Ml e g S Ca e 4y puiid

VAN co,le 0,kans (ot Al
Ta-AY y
http://ejsms.gau.ac.ir b/‘/;{a&,d),%ﬁ%

132 S o0 9 (T sl 39 o g1 sl pilicans S (T (15 Swoliss (5 jludanis
Century Juwo 31 ooliiw! b olfa>b S dow &l o 90

¥ YT . s # YN (07 s
el asll A8 aaa” 9T al5l o5
(bl bl o e A1 el IS st ol 1" (g oSl (s S 5 Si blis sl 05 S (6 53 (g gl
J‘J’.’"‘:’ aK,ﬁJ‘b ‘C/.m..u.la.;au 9 @E CL.A J""Le" g)S..‘>u JleLlw‘r ‘le;, aK.:J\) ‘C,.‘.n..l_).la.;au 9 N CLA J-u.L.@,« u:..‘>u
WAN PN 25y ol YAV Vg il

s
sl COy Clale 5y S50 e 5586 T il b5l 30 S 0K i 5 bl 18 5 ablu
G e (3ledde Sl s e SV 5b 55 S T op S oot o o il b 3 bl el sl ol
S Soalus ol Gl b 3 iladde (LlatiS s 1y 528 51 (S5 Colas 01l Sle Sl a5 L
SR nl by das 13 s e slallesle Ll s laiald e slaySal, Wls e wlhe s S S
Seslaal b S S Oldlas js Jde o 53 58 Olgeas Century Jube oS 55 (0 Gaa L ol
I oS oy Salys ileans (Y 5 ANSWERS 5 WEPP GLEAMS i iole b s v > 5~

1255 ol (04 o pe) oSl Sitang wlm s il b b 53 lices S

Loy eddgleans ol Sle b Sdasls 0lke Century Jue el 5 oL 2l 5l e 1 jSs, 5 31ge
53 L S syl Century Jde 55 (63555 Olseas ANSWERS 3 GLEAMS WEPP il 3 Jue a
Je il @l 3 g OF by addigilutnd Shalah Olie 8 T (lo 3 Je S el
oS DSl Gl e B pde 5 ol Rl b g8 gl 53 3 e 5 43 S Sl s Century
SOTOV BAYEY b ST 0553) pls Lawsio gl r Sy e Jold ol (Sl S e 0355 53 sl p Sk JT o S

C,ﬁ;)\)} WD J)}AAJJUzA«EL;AJJ (\VC\V—\VOAJLN)\III o))b) C\JLS‘J}U)J"":“)’"\"

S JI oS o3 Century Jus o ots el GLEAMS Jus 55 5l eslizal o 313 0L ol slaasbly
S S s Slais ileand sl phale e ol s 5l s S Gt $FGE ssba L
st 3 o sls ol Century Jue slagsiloans s A sslizal Century Juas 53 1 (il Sbess
LSl JI S o3 dig pls sl lwgme ot LT ojss (b oSl Sistans Bl 52 shle b O
AV ATV Jlo 53 mpe st » p 8 YYTAY & (VAN VY Jle 53 mje 2o 2 0 S TEAT 51 (o3l o

¢J§WO-\/'i Mﬁ}kﬂwﬁb&b QJTJJS°)""JC\JL5‘J"UJJ"’¢{}1"\‘“L’III o))bJJJCMﬂ\ 42.9\.; UL.A\S

afzalif@shirazu.ac.ir ;a5 J s *

By



YA (£) 2 )lond dR) s Jlasly adgi 9 SI& S a4y pul

L:LSB-L;!TU.:JSoJ:}JII OJ};&E&T‘}:{LAPJ{)M‘)Q.@\ e.l:.m)(*'\i) \VC\VJLNQLLL_{).SCJAJ:AJJ

WAY Jle s ez p S YTOEY 4 bl i L S ST oS o3 T oyss 3 5 (VAVA) wnl

& Cnd di.iLﬂj.éﬁ)l;.d 55 S ;J DS e S sl ol bagsluans @L:j O R ol oy (Y0VE)

kL.BLi u,:,..ﬁls Loy '/\-\) v/oY g_M.?JSA.:III_}II le.«he)}b QLLL_:. B J..;L.AJ_‘) Q)Ju‘).i)l.wu

