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Abstract: Time sequence of the SZK1507 core derived from AMS'C dating, and the content of the total nitrogen (TN) , total or-
ganic carbon (TOC) and the C/N values as well as the mean grain size, magnetisability are utilized to reconstruct the environmen-
tal changes in the Hangbu River Valley of the Lake Chaohu Basin, East China during the Holocene. The comprehensive analyses of
multiple alternative proxies indicated that the evolutionary process of Lake Chaohu Basin in the Holocene could be divided into four
periods. The climate was moist in Period [ ( from 10050 cal. a B.P. to 9700 cal. a B.P.) and Period Il (from 9250 cal. a B.P.
to 5300 cal. a B.P.) , and lake level of Lake Chaohu was high inferred from the low values of TN, TOC, C/N, mean grain size and
magnetisability. Period I (from 9700 cal. a B.P. to 9250 cal. a B.P.) and Period IV (from 5300 cal. a B.P. to the present) were
dry, and the Lake Chaohu had low lake level, suggested by the high values of mean grain size and magnetisability, TN, TOC, C/
N. Some global-scale abrupt climatic change events (e.g., 9.3 ka B.P., 8.2 ka B.P., and 4.2 ka B.P. events) were also recorded
in this sediment core. Comparing the lacustrine records of SZK1507 core to other observations of climate variability, such as the
northern hemisphere summer solar insolation, the sunspot numbers etc during the Holocene,, we discovered that the abrupt climatic
change events occurring in the Lake Chaohu Basin were affected by the variation of summer solar insolation in the northern hemi-
sphere, the solar activities, the volcanic activities, and the complex feedback mechanism among them principally.
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Fig.1 The topography, drainage of the studied site and the location of the core SZK1507 in Lake Chaohu Basin
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Tab.1 The AMS"C dates and calibrated results of the SZK1507 core in Hangbu River Valley,
Lake Chaohu Basin
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Fig.2 Age-depth model of the core SZK1507
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0.13% ), C/N T [FI 0T 13 B0 1) U 0 i L ( 24009 27.54) , WKL e, SRR 535 381 2 B 8 40, (U RRD)
SR JREAS L, il A K, Wt 8 K OB, A T, X9 B L AT I 09 9.3 ka B.P. PR, SRar
A1k ST RV HAD — S AL T AR , LA B 2 45 Tk AL A A SRR L 8 5 ORI SR
925 L 261 9300 cal. a B.P. BT ATH R i 1 5, HE AR A 95 80 AB (Rl ic ) 13— ik B P9 11 55 2 ML o
P R AR B TR (BRI 2 AT LAt BB T RIBBE T (29 10050— 9250 cal. a B.P.) [fiL
DUBLHRAE 1 T HAR B B, U HCE BB 1, DA H R g HoAx 45 B B i 80T, 33K SR UL PR A i 1490,
SEWRIR T R T RBRPEROHR T, SR T S B SR, 2R T B R L, A I T B AT
O KRG AR B S LR T SRR N 3 55— LR AR T T BT YT A3 K U 5 35— B B A 0 6 L — Ve
SR U 3R A P st A G A D] RSt 2 0 380 b i, ST SRR DA B A T4 AR 1 15 I 0 R it 2
i, T RS LA T B B AL At DUR R AR SR

(3) BrBe Il (532~ 164 em, £ 9250— 5600 cal. a B.P.) : A B UURP AL A2 — , LITF IR G824 32, (X
448 ~420 cm YRJELAL HHBUREESY 519 12 em AL 16 em {975 JK (U BO FIBE . %W BT HORAS REAL A TN
5 TOC & .C/N SRR, SE4E 458 23.3 um . 18.4 SI.0.057% .0.34% Fl 6.04, FyiF i 4 4B BeHH #4{H
R/ —Be. AR BOSWITERAS BRI R S TN TOC & B 7 ETH W sh i 42/, JLH TOC & il
C/N,ZEAFE A SN 0.2% ~0.51% 4.3~9.1. BB B S5 — B BeAfl b, TOC 35 51 C/N R, Sk A1
e , FWIPREE SR, RS PR, WK L S AR 2, DURRER BT AR . 38 A B 29 it LUK
TR FF——8.2 ka B.PHF, ZEULIN BEPIAT IR I, TR R bR U8 B A2 YD, (EL 45 5 A B (128
AR/ R AR B 5 A X 7 i o a8 e 0BT SR A v 1 S ) 37 3632 ! Jura
U1 Lautrey IR b AR 0 3 LB RN T RIC 3 ) X e A 7] £ 38 515 B, T i £
PJE: 8.2 ka B.P. S BERIA PR £ IX (IR L 7 SZK1507 S ALUTRU REAL 38 ORLRE % T 43, %
TR AR AL SV B3

(4)BrBelV (162 em DAL, 24 5600 cal. a B.P.LK) AR BEUURRY A AR O IS, A T i _EHUCH
42 em JEIFKEIRTEE (18 om JEHKE AP 44 em JE IR EIRTEHTZ 24 cm JELH K G5 T
D)2 26 cm JERTF IR EAWIENZ K 16 em R EEIRTENE , BEIE 5 ka DURURATE BRI 1%
WY BOF PR RIS TN TOC Fr AT — W BoAT S35 1, FLAS(E388, P IR Uk 23.3 jum 23,1
SL.0.063% .0.57% ; C/N WM 55 , 25 AL BE /. FITTAE 110~ 120 em Be AL {E TN TOC # i Fl C/N
B B BRI, 10RXT 4.2 ka BP PRI RE, SE T, WK AL F R, thBLED 2, LR - R e i



