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Abstract

The Last Glacial Maximum (LGM), with striking global cooling and remarkable differences in climate
conditions compared to modern times, was the most recent peak in global ice volume, making it one
of the hot topics in paleoclimate research. Southern China is located in the subtropical climate zone
and is sensitive to the response to climate change. Scholars have conducted preliminary studies on
the climate characteristics in the region during the LGM period, but the differences in the climatic
characteristics in the southern region are still not fully recognized. Therefore, this paper collected
the geological records of different regions in southern China during the LGM period, summarized
the basic characteristics of the climatic environment in the southern region, and analyzed the re-
gional differences it presents. The results show that there were two climatic response patterns of
geological carriers in different regions of southern China during the LGM period, one of which was
dominated by cold-dry climatic characteristics, concentrated in the southeast coastal and south-
west regions, while the other was characterized by cold-wet climate, mainly distributed in the mid-
dle and lower reaches of the Yangtze River (MLRYR). Further analysis suggested that the weakening
summer insolation in the Northern Hemisphere and the expansion of continental ice sheets may be
the main driving factors for the cold-dry climate pattern in southern China, while the cold-wet cli-
mate in the MLRYR may be related to the increased Meiyu precipitation caused by the enhancement
of ENSO activity and the weakening of summer monsoon. The above research provided a theoretical
basis for further exploring the climate characteristics of southern China during the LGM period, and
provided valuable references for predicting future climate change.
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o [ g 7 1L DX T B [ A TR RS, I DOKRRAE R, AR, XN 20
AHFL Yo WATTRPD LA RO R UTRR D S T A, DR el R AR SR AL 1A R E AR T
o [ 7 7 ML X 52 2 UM R G R S, AR v BERBURR, BRI A T AR PR BT A B X 2
—o ARUEEVKIY(Last Glacial Maximum, f&Fx LGM, 23~19 ka B.P.) 4\ M A2 5l — Ik A ERUK B e K 349,
FESLIANE], HOBR R G0 AL, JbBRE F K AR S AL TIREK P, 23R P20 F R 130 m, K
Fhvkas sURyak[1] [2]. HAT, LAASE. TR Ry AN R TR S A EAA ) LGM B [ R
WSRO L BT T F 5 SR, (S ) - X 1 5T 10 3% BT S Bl (R S AL I R AP AE i, B, AR
W3] T ARG A T HEA[4]. =5 5 75 A [5] S Hhffid 3t 200 7 588 T R 1A, Wiy i
TA[6] KT e it 1 T B[ 7108 bAoA 8 KL i [ 8145 b oy A A% Y 8 U 7 1 SR VAT T P /< A i 38
Bio arhl, XT LGM IR E R U7 (RIS R EZ RE0AR, Bk, ARSCRE T LGM B [E
P 7 AN R DX b i 3, R P T LGIM R 31w (] g 7 A 0 DX sl ) < i 12 A % L BR B AL
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Jai, FLIEEL 19 2% LGM 1o [ R 7 H X ) oy S s, A JeR. WITEDTRRY) LA R
SRR, BARICRAE R 1. Hdr, 55 R0 2 (51%0) 3 A I e 28 X i Fe s, s
FOREFRIRGS  E RN E R RIGR[9]: A S0k [F AL 3 (8°C)— M 5 Xk U A ¢, FimiE R BX
K SCIAEEEA . ARAE R X 3B SO I [10]s V8 R S A HLBK [ 28 (88 Croc) HIE . KSR K,
— SR A A B E IR R SRS T AR S SARPRIR[11], BB 7 AN A W s [5]; Y 5% B
PO K/IRb. HRE R (M) BRIERES & B (CaCOs) 2 hr, L5 ME&MA %, B K/Rb. Md 4
AR A CaCOs fH AT BB 1%, BAKAI K/Rb. Md B A & ) CaCOs 18 NI HE 7~ v T 5%[5] [12]: ¥
WO R . A2 AL FEE(CIA) . TilCa ¥ n 4R /RPEL b 2= KAk B, i E R R Y sl Ak 2
KA IR ARAE R B Ak 2 AL IR 55 7] [13].