g:,.iﬁ.lﬂjbyj:}b)t.:w; S ‘-;H J;eybjﬁtﬂjﬁjﬂ oK}-b &..:.2—4.:..,‘.: d\fjb LAS)}J&M ‘5;49.5_-;3

tls Sl U p S 0 0td S i 53 et SN 13 6l

ol b sladie (S S iledbe (Gl b S S Jﬂ S o (S s 5 g kdST (slaols

Jom Gk 3l s ol Lmles (88 508 O )
wilia 3l ) 4 ST oS 5l e Sl
4 eSSl DLl 5 S pd O selinS]
5 s i L Sl JI S Ol ]
Sl llsy Gk 3l S J1 S saste oo g
Gk O i Gl Gl (FY) 255 el
S e i L e S slaglisls 2l Ss
JUisl cailee Jols 55 OAS Sdme 5l (S I
Bl I TS b Slgoy 5 (S
Sl S JT S osls 3 o ome s cadlane
5 OgeeldanST Jl53l O Jlis w5 easl ol
a5y o SAlSles Hlial o Kb
Sllas (YA 5 FY YE) Aty (108 O s
Ll ol 33U S O i 5 oot
Seeadl €Oy cBle SIS 36 e 86 S
dauly 4 Sgysba (87 5 FY YD) Klazsls ol
S 3 e Sy OV s VL il b slannl
Lb e Jsl ST bl b alesa Ol S T
CSwdd el 5y (hos A0) O S
Sk S f;tﬁ VAL Spde 50 5 Caw S

(YA 5Y0) Wl o ,Lisl ieasl 4 COy &y o

<!

LVRUPY

o5t 3 b gt SI s S oS
A0 s el Sl S Olgea i
oA 5 Shesdl G SASIs (RS sl Sl
5 Y0 (Vi) sl o lea.a (’fm S e Ol
L oS 23 dos Vo Ly sl oS 1,5 (6A
Vsl il Dl Sas gt ST
b LS g b ol Al il COp doys
S ool 3100 5 YE) 545 e pime il
chle e s b6 b S JT s lais s
(80 5 Y0 ) 5l Sl b S 5 il CO;y
St Gl Sb sdnSoy 55 slaal b o 5
ez Sl G e Dlgea pls Gl s
Sels e SIE A Sl plerd S

(8 57OV ) Wil S SIS
Gl wes Gl Jelse § S b Gl
LaS ooy Sistdes 5 St glakas 53 050
i 5 (S LS g8 (S iy p L
i 13 b SIS 5 S, it sl S
5 ey SRl 5 Sl Ll L e
S Wb S S s s Sl
38 o e Sl S ol 5 S



(b (01 5 s g 331 (30

o oY Olpen & w3l o Bl S b &Y
Century o> ¥+ cm 3l io &l 5 el antlil
e dadde gdoanas 5y (00) apd (giluand
5SS Wil Cle 4 o sladwe
Jdse man (V) ol S s 0T L 035,18
s> ple Lan 5 Jie o sl o
bE 5 ol 02 Je 5L )5 laesls & 4
53 a Slades glaz b bl O Kiass s
b)) dxes i oledbl glls &S bl
b cledlbl (S S e ol
bilsn slaosls 5 LS g s e Sy e
Al gy s (SIS
WEPP il s Jue 3l eslizal L oY+ A) Slsly
55,5 duls Caliies lagg o8 3 1y Sile b Ol
sl > S ST S 2l &S s Ol
oals Gl b Oab ol 4 s bl
(Y229) Osudle 5 ool (00) ol atils (65 i
S IS p ol H 08 Ssleand Gl
Je 1S5 ol il o 53 SO S a3
L5 sy Century Jus L I, GeoWEPP
SN BN e S sl ol Wl mls (oY)
2> S ps e an adl Gl S S
Cedimly 4 Ak s eld e el s
(Y r2) Oen 5 Ogudy sl 0l o a5
e 5l Jool= Sl s Olpe 055 5,05 L
3,80, 53 1, Jde <35 Century Jie > USLE
5y (00) Wsls a5l Sk JT S e s
35500 il b Olsme 035 3505 L (YV 1) ol Sen
ot 3 5m Jda 55 RUSLE Jue aowr sy o
» L S SIS o3 ol Century
e Caxdy s gl Ukl 655l oy
3Ll L oS sls Olis lagl z 00 K8 3,3