A BE. LR TRARNALAY S ERB TSN EARIRERT 1875

BB TR S R B T 586 ~ 562 em BERD)Z 5K AR R, e BESTAU R A2 M 4R 6 18] 3 R R R . 4.2
ka B.P. PRI BEPA, SRR 5 A UAREREE T A 45 748 Ay 5 0 M S5 3T 3 = 0 AR AR, L) T o e 7
DRI AT SR AR T 2 , i T AP Dot 20> , DR b 35 P 3 2 B {1 5 3¢ {75 @ fL 224 . TN . TOC 1 C/N
FRHE T . 4.2 ka B.P.HEF IR A 5000 45 LUK IR 09— R MR 2B S, 2018 4E 7 [ 31 H HPRHLEZE R
SRR 2y R 3 A, 4.2 ka B.P. S LEIAE R 5 3 A IHY — gL 19 ( Meghalayan , 4200 cal.
a B.P.) (UG A 55 8.2 ka B.P FFARAEARIA 2 , HEA BN P 46 Mo IX $7458 100~ 200 4E 195 XA
RSO B 24 A 3 R, ST 2 SR AR 2 T R A el SC I 4 A a5 A 2 B
5000 cal. a B.P.LIKAR KSR ShE A, A BRI A BE  (H AR B TF A8 519 4 AR ORI 284k, 2 A
KIS THE WAL 5

3.3 Kt bk R SRR T EHE AT

3 A FEAE 10000 cal. a B.P. LU GISP2 ki 80 #AH £154 8" 0" SLMIUTRUF I & BHE ks 1
SRR R TRE S SZK1507 RhALT-Hkide Ak R A S A AC A AR B 30°N I 2 K B 4 i
At g B BT A LR BRI T RE S LR 3 R R B UIAG (K 4).

(1) b2 BRI 2 A PP S8 . A Sy 2R 0 0 T 0 eI U, A B 0 3 2 P /NS AL 22 5
AR B B IR ER B R AR B A U T SN R XL B 3 5 I 2 kO R B A
RIEME R, EEZHERYE 2500280 T pe s, R BLH 19000 4F 5 21000 4F 1) A A8 k. &l 4c %1,
10000 cal. a B.P. L3k, b2 BRI 7 A BH 48 565 ek MR 258 W R A 3, 3 850 28 XLy B2 8 T DR 359 5 9F L
66 TR i 22 I 0 2 A B B 2 S T/, 3 1T i ) 59 S [ 2 38 22 W ) DR A0 68 1) BROAE , M T S 3
RSN E D

(2) KBAIESh. BT ABFTE W, A B3 Sl 55 45 1 25 5 | 8 AR 4 A8 4k, 03 - 302 1 SL 48 T 5 0
JE | ) F AR BN R, S 1 B0 Hadley FR3% I Walker ¥R, 5801 91 5 2 KU A A6 o RS Shik g5 &
5 A T DX IR AR AR L 2 /A8 59, A T 655 PR i/, T AN B 7 IR R ke A B Bt 4 il
T HE A S AR O A A A, (51 A0 K BE I 078 1 1T B0l 3 R PR TR R FR TR RO , SR T S g vk
2 ) B AR A S M B 2 XU 55 7. R S TR K B 3K S B B B b s — AL A
B, 20 R KBS ShaR 59 i BB AR . B4R S a0k 1910 — 1965 4538 7% 7 B 2 XU 49 A B 2
TAEN R 2R 0 2 XA Bt A 7 AR S LA, & B 2 2 (LA 7 B R AR S k. BER T BT X 1948 —
2005 4F K FH 107 em SHHUFTRL, LB AT 00 380 15 3 ARG BRI AR DT /NI T B TR AT, 2 BRK
BH 3% B AT: , 2% BB X b A AR 7 AT B X (10° ~20°N) HYB— AN BRI , 2 W AR I B2 2 A 3
B8 5 T A P A (4F , 2% B P XU I 25 S0 A b DX 1 B T — AN I SRR I, 26 W1 7R 30 B 2 XU 3 Dk
5. BFFE DX A TG P 2 RV X, A PR 7 Al T 38 5% ) 2R 35 B 2 X3 7 388 59 F 3. [0 4d kg 3iE 10000
cal. a B.PRFASE TR M H vl LB 5 A0 76 Hh A B B TR 2 4, DO PRI B4R S8 4F , 4R W B 2 L34 )
WK , [ 4a 4b 232 GISP2 pKGts 800 03 ™ R BFA A7 56 850" it 3% Tk I By 55 2 XL 48, S5
SEIT A B (9 50 1 TR U A SR AR /0N DR MR 2 2R v SRS, K I /0, 7 SZK1507 i AL TR
Py B C/N B SEPRAR B Ak 3008 AR, AP 2 VURR, ek 351 3 By B S 44~ 66 em (Y
2038— 2782 cal. a B.P.) .108~ 124 cm(4164— 4852 cal. a B.P.) L)} 562 ~586 c¢m(9300— 9524 cal. a B.P.)
B, KB 2.8 4.2 F119.3 ka BP0 5 T AC FH 2B T 35 08 A A R IR B, 2R 0 3 2 XU 7 i, IF 91X
Wk B2 TR C/N (B S HPRA% FIRE AL 2R (B 0 H X R A (ELJE: , K PH I 3h 5 M 38 15 9 06 BT AU
7T BELF) T 1 SR O 2R, L W) 8 7 A e R A LR, e 75 it — B4