Table 1. Paleoclimate records of southern China during the LGM period
7 1. LGM AR ERm At X SIRiE R

] Hh AR S VEE LD R SMEE X BEER
1 &AL =R FE %0 AR 2= X LiR%, 2020
2 P 7K 5§80 HER K Cosford et al., 2008
3 TR KATVE TR W BEK Yue et al., 2012
4 T 2RI VL T TR TTARYIRL WAEH A, 2007
I ARG Bk AY) HEARGAKEYHE AT EXES, 2013
6 P UNE DAl VEE R ) ENE SN Caietal., 2015
7 ZPEE T A Jes KIRb. 83Croc B BEK Huang et al., 2016
8 LB EH AT HLkD TR FEK Cook et al., 2011
9 S = A H 8180 BFEREK Jiang et al., 2014
10 ML R TOC, 9Cuy, iR et P g etal, 2022
11 VO 1S i AT Md. CaCOs PG E = RGRSE Wang et al., 2019
12 VLIFEA P ] VEE RO R 2 R S Duan et al., 2015
13 KIT=fmoiesns gL Rk, W BEK HAETAE, 2007
14 KILZBOBMAEB  FRVTERY CIAL TilCa  fb 4k Chen et al., 2023
15 WAL TE KR 5 8180, §1°C WHEZ= R XA MIBE  Wang etal., 2022
16 ALK I e Rk R Bk Xiao et al., 2015
17 tileap 7 AL F5 0 KABEK Liu et al., 2020
18 RN AR AT §1P0 T E 7R KR KRS, 2020
19 WAL B A SBC PN 2 K B A Zhang et al., 2020

3. FERAGBXSEIENES

FETh EE T HLX 19 S5l ISR EE T, B LGM I 3 e [ e 7 b XA SRR R B
e 8] 22 5 1, A R I A G g 1 DR AR R IO T3, KT AR R i — s R SE ORI, IR —
£ AT (A 1).
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Figure 1. Climate response patterns in southern China during the LGM period
E 1. LGM R Er /5 X A S RN R AR

Vi ZEEET ARG AR AE IR IR S5 M T B Sy GS(2020)4619 5 (AR 1 A ]
HifE, EEEEN.

LGM B iR 5 & X SEIFER A

[ S X+ A, [ S A E N P R P VR M X AE LGM IS0 2 30— B A A, Bk il Ny
FE A 2 IR R0 T P A KR R 55 8180 A0SR AE 23~19 ka B.P. B 218 W 1E A4 (8] 2(a, b)), XEH LGM
I3 R 0 52 2 X P SR T 3, M8 A ) v TR A AR 3] [14]. AR e /K AT e R TR e SRt s iR Y
W R AL RS AERME 7 % 1 S LA, [RIRE O T TSR IR [15]. T RIGVTHITH G MIS2 i 3
(19.6~9.5 ka B.P.) £ tayb R LA AL 3% T i Le ol I Anyb & &, RV & T 2SI R s HER
FR[13]. TERXFI AR 5N, R IEHIX CA BB, X5 ARG S A LR 2
T 5 A — 2 [4].

