTC Jue (6255
e a (M (o) s g adh S 2088285 e
S 05 925290 0 (A9 JB (al cow 0ld o pte


www.SID.ir

WAY jg0 el — 3100« Foslods TV alr (S g ST a i FFY

11

kN
4 10

%
1, 9
5 og
‘:aj =~
a
26
4 s
g

—d e s e b el Bl sdlae by

— el Dl s Dl S Blas Dt adles

o

bl gt g pUie g1 (655l Cldos pil Cod SB (¢

@5 rizmen kel 3ygl s adllas 3,90 pllaipg: 53 o (b
Olas e cblas e doldl b &S ol L (gilwduds jl Juols
s Jleinl Gop eud 3 g 2B 35 ) SB ()8 9250

CBlS s by S (08 39290 2 (e )BT wall

Sl Sl

Py Ciglae B2)b 5l Buios ol sl slaan ol ise

Cawl 04 ool (VEFYY US 2 )bo) dpialpawsd 8 alSiily (g
oy e ioren Db o (3,08 o S dli gy 4 S
ol slwl aub mlie JS ojlsl slacoks g lacssclus
sozme Bl 5 lp) pae G Waple orine Bl (5>
O 039 i 1 (Slo)S dese g o3l olilp Lo peME (b
g5 75> slwoyglia 13335 (G1o) 08 g S ()8 a5 (o]
55 g dweliy lasisg 35, 3| (Prof. Kevin Coleman) (yelS
(Aberdeen) > 1 oSl sliwl (Prof. Pete Smith) cuewleo
20,5 o (6 Sl 3 3505 delus Jdo (glyn] Cuand jo oS

el o dal 2 s el Bl sdles b

- el i s Sl Bl adles

il Yo ¥ 1009090 JS' 0y8 Olpds Mg, -V JSUS

=t Bl s 151 88 sl (6908 &S5 ol 08 i e 4,
Oy 8y Jlod g adaine (glo)ls> g 5 SB )8 B
YY) conl cglase

SLa S slaany]p byt o Joe Jole gl Lo
Jlos! (2L by s ) S Sl > 5 ol aslis
bwgio 3 Gialidl anyd o ()58 )i jl &S ko 4y S oo
Crow &y (IRSa9) (A3 S ptogkS Voo i Joleo bl glo
td) S 4 hnyien 55 4l plis YV 5 YY) 33,5 o ' s
cs iy 5 Ol y U L el i lalpd )3 piiS] ol
Ol e (LS £55 9 oS 5 38 9 S Sl sty
led Jlosl wiuosST ()5 dodg p (65wl

8 75 ot
5 bl oldes (elial Ly as ol lis gy ol ls

po= 22 1) S ()5 883 5 (S L plyie cbla
2 09 e LAty dauy Suid g p )5 (Sle bl (w5 glapllas
Iy SLS op)S Glyuss B9 Cundlys o5 <83 L ROthC Jso ¢y

&bo

&Sl 20 Sl opdd g (S o oo el S oy WM U5 S5 50 rb cp Sealr &) ez Spie s g g3 )

1 - poleward shift of vegetation zones

D=V F w0 . liaws liwl j3 b dieyd (455 b


www.SID.ir

FPO oS camy (lg5 9551 p g ROtNC Jow jlaie] (s

adlas S8 5l (ogane (s 5 I S 95 2 b 9 58 U YAV oy Sl 5 0 b oh§ ganlj e (add ucnald]
YVO-YAY (610 el (659kiS” ial3 535 yo 5, g Atels gl 55 (390

XEE¥A (YWY oyl ol pole ORYZAZ000 Juso 5l okl b axals calisee fyiw )3 g0 o8, 4

YoV oYY 593 15 45 welil s ol YA b wsgrle 5. o0l ep A s o o ol bl o5 S st o] bl
AYD-VDY V5 axwg g Lilss [ECHO-G g oges (55,5 (claodly oles wlie ju, il odlatul b (o5

