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Abstract: Accurate estimations of the effects of land use and cover change (LUCC) on regional carbon stock has become
one of the focuses in research on the regional carbon cycle. Based on the map of land use/cover and the data of soil/
vegetation carbon density in different periods, the Bookkeeping model was used to assess the effects of LUCC on carbon
stocks in the Linze desert oasis over the past 30 years. Results showed three points as follows: firstly, characteristics of
LUCC in Linze Oasis were mainly affected by the increase of in residential, construction, and arable land and woodland, at
the rate of 90.2% , 75.0% , and 46.5% , respectively. At the same time, saline-alkali land, water area, sandy land, and
desert grassland showed a decreasing trend at the rate of 73.9%, 67.8%, 46.2% , and 5.5%, respectively. Secondly, the

total area of arable land increased by 269.38 km”. The new area of agricultural reclamation reached 372.57 km”, which was
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mainly from the saline-alkali land, sandy land, and desert grassland, accounting for 24.7% , 24.4% , and 21.05% of the
reclaimed arable land, respectively. Meanwhile, 103.19 km® of arable land had changed into saline-alkali land, sandy
land, and desert grassland, accounting for 32.78% , 17.80% , and 15.37% of the lost arable land, respectively. Thirdly,
influenced by the changes of land use in the study area, vegetation, soil, and the total carbon stock increased by 1.86x10°
t, 4.02x10°t, and 5.89%x10°t, respectively. The carbon stock increased by 4.91x10° t due to the changes of arable land, in
which, transition processes from desert grassland, sandy land, woodland, and saline-alkali land to arable land led to an
increase in carbon stock, while the reverse processes led to a decreasing trend in carbon stock. Overall, both the area and
the structure of land use/cover types in Linze Oasis had changed over past 30 years, in which, the reclamation of arable
land was the main change process. More importantly, land use/cover change led to a total increase in carbon stock in Linze

Oasis, which can be mainly explained by the change of arable land.

Key Words:; land use/cover change; Bookkeeping model; carbon stocks; arable land reclamation; oasis
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Fig.1 The sketch map of the study area
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Table 1 Vegetation and soil carbon density of different land use types

R a“ P T 3 i e po B3R B . N
AR Bk ERIEE e
Vegetation carbon Soil carbon density/
Land use tapes . ) ) Data sources
density/ (g C/m”) (g C/m”)
Tl Desert grassland 65 420 Zhang %5 (2013) BU - F Rk a3
HHHb Arable land 1150 2330 Liu %(2011) 13 | Li % (2013) 34~
EhHdih Saline-alkali land 165 1820 Liu %%(2010) 1353
Ml Woodland 2059 2400 SeHuRAE
PR Bare land 50 620 SR AE
VP Hb Sandy land 232 222 SR AR
#1ZSCHRER ML R B e B AR 1303, R AR L SR R A BE 200 2 STRAR AL 2 SR BE 0.43 A% 1k 3R AU Ak o L Wik
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Table 2 Parameters of Bookkeeping Model

- LT Bt i " s HRIARE
e
RESH Desert Arable Sandy it Saline-alkali Bare

Model p: te Woodland
odel parameters grassland land land oodiane land land

KA BN S RGP A BBk B

Carbon in vegetation of undisturbed 6.5 — 232 2059 165 50
ecosystems/ ( t/km?)

PRI B4 A 35 AR G PR W R

Carbon in  vegetation of recovered 6.5 — 232 2059 165 50
ecosystems/ ( t/km?)

RPN AR R h e &

Carbon in soil of undisturbed ecosystems/ 420 2330 221 2400 1820 620
(/km?)

PRI G WA A R G L

Carbon in soil of recovered ecosystems/ 420 2330 221 2400 1820 620
(v/km?)

FeBk T AR GUIK S i B A I (8]

Time required for an abandoned system to — 20 — — — —
recover/a

AR e

Carbon in crops/ (t/km?)

TR A M A RGP 3R

Minimum carbon content of soil in — 2330 — — — —
cultivated system/ (t/km?)

