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Fig.1 (a) Location of Beihai Wetland and summer wind system in the study area; (b) Satellite image

of Beihai Wetland and the coring site



1018 A

S

$38%

Sy ST DU B AEART 91, e O RV B S
(S A RE ST AMS “CI, I AR4 5 Af ) B R
K AL, AR AL VY 2 Rafter HUFPERF2
5 I S 5 [ Beta BRI AT 5290 28 S A
22 RESH

FE SR EE AT LA S em AR BRIEAT , FLaFHURE 54
Ao BTAEEEFRANT (B 0.5 g 2 A REAL B T ReA
JIA 10 mL ¥R B 10% )3 48 Ak &0 (HL0,) W DL 25
BRAE S i A HILST , S 58 58 S5 A 10 mL v B 2R
10% [ Ff IR (HCD VA LA L BRAE S R Bk mR SR,
A 10 mL ¥ B2 A 10% 0975 I B R M (NaPO, ) 45 WA E
SR, I HEAT R R Y 15~20 min, Fifi J5 )
Malvern Mastersizer3000 3G BEAGH A7 4
23 IREENH

FE SIS [T 523628 I DL 2 em A4 1] B8 BORE A 758 26
BRI ORE 135 4> S2Ee A TR AN R,
1)K RE SIS 5 A 105 °C L BT ot 1 2= 18
PR I IE SRR S BT i (M) 5 2) KB i 7E 2 3
11550 CHEBE 4 h LALBRAE S R i A LT, A5
AR T (M) 3 3) FH L AR R LOL, :

LOLiy= (M ;= M 45, )X1009%/M 5
P LOL A2 550 CHFBER T A 43 b, Mo T
iR, M g J2 550 CHIHR FR i AY

3 4%

31 FKF7

FIFH AMS “CEEMAEAY 5 NSRRI TURIAEAR
S5 REBEVR AR KB Wi AE %, HL2 B Ay i 2 ok
R, R HEA LT AR e (E 2 .3 1) . [H
B, Ji T A B A B 4 HILORE AR B AR AR 25 21
HA RIFMEME R  RINZTUR Y AR i A
RR2EZE R I WA 32 B B EERUN 5 o RS, A1
Bacon B HI X} 59~ AMS “C 4FEACF) FH Intcal 13 045 4
PEAT H AR A IE 4 (8 LA ST DU A AEAR 2
F1 55 FL 270 em PREEAL A3 4 2 050 cal. a B.P.PY,
3.2 SRR AR Rk BT

JC IRV H TR AR L ORI SE BRI AE 4~16 pum
ARk D SR o5 DU o 19 35% VA b, B e AT
KT 60% (&1 3b) o HK, b (16~32 pm) FIZE +
(<4 pm) 2053435 &5 DRI ) 20% 2247 (18] 3a, ¢) o
A Z T RUBURL (532 om) 20 2043 o5 TR 2 Y
10% 7247 , S 30 B i B B M U8 sl A8 Ak, S T 5k

o

g ]
w150
5 ]
] AATHLR CAELR
200 —
i @ wwmicEr
s 95% H A5 X 1]
250 ML EAR AR
- I T T T T I T T T T I T T T T | T T T : I T I~
0 500 1000 1500 2000

A Ji4E#/cal. a B.P.
12 BT Bacon B8 HE N7 (1 L T I
HCAR I — IR LA
Fig.2 Bacon age-depth model for Beihai Wetland based on
AMS "C results

F1 ALEEHMITRYAMS “"CUELER
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PIEGS W em  AERRE “CAHERYa B.P.  H4E#Y cal. a B.P.
Beta-491888 14 LEL LN 290+30 349~457
Beta-493799 56 GELZL3 I 75030 664~727
Beta-496017 119 HYskik 980+30 796~875
NZA38015 183 &fHLE 1508+15 1349~1411
NZA38016 233 MR 1753420 1607~1715