S S T e b oo JSseiS o e

\A|

Sooliys aalllan Uopimes 5155 Sy e

cladas 5l elaad 3 b 5l S JT S
sdi g Seilll slaesls b S5 s oleand
Ladde Sl eslanad b .(FA) ol slis 5 e 4 58
SHE L Lelse ol i 585 5 3 e 05 e
DS Dl s P S 3sel 31T il
3 glade JJ ol b 4 C..QL“, S Jﬂ
Ll axw 5 APEX 5 EPIC (Century .l
03 03 S ysba g il S S L bl b
(OV B 07\ O LY\) Sl ol ealanwl Caliss dbl-uﬂ
SlapiwS1 53 03208 ke Century Jok

J‘JJM 9 (o(\ 9 0+ LiV) °"\“:'L5"Li))‘ 9 oalaiul
Sy Kb cilisee glacy s (g5luans Ul
Cla.% (sole! (23555 ctgjj..uuiﬂ WSS cc\b
Rl cd i sl Sl s Ol s
2ok s e Al Jelse Gl e
Ol U dlucsS oy Sl S plde ole
Century Juae .(Y0) 405 3,5LiS 5 (Olslw
Gl 5 A W5 5 Ak, gleand ULy
ST Gl p Al Jases glaslas g5
e DLl (65 asl 5 e (,.Ab\ JICLE
Century Ju sy |, S 5 ol
2 oombe A Gsleand 52 1 08 G S
e Ll i s e 1S jsba g ails St o S
O\ O LY\) Sl ol ealanw] alises L;.“;J;Jm 9
Jde v\-.’\j-l;‘ S 4y e 45&.1\ L .(ov
s S T esle Salis bl sl o3, S0



YA (£) 2 )lond dR) s Jlasly adgi 9 SI& S a4y pul

Dalesd i addlles D1l s ppmes 5 el 03
Skt JT oS omts e Nib Sabus
el 43 85 e gledte 3 So) Lok
sl spe (Va5 e ol ol
3,80 Sielep Ol 51 eslizd U Century Joe
gladds ol ol (mle s Jie av buy ol
Jexes 5 ANSWERS ; WEPP (GLEAMS
Sl op S 0,03 e SV gb Sl (gilaans (Y
S s 3 b SRl b gl s s

(238 el oSl Sistan 1Sl s ol sl

W ydg; g 3190
Lolul S <=L} @ laakn s aadlas 54 é‘f

oKils (63,5LaS euSliils o sdled o &l Nl
Lol L3 5l s el Jled g edS Vo s 5l s
Sla| JD\-A 33 ol.<>b S CU.?JI . JK.';)
N che & o e WAV (g5 liS eusiails
2 2ilar Bl 5l aadlae 5 40 d‘;‘"'\‘i'l-ig‘li)’
el Jsb 5 JLd adds Y 54 o Y4 5 e
Sl bl Ll 3 5,5 akds YY 5 a5 OY
o dSiils bl gn oKyl (VYAY-\YO) Wl £Y
5 e de YANVEE S SOL o Sle (g5,5LS
5 egmedes a3 W/E S Ol a0k
Sl > O S Sl s Bl 5 Sl
Cj\ja JMS i g sl 0 SIS (65 als e
g5 O oSt LE cols L WS
C?\ja gl e &Al:f Sy ed Cssla ol S

Astragalus brachycalyx- Centaurea
intricata - Convolvulus acanthocladus

U &L Bl 03 b Bl 51LOTY) il
WET Jl 3l epls S gl VTEY L 0L
WOV Jlu b (0 5 b K s o L B3lias)
OpSEATOY Jlo 5l 5 (01) pls L gze |z LS

] CERY VSL} c‘b 6‘19- QJJ.; C,.i).i.,\ﬁ

vy

S5 cdl dalgt 15l oy W Olea S
ol 3,50 p Slep Ol 055 505 L (YHA)
S Ol Century Jus 55 SWAT Jue L g
Jes s Slids el Ko al bl
ol @l (09) 53 gileans 1 KT VLT
o dae s cpl S5 VL s g
2wl Ble S b gleasd Gl
Sl ol Sae SV b
5548 Lals L (Y9V8) oy 5 Sl >
SV ron 5 oS ailie 53 L0 B3 Sy e
2S5 s A8 stle Gk
@l Gl S 0ME gdes (S ol e
o pde (Ddeoli S atle Clews s adeis ;3