ZE N : A3 T [ PE R R 2z 5 1 X AE LGM 3901 2 36 Tt 5 4% i 90 i b [X R B 60 < A
R RE =/ AR A §180 1R IEMT L 7 LGM i B XX B =K 2 2 82D [16]
X ILRAE 27 Y8 R AL S R AR B EIE, = B I 75 bR R il R KIRb 5 §%°Croc {8
£ 23~19 ka B.P.BH R Am K (14 2(e)), ALEBHJEEBHIAURBICRAE 22.6~17.7 ka B.P. I H AR I AERIK L,
FLr B AE P AN FERAA AR o5 LUK, 3k RS UE i #0 SCHF7E B FE B R RIS I 1 5t T = B b X VA T 2%
FEIRRIS] [17]. [ARE, o0 =B FR RN R IR 23~19 ka B.P.HH B A B 5 1E F w2 1k 55 (&
2(c)), FEOREDEER ZEREKIRA[18]. dhAh, DY H e RIe 5 K TOC Al §%Corg FFAE(E] 2(d)) LA
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S VO IR I Md B AT Ry CaCOs & &35 BUIESE T LGM JH IR S 5 28 RS . J€44 T 5 1) AU st
#X[12] [19].
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Figure 2. Comparison of paleoclimate records in Southern China
2. FEREA XA ESIRIERITEE

@B TFEA S 180 i83%[3]; (b)) T KR A % §18%0
1E3%[14]; ()M = EIiA S 8180 185¢[18]; (d)PY)1H ity 5%
8Corg 1L3K[19]: (€)z P E 75 ek 8*°Croc 13K [5]: (FWiL
KA 8180 itk [21]; (g)iWl ra ¥R A 54 8180 10 3% [23];
(h) T L R U 7ok B AR 1R ol B KL % [8]: IR (U kB 2 AR
LGM HJH] 10 R M e M fUL Al 3
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TR X b R 2 51 SRR S, AT T R R 5 ) I E LGM I A AR R I T
RBEAS o QNVL IR ™ I A 55 8280 10 AE LGM BEA (i f1, WA FE V1R [6] . BT KV = A1 M
BN EEFLIOAN . SO R, LGM FIARIB RS AR & . IR RG>, kRl e - T -
=AY BE[20] 33, Sk A e R i X (R IE FR KT 22 ot E TR 146 22 XAk FRBR CILA 1 TilCa
£ LGM R EF S8 AT, BT LGM AT Z B K B3N, A2 AL IR 7].

SRR X : RIS b 1) ol A 1 T R AR R TRV A X, X Seie S F R T LGM B
R SIS . i dn, AETE KR A 8180, §13C it 1E 23~19 ka B.P.IEA i fi (/4 2()), $87~ LGM
B 3% X R i S [21] [22]0 FESIAL AR ZE R U A id e, 34.5~17.7 ka B.P.J R AZ MK i)
TR, H R AR LR I 5~14°C, GBI BF/KEAE 2100~2350 mm (4 2(h)), ey
LGM K LRI A S S R [8] o 191 R B2 B (1] 2(0)) Rl EE PR/ L A A A 5 6180 13- AE LGM
N 30955 2 I M A7 FR e ), LR T B B A 5 4R IR o 2 A EE A ) o PR K IC SRR W 230 21, 19kaB.P.2K
T R DX (0 5 B K B 1 [23] [24]. R, 516 eI =5 A 5 S13C ISR AR AR FE A 1) LGM SR =
PERBIH 6 IR0 2 EAE R EARRE A, KU LGM KT A i Hh X S A A Fa e M [25]

RIS 2, 75 LGM Ha], w5 77 X S5 I H I B T B (R AAE , (HLTE I 52 7 T 20 52 300 1 AR (] g
R, BARRIUOAZR i A m i X 2 AV R i) oo A