I 20% (E3d) o JUARY) HERARTE 10 pum % 35 wm
Z a1 shAR Ak, H A5 BUR 4143 (532 wm) 28 fb—E
TE2 050 cal. a B.P.~1 700 cal. a B.P..1 400 cal. a B.P.~
750 cal. a B.P. L) & 350 cal. a B.P. &4 3 M B Y HL
ORI, TR AR e /N 5 AH R, 7E 1 700
cal. a B.P.~1 400 cal. a B.P. #1750 cal. a B.P.~350 cal.
a B.P. WIS ) B o KRB0 £ 4375 1 el Al o ,
iR (E 3e) o

8 wp G E ML TR A HILE 7 i (LOLg,) #E A4
15, FE 15.5%~58.6% Z.[8) 254k, ~F-341{8 30.6% , H 23
A S B B AR A (8] 4a) o £ 2 050 cal. a B.P.~
1 400 cal. a B.P. jr Bt , b’k 57 28.6%~38.0% Z [A] 7%
b, kg R IRE, B ARHE ., MiEE
1 400 cal. a B.P.~750 cal. a B.P. [/ Bt , besk B4 hi—r
Bt i THEr, HAE 1050 cal. a B.P. Bij i B00G(E =3k
58.6%. 1750 cal. a B.P. L3, Be sk & 2 &K =
20.0% LAE, HA& w284k P sh W I8, AP 5l 200 4F
it B P 5 S WA T R o



5 53]

/NS A A AR RRIC SR A3 25 2050 45U 11 Kot XN ZE ST Y

Al

1019

=

TR TN AT NE NN PN NS RN R NN )

500

1000

4E§%/cal. aB.P.

1500

2000

<4 um#A53/% 16-32 um#143/% PR um

4-16 pm#143/% >32 umZi4H/% T F 55650/ %0
0 20 40 60 0 10 20 -8 -75 -7 -6.5
[T PP RS |
a b c d e f
=" % _— _—
0 10 20 30 40 0 10 20 10 15 20 25 30 35

P 3 b 3 0 R R R 2 R e R R R I A 5 R T o 3R O R

Fig.3  Grain size composition of samples from Beihai Wetland and stable oxygen isotope record from Dongge Cave
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(a) Variation of LOI of samples from Beihai Wetland; (b) temperature variations during the past 2000

years based on historical documents and proxies based reconstructions (c) China; (d) Northern Hemisphere;

and (e) whole globe. (f) Population of Yunnan (logarithmic base 10 )
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Climate Variation during the Past 2050 Years Recorded in Sediments
from Beihai Wetland, Yunnan Province, and Its Potential Influence on
Civilization Evolution

GAO XiaoXue',HAN RuiChen', FAN HuTong', WANG YongBo',ZHAO Yan’,SHEN Ji’,
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Abstract: The variation of climate over the past 2 000 years is the key to understanding the mechanism of past global
changes, and for investigating the correlation between human activity and natural environmental evolution, especially
in southwestern China which is directly influenced by the summer monsoon. A 2 050-year continuous sediment core
was recovered from the from Beihai Wetland, northwestern Yunnan province. Based on the age-depth model deter-
mined by radiocarbon dating, grain size and loss on ignition (LOI) data was used to reconstruct regional climate
variation. This showed distinct variations since 2 050 cal. a B. P. The period between 2 050 cal. a B.P. and
1 400 cal. a B.P. was generally dry and cold, especially in the last 300 years of this stage. It then became warm and
wet from 1 400 cal. a B.P. to 750 cal. a B.P., temporally consistent with the Medieval Warm Period (MWP). It was
cold and dry during the Little Ice Age (LIA) from 750 cal. a B.P. to 300 cal. a B.P., the last 300 years of which was
characterized by increasing temperature and moisture. A comparison with historical records from Yunnan showed that
the settlements of the Nanzhao and Dali Kingdoms existed mainly in the warm and wet conditions of the MWP. In
addition, the variation in population of Yunnan also showed a close correlation with changes in the climate. Both
aspects have confirmed the general influence of natural climate change on the evolution of civilization.

Key words: 2 000 years; loss on ignition; grain size; climate change; human activity



