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Fig. 1 Map showing the study area and relevant study sites as well as annual precipitation variations of
meteorological stations during the instrumental interval
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Tab.1 Information of meteorological stations in the northern and southern Altai Mountains

Fre SLh4 L S B m)  BEEFK(mm)  REFIK(mm)  EFREK (mm)
1 Kyzyl-Ozek 51.90°N  86.0°E 331 569.3 160.2 729.5
2 Yailu 51.77°N°  87.6°E 480 749.5 57.7 807.2
3 Ust-Coksa 50.30°N  85.6°E 978 385.5 74.7 460.3
'fr{ ﬁi’i 4 Kara-Tyurek 50.00°N  86.4°E 2600 486.0 106.2 592.2
B
5 Kosh-Agach 50.00°N  88.4°E 1760 105.3 16.5 121.7
6 Ulgii 48.90°N  91.9°E 171 114.1 5.9 120.1
7 Hovd 48.00°N  91.4°E 1400 121.6 7.0 128.6
8 Hi 46.67°N 90.38°E 1220 109.8 67.9 177.7
WRZE O W 46.98°N 85.52°E 826.6 106.5 83.7 190.1
I 10 B ) 2% 47.03°N 88.08°E 736.9 107.0 92.9 200.0
11 W EL T 48.05°N 86.40°E 534 112.1 79.8 191.9
F2 PR ILALEBAE MR KEREXER
Tab. 2 Information of tree rings and ice core in the northern and southern Altai Mountains
[VATS 5 WFFEIX. T3 2 fif R (%) JPFIK E (a) BRI
1 Koksu, Mongun, Aktash - 200(1800-2005 AD) Sidorova 25"
Wr‘ff‘ 2 Abakan ffliE 56 127(1875-2012 AD) Shah 20
e 3 Belukha JKits - 750(1250-2000 AD) Henderson %!
1 ZREd% 65.5 184(1825-2009 AD) Chen %5
2 Pk 40.7 252(1760-2012 AD) Chen 52"
B e 3 i 36.6 524(1481-2004 AD) gk [m] SCAER
L 4 mH 40.7 188(1818-2006 AD) ] SR
5 REE%G - 221(1790-2011 AD) Xu &2
6 T 46.5 160(1850-2012 AD) T B A
F3 M/RFLILEINEESBEHELER
Tab. 3 Information of lacustrine cores in the northern and southern Altai Mountains
GE R s o F TOEER K Bl
Igifﬁ FEFIZRBLHM  54.65°N 87.67°E 434 1.5 -12.5 300 Andreev 4£1; Kalugin 45
Iﬂ%ﬁ;ﬁi BRATUNITIR 48.82°N 87.00°E 1576 22 -15 184 Li &

3 R Hr

3.1 s&illBdE

3.1 P/REWAEER & 1b~le Bon T FIZRZR INALES 7 ARG vl B R A7 B K AR A 1
B, XECARERE K AR AT T 95% MY 2 A S, FI/RZR I RS R AR K AR (b i i ot T
95% i EERG TG . I LR PEA SEE AT R B, 3T 50 4R AL BRI T AN G uk M K B s
fhFeMA T, BARSEDL, 7 T30 XU 4 Kara-Tyurek 554 7K L) 0.9 mm/10a A28, H:
i1 3 A4 T30 KU 19 % 05 (Kyzkl-Ozek . Yailu F1 Ust-Coksa) FE/K A4 2 90 7 38 W
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Fig. 2 Warm-season and cold-season precipitation variations of meteorological stations

450 1h. HmzH

in the northern (a~e) and southern (f~i) Altai Mountains.
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X REK G NS R R BUAE B A A ik b (E12), & 2T SRR 0 2 e Ze i /K 3
TN Gk, 30 23 & 8.93 mm/10a F111.28 mm/10a, AL, 4 NS4l 2
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Fig. 5 Comparison of paleodocuments of the past 1000 years in the northern and southern Altai Mountains
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Comparison of precipitation variations at different time scales
in the northern and southern Altai Mountains

ZHANG Dongliang"’, LAN Bo"?, YANG Yunpeng"*
(1. Xinjiang Institute of Ecology and Geography, CAS, Urumgqi 830011, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: As one of the most important regions for paleoclimate study, the Altai Mountains are
influenced by the prevailing westerly airflow throughout a year. In order to get a better
understanding of the precipitation variations at different time scales (i.e., season, year, multi-
decades, centennial and millennial scales) in the northern and southern Altai Mountains, we
investigate the observed data from 11 meteorological stations and published paleoclimate
documents (including tree rings, ice cores and lake cores) in the northern and southern Altai
Mountains. The results show that the precipitation during the observed interval experiences a
decreasing trend in the northern Altai Mountains, whereas an increasing trend in the southern
Altai Mountains. The out- of- phase relationship of precipitation in the northern and southern
Altai Mountains also exists in the two centennial intervals, the last millennium and the
Holocene epoch. We propose that the out-of-phase relationships of precipitation variations at
different time- scales (i.e., season, year, multi- decades, centennial and millennial scales)
indicate that the Altai Mountains are an important climatic boundary. However, the reasons of
out-of-phase relationship at different time-scales remains to be investigated in the future. The
next work is not only helpful to understand the history of regional water vapor change, but also
contributes to the understanding of the succession of the Silk Road culture along the Europe-
Asian steppe.

Keywords: Altai Mountains; precipitation; different time scales; paleoclimate