(ol il (i 3Lt 3 LuslsT g gz IS (slac)l IS 53 (2)S 08D Jmiliy syt AYAD o (oo (5950 9 -5 sld
03505 5 SB 08 camy e 2 38 6 AYM o Lpmtllosdl g o GBET st op IS5 g ap smod e S 5k
SVAFEA (5 8550 o plolys il S dags @lpe 3 alS

St 5,50 Aalllas) gzl e 53 SB (0 oo e 3,50 WA 0 0 Sho 5 & (S0 i Sy p S o 03l jle
APY-VYe (Y)Q By .(oBLu )9‘3.)9) wl

aslg bl)] ol&isl> ¢ 65ysluiS 0ty eyl ol )8 ol L «lden @lye (slaigy lalS 13 ()8 Camw 3 gy IYAY L oS
OIS Slaios g pgle

SVEY (V) o] s el imas sl s Ly 55 ol slitlgn (lo sl dolllas AYAS f IS 5 p 6yt e SasS
AYY

A

s> Aieyd g auS ol o8] J5 (g g5 dw 1)S oy lg duslie WAV . zlune g .86 by wf.§ (odi> cyp 0jgyd =)o

O-VY ! o 4 . Culdl (6D . WSS >
FOVY ¥ ol baoeo dlona(Uid LS 390 ddlllae) olpl Suis &a

aslllas) Co e cond sl JSin )3 (p)S camyd (lise 3)91){ MAS & b 8B gl Dole s gl galj wg Sl (g0 =V

FEA-TOV (YO ol pois’y K cligisd (S Jlowd ;0 0dS K (6590

(S 5] Lidss 109y90 Aallas) S Sluogas y sol) @5 et gl dalllas AR L 5p lelylo 5.z y5le 5 sloicSs —\Y

M=AE (TN Gl Wg s S o e

alne SIS o Shy (B 9 9 (S e S OIBI R ISR b ST ATAY e b (6T g () e e (e g Gielyg VY

NO-XD (V)Y oyl S

14- Barancikova G., Halas J., Guttekova M., Makovnikova J., Navakova M., Skalsky R., and Tarasovicova Z. 2010.
Application of RothC model to predict soil organic carbon stock on agricultural soils of Slovakia. Soil and Water

Resarch, 5(1): 1-9.

15- Bhattacharyya T., Pal D.K., Deshmukh A.S., Deshmukh R.R., Ray S.K., Chandran P., Mandal C., Telpande B.,
Nimje A.M. and Tiwary P. 2011. Evaluation of RothC model using four long term tertilizer experiments in black

soils, India. Agriculture, Ecosystems and Environment, 144: 222—-234.

16- Blake G.R., and Hartge K.H. 1986. Bulk density. p. 363-376. In Klute, A. (Ed.) Methods of Soil Analysis. Part I.

Physical and Mineralogical Methods. Soil Science Society of America Publication. Madison, WI.

17- Bouyoucos G.J. 1962. Hydrometer method improved for making particle size analysis of soils. Agronomy Journal,

56: 464-465.

18- Cerri C.E.P., Easter M., Paustian K., Killian K., Coleman K., Bernoux M., Falloon P., Powlson D.S., Batjes N.,
Milne E., and Cerri C.C. 2007. Simulating SOC changes in 11 land use change chronosequences from the Brazilian

Amazon with RothC and Century models. Agriculture, Ecosystems and Environment, 122: 46-57.

19- Coleman K., and Jenkinson D.S. 2008. RothC-26.3: A model for the turnover of carbon in soil, Model description
and windows users guide. Rothamsted Research Harpenden Herts. ISBN 0951445685. Pp47. Available at

http://www.rothamsted. bbsrc.ac.uk/aen/carbon/ mod26_3 win.pdf.