(3) KA B KL B0 0577 A 00 M B 308 A B R ik 99 2 LB A0 Ll AR B8 1
T2 ) L IR RV S 50 2 102 F 2 P S R 2 S A 8 S5, 75 A S5 4 A P68 S 20>, 3 i 5
B 5L WA, ) P S22 A3 3 A 5P 0 5 0 T 30 0 S, 0 0 2 B BEE T, 7% A PR 7 5 o L P
LR ik 2 AR T I 2 o 6 U 2 B B T8, R 22 1 0 00 R 3 S L B (3L B 38 P B i
RSN, KL B 2 U KA IR, ST SRR K . — D5 T, K L 355 30 5 04 R T 3 2 30 B b 5 T g
TE, R B TR i ™ e — s P b 2055 2 0 R 2 XA B 5 3 — T, K L & 7 A A e |



1876 J. Lake Sci. (#:a#%),2020,32(6)

JeprkE 7 Pl Y 30y atis b
8'30/%0,VPDB I BHR S /(W/m?) WL o SRR /% SRR /um
-37-36-35-34-33 440480 520 560 0 2040 60 80100 0 10 20 30 40
0— I R | 0
14 L1
21 2.8 ka B.P.I{F 2
g ]
34 = L3
o 41 ¢ 42 ka BPEA} T4
9 I =
- g
§ 5 — < r 5 ;
> @
qu 6 4 L6 o]
h
7 5 -7
b e
8- L8
a
9 L9
10 - ¢ o e 10
-10-9 -8 -7 -6 0 2040 60 80100 0 10 20 30 0 40 80 120
8'30/%0,VPDB KA RTFHUA C/N Tl Ak 2%/S1

P 4 il SZK1507 FLUTRLC 7 5 HAB R 4P B R B IC XS HE( () GISP2 7K 50 jdsf ™5
(b) #AHFAA S 850 (o) b PEREF RS (¢ \cp e M RIFER
90°N 60°N ,30°N B Z K fHAR k) 5 (d) KIHETEL 5 (e) KILMEL N KB HREE & it
SR (1) SZKIS07 BiAL C/N; () SZK1S07 BEALRIAIR s (h) SZKIS07 RFLai L)
Fig.4 Contrast of sedimentary records of the SZK1507 core and other high—resolution climatic records
((a) GISP2 8"0"%;(b) Stalagmite 50 record from Dongge cave'™ ; (¢) Northern hemisphere summer
solar insolation' ™" ( ¢, ,¢, ,c5 indicate 90°N, 60°N, 30°N summer solar insolation separately) ;

(d) Sunspot numbers'®?; (e) Sulfate content in the atmosphere came from volcanic eruption'®** ;

(f) C/N of the core SZK1507;(g) Mean grain size of the core SZK1507; (h) Magnetisability of the core SZK1507)

KRR BRIRIE 22 2 FEAVIFR A (ITCZ) B A% , 0 11 X A5 1 32 2 KU 7K 7= A 5 i ). Kobashi 2545 4]
R —URHUBE Y LR % RE 7 I PERR S R 24 16 AF A AIRIRL ; T 26 5 JU i b I, JC L 2% 51 A 1K IR
2 EUFUKY IR, ISR RF L B E AR 2RI LIOCRA S A SOl R R A, 43 R A R
(10250—9750 cal. a B.P.) ,7000 cal. a B.P.fij/5 . 4@t A1 (5000 cal. a B.P.Hij)5) .4250— 3750 cal. a B.P.
LA K 3250— 1750 cal. a B.P.BBE;3X 5 A 4Rk 4R A RS B J LR KRS S A8 v e, an 9.4.7.5,
5.5.4.2 LIK 2.8 ka B.P it 18] de S Al X KB R R S e A TTRR R SR M T
W R AT B 5 X LA T 1 3 P 105 R IR PR S 3 e e, 0 X 1 T 9.3 ka BLP. ST 4.2 ka B.P.gif,
QRIS LG B0 15 i o S 0 0 TR o i P TR 6, R W B R XA i ™ 5 [l it ITCZ
FFS 25 S EORIT 51X 25 IR K Bt i /0 ™ SZK 1507 A FL T 68 187 OB 9 B S 50 2 , TR - Mo 1
BG4 BEALARME TN TOC i C/N {E-A 4 B4 2578 Ak, I HL fh e B A58 5 FEAR AR WA 1 B Ay
IF] Be thy AT RE XS 7.5 ka B.P. A 2.8 ka B.PAFSfE ™ BFLRRE IR T RP SO D 2. AT LA 1L 3h g 48
I B S ARV T A RAFHIXTNSC .



B B EHAETIARYADLARY £ IAFB T A A RIREIRE 1877

1) Gttt IR SRR DA 0 A5 AR fh i 7 2R3 - 10050— 9700 cal. a B.P., S &R ;9700 —
9250 cal. a B.P., 5 f&75+;9250— 5300 cal. a B.P. , S & B, HIREE I 3h% /7 ;5300 cal. a B.P.LLK, X
B EhEREN, TARACE (HER LA T T.