BEE AR P A e % B 1k 3 f/ME BT
e i 1]

Time required for carbon in soil to reach

— 1150 — — — —

minimum value during cultivation/a

FEBE BB A B K S K BT G
BRI 1]
Time required for soil carbon to reach

recovered level in an abandoned system/a

T U LI A 7 08 3Xst B 7 ek
BT 43
Fraction of carbon in vegetation left dead

in soil at time of clearing

TR EA BRI 1 AR
Fraction of carbon in vegetation assigned 0.5 — 0.5 0.4 0.5 0.5
to decay pools after clearing
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2.1 WFFEIXAT 30 4F 4 R FH /78 Bl AR LR AE

W5 IX 1R R LS B R A VD s ok 3 8RS X R LAY 90% LA L KK JE
R T M AR AN 7 4% 2245 7E 1987—2016 4F1 30 4F (), Bk R A B R 15 FH b T FRU S 1
B AN 269.42 17.04 km® 1 15.49 km? , 3085351 K 75% 46.5% F11 90.2% , Forb #f b 18 i i AR B 22, (HL 1
e e e P19 A s R B i It , LR OBt 5 VD b R B 37 V5 e s R R AR 2 s i e T AR ek D 114,59
94.41 .63.23 km’Fll 36.47 km” , Y iE /351~ 46.2% 73.9% .5.5% K1 67.8% , Forbyb by /b i AR 22, {HL Vs et B 1oy
B Ry R B, LR A 7RI D bl S 15 R b, 7 AT 5 DX T R B B e R AR e (11 2,38 3)

X AT 5 XA () sk B2 b 1) FH /8 A8 AR AR, 25 SR 3R I . 1987—1996 4P 2 IX Il P 7K = W I & w8,
St B B g 15 FH b A/ IR 5K B IE S35 h 23.4% 17.5% , FoAth + st A L/ B 9 2B A ) A8 AL AR B i, 1996—
2005 P2 XK A BEIR KB A 1 I B, R AR VD b, T V68 bl S AR i AR AR AN W | B 2 A b I B R A
W/ A2 ) Bt T AR I K A AR ek e 8 2, AR R 40 53K 23.3% . 40.1% , R kb 5 JE R B FH L)
AR IR F) 3 ANIFFE I BN B K, 28 R 43 113K 54.6% 27.7% . 2005—2016 4F X /K + B I IT K 88 EAIFEE
CEWIR ko B N 2RV ) B L3 a2 R e L ok - s A e W = RV 3 R A A 8 o )
54.84% 34.5%H 3.6%

®3 AEMAELFARMETNERSEE

Table 3 Area and extent of land use change in different periods

Py
ﬁﬂmﬁ ﬂ‘ndﬁ ﬂ'ﬁmﬁ 30 i‘igmﬁ :Fyizjd ];:$
i P 1987— T 1996— T 2005— < Total &
N Range of 5 Range of ) Range of rate of
Land use tapes 1996/km L 2005/km” .. 2016/km L. range of
variation/ % variation/ % variation/ % L change/
variation/ % B
(km*/a)
#k Arabe land 62.63 17.50% 97.66 23.30% 109.1 21% 75% 8.98
i Saline-alkali land -17.48 16.90% -46.89 54.60% -12.04 30.90% -73.90% 2.55
Yo Hi Sandy land -30.9 12.50% -13.23 6.10% -70.46 34.50% -46.20% 3.82
MHs Woodland -1.02 2.80% -0.95 2.70% 19.01 54.80% 46.50% 0.57
s
TEBLE -23.19 1.50% -5.91 0.40% -54.16 3.60% -5.50% 2.78
Desert grasssland
& i
& EAU% S . 4.02 23.40% 5.88 27.70% 5.6 20.70% 90.20% 0.52
Residential and construction land
JKAE Water area -7.39 13.70% -18.75 40.10% -10.33 37.40% -67.80% 1.22

2.2 WFZEIXGOE 30 4E#H AR LB 2

SMASKF ,1987—2016 4FAY 30 4E[A], BRI AN T 269.38 km® , Hi kb B BE ALK 372.57 km®,
BORUE TR0, FR A T i b V0 Ko, D02k 5T B Sy kst %) T AR Bk O B LT AR 78% 5 Bk
A SRy H A A R 2R A B TET RN 103,19 km?® | FRBFEAR hy Jo R S 5 FH b | S 8 B b AR st 56 78 ok = 3%
4D T o R b 2 A SR At - b A P AR TR Y 66% (1 3)

HEHL I B AN [ IR 7 B o B SRR LU A AR 25 5 VD b R 7 V50 R b - B A b %) TR AR o b T
BB e R B RRACE THE S VD HTT BB &7 FLEE TR 1987—1996 Ak Bl 5 i , T L i
FE R AT &7 LU B 7E 2005—2016 4Rk B 5y , — 3 7 LA 1R 25% F 34.5%  Eh b I B A A b %) i AR
BT RS TR Y b S R ST R S BRI e FE 1996—2005 A ]IA B i 34.4% 3 BB AR
FE B Ak b i AR Bk B R T ALY L BN B AR R, S B AR L, 7E 1996—2005 4 Fb ik 2 5 i
8.6%,

