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Dynamics of atmospheric § *C in the past 440 years in Aleitai, Xinjiang. CHEN Tuo!, QIN Dahe!, LIU Xiao-
hong', REN Jiawen!, L1 Jiangfeng® (! Cold and Arid Regions Environmental and Engineering Research Insti-

tute, Chinese Academ~y of Sciences, Lanzhou 730000, China;’ Xinjiang Institute of Meteorology, Urumchi
830002, China). -Chin. J. Appl. Ecol . ,2003,14(9) : 1469 ~ 1472,

Since industrial revolution, a large amount of anthropogenic CO, from fossil fuel combustion and deforestation has
been emitted into atmosphere, and thus, the atmospheric CO, concentration increased rapidly, while the § *C in
atmospheric CO, became lower and lower due to Suess effect. Therefore, the prediction of 8 °C is crucial for
studying global changes. In order to make an accurate prediction, it is necessary to understand its historical vari-
ation. The dynamics of 8 1*C in plants can sensitively reflect it. In this paper, the dynamics of 8 *C in atmo-
spheric CQ, in the past 440 years in Aleitai, Xinjiang were reconstructed by using tree-ring 8 *C series and plant
stable carbon isotope fractionation model. The results showed that atmospheric § P C value was relatively con-
stant before 1 850 (R?=10.052), which was about — 6.60%, while a sharp decrease in atmospheric 8 *C with
an average of — 7.02% was found since 1 850 (R2=0.65). Compared with those from ice core bubbles, more
fluctuations were found in atmospheric 8 1*C derived [rom tree-ring series, possibly due to the higher resolution of
the latter, and the difference of real atmospheric 8 '*C between the growth site of the tree and the globe.
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Table 1 Calculated C,/ C, values using 8 "*C of atmospheric CO; from
ice core bubble and tree-ring 8 '3C series

T WAER S CHE KR 3PCH C/C,
Year Tree-ring 8 3C Atmospheric 8 1°C

AD values( %) values( %o )

1744 -23.78 -6.48 0.57
1764 -23.96 -6.31 0.59
1791 ~24.24 -6.48 0.59
1816 -23.74 ~6.39 0.57
1839 -24.04 -6.62 0.58
1843 -23.42 -6.54 0.55
1847 -23.08 -6.51 0.54
1854 -23.87 -6.48 0.57
1869 -24.01 -6.55 0.58
1874 -24.21 -6.43 0.59
1878 -25.13 -6.51 0.63
1887 —23.68 -6.43 0.57
1899 -23.80 -6.77 0.56
1903 ~23.98 -6.8 0.57
1905 ~24.27 -6.71 0.58
1909 —24.45 -6.55 (.60
1915 -24.99 -6.86 0.61
1921 -24.73 ~6.75 0.60
1927 -25.09 -6.78 0.62
1935 ~-24.65 -6.91 0.59
1943 -24.61 -6.82 0.59
1953 -24.56 ~-6.85 0.59
F {8 Mean values 0.58
$R#EE Standard errors 0.02
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Fig.1 Changes of 8 *C of atmospheric CO, in the past 440 years in
Aleitai, Xinjiang reconstructed by using tree-ring 8 *C series and com-
parison with atmospheric 8 13C from direct observation and ice core bubble.

BAEAE X 2 A BB B 1850 4EZ JF 1 T P& A &
(R*=0.65)F Z Hi Yy Hi % {8 2 (R* = 0.052). 1850
AL WMARER KR S PC HEMFHHEY N
—6.60%.3X5 Leuenberger Z1'5 R vk K 2
RN R EE. AR, WAIT 1000 FL15
HEF 19 g, iEkAS 8 PCHBIERE, T
290 - 6.48% . X BT 1850 EARZZEAREFEHEK
T Z A, Rt A= B KK FEFEZE B CO,



91 B % BT DR 440 SR AR 5 BC Ak 1471

AT —F R E PR 1850 F /5, WAL
RS S PC M 1850 4EF) 1981 4E [ 1K 08 B i
2. 7%, FIEEFRIRLT 0. 0084 %0 . 3 Fh FEAIR fa $07E 52
BB A B b AR A A AR R B R okt ) 3k48
MARSCPCHEEFIHAE RN, XRLHMEMNF M
RINSRAY b A R BT S S By, B R 1L A KR
FHS PCIEBAR, 290 — 26%0, BT LT AR @18 %
3 PChY CO, SRS HIREI RS . A B Bk it
ER L AR KRR CO, SBHMA, BHEE
96 PCHY CO, SIABBRIEERS . XM Y4
AR 8 PC R BFEAE.