2) S SZK1507 LTI M RELZAE - B Ri4E TN TOC [ C/N 5 A= 4 BRI R H IR b ok W
FEHCRT 9.3.8.2 fl4.2 ka B.PAFAMRIEAEFAF, HAJELL 9.3 F1 4.2 ka B.P.FifF-fi g W i, M348 H A
i 8.2 ka B.P.Z{ i s by U AH XA 553

3) 5% M SR AR AT A 3 A T A SR S S AR =R (4 7T RE ML) 222 b B 2 K PR S 1t 28 4k R FH
TN AL LS Sl Hor, b2 5RO 2 K B4 S 2 A X SR AR A I S M A5y 1432 5 TR BEL T 3 A Ul 3l
XA A B M WO 2 P Y, 2 3 e A U2 B R AR i s s ) e 2 L R i — R A i 2, A
[CEIETESE R iz e

5 &k

[ 1] Xing W, BaoKS, Han DX et al. Holocene wetland developing history and its response to climate change in northest China.
J Lake Sci, 2019, 31(5) : 1391-1402. DOI: 10.18307/2019.0516. [ Jibfh, SI4R111, #h4H4. At LR AR AL HIX
TR R A SO S s A . AR, 2019, 31(5) : 1391-1402. ]

[ 2] LengSY et al eds. The geographical sciences during 1986—2015: From the classics to the frontiers. Beijing: The Commer-
cial Press, 2016. [V B 5F. HIBIRE = H4F . NAMEIATHE. Jbat: FSEAH, 2016.]

[ 3] Chen FH, Chen JH, Huang W et al. Westerlies Asia and monsoonal Asia: Spatiotemporal differences in climate change
and possible mechanisms on decadal to sub-orbital timescales. Earth-Science Reviews, 2019, 192. 337-354. DOI. 10.
1016/]j.earscirev.2019.03.005.

[ 4] Capron E, Roche DM, Vallelonga P et al. Glacial terminations and interglacials. PAGES Maganize, 2015, 23(1) : 1-40.

[ 5] Finkenbinder MS, Abbott MB, Finney BP et al. A multi-proxy reconstruction of environmental change spanning the last
37,000 years from Burial Lake, Arctic Alaska. Quaternary Science Reviews, 2015, 126 227-241. DOI. 10.1016/].quas-
cirev.2015.08.031.

[ 6] Timmermann A, Friedrich T. Late Pleistocene climate drivers of early human migration. Nature, 2016, 538 92-95. DOI .
10.1038/nature19365.

[ 7] Cotton JM, Cerling TE, Hoppe KA et al. Climate, CO,, and the history of North American grasses since the Last Glacial
Maximum. Science Advances, 2016, 2(3) : e1501346. DOI. 10.1126/sciadv.1501346.

[ 81 Roberts N ed. The Holocene: An environmental history ( Third Edition). Chichester; Wiley Blackwell, 2014.

[ 9] LoweJ, Walker M eds. Reconstructing quaternary environments (3rd Edition). London; Routledge, 2006.

[10] Zhou X, Sun LG, Chu YX et al. Catastrophic drought in East Asian monsoon region during Heinrich event 1. Quaternary
Science Reviews, 2016, 141 1-8. DOI. 10.1016/j.quascirev.2016.03.029.

[11] Holmes JA, Tindall J, Roberts N et al. Lake isotope records of the 8200-year cooling event in western Ireland : Comparison
with model simulations. Quaternary Science Reviews, 2016, 131: 341-349. DOI: 10.1016/j.quascirev.2015.06.027.

[12] LiuJL, Liu Q, Wu J et al. N-alkanes distributions and compound-specific carbon isotope records and their paleoenviro-
mental significance of sediments from Lake Sifangshan in the Great Khingan Mountain, Northeastern China. J Lake Sci,
2017, 29(2) : 498-511. DOI: 10.18307/2017.0226. [ X5 mn, XI5k, fLG55F. K4 PO Jr L K 43t LUK DTAR
YIIERGBERE A BAARBR IR L R R AR Bt B S IR, 2017, 29(2) « 498-511. ]

[13] Zhu C, Li L, Liu WQ et al eds. An introduction to environmental archaeology. Beijing: Science Press, 2013. [ i, 2=
=, X7 S. BEE S, JEat: Btk 2013.]

[14] Zhang LS, Fang XQ, Ren GY eds. Global change( second edition) . Beijing: Higher Education Press, 2017. [ 5k %4 J5
R, AL E. SRR (5 M) . JEaT: RSO AR, 2017.]

[15] Chen JH, Rao ZG, Liu JB et al. On the timing of the East Asian summer monsoon maximum during the Holocene-Does the

speleothem oxygen isotope record reflect monsoon rainfall variability? Science in China: Earth Science, 2016, 59 . 2328-

2338. [ WREERL, BRI, XUAESEAE. Aol th AR 0 5 2 XU i B0 o IRAE A it vt b [ 7 0 SRR L R B




1878

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

J. Lake Sci.(#a#F3) ,2020,32(6)

WA S P EBR . HiEREAE, 2016, 46(11) @ 1494-1504. ]

Song YQ, Luo Y, Li SC et al. Holocene environmental change and climatic periodicities recorded from the lacustrian sedi-
ments in the Sanqing Chi section, Taibai Mountain. J Lake Sci, 2016, 28(4) : 899-908. DOI; 10.18307/2016.0424. [ %
AEB, B, ZERURAE. KA L =0 b W DU S At AR A KR e Wia Rk, 2016, 28(4) .
899-908. ]

Liu JB, Riihland KM, Chen JH et al. Aerosol-weakened summer monsoons decrease lake fertilization on the Chinese Loess
Plateau. Nature Climate Change, 2017, 7. 190-194. DOI; 10.1038/NCLIMATE3220.

