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Tab. 1 Description of Képpen climate symbols and definition criteria

AT S SR FEAE
ARy Taw=18 C
A T R AR A Piy=60 mm
Aw BT B A Puy <60 mm & Py, = (100-MAP/25) mm
Am PR Piy <60 mm & Poy < (100-MAP/25) mm
B T MAP<10 P,
Bs LA fk MAP=5 P,
Bw VDB fi MAP<5 P,
h MAT=18 C
k MAT<18 C
Cikmg T10>10 °C & 0 C< Ta< 18 °C
Cs E T < f Pay <40 mm & Puy <Puve/3
Cw &z =k Pty < Poe/ 10
Cf bR R < fi BEE Cw il Cf
a T =22 C
T1a<22 °C & count (7> 10 C)= 4
T0a=-38 °C & count(The> 10 °C)< 4
D&y T0>10 C & Taa<0C
Df H R I fE Puay=Pol 10
Dw 2 T4 A Pty < Poe/ 10
a Tha=22C
b T10<22 °C & count (Tp>10C) = 4
c Ta=-38 °C & count (Ten>10 C) < 4
d Ta<—38 °C
E bty T <10 C
ET &5 T,u=0C
EF vk A5 Tra<0°C

G H=2500m
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Fig. 1 Map showing the dominant circulation systems and the lake sites

selected in this study for different climate zones
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Fig. 2 Monsoon area obtained from monthly precipitation

dataset for the period 1900-2015
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%3 21 ka BP, 8.5 ka BP, 6.0 ka BPf PI 4B EZRYAE LA FME
Tab.3 Boundary conditions used for CCSM 3 model experiments at 21 ka BP, 8.5 ka BP, 6 ka BP and PI

Pre-Industrial 6 ka 8.5 ka 21 ka
B 0.016724 0.018682 0.019199 0.018994
fFA (%) 23.45 24.1 24.22 22.949
W H SEEC) 102.04 0.87 319.5 114.42
CO, (ppm) 280 280 260 185
CHL. (ppb) 760 650 660 350
N,O (ppb) 270 270 260 200
N9l Peltier (2004) 0 ka  Peltier (2004) 0 ka  Peltier (2004) 8.5 ka  Peltier (2004) 21 ka
ikl [EETAY [RJEAC [RJ AT [RBL

4 WETE A U S IR SIL T AR

4.1 HBKERETFEHREMUERSHMRICRITLE

R 48 7K et B P AR BB AEL rh LB A R U VK] LK 21 ka BP. 8.5 ka BP. 6.0
ka BP 1 P1 4 A~ BOSITA AL AR A0 AR 1 DL K 5 YA K A AR AL B IR R (813) o AR IR
PRI s Hr ] S A3 b DX I K A6 5 43 AR EE AL FAROK AR, i s KA B2 T op
FE PG L N i T DX PE b DX, 4 I 7K 7 A48 25 2 b s 2 XU DI A KA A 4
(8.5 ka BP) Hf{IiAEIE(E (&13d. 3e. 3f), HeHil (6.0 ka) KOk, PHEIZKA;
Ao X5 2 X IrBE B 1) 23 AN 1A 42 tH AL POk} s 093k ] sk B AR Ir 1 — 2
P, EFPW T SIX, PIEIEIAIA /KA = T 8.5 ka BP #16.0 ka BP, #1421t 6.0 ka BP )
WA KA TR 48 8.5 ka BP. Z XIS A HIIAE AL TR B, Rt inia ka4
i, At B A K ALk B, X SACLES AR R TCE, (H2 W fbid sk
7N, WA A RN A KA BN B AR, X SRS R AN, B A s e e
THHA ] T 52 KA 2L T BARICHR 20 A 58I 7 B 4ot 1) S 7 i3 /K A7
FLERAG, AERAS BB WA s s I o o5 42 X — 22 ST RE R ARG Bl DL AR AR
RZEG .
4.2 HRERREKHA SRS E KA ZE L R T RE M E =

MR IIC S, AR LKA K A AL A T LUsr 425 (K14): O
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A B TR K LA XTSRRI KA A 0 s K 7 244 5 . EI 4T VA
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P 2 R e 5 104 ey S i S Rl g2 i @Y, AU AR T BRI F ARG e — BRI, T
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Fig. 3 The results and reasons of lake-level changes based on the lake energy
& water balance model and CCSM 3 since the Last Glacial Maximum
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Fig. 4 Types of lake evolution in China since the Last Glacial Maximum
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The response of lake records to the circulation system and
climate zones in China since the Last Glacial Maximum

LIYu, LIU Yuan

(Key Laboratory of Western China's Environmental Systems (Ministry of Education),
College of Earth and Environmental Sciences, Center for Hydrologic Cycle and Water
Resources in Arid Region, Lanzhou University, Lanzhou 730000, China)

Abstract: In order to investigate the spatial-temporal evolution pattern and potential driving
mechanism of lakes on a long time- scale, based on the Koppen climate classification, we
classify Chinese climate as 4 climate zones, 6 climatic types and select 34 lakes which have
reliable dating, and its lake records have certain continuity since the Last Glacial Maximum. At
the same time, NCEP/NCAR 0.5°x0.5° 1900-2015 grid data are used to verify our traditional
monsoon region which is defined based on water vapor transportation field. Meanwhile, this
study uses a series of models, i.e., the NCAR CCSM 3, a lake energy-balance and a lake water-
balance model, to examine the lake-level evolution process and potential driving mechanism in
monsoonal Asia and arid central Asia since the Last Glacial Maximum. Our results indicate that
the evolution of lakes in China is mainly affected by millennial-scale atmospheric circulation,
and lake-level changes in all climate zones have no obvious regularity. In the monsoon region,
there are two kinds of evolvement rules, a relatively high lake-level in the early and mid-
Holocene and a relatively high lake-level in the Last Glacial Maximum and early Holocene.
Meanwhile, in the arid region of East Asia controlled by westerlies, there are also two kinds of
evolvement rules. One is that the lake-level in mid- and late Holocene is relatively high, and
the other is that the lake- level is relatively high in mid- Holocene and the Last Glacial
Maximum. This study provides a large amount of new evidence, which reflects the past climate
change and mechanism of lake evolvement, as well as a new perspective to comprehensively
understand lake-level changes since the Last Glacial Maximum.

Keywords: lake; the Last Glacial Maximum; Holocene; atmospheric circulation; climate zone