2909 u:*i‘ﬁ‘

Comds s S i e o Sl UGS
(8Y) sl asls S ngwqﬁ:});)&l}
28GR L Lz Sl S Losed Ol przes
5 el g upde aile 4 p S OMS s
5 G 3 (St e SIS RS
L il slacodd i asdllas L (Y41 01, K0n
4_:‘)§ L: eI CES d\j&: BL U"JS g_,\:...uj.'; Ql):,o »
590 bl s aS azsls Ols Atriplex canescens
oals leol Glasl th-\ﬂ a5 | asllks
Q‘JKAA 9 Lﬁjb} (Y') S| eJ{J; Sl UJJS
OLiS Oliws S oleal O as sl e 52 Y+\V)
Clcirsy o S JT S ke S Lol
S S x5 b Gl (S Gl
5T (0)) il dalst EalS doys Yo 5 YY LY
olis RothC Jue 5l eslixal L (YOVA) 0L K
d‘f«“ Jls ¥ 093 u.]o u-l))lsjj:é [GEVWER ) S
Q‘JJ )‘ J“:“A}}i GAA Q}SU (O) S| CERY
Calises gladde Lo s ol )50 Sl gl

oslizul Century Jue jlael s ol iula b



(sl (o155 s 9 3131 35

35°0°0" N

30°0°0" N-]

S

=

Legend

£¥> BAJGAH Rangelands

o
S Fars Province

2B SHIRAZCounty

o

Y S S S |

47°0°0"E 48°0°0"E 49°0°0"E 50°0°0"E

S1°0°0"E

S52°0°0"E S3°0°0"E S4°0°0"E 55°0°0"E

S Ol 53 Bl Kttad g1 0 (6551 5 Camb e - Y
Figure 1. Location of the semi-arid rangelands of Bajgah in Shiraz County.
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Table 1. Soil and vegetation characteristics and climatic parameters used as inputs for the Century model.

sl sl byl

Site Parameters

S iy St

Vegetation Characteristics

St Dl gt

Soil Characteristics

bl =35 bk =35 bk =35
Parameter Value Parameter Value Parameter Value
SN s . 12.7%;
a3 g 29°36'N, , o 20.47 (o e ) S 3L 53 40
Location 52°32’E Sl , Texture (sand, silt, clay’) 33.9%"
Litter carbon (g m™)
A Sl s O . .
Total precipitation 388.44 crss f' 38.95 (gr/em®)” 1.26
(mm) Aboveground biomass Bulk density (g cm™)"
carbon (g m?)
_ R s S . 7. b
Sl e Sk ST S J s 5
( x $) -
Mean temperature 13.45 & (.JS 56.40 (rr e 3228.53
(C) Belowground biomass .\ 2
carbon (g m?) Initial total SOC (g m™)
5 s w3Vl e O30
. . < Sl
(o) 643 (@rie 2 e5) 112 oS 7.93
Total open pan Aboveground biomass pH
evaporation (mm) nitrogen (g m?)
Gl e OS85
e e o P ] _ Sl %, ms e .
S 0.38 (ere 205 1.65 SIS S 116
Field capacity Belowground biomass Soil C/N
nitrogen (g m?)
a gz s abi &N 0%, . . . (2o 5l) St 3
S 0.16 AR O35 S 3472 i . 20
Wilting point Litter C/N Soil depth (cm)

(MNATT Il s Sk @50 T ke (0 153,58 odS2ils O wdige Jio law s o s ol 3 (2
a) data provided by the Water Engineering Department of Agricultural College; b) Average of 30 samples in 1987.
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Table 2. Long-term average amount of water erosion simulated by three erosion models in the Bajgah rangelands.

dk-“HJ JJ.&H: & ()t&aj(;}'lts)w{b)sulﬂ
Region name Model name Reffrence Erosion amount (Kg ha™)
WEPP Bagheri, 2010 1264
Lilul 658 :
GLEAMS Torabi, 1995 1070
Kuye Asatid
ANSWERS Momtahen, 1989 1200
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Table 3. SOC stock derived from previous studies and present study in the Bajgah rangelands.