Zhang JW, Ma XY, Qiang MR et al. Developing inorganic carbon-based radiocarbon chronologies for Holocene lake sedi-
ments in arid NW China. Quaternary Science Reviews, 2016, 144 66-82. DOI; 10.1016/j.quascirev.2016.05.034.
Liang LE. Environment and climate evolution recorded in sediments of Hulun Lake since middle-late Holocene[ Disserta-
tion]. Huhhot; Inner Mongolia Agricultural University, 2017. [ Z2mitdk. = Mg 45t LORIEAS A DTANIC SR RS 5 R
I EALR 3] FPRIEAR : NS ALRAE, 2017, ]

Zhang ZK, Sheng J, Yang XD et al. Climate change and indian monsoon variation recorded by the lacustrine sediments
from Erhai Lake, Yunnan Province during the past 8 ka. Journal of Subtropical Resources and Environment, 2008, 3(3) :
1-6. [HRIRTE, o, FIARSE. L 8 ka e B IIA TIALUC 3 9 UM 1 5 B 2 BN BE 2 XU 55 R AL 1 5C .
WA IR S BRI 240, 2008, 3(3) @ 1-6. ]

Wang SW ed. The Holocene climate change. Beijing: China Meteorological Press, 2011. [ £, 25t w484k, b
A AR ML, 2011

Yu G, LiuJ, Xue B eds. Dynamical palaeoclimate. Beijing: Higher Education Press, 2007. [ F#, Xfd, @, &S 40%
. dbat: BEEF ML, 2007.]

Wu XD, Liu GX, Shen J. Grain size variation and its environmental significance from Huguangyan Maar Lake, Zhanjiang
since the Holocene. J Lake Sci, 2016, 28(5) : 1115-1122. DOI: 10.18307/2016.0522. [ ZJA, XIEM, k. #IT
WL B AR R RE AR AR AR Rt S L. AR, 2016, 28(5) ¢ 1115-1122.]

An CB, Tao SC, Zhao JJ et al. Late Quaternary (30.7— 9.0 cal ka BP) vegetation history in Central Asia inferred from
pollen records of Lake Balikun, northwest China. Journal of Paleolimnology, 2013, 49(2) . 145-154. DOI. 10.1007/
$10933-012-9649-7.

Wu YL, Wang YB, Liu XQ et al. Holocene climate evolution in the monsoonal margin region revealed by the pollen record
from Jilantai Playa. J Lake Sci, 2018, 30(4) ; 1161-1176. DOI; 10.18307/2018.0427. [ S2FE¥, F ki, X244,
H RV R0 R ZE KGR 4 X A i i A B1aALE, 2018, 30(4) : 1161-1176. ]

Rao ZG, Qiang MR, Jia GD et al. A 15 ka lake water 3D record from Genggahai Lake, northeastern Tibetan Plateau, and
its paleoclimatic significance. Organic Geochemistry, 2016, 97 5-16. DOI. 10.1016/].orggeochem.2016.03.007.

Jin ZD, An ZS, Yu JM et al. Lake Qinghai sediment geochemistry linked to hydroclimate variability since the last glacial.
Quaternary Science Reviews, 2015, 122 63-73. DOI; 10.1016/].quascirev.2015.05.015.

Qiang MR, Song L., Chen FH et al. A 16-ka lake-level record inferred from macrofossils in a sediment core from Genggahai
Lake, northeastern Qinghai-Tibetan Plateau ( China). Journal of Paleolimnology, 2013, 49. 575-590. DOI. 10.1007/
$10933-012-9660-z.

The China Society on Tibet Plateau ed. Report on advances in Tibetan Plateau research. Beijing: Science and Technology
of China Press, 2014. [ v} [E35 0 A5 2. TSP ST AR A RS dbat. hEFRFEHOR B, 2014. ]
Wang YJ, Cheng H, Edwards RL et al. A high-resolution absolute-dated late Pleistocene monsoon record from Hulu Cave
China. Science, 2001, 294 . 2345-2348. DOI; 10.1126/science.1064618.

Zhou W], Xie SC, Meyers PA et al. Reconstruction of late glacial and Holocene climate evolution in southern China from
geolipids and pollen in the Dingnan peat sequence. Organic Geochemistry, 2005, 36(9) . 1272-1284. DOI. 10.1016/].
orggeochem.2005.04.005.

Zhang WC, Yan H, Cheng P et al. Peatland development and climate changes in the Dajiuhu basin, central China, over
the last 14,100 years. Quaternary International, 2016, 425, 273-281. DOI. 10.1016/j.quaint.2016.06.039.

Han ZY, Li XS, Yi SW et al. Extreme monsoon aridity episodes recorded in South China during Heinrich Events. Palaeo-
geography Palaeoclimatology Palaeoecology, 2015, 440, 467-474. DOI. 10.1016/].palaeo.2015.09.037.

Xie P ed. The history of Lake Chaohu—eutrophication and geological evolution of cyanobacteria. Beijing: Science Press,



bl

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]
[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

BE . AR TARPANLAY S AR BTHLHEARTEIRE 1879

2009. [ - BHESL W0 D5 —E W E SR S BT AL. JEaT: Bl RRAL, 2000. ]

Xia LY, Wang XY, Zhang GS. Research on soil erosion and prevention and controling measures for fengle river valley in
west of Anhui. Research of Soil and Water Conservation, 2006, 13(3) ; 162-164. [ Ehkzs, E.0U, K7 Ik BEvi 4%
TR itk Be BT ia R o, K L ARFHFSE, 2006, 13(3) @ 162-164. ]

Tu QY, Gu DX eds. Study on eutrophication of Chaohu. Beijing: Science and Technology of China Press, 1990. [ J& &
B, BT R B IS, et hERREEER RS A, 1990.]