20- Deckmyn G., Eckmyn B., Muys B., Garcia-quijanow J., and Ceulemans R. 2004. Carbon sequestration following
afforestation of agricultural soils: comparing oak/beech forest to short-rotation poplar coppice combining a process

and a carbon accounting model. Global Change Biology, 10: 1482-1491.

21- Fallahi J., Rezvani Moghaddam P., Nassiri Mahallati M., and Behdani M.A. 2012. The use of diversity indices to
assess the effect of restoration and conservation on plant diversity of a rangeland in South Khorasan Province, Iran.

Journal of Biodiversity and Ecological Sciences, 2(2): 87-98.

22- Falloon P.D., Smith P., Coleman K., and Marshall S. 1998. Estimating the size of the inert organic matter pool for


www.SID.ir

WAY jg0 el — 3100« Foslods TV alr (S g ST apis FFP

use in the Rothamsted carbon model. Soil Biology and Biochemistry, 30: 1207-1211.

Falloon P., Jones C.D., Cerri C.E., Al-Adamat R., Kamoni P., Bhattacharyya T., Easter M., Paustian K., Killian K.,

Coleman K., and Milne E. 2007. Climate change and its impact on soil and vegetation carbon storage in Kenya,

Jordan, India and Brazil. Agriculture, Ecosystems and Environment, 122: 114-124.

24- Farage P.K., Ardo J., Olsson L., Rienzi E.A., Ball A.S., and Pretty J.N. 2007. The potential for soil carbon
sequestration in three tropical dryland farming systems of Africa and Latin America: A modelling approach. Soil
and Tillage Research, 94: 457-472.

25- Gorissen A., Tietema A., Joosten N.N., Estiarte M., Penuelas J., Sowerby A., Emmett B.A., and Beier C. 2010.
Climate change affects carbon allocation to the soil in shrublands. Ecosystems, 7: 650-661.

26- Grimston M.C., Karakoussis V., Fouquet R., Van der Vorst R., Pearson P., and Leach M. 2001. The European and
global potential of carbon dioxide sequestration in tackling climate change. Climate Policy, 1: 155-171.

27- Guo L., Falloon P., Coleman K., Zhou B., Li Y., Lin E., and Zhang F. 2007. Application of the RothC model to the
results of long-term experiments on typical upland soils in northern China. Soil Use and Management, 23: 63-70.

28- Jenkinson D.S., Hart P.B.S., Rayner J.H., and Parry L.C. 1987. Modelling the turnover of rganic matter in long-
term experiments at Rothamsted. Intecol Bulletin, 15: 1-8.

29- Jenkinson D.S., Harkness D.D., Vance E.D., Adams D.E., and Harrison A.F. 1992. Calculating net primary
production and annual input of organic matter to soil from the amount and radiocarbon content of soil organic
matter. Soil Biology and Biochemistry, 24(4): 295-308.

30- Kaonga M.L., and Coleman K. 2008. Modelling soil organic carbon turnover in.improved fallows in eastern Zambia
using the RothC-26.3 model. Forest Ecology and Management, 256: 1160-1166.

31- Krzic M., Newma R.F., Broersma K., and Bomke A.A. 1999. Soil compaction of forest plantation in interior British
Colombia. Journal of Range Manage, 52: 644-671.

32- Lal R. 2004. Soil carbon sequestration to mitigate climate change. Geoderma, 123: 1 -22.

33- Li C.,, Hao X., Zhao M., Han G., and Willms W.D. 2008. Influence of historic sheep grazing on vegetation and soil
properties of a desert Steppe in Inner Mongolia. Agriculture, Ecosystems and Environment, 128: 109-116.

34- Liu D.L., Chan K.Y., Conyers M.K., Li G., and Poile G.J. 2011: Simulation of soil organic carbon dynamics under
different pasture managements using the RothC carbon model. Geoderma, 165: 69-77.

