ISSN 1000-0933
CN 11-2031/Q

E &=
1

ca Sin

A -
uﬁk{g”

| Prase
o &

i
T
—

=
e
O

R
g
<

RELSEES




L/ L E

o>
" (SHENGTAI XUEBAO)
PR S RN F£34%5 F£4H 2014528 (AT
=l V¢

T AL T R AT HUEE M TR LT IR ceeeeeeee e shakah, FLE A $ T, 2 (779)
FHA T T RARLFIL P AERAETIHM SHPE oo, FAREAM,H ¥, % (789)
MESERMES

B3 0 ST AT AR )T 20 L AB IR L ARG TSR] coevnernrenene e T4 H SR, EAE, % (798)
TR B BB ) A AG S ST B A AP AR AR B e 2O EEH EAE. L (807)
R T Ky st RE) = A vt S B 40 A TRAF A Hvh e, ¥R E ARSI (814)
N SR S RS Rk gEE E mox 6% (823)
PERR G E A R A B L0 2 08 5 A BB AR e AEIE G T Em A (832)
AR T LI TG T-RELP M cevveeeermereeememeeeiiieeenieeeesiieeean PR EH, EEE, % (837)
AT E R A LIE AN BT SR G E R H e XEK, EEE, HHT, L (847)
Tk LA T R ARG AR I M AL T 00 0 B TR A R AR M - oLl B FE R, % (853)
et BEEMESRS

AT R AT o R IR AP B E KRR T IO HR oo i FRE KEE 2 (862)
2R B SA R RE A F R R EIF G BEEAD A S Hraeeeeeenes e £ 7, FIEN (869)
LA EE B ASIEDL LI A T AL DI cereeeeeeeereerninnn WA KA, AL (878)
MRIT T F T ik bk at EIE R A BT LS MG I e TEE,Z 3k, #ER, % (890)
e B B e £ A R 3 RIE A BRI AGHIR OB F L (899)
38 A SR AT AG K M) BETE L HIRG TR vvveeeeeeeeeee e AR ERE W, L (907)
AFARREY EHAALBIAE T HE AL XFTHR e Bl ZmE M E.% (916)
ATHERXNERED T IFEEREFTARRLFT GBI oo BUE BRE KES L (925)
s pH AR A Bk o B M KA A ) SR JRAEAZ B oo £ B £l % (933)
=N XFMEIKES

JEREAEREN ) O BAA R R ML F B AR TAL e Wi A Bk 4R K2 (943)
RBESF= &R

KAREE R EEHLAE T L B T covvveeeeomemeeeonmeeeeiineeesenieeeeeneee e WAk, ERHE EEY % (953)
HMie FRELEMDLSE SRR E B FIOKS o BAFIE - B mANE e B L% (963)

LRI R T BRI R EIEA R R M FAE AEE (973)



N AP BT e IR A AT B B T80 28 ] B T vvvvennnmnnmninieen e ¥, 2 AR (983)

WY EHRES

R T A IR S AR AT B L T T coeeeerrrnnneeeeriiine e A E YA M, RS, Z (993)
L S - I E T S wE & EES (1002)
GGk

ZokER YK AW A fe B LI A ) B AR e o W,ZFEw,F 9W,% (1010)
b AT 2 FRARAE A R AR A A R F G e IRR,HAHE T, %L (1021)
B o A D p s b e I O - F & (1030)
FREESHE

B Ay 22 R BT AT B ITRIEF AT veeemee W4, AN, RA W, % (1035)

BTIEARSECN 11-2031/Q * 1981 # m * 16 * 264 * zh * P * ¥ 90. 00 * 1510 * 30 * 2014-02

ECEEEEEEEEEECEECEEEE

EEEIE . USRS —— B R 1) 22 BG T IR GR 10em DL L BRI, DU S, 2028 R 5 2 ki) S 34 LR AE 1 . L3S
i B JOR G 48 S A, SR PR AR W M BB kIR LB . BEARAE TS TR IN , B2 500 B I A 0 U HE R T
RUEIR ALK P B0, AT 2 1. 5km sl S0 9385 75 BB R R , 7 B EEAR A, 77 BB i R ) BT RT B 1, 1—3
ANHIRRE N, RIS VR S50 3 W s 24 FHZh 4, U R IR EE IR IR A 11 €53 WA vl o i WE TR, WIYAR YT 2 il
PRI o BIFFTRI] , I AR sk g vy 326 3k 32 T 5 o BBOOE TR LU Bl Y 2 7™ A Y S A 2K

HERERRE, FEAEE ol k¥ E-mail: cites.chenjw@ 163.com



55 34 %55 4 1] 2o & E2 Eiid Vol.34,No.4
2014 42 H ACTA ECOLOGICA SINICA Feb.,2014

DOI: 10.5846/stxb201210081381

TRERA WA, XA XIHERG IV, SRR e, R HEAT T 06 2R A0, X3, SR AT PR A AR AR YD (0 47 R AR Bk R (0 3 5 S R B AR Ak A= 252
#i2,2014,34(4) :943-952.

