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Climatic Changes During the Past 2000 Years Based on Lake Biomarkers

from the Central and Western Tibetan Plateau
LI Xiumei® ,FAN Baowei

(Key Laboratory of Climate Change & Environmental Evolution/Henan Key Laboratory for Synergistic Prevention
of Water and Soil Environmental Pollution, Xinyang Normal University, Xinyang 464000, China)

Abstract: Based on the analysis of bio-molecular markers (including GDGTs, long chain alkenone and leaf
waxes) in lake sediments, Dagze Co on the central Tibetan Plateau (TP) and Aweng Co on the Western TP
were selected to investigate climate changes during the past 2000 years. Quantitative temperature records and
precipitation isotope records on the west and central TP had been obtained to investigate the regional patterns of
climate changes during the past 2000 years, and to understand the influence of monsoon and westerly jet on the
climate changes on TP. The results were achieved as follows: (1) there were strong regional characteristics of
climate change on the TP. Both lakes had a Medieval Warm Period (MWP) , but the duration of the MWP in the
western plateau (Aweng Co) was obviously longer than that in the middle TP (Dagze Co). Dagze Co had a
significant Little Ice Age (LLIA) cooling, which did not find in the Aweng Co. This may be affected by the low
resolution of the Aweng Co sediments. During the past two hundred years, there was a slightly cooling trend in
Dagze Co, and the infusion of glacial meltwater may be the reason which delayed the temperature change in the
ice melting lake. (2) During the late Holocene, the boundary of the summer monsoon on the TP may have
changed. During the 1000~2000 cal.yr BP, the boundary of the summer monsoon located in the north of Aweng
Co and the south of Dagze Co; whereas during the past 1000 years the boundary moved to the north of Aweng
Co and Dagze Co.
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Fig. 1 Location of Dagze Co and Aweng Co on the Tibetan Plateau
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Fig. 4 Comparison of climate records from Dagze Co and
Aweng Co during the past 2000 years
(a)alkenone-based temperature record in Dagze Co;
(b) 8D yax in Dagze Co; (c) 8D yax in Aweng Co;
(d) bGDGTs-based temperature record in Aweng Co;

(e) Total solar irradiance
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Fig. 5 Comparison of climate records from Dagze Co and
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(a) alkenone-based temperature record in Dagze Co;
(b) bGDGTs-based temperature record in Aweng Co;
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Fig. 6 The summer monsoon limit during the late Holocene
on the Tibetan Plateau
Dot dashed line represents the limit of the summer monsoon
based on precipitation isotope (Tian et al., 2007), short line
dashed line represents the limit between 1000~2000 cal yr

BP based on this dissertation.

25 B RTIR B KU i G AR 3 25 2000 a H]
ekt T AL s (B 6).4E 1000 ~ 2000 cal. yr
BP JH (8], i1 2 Ze Aor T B0 55 5 LG IR 5 LA S
Jir VG 5 52 2 IR el T s Dt o 98 A2 P KU e A )
FEat 25 1000 4 5 78 KU 4k e Ao F Bl 55 5 L 28 U4
PAAE e JiE e g R 4 Ak T 2 KR e i L 2 v
5 #ig

it 2 2000 a Ak W 5 B 55 4 A il R
T 8 e D A R A A T R Z A DXl AR AT TR A T8
TH 34 AFAE vt 20 2 T L 02 192 400 45 8 1) B ) A I AN

243



328 FH2W 5 BHIM 24 Be 2 R CA SR B2 /D http://journal. xynu.edu.cn 2019 4F 4 A

[Fi) e D e S o 57 et 2 R 200 1% ) Y AT 18 AR o AT BE 2 52 VK| Rl /K 52 o T80 /K R X
e 8 U DU A A T g /N oK L /N &%%%W@kETWB% ISR A i
DRI AUV T BT 557 58 A A BT S /N DKL AT 25 2000 & BEE B 2R KUTE 7 9 e Ji 1Y B b R kAR
RESZ AR b 20 B R AR 2 . 3 25 200 & 34 J0) 45 ot J3E T,

2 & k-

[1] IPCC. Climate change 2013: The physical science basis. Contribution of working group i to the fifth assessment report
of the intergovernmental panel on climate change [ M]. Cambridge, UK and New York, NY: Cambridge University
Press, 2013.