35- Min-yun X., Kun W., and Fan X. 2011. Effects of grassland management on soil organic carbon density in agro-
pastoral zone of Northern China. African Journal of Biotechnology, 10(24): 4844-4850.

36- Mondinia C., Coleman K., and Whitmore A.P. 2012. Spatially explicit modelling of changes in soil organic C in
agricultural soils in Italy, 2001-2100: Potential for compost amendment. Agriculture, Ecosystems and
Environment, 153: 24— 32.

37- Ozenda P., and Borel J.L. 1990. The possible responses of vegetation to a global climate change. p. 221-249. In
Boer M., and Groot, R.S. (Ed.) Landscape-Ecological Impact of Climate Change. 10S Press, Washington.

38- Paul K.lI., Polglase P.J., and Richards G.P. 2003. Predicted change in soil carbon following afforestation or
reforestation, and analysis of controlling factors by linking a C accounting model (CAMFor) to models of forest
growth (3PG), litter decomposition (GENDEC), and soil C turnover (RothC). Forest Ecology and Management,
177: 485-501.

39- Paul K.I., and Polglase P.J. 2004. Prediction of decomposition of litter under eucalypts and pines using the
FullCAM model. Forest Ecology and Management, 191: 73-92.

40- Perie C., and Ouimet R\ 2008. Organic carbon, organic matter and bulk density relationships in boreal forest soils.
Canadian Journal of Sail Science, 88: 315-325..

41- Shi X.Z., Wang H.J., Yu D.S., C.Weindorf D., Cheng X.F., Pan X.Z., Sun W.X., and Chen J.M. 2009. Potential for
soil carbon sequestration.of eroded areas in subtropical China. Soil and Tillage Research, 105: 322-327.

42- Shirato Y., and Yokozawa M. 2006. Acid hydrolysis to partition plant material into decomposable and resistant
fractions for use in the Rothamsted carbon model. Soil Biology and Biochemistry, 38: 812-816.

43- Skjemstad J.O., Spouncer L.R., Cowie B., and Swift R.S. 2004. Calibration of the Rothamsted organic carbon
turnover model (RothC ver. 26.3), using measurable soil organic carbon pools. Austoralian Journalof Soil Research,
42: 79-88.

44- Slimani H., Aidoud A., and Roze F. 2010. 30 Years of protection and monitoring of a steppic rangeland undergoing
desertification. Journal of Arid Environments, 74: 685-691.

45- Smith P., Smith J.U., Powlson D.S., McGill W.B., Arah J.R. M., Chertov O.G., Coleman K.C, Franko U., Frolking
S., Enkinson D.S., Jensen L.S., Kelly R.H., Klein-Gunnewiek H., Komarov A.S., Li C., Molina J.A., Mueller T.,
Parton W.J., Thornley J.M., and Whitmore A.P. 1997. A comparison of the performance of nine soil organic matter
models using seven long-term experimental datasets. Geoderma, 81: 153-225.

46- Smith P. 2004. Carbon sequestration in croplands: the potential in Europe and the global context. Europ Journal of
Agronomy, 20: 229-236.

47- Smith P., Smith J.U., Franko U., Kuka K., Romanenkov V.A., Shevtsova L.K., Wattenbach M., Gottschalk P.,
Sirotenko O.D., Rukhovich D.I., Koroleva P.V., Romanenko I.A., and Lisovoi N.V. 2007. Changes in mineral soil

23


www.SID.ir

PPV oS camwy (lg5 8551 9 g ROtNC Jow jlaie] (s

organic carbon stocks in the croplands of European Russia and the Ukraine, 1990-2070; comparison of three
models and implications for climate mitigation. Regional Environmental Change, 7:105-119.

48- Snyder C.S., Bruulsema T.W., Jensen T.L., and Fixen P.E. 2008. Review of greenhouse gas emissions from crop
production systems and fertilizer management effects. Agriculture, Ecosystems and Environment, 133: 247-266.