Wu YD. Formation and evolution of Chaohu. Shanghai Geology, 2010, 31 152-156. [ R¥K%. HiHFIE N 5548, |
WL, 2010, 31. 152-156. ]

Wu L, Wang XY, Zhou KS et al. The transmutation of ancient settlements and environmental changes from the Neolithic
Age to the Han Dynasty in the Lake Chaohu Basin. Acta Geographica Sinica, 2009, 64( 1) : 59-68. [ & 7, £ IR, HE
ALAE. SEBIREURT A s DU RS T SIMRARIT. hIEEH, 2009, 64(1) :59-68. ]

Sun WW, Shen J, Zhang EL et al. Characteristics of organic stable carbon isotope and C/N ratio of sediments in Lake On-

uma, Japan and their environmental implications for the last 400 Years. Quaternary Sciences, 2014, 34(6) . 1306-1313.
[AMBA, TEil, sRBESE. HAKIR BRI R A LU (B A HUBKR IR 3R AE KT 400 47 1l SR IRE RS . 55
PUZEHF5T, 2014, 34(6) . 1306-1313.]

Hu F, Yang YZ, Zhang JZ et al. Sedimentary environmental evolution during last deglaciation and early holocene in Chao-
hu region. Marine Geology & Quaternary Geology, 2015, 35(1) . 153-162. [ #] K, ¥ EF, skE P, EH X KK
PKIE I —— R 2B IR S L. 1 PR 558 N4 i i, 2015, 35(1) : 153-162.]

Xie YY, Li CA, Wang QL et al. Grain-size characteristics and their environmental significance of Jiangling Lake sediments
in Jianghan Plain. Journal of Jilin University ; Earth Science Edition, 2007, 37(3) ; 570-577. [ hit =, K%, FHKE
S TLDCP ISR WA DU RL BERAIE By SRR RS S MROCA 24l HIBRFLEAR, 2007, 37(3) ¢ 570-577.]
Shen J, Xue B, Wu JL et al eds. Lake sedimentation and environmental evolution. Beijing: Science Press, 2010. [ {f.7,
BRI, RAURAE. WIAVIRUS BB AL, Jba. B iAL, 2010. ]

Xie HX, Zhang WG, Gu CJ et al. Magnetic properties of sediments from Lake Chaohu and its response to sedimentary dy-
namics. J Lake Sci, 2006, 18(1) : 43-48. DOI: 10.18307/2006.0106. [ 215, K THE , WRLA . ST YT
FHIE R X ICR B 7 (e . WIAREF:, 2006, 18(1) : 43-48.]

Thompson R, Oldfield F eds. Environmental magnetism. London: Allen & Unwin Ltd, 1986.

Wu L. Environmental archaeology of the mid-holocene palaeofloods in the Jianghan Plain, central China[ Dissertation ].
Nanjing: Nanjing University, 2013. [ 57, YLOCFRAHH d stk SRR 55 R [ #6030 ] Mat: Mk
2, 2013.]

Wang J, Liu ZC, Jiang WY et al. A relationship between susceptibility and grain-size and minerals, and their paleo-envi-
ronmental implications. Acta Geographica Sinica, 1996, 51(2) ; 155-163. [ F 4, X4k, 223095, Wb R S5h)E |
WO R M PRI RS . s BEAA4R, 1996, 51(2) : 155-163. ]

Qin BQ, Xu H, Dong BL eds. The principle and practice of eutrophic lake restoration and management. Beijing: Higher
Education Press, 2011. [ Z2{A5R, ¥, 30N, & & FRALWNATH BT EIE 5208, Jbat. SEEF dimst, 2011, ]
Wu L, Zhang MC, Ji C et al. Charcoal recorded fire environment change during the holocene from the sediment of the Lake
Chaohu, East China. Scientia Geographica Sinica, 2016, 36(12) ; 1920-1928. [ 537, sk&3% | 1B, iS00
TR 0 1 R AR AL MBI 2, 2016, 36(12) : 1920-1928.]

Meyers PA. Organic geochemical proxies of paleoceanographic, paleolimnologic, and paleoclimatic processes. Organic Geo-
chemistry , 1997, 27(5/6) : 213-250. DOI. 10.1016/S0146-6380(97)00049-1.

Shen J, Liu XQ, Matsumoto R et al. A high-resolution climatic change since the Late Glacial Age inferred from multi-proxy
of sediments in Qinghai Lake. Science in China: Series D: Earth Sciences, 2005, 48(6) : 742-751. [ WL75, XI>4&, Mat-
sumoto R 2. M vk LUK T WD) 2465 i 0 BER il Ui Ak hERNE: . D 4 HERkELE, 2004, 34(6)
582-589.]

Wu L. The transmutation of ancient settlements and environmental changes from the Neolithic Age to the Han Dynasty in
the Lake Chaohu Basin[ Dissertation ]. Wuhu: Anhui Normal University, 2010. [ 2257, S0 A %8 2000 H B iK
AR SIS [ A0 30 ). FEW): HHUTTE K, 2010.]

Stuiver M, Braziunas TF, Grootes PM et al. Is there evidence for solar forcing of climate in the GISP2 oxygen isotope re-



1880

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

J. Lake Sci.(#a#F3) ,2020,32(6)

cord? Quaternary Research, 1997, 48(3) : 259-266. DOI. 10.1006/qres.1997.1931.

Jiang XY, Yang B, Wang XY ez al. The centennial to decadal scale variation of summer monsoon precipitation in Northern
Guizhou Province during the Last Deglacial. Scientia Geographica Sinica, 2015, 35(6) : 773-781. [ 21T, 3, Ti%
H. R S R K O A B T4~ BRI AS . IR, 2015, 35(6) ; 773-781.]
Wu D, Chen X, Lv F et al. Decoupled early Holocene summer temperature and monsoon precipitation in southwest China.
Quaternary Science Reviews, 2018, 193. 54-67. DOI. 10.1016/j.quascirev.2018.05.038.