Zhang J C,Yao T, Liu CZ, Liu S Z,Sun T, Yuan H B,Tang J N,Ding F,Li X M, Liu R, Song D W.Climate environmental change and stable carbon
isotopes in age layers of Tamarix sand-hillocks in Kumtag desert. Acta Ecologica Sinica,2014,34(4) :943-952.

FEHERENIEEFERERBMUZTESIERREEN

2 1,2,3,4 1 1,5, g 1,5 3 52.,3,4 SE3.4 X oo ab234 s 3.4
ABE 2 W dBS R RARDS x>t 3N R R Eak T Bt
2,3,4 3 3,4 3 4 o= 4
T EREC T B R
(L. Hl gl KB 2= B, >0 7300705 2. H b S 3 B 55 b A 25 3R 40 [ R UF AR I FoE s, B8 733300
3. HRATREAL 5D RED A E R E A SR F M, g 7330005 4. HIRA RIS, 20 7300705
5. AR REHE W E AL E, M 730070)

B ORAF R ITIE L R A VD BRI AR R AR B R 3781, A AL SR 3R 5 B AR R GO, Jr b
BV R BRI (0 3R 5 URIRTT AL, S5-I (1) BV AR 2 AR B [l 67 28 U (87 C) 78 20 42 40—60 AR AR BL)k
31,80 AFAUF B T TR 8" C JF F BT & BRI HE 67 C T e $ 3R CO,MRBER I 2 XAV D 4R 2 8 C 35 e
(2) BN AR IR R B AL 3R R (A) 5 kU AL H A — 5, 120a LIS, R BRUBALIE , BEMIVD AL A (i, 3
SRR 19 i 80 AR LAY, il g I BRAIVD AL A (RS, AURVAIR A TRIR S . (3) RIS TNV AARR A 6
XU ZR ™ AL AN [ AR R L, e A LU AR A (55 4R K R BE R A MU DGR G 38 A (52 21k
FLR AR, FCH Je VAN TR ) T 5 U AR A (B AR R PR K 8 B A ) B0, A fEL77 A T e By s
JERAE
KRR JEAIE MG B R IR [R5 3 P81 AR = 5 U5

Climate environmental change and stable carbon isotopes in age layers of

Tamarix sand-hillocks in Kumtag desert
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Abstract; Kumtag desert, China’s sixth largest desert, lies in the south-east of the Lop Nur region,and is famous with the
unique dune type of Pseudo-feathery dunes in the whole world. Kumtag desert is expanding and threatening to engulf
previously productive lands with its arid wasteland character with the speed of 1—4 m eastward annually. Tamarix sand-
hillocks is a frequent special biological landform types, with legible age layers structure composited by sand and plant
litters, in Kumtag desert. And it is very important for regional environmental evolution research because of noting the desert

environmental information diversification. In the present paper, we try to explore desert environmental change process of
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Kumtag desert based on stable isotope techniques collecting stable carbon isotope sample of Tamarix sand-hillocks from the
different habitats and set up the stable carbon isotope series in age layers of four typical Tamarix sand-hillocks, proluvial
landforms, wedland landforms, YaDan landforms and valley landforms, meanwhile environmental information and local
meteorological data were collected as well. The results showed that the ratio of stable carbon isotope (8”C) , in age layers of
Tamarix sand-hillocks, was fluctuated during 40—60 s of twenty century, and had declined since 1980s. The change
tendency of stable carbon isotope series was accord with the stable carbon isotope downtrend of tree-ring all over the world.
It was indicated that atmospheric CO, concentration increasing affected the carbon isotope of stable carbon isotope (8"C) in
age layers of Tamarix sand-hillock. The resolution ratio(A) of stable carbon isotope in age layers of Tamarix sand-hillocks
had a similar change trendency to the global climate changes. It was dry and warm climate environment in the recent 120
years, which the resolution ratio(A) was reduced with the global climate warming. However, the climate environment was
colder and moister before the industrial revolution in the nineteenth century, and the resolution ratio(A) was rosen. There
was different response of the solution ratio A of stable carbon isotope in age layers of Tamarix sand-hillocks under different
habitats to climatic elements changes. In the high altitude area, the resolution ratio (A) in age layers was restricted by
several climatic factors. e.g. air temperature, humidity, atmospheric pressure, etc. the resolution ratio(A) composition had
significantly relationship with annual air relative humidity, annual precipitation, seasonal atmospheric pressure and seasonal
illumination intensity. The resolution ratio(A) composition was affected by several climatic factors, but the hysteresis effect
was not obvious. On the contrary, in the arid desert area in low elevation, the resolution ratio(A) composition had had
greatly sensitivities to annual temperature, seasonal precipitation and seasonal air relative humidity, and the hysteresis effect

was obvious.