(prio 209 St S S o pd
Soil organic carbon stock (g m?)

o 5 o e S 5o Il
Reffrence and year Sampling year
VWAQ (5 g 5o VWAV i
Moosavi, 2011 March, 2009
\Y"\Y’ EJﬁJ@n—i’

ol e September, 2014
Present study VY

December, 2014

4433.21

3649

3708

* Measuring at a depth of 20 cm
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Table 4. Grazing management in the Bajgah rangelands.

A by Cls do s S pda J 030
Percent of vegetation removed by grazing Management Year Period
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Table 5. The Century model validation by using outputs of different water erosion models.

R’ MAE RMSE% Jua ol
0.99 289 GLEAMS
0.96 292 WEPP
0.95 307 ANSWERS




YA (£) 2 )lond dR) s Jlasly adgi 9 SI& S a4y pul

3800 0
O GLEAMS
3700 ® ANSWERS (e 2 2ie®)
O WEPP
3600 .
._2 § e TR ERIP Y
VR
3 > 3500
>3
5 O.~ ©
9 2 3400
1=
3300
3200 &
3200 3250 3300 3350
odd (g ilwand pslis
Simulated Values

Al adlaie 3 ) 4 ) b b aglis 55 edd g leand 5 sdds Selhl S T S 6 s -Y S

Figure 2. Measured and simulated SOC stocks in the Bajgah region compared with 1:1 line.
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Figure 6. SOC stock in two water erosion scenarios during grazing management periods in the Bajgah rangelands.
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Figure 3. Dynamic of SOC stock in two water erosion scenarios during grazing management periods in the

Bajgah rangelands.
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Table 7. Changes of SOC stock in the water erosion scenario compared to the no water erosion scenario at the

end of the grazing management periods.
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Values followed by the same letter are not significantly different (P<0.05).
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Abstract

Background and Objectives: The carbon displacement caused by water erosion stated as an important
factor affecting the concentration of CO; in the atmosphere. Since evaluating the impact of water
erosion on soil organic carbon (SOC) stock dynamic in long-term is difficult without modeling tool and
given that rangelands of Iran have taken a large part of the country, modeling the effect of water
erosion on SOC dynamics in rangelands can provide appropriate management solutions for related
organizations. Therefore, the present study aims to: 1) improve the performance of the Century model
as the most widely used model in the soil carbon studies, by using the output of three water erosion
models of GLEAMS, WEPP and ANSWERS and 2) simulating the SOC stock dynamic under the
influence of two erosion scenarios in the semi-arid rangelands of Bajgah (Southern Iran).

Materials and Methods: After the parameterization and calibrating the Century model the long-
term average of water erosion rate simulated by WEPP, GLEAMS and ANSWERS erosion models
entered as input in the Century model. Finally, a water erosion model, that its simulated erosion rate
improves the validation results of the Century model, was selected and then illustrated the effect of
two water erosion scenarios including occurrence of water erosion and non-occurrence of water
erosion on the changes of SOC stock for two periods of grazing management including moderate
grazing management (period of 11/1964-1979) and no grazing management (period of 111/1980-2014)
in the study region.

Results: The results showed that use of the GLEAMS model output made the Century model with
more accurately predict SOC stock and the output of this erosion model was used for simulate the
SOC stock variations under the influence of water erosion in the Century model. The simulation
results of the Century model showed that in the no-erosion scenario in semi-arid rangelands of
Bajgah during the II period with moderate intensity of grazing, the SOC stock trend with a large
slope of 3496 g m™ in 1964 has fallen to 3260.93 g m™ in 1979 and in the III period, with no grazing
management, SOC stock with a gradient slope of 355.36 g m™ at the end of 2014 has reached. In the
water erosion scenario, during the II period, the SOC stock with a large slope of 3496 g m™ in 1964
decreased to 3243/90 g m™ at the end of 1979 and in the III period, the SOC stock with a gradient
slope of 3350.42 g m™ at the end of 2014 has reached. The simulation results also showed that the
SOC stock in the erosion scenario compared to the no-erosion scenario at the end of periods II and
1T has decreased by 0.52% and 0.16%, respectively.

Conclusion: Generally, in the semi-arid rangelands of Bajgah, the effect of erosion on the SOC stock
was very negligible and grazing management plays an important role in the SOC stock changes.

Keywords: Carbon Sequestration, Global Warming, Soil Carbon Modeling, Soil Organic Carbon
Stock, Water Erosion Models
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