Wu L, Wang XY, Zhang GS et al. Vegetation evolution and climate changes since the Holocene recorded by pollen-char-
coal assemblages from lacustrine sediments of Lake Chaohu in Anhui Province. Journal of Palaeogeography, 2008, 10
(2): 183-192. [ Rz, LU, K7 EAE. LRSI TURR Y A0 -5 8 415 10 58 19 A58 T LI AR B -5 =R i
A% PR, 2008, 10(2) : 183-192.]

Wu L, Wang XY, Zhou KS et al. Transmutation of ancient settlements and environmental changes between 6000-2000 aBP
in the Lake Chaohu Basin, East China. Journal of Geographical Sciences, 2010, 20(5) : 687-700. DOI. 10.1007/s11442-
010-0804-7.

Zhang WC, Yan H, Dodson J et al. The 9.2 ka event in Asian summer monsoon area: the strongest millennial scale col-
lapse of the monsoon during the Holocene. Climate Dynamics, 2017, 50 2767-2782. DOI; 10.1007/s00382-017-3770-2.
Zhang WC, Yan H, Cheng P et al. Peatland development and climate changes in the Dajiuhu basin, central China, over
the last 14,100 years. Quaternary International, 2016, 425 273-281. DOI; 10.1016/j.quaint.2016.06.039.

Wang Y, Cheng H, Edwards RL et al. The Holocence Asian monsoon: Link to solar changes and North Atlantic climate.
Science, 2005, 308(5723) ; 854-857. DOI. 10.1126/science.1106296.

Wang XY, Wu L eds. Geological investigation and regional geological tourism in the north mountain of Lake Chaohu( Sec-
ond Edition). Hefei: University of Science and Technology of China Press, 2018. [ .00 F, %47, HidbiL %S
DI BRI 2R (55 — M) . A IE : T ERFAROR R ik, 2018, ]

Von Grafenstein U, Erlenkeuser H, Muller J et al. The cold event 8200 years ago documented in oxygen isotope records of
precipitation in Europe and Greenland. Climate Dynamics, 1998, 14(2) . 73-81. DOI. 10.1007/5003820050210.
Christophe C, Michel M, Hervé B et al. Changes in ecosystems, climate and societies in the Jura Mountains between 40
and 8 ka cal BP. Quaternary International, 2015, 378, 40-72. DOI; 10.1016/j.quaint.2014.05.032.

An Z, Colman SM, Zhou W et al. Interplay between the Westerlies and Asian monsoon recorded in Lake Qinghai sediments
since 32 ka. Scientific Reports, 2012, 2. 1-7. DOIL: 10.1038/srep00619.

Berkelhammer M, Sinha A, Stott L et al. An abrupt shift in the Indian monsoon 4000 years ago. Geophysical Monograph
Series, 2012, 198(7). DOI: 10.1029/2012GM001207.

Walker MJC, Gibbard PL, Berkelhammer M et al. Formal subdivision of the Holocene Series/Epoch. Journal of Quaterna-
ry Science, 2012, 27(7) : 649-659. DOI. 10.1007/512594-019-1141-9.

Hadeer S, Zhao XS, Alaa S et al. Early-middle Holocene climatic and environmental changes in the Nile delta and impli-
cations for early agriculture. J Lake Sci, 2018, 30(3) . 857-864. DOI. 10.18307/2018.0327. [ Hadeer S, #X/NAL, Alaa
S %5 JE BN = A — A U R A R K R B SE L. IR, 2018, 30(3) : 857-864. ]
Wu L, Zhu C, Ma CM et al. Mid-Holocene palaeoflood events recorded at the Zhonggiao Neolithic cultural site in the
Jianghan Plain, middle Yangtze River Valley, China. Quaternary Science Reviews, 2017, 173, 145-160. DOI. 10.1016/j.
quascirev.2017.08.018.

Ge QS et al eds. The climate change in China during the past dynasties. Beijing: Science Press, 2011. [ 54 lk%5. rh[E
D dwZedl. dbat: Blegih i, 2011, ]

Solanki SK, Usoskin IG, Kromer B et al. Unusual activity of the Sun during recent decades compared to the previous
11,000 years. Nature, 2004, 431 1084-1087. DOI: 10.1038/nature02995.

Berger A, Loutre MF. Insolation values for the climate of the last 10 million of years. Quaternary Science Reviews, 1991, 10
(4):297-317. DOI; 10.1016/0277-3791(91)90033-Q.

Zhang XJ, Jin LY. Meridional migration of the South Asian High and its association with Asian summer monsoon precipita-
tion during the Holocene. Quaternary Sciences, 2018, 38(5) ; 1244-1254. [ 5Kk &1, ¥rr W, 48t W s KR AL R
B B G N ZE KK R SR IUAHFSE, 2018, 38(5) : 1244-1254. ]

Marcott SA, Shakun JD, Clark PU et al. A reconstruction of regional and global temperature for the past 11,300 years. Sci-
ence, 2013, 339(6124) ; 1198-1201. DOI; 10.1126/science.1228026.



bl

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

BE . S PP TABAALRY SRR T LA RRERE 1881

Zhang ZP, Huang W, Chen JH et al. Multi-time scale analysis of east asian summer monsoon and its possible mechanism
during holocene. Quaternary Sciences, 2017, 37(3) : 498-509. [ K&, #fh, BRASE. 28R E ZXiE LAY
Z FUZ 1A Al B HoT BEHLRI R SR URiise, 2017, 37(3) : 498-509. ]

Gary LJ, Beer J, Geller M et al. Solar influences on climate. Reviews of Geophysics, 2010, 48. RG4001. DOI. 10.
1029/2009RG000282.