B I A 28 5 (AN ) 25 o o5 B 2 A0 Sy At - b B B S TR ST AR LU R AE AR 25 5, PR HIG A0 Oh i B R
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Fig.2 Spatial pattern of the land use in study area from 1987 to 2016
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Conversions between different land use types

3 FARMBEEIMARLBETERR AL

Fig.3 Land use change area and proportion of different periods

2.3 A/ B AR Rk i 5 R R R

T3 3 A AN [ s B LA R BEAS ISR INE BN 4% T b A FH 2 B A8 10 S 3B A | 38 S Stk it i 7 A R AR
LUCC X F5 DX it i 5 A A BhASARAE . MASHTEE LUCC S EAURR A% et A8 AL oK 7 R A i R0 A0 b L 2 A 2
AT B it W AT Dl A | A A R ) P S A AR A4 T S e i e 3 I HE b b AR R Rl i i 1S N A
HRE 16 3 BRI N =43 5 1.12x10° [ 1.37x10° . 2.42x 10°t, Hyk M Vb i, 78 3 A4 sk B A 38 im0 31
7.25%10% 5.31x10* | 1.72x10°t; 5 VD HAR{RL, F2 V5% 2 b 208 £ S S50 he fith o P 348 o S22 300 13 00 i 445 o 1 345
by 72 A 7 G I 5] B i 7 AR B I, 2005—2016 4F 2 bk i 25 1 S 35t it o 398 i e 22 1 o S B i o
RN 6.62x10™t; 145 i BOA AR A8 Ak e 3 it it B AL A R (R 4)

SACKE ,1987—2016 4F 30 4[] LUCC S8 SVBicfif 38 052k 5.89x10°t, - 198 5 4 1k e i 2 14 o 2
G331 4.02x10° 1.86x10°t, — 3 43 5l i Enhe it i 38 i 1) 68.3% F1 31.7% ., Horf 1987—1996 4 [a], +- 18 Al
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BN A A B A B 9.59%10* 3.23x10*t 1 1.28%10°t;1996—2005 4F 4~ HEmk fif i #_bANIF Be /b T
9.6% , FELHI ISR At B2 48 i 43 4 AP BB N T 61.6% Al 8.2% 52005—2016 4, 38 A Bl M BBk i 2
HEME 3008 2.20%10° ,1.02x10%t F1 3.22x10°, % A B2 BT 5T B B P 458 Al 9k K i B 3 in i e %2
HIRTEZ (& 4)

F4 FEMEAE A AEBBMEETWH (10%)

Table 4 Carbon storage changes of different land use types in different periods

R 1987—1996 4F 1996—2005 4 2005—2016 4£ &3 Total
Land use tapes 135 HEBE +% LiEk i 44 LiEEiid 135 UiEk Mt
Soil Vegetation Soil Vegetation Soil Vegetation Soil Vegetation Total
Eh B Saline-alkali land 1.32 1.71 1.89 3.86 0.82 1.19 4.03 6.76 10.79
bt Sandy land 5.62 1.63 4.02 1.29 11.8 5.35 21.44 8.28 29.72
FEBE M Desert grassland 3.12 0.98 2.43 1.58 9.43 4.26 14.98 6.82 21.8
MHL Woodland 0.93 -0.90 1.02 -1.36 4.58 2.04 6.53 -0.22 6.31
RIS Bare land 0.24 -0.25 -0.43 -0.17 0.65 0 0.46 -0.42 0.04
B Arable land 7.93 3.30 8.42 5.25 16.66 7.51 33.02 16.04 49.06
SR fi# i Total carbon stocks 9.59 3.23 8.67 5.22 21.97 10.18 40.23 18.63 58.86

K25 - T SR TR0 B e 0 A L Y, B 8 (e A% e ) P2 B o B (2 TG 12

2.4 B AR Bt e B B2 MRS AR

1 1 1
1990 2000 2010 2020

AEAy Year

30 FERIBFIE B AR 4.0x10° 1 S wop
BRRALIN 3.310°, HBEIRAREEAN 1.6x10° JEhBRG 2 | o b
ARG X BRI B TR (% 5) . ABHE 5
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Table 5 Cumulative change of carbon storage in arable land change
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