Key Words:; Kumtag; Tamarix sand-hillocks ;stable carbon isotope series;age layers;climate environment
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Table 1 Basic information for sampling points of Tamarix sand-hillocks

KA ZRE/(°) g/ (°) K/ m BRI/ mm HURERR RS
Samples Longitude Latitude Altitude High Number of plies Number of age layers
HJ 93.45 39.77 1549 7500 224 124
SD 93.83 40.25 1057 9148 335 115
GD 92.03 40.26 809 2946 121 72
YD 92.87 40.50 851 4847 120 38

HJ . B BB SR The proluvial landforms of southern desert; SD: & i Hi The wedland landforms of eastern desert; GD; P4 L4 b The valley
landforms of northwestern desert; YD ; ZRdLFHE S} The Ya Dan landforms of northeastern desert
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Table 2 Correlation coefficient between the series of A in age layers of Tamarix sand-hillocks and the climatic factors

PR i} pan =g FE=a e=an pE=an
Meteorologic bji;e | Average o years Average of spring  Average of summer  Average of autumn Average of wenter
factor D V/ D y/ D V/ D Y/ D zZ
S HJ  -0.0324 -0.0535 0.0992  0.1495  0.1160  0.1963  -0.0529 -0.1520 -0.1701  -0.2310
Air sh 03334 03912 02271  0.2549 04650  0.3798 0.2546  0.2289  0.0396 0.1868
temperature GD 0.3988  0.5083  0.4259  0.4456 03061  0.4869 0.2854  0.3482  0.0624 0.1197
Kk HJ  -0.3093 -0.2560 -0.1279  0.0117 -0.2441 -0.2738  -0.1560 -0.1570  -0.0915 0.0626
Precipitation ~~ SD -0.0510  0.1883  0.0666  0.0613  —0.1225  0.1424 0.0896  0.1886  0.1308 0.0404
GD 0.1550 -0.0080  0.3088  0.3311  0.0025 -0.1677 0.1482  0.0276  -0.0137  -0.0004
iy HJ  -04575 -0.3911 -0.4637 -0.3171 —0.5175 -0.5004 -0.5944 -0.5384 -0.1259  -0.1059
Relative SD 0.0043  0.0381 -0.1278 -0.0479  —0.0537  0.1049 0.0765  0.0297  0.0534 0.0421
humidity GD  -0.1022 -0.1146 -0.1920 -0.1986 -0.1829 -0.1739  -0.0692 -0.0430  0.0090  -0.0335
SR HJ 0.1735  0.0529 -0.3695 -0.2647 -0.1401 —0.2819  -0.0237 -0.0199 -0.1478  -0.1217
Atmospheric SD  -0.0491 -0.0866  0.0297 -0.008% -0.0890 -0.1598  —0.0883 —0.1802 —0.0538 0.0839
pressure GD  -0.0743 -0.0402  0.0096 -0.0056  0.0208 -0.1882  -0.2642 -0.1690  0.2042 0.1833
JEHR HJ 0.1184 00119 02756  0.1963  0.3429  0.1582 0.3461  0.2217  0.0811  -0.0459
Tllumination sD 0.2559  0.1696  0.1464  0.0690  0.0951  0.0297 0.0884  0.0035  0.0628 0.1047
intensity GD  -0.1275 -0.0640 -0.0874 -0.0108 -0.0780  0.0007  -0.0709 -0.0077 -0.0831  -0.0422
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Table 3 Error analysis in age layers of Tamarix sand-hillocks

HUREAR 2K 258 B2/ mm

TR ARR/N

FERL TAFREGEE/ mm o . WEAER/N REAH/ %
. Sampling thickness Reckoned thickness .
Samples Sampling depth . . Determined years error values
in age layers in age layers
SD 9148 21.896+0.898 417 410+80 1.678
YD 4847 20.094+0.976 241 230+50 4.564
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Fig.4 The chang with wind speed and thickness in annual stratum for Tamarix sand-hillocks
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