(2] B, MM, 2t . i 2 2 ka SRARALBT S LT ], R BL-Z kR, 2002, 17(1): 110-117
YANG Bao, SHI Yafeng, LI Hengpeng. Some advances in climatic change over the past two millennia [ J]. Advance in
Earth Sciences, 2002, 17(1): 110-117.

[3] SHEN C, LIU K B, TANG L. et al. Quantitative relationships between modern pollen rain and climate in the Tibetan
Plateau [J]. Review of Palaeobotany &. Palynology, 2006, 140(1/2): 61-77.

(4] B&Mk. BFa, MEH. i 2 2000 WM MEE (PAGES-Asiazk) 5 iU 57k S R[] ], HhHE %4, 2015, 70
(3): 355-363.

GE Quansheng, ZHENG Jingyun, HAO Zhixin. PAGES synthesis study on climate changes in Asian over the last
2000 years: Progresses and perspectives [ J]. Acta Geographica Sinica,2015, 70(3): 355-363.

[5] YAO T, THOMPSON L, YANG W, et al. Different glacier status with atmospheric circulations in Tibetan Plateau
and surroundings [J]. Nature Climate Change, 2012, 2(9): 663-667.

[6] LIX, LIANG J, HOU J, et al. Centennial-scale climate variability during the past 2000 years on the central Tibetan
Plateau [J]. Holocene, 2015, 25(6).

(7] EHR, kIR, E#E TR S SR8 A O 5 i s )], Bhoradi i, 1999, 44(6) 587.

WANG Sumin, ZHANG Zhenke. New progress in the study of lake deposition and environmental evolution in China
[J]. Chinese Science Bulletin, 1999, 44(6);: 579-587.

[8] CASTAREDA IS, SCHOUTEN S. A review of molecular organic proxies for examining modern and ancient lacustrine
environments [ J]. Quaternary Science Reviews, 2011, 30(21): 2851-2891.

(9] EWI3k, G, JEREuk. T 0 A [F) 28 B IR B 0 A8 Ak K K4 26 0T, B3 i, 2014, 59(31): 3095-
3103.

WANG Mingda, HOU Juzhi, LEI Yanbin. Classication of Tibetan lakes based on variations in seasonal lake water
temperature [ J]. Chinese Science Bulletin, 2014,59(31): 3095-3103.
[10] LI X, WANG M, ZHANG Y. et al. Holocene climatic and environmental change on the western Tibetan Plateau re-
vealed by glycerol dialkyl glycerol tetraethers and leaf wax deuterium-to-hydrogen ratios at Aweng Co [J]. Quaterna-
ry Research, 2017, 87(3): 455-467.

[11] YAO T, THOMPSON L G, DUAN K,et al. Temperature and methane records over the last 2 ka in Dasuopu ice
core [J]. Science in China, 2002, 45(12): 1068-1074.

[12] LIUY. AN Z S, LINDERHOLM H W,et al. Annual temperatures during the last 2485 years in the mid-eastern
Tibetan Plateau inferred from tree rings [J]. Science in China, 2009, 52(3): 348-359.

[13] HE Y. ZHAO C, WANG Z,et al. Late Holocene coupled moisture and temperature changes on the northern Tibetan
Plateau [J]. Quaternary Science Reviews, 2013, 80: 47-57.

[14] STEINHILBER F, JOSE A A, BEER J, et al. 9400 years of cosmic radiation and solar activity from ice cores and
tree rings [J]. Proceedings of the National Academy of Sciences of the United States of America, 2012, 109(16):
5967-5971.

[15] HOU J, D"ANDREA W J, WANG M, et al. Influence of the Indian monsoon and the subtropical jet on the climate
change on the Tibetan Plateau since the late Pleistocene[J]. Quaternary Science Reviews, 2017, 163: 84-94.

[16] TIAN L, YAO T, MacCLUNE K, et al. Stable isotopic variations in West China: A consideration of moisture
sources [J]. Journal of Geophysical Research, 2007, 112:D10112.doi:10.1029/2006]JD007718.

RERE:KEH

244