Meehl GA, Arblaster JM, Matthes K et al. Amplifying the Pacific climate system response to a small 11-year solar cycle
forcing. Science, 2009, 325(5944) . 1114-1118. DOI. 10.1126/science.1172872.

Liu YH, Henderson GM, Hu CY et al. Links between the East Asian monsoon and North Atlantic climate during the 8200
year event. Nature Geoscience, 2013, 6: 117-120. DOI; 10.1038/ngeo1708.

Ge F. Weather-climate characteristics of East Asian Summer Monsoon interdecadal variations and its correlation with solar
activity[ Dissertation | . Nanjing: Nanjing University of Information Science and Technology, 2013. [ %3k, V.5 7= X4F
FRBREAL B KA MEARHAE SO 5 R BHYE S A G [ 2008 3] r s p s B TR, 2013, ]

Duan CC. Impacts of solar activities on abnormality of general circulation and Yunnan rainfall in Summer. Plateau and
Mountain Meteorology Research, 2008, 28(3) : 37-43. [ &K FH. KMHIEBIXT B ZE RS T H M= 1 FEK I 0.
R SRBESE, 2008, 28(3) : 37-43.]

Wu WX, Hou M, Zheng HB et al. Environmental expressions of 7.5~7.0 cal. ka B.P. climate event in China and its dy-
namic mechanisms. Quaternary Sciences, 2019, 39(2) : 267-281. [ R3Ck:, M, ARHEIEEE. 7.5~7.0 cal. ka B.P. §,
o v [ 3 DX A 2B Bl D PL). S DU ZRBESE, 2019, 39(2) : 267-281.]

Li CJ, Ren JW, Qin DH et al. Summary of research on climate influences from volcanic activities and depositional records
of volcanic matters in ice cores. Journal of Glaciology and Geocryology, 2012, 34(4) . 863-876. [ Z5fL4x , fFBE 3, &K
T4 UL B 1 S R ) B LRGeS ST #E i . K1 L, 2012, 34(4) : 863-876. ]

Li J, Zhang DE. Impactof volcanic eruptions on climate. Meteorological Science and Technology, 2005, 33(3) : 193-198.
[ 2=, sRAE . JALTE SR MAEm. SRR, 2005, 33(3) : 193-198.]

Man W, Zhou T, Jungclaus JH. Effects of large volcanic eruptions on global summer climate and East Asian monsoon
changes during the last millennium: Analysis of MpPI-ESM simulations. Journal of Climate, 2014, 27(19) :7394-7409.
Ridley HE, Asmerom Y, Baldinil JUL et al. Aerosol forcing of the position of the intertropical convergence zone since AD
1550. Nature Geoscience, 2015, 8. 195-200. DOI; 10.1038/nge02353.

Kobashi T, Menviel L, Jeltsch-Thommes A et al. Volcanic influence on centennial to millennial Holocene Greenland tem-
perature change. Scientific Reports, 2017, 7. 1441. DOI; 10.1038/s41598-018-21307-y.

Yu G, Liu J. Geological records of volcanic explosions during the last 12000 years and the volcanic impacts on climate
changes. J Lake Sci, 2003, 15(1): 11-20. DOI: 10.18307/2003.0102.[ F =, Xi{g. 45k 12000 a BP LIS K 1L14# %
T2 SR S A AR AR R A AR, 2003, 15(1) : 11-20. ]

Yalcin K, Wake CP, Kreutz KJ et al. Ice core paleovolcanic records from the St. Elias Mountains, Yukon, Canada. J Geo-
phys Res, 2007, 112, D08102. DOI. 10.1029/2006JD007497, 2007.

Yalcin K, Wake CP, Kreutz K] et al. Ice core evidence for a second volcanic eruption around 1809 in the Northern Hemi-
sphere. Geophysical Research Letters, 2006, 33, L14706. DOIL: 10.1029,/2006GL026013.

Yalcin K, Wake CP, Kang S et al. Seasonal and spatial variability in snow chemistry at Eclipse Icefield, Yukon Territory,
Canada. Annals of Glaciology, 2006, 43. 230-238. DOI. 10.3189/172756406781811998.

Yalcin K, Wake CP, Kreutz KJ et al. A 1000-yr record of forest fire activity from Eclipse Icefield, Yukon, Canada. The
Holocene, 2006, 16: 200-209. DOI: 10.1191/0959683606h1920rp.

Yalcin K, Wake CP, Germani MS. A 100-year record of North Pacific volcanism in an ice core from Eclipse Icefield, Yu-
kon Territory, Canada. Journal of Geophysical Research, 2003, 108(D1). DOI. 10.1029/2002JD002449.

Wake CP, Yalcin K, Gundestrup N. The climate signal recorded in the oxygen isotope, accumulation, and major ion time-
series from the Eclipse Ice Core, Yukon Territory, Candan. Annals of Glaciology, 2002, 35. 416-422. DOI. 10.
3189/172756402781817266.

Yalcin K, Wake CP. Anthropogenic signals recorded in an ice core from Eclipse Icefield, Yukon Territory Candan. Geo-
physical Research Letters, 2001, 28(23) ; 4487-4490. DOI. 10.1029/2001GL013037.

Bond G, Showers W, Cheseby M et al. A pervasive millennial-scale cycle in North Atlantic Holocene and glacial climates.

Science, 278(14) ; 1257-1266.