49- Spargo J.T., M.Alley M., F.Follett R., and V.Wallace J. 2008. Soil carbon sequestration with continuous no-till
management of grain cropping systems in the Virginia coastal plain. Soil and Tillage Research, 100: 133-140.

50- Stavi I., Ungar E.D., Lavee H., and Sarah P. 2008. Grazing-induced spatial variability of soil bulk density and
content of moisture, organic carbon and calcium carbonate in a semi-arid rangeland. Catena, 75: 288-296.

51- Todorovic G.R., Stemmer M., Tatzber M., Katzlberger C., Spiegel H., Zehetner F., and Gerzabek M.H. 2010. Soil-
carbon turnover under different crop management: Evaluation of RothC-model predictions under Pannonian climate
conditions. Journal of Plant Nutrition and Soil Science, 173: 662—-670.

52- Tschakert P., Khouma M., and Sene M. 2004. Biophysical potential for soil carbon sequestration in agricultural
systems of the Old Peanut Basin of Senegal. Journal of Arid Environments, 59: 511-533.

53- Walkley A., and Black I.A. 1934. An examination of the Degtareff method for determining soil organic matter, and
a proposed modification of the chromic acid titration method. Soil Science, 37: 29-38.

54- Xu X., Liu W., and Kiely G. 2010. Modeling the change in soil organic carbon of grassland in response to climate
change: Effects of measured versus modelled carbon pools for initializing the Rothamsted Carbon model.
Agriculture, Ecosystems and Environment, 140 (4-3): 372-381.

55- Yokozava M., Shirato Y., Sakamoto T., Yonemura S., Nakai M., and Ohkura T. 2010. Use of the RothC model to
estimate the carbon sequestration potential of organic matter application in-Japanese arable soils. Soil Science and
Plant Nutrition, 56: 168-176.

56- Yong Z.S., Ha L.Z., and Tong H.Z. 2003. Influences of grazing and exclosure on carbon sequestration in degraded
sandy grassland, Inner Mongolia, North China. Journal of Agricultural Research, 46(4): 321-328.


www.SID.ir

Journal of Water and Soil (53)9LiS @alioo 9 polke) S g O &y i
Vol. 27, No.3, Jul.-Agu. 2013, p. 656-668 A gindis SOF-FFA o ATAY j01 0= 31550 ¥ 0 Loy Y uls>

Validation of RothC Model for Evaluation of Carbon Sequestration in a Restorated
Ecosystem Under Two Different Climatic Scenarios
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Abstract

Climate change by increasing concentrations of greenhouse gases, particularly carbon dioxide, has led to
increase attention to the carbon sequestration through the restoration and protection of vegetation cover. In this
regards, ecosystems of arid regions have a special importance. In this study the effects of reconstruction and
conservation, on soil carbon sequestration of the region of the International Carbon Sequestration Project in
Hussein Abad, South Khorasan province of Iran was investigated by a simulation approach using RothC model.
In addition, the effects of climate change (increasing temperature and decreasing rainfall) on soil carbon
sequestration potential was studied. In the studied area, replanting was done in 2004 and then soil samples were
taken every two months during 2010-2011. After collecting the required-input data for RothC model (climate,
soil and management input data), the model was evaluated and validated for the study area. Moreover, soil
carbon sequestration was studied under climate change condition. The simulation results revealed that the RothC
model is applicable in rangelands of dry and warm regions, because it estimated the soil carbon changes over the
time with proper accuracy. The amounts of model performance index, R* and RMSE were 0.98, 98% and 0.01,
respectively. Simulation study indicated that soil carbon storage will increase from 2011 to 2050 and will be
affected by climate change and protection programs. Based on model estimation the amounts of soil carbon in
preotected areas will be higher than non-protected areas. Mareover, in non-climate change scenario the amounts
of soil carbon will be higher than climate change scenario in 2050.
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