1914 4~ 1957 EHA1E], B A AR KR 0 °C JL
AR ELE 7. 22% A X FF IS AE Farmer %140
e S AR b i . T AR S BR A ]
BN T % CO, MR W o B, sk 2B b B
X CO, BYIE EERmME, XK CO, M H
BT ARG R ALY F B, 78 1582 4E~ 1728 44
REHKA S PCAEMPCTISE N - 6.90%) . X —
REATR S/ KA K. FEREH, 17 e 23K
BNk, E P IR A 1~2 T
PR KR CO, EANS 5 E, BIE Y FEAGE 1T 5% nd
R RAE A S DRSO B A B A
e Y, TR AR 8 PC AL AR
W rhBE S, Mg FE XM RE ) B @& IR AR T i FE R
B, B LA R B A B IR 2 22 i 7 U 3 KR CO, TR
POL, NI X KA COp WREE R 3L 8 PC 7= AR B
3.2 RARERKAS UCHSLMAR CO, WK
TR R R

ME2 TLUEH WRERRESPCHE 2R
RRCO, IREZEFE—FHENRHARER
(3 PCpypirprs = — 0.0451C, yp + 6.5266, R?
=0.7458, n =34).3X 5 Francey %67 (479 b
VKAL) A Keeling 212 (SZBRAT R SR IY) AY 45
BHEHA B HBHAR S PC B LR TS R T
KR CO, WIE R Ab . 3 76 A A8 1B SH AR BY T &
3k CO, ¥R B gy %at vl LA KRR CO, BRI 3
BC kI,

3.3 WMAFEHRKKIPC HKEKERBIIAR
5 BCHIHE

SRR R B RS, 8 BC AL LB, WK
FHRARSPC R EHIMTRAMNEN(ER2 MIE
D)., I fEEMAFERASR S PC FIIERN
SHRA XK. HARBEKS TS5 ARIH

5.2 350
-
6.2t téo
-y
_ 2
$ s
T-75.2 } g
- g
3
o)
82t &
@]
[ O

92 . : ‘ 270

1500 1600 1700 1800 1900 2000

Year

B2 WMAFRKKIPCHELEKER CO, EBILMXE
Fig.2 Relationship between atmospheric 8 *C derived from tree-ring
8'C series and atmopsperic CO, concentration in the world.
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Table 2 Comparison of fundamental statistics features of atmospheric
8 3C from tree-ring 8 '*C series and ice core bubbles (%)

1850 4§ Pre- 1850 AD 1850 4 After 1850 AD
MN  STD SEm MAX MIN  MN  STD  SEm  MAX MN
A 6600 047 0.03 -469 -759 -7.04 0.7 006 -S540 -895
B “63 043 0.4 -S68 -6.90 -7.34 076 042 ~6.08 -8.95
BA  -637 0.09 0.03 -625 -65 -68 023 0.0 -645 -7.37

Part

MN: 5 ¥ {f Average values of a series; STD: £ 547 ¥ £ Standard error of a
series; SEm: [ 5 T3 E A AR IR B, BIEFFIEERFHEM T EIE Stan-
dard error of average value, which indicates estimated ranges of actual average val-
ues; MAX: FE 31| B & {H Maximum value of a series; MIN: Ff 5 B /)ME Minimum
value of a series. A, B: B W AR AS KB ASK 8 1°C (& Amospheric &
13C values from tree rings and ice cores, respectively; &5 1§ 45 vkt —— R B 5F
BRI S The statistical characteristics of atmospheric 8 13C values from tree
rings corresponding to that from ice cores.
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