4. LGM KA A it X SEERZER B9
4.1, EESEER R mE R

X LGM I BV H i — 5 PREDIR L, JE/RJETE - B 779 8)(El Nifio-Southern Oscillation, f#j
Fr ENSO)IE 3 Al e 2 AR A X — IR I R BEHLH] . X P12 i 20 M A il R scRe, A KT LGM 1]
[ (R 8 P A S % T 35 1) 2~7 4 ENSO JEHH, HE7s ENSO A REXT K VT R il Hb X B K e 5 B 2L
WPEAER[26]0 X —W SRS T I IR T R SE, B 0 R IRV o R Ui Rk B o 2 R AE T JEUR JE VAR,
TSR FE 2 W IE iy JEIRAE[27]. Koutavas A1 Joanides BT & B, LGM HJa) Fvls K T3 46 1) e % 16
(Sea Surface Temperature, f&#K SST)FSE T4, ENSO H4a#, RIUNJL/REIHEA[28]. JE/R B LT
KBEIB I SST N, HEI 5 800G AP @l Ry = R pa B8, B A 0 RSPl s v o BELLE R A g b
F3)), T EON TR ERIL T N X R B Y, AT AL b X ok 3= & 1 B [29] . [EII A
WHFE, ARIEZ XGRS ST TN R 2 ARG G R, BIR IR ZE )RS, 28RN
FERIT A R U X (5 A A AT e, 3081 5 SOME R 2 K [30] [31]. Ak, LGM MR A il — 4 i
TR A5 T R 5 TR JE v AR R 7 52 28 S5 5 S Mg Y S 0 g 0. ibdh, R b IX, VAT A
i, Rl 2, FA A% = A 1 s i S5 SN AN 2 . Biltn, LGM B B30 e o 32K L3 i)
SR Z B SRR L )20, TR AKX P IER 9 1600 m, 2= 4 A% 1) e 5 1 32 B AE
1000~1600 m 2 [i], e L fEAL 2 T iz i, AT AR, B2 M i 7K IR [8]

4.2. TRESEEARNTWE R

— BTN, LGM B ARG Tl 2 5 25 AP A2 51 5 o [ P 7 X BT 5 A0 0 241
AREE A (3] [15]. RPARHR AT, B b S A B 2 A KRS, 51T S
FAEAE[32], ALK PR UK R 2 B K BRSSO, T KPR BRI, AT B
BR B LM X AU I 5 LK SO (3] 7B B0, 7RI B R, PR RRS R
T 7 RAIE B B RORSS, T S B P R R 7 KA X B, B T A E21].

(EARPE RO LGM IS5, JLIORI MR U 43 A L] R e 77 B K 0
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B AR A AT BESR 0 K Bl oK 55 SURIT SR I B . D6 T UK Ee S AR AR KRR, §IANGAT T — RIS 5
T . —TER R MIS13 I S UK 76 5 28 0 2 2= AU 78 B, 46 B2 == UK R 3 A, o [ g 77 3
DX B R AR B T o 3K 2 DR A AR 2 22 DK 36 Y1 2R 2 511 e ST K ki 498 e 0 G b AP B, b i il i o 2 57
BK, RV E 2R IEGE[34]. FHULAEN, SRR 2L VK EE AR BRI, R )RS, E R K
XAMRET 5o ook, RREK a5 7 85 gk R JZ KA B 7K BA S 375 e BRI AN A6 56 KBt 2% 1R S AUk
HIL 592 R, AT 3 BUR 2R KX B 2= K /D [35]

TE K BHAR S FI K 55 OO B S2 0 R, JA SPGB B VETE LGM AR 3L V2 1) SST B B %
[36] [37], v ) SST ] [ ig/K )28k, #EM> 1 R K%, B el R 51k 1 B 77 i X
T B AR [38] . IR, #H KT PEm & iR eE A BE SST R RE M/, R i da & 7
(Intertropical Convergence Zone, f&#k ITCZ)Rr#%20[39], 45 FR FHOLIME ZFXIXFH[5]. Chiang 1 Bitz
TS HEARETE 1, LGM A ITCZ M3, FenlefEdbFak2 3 KUK 5mia s, 1TCZ K
B SN R[40]. M ITCZ MR, FIARMALEER % 2R LBk, T S BOREK R1E A P4,
BRI LGM ] H [ R 7 B [X f - 523Ut 5 1ITCZ B R A 6.

5. &

ARG T P ERE XA JeR. BAARITRCSE, B4 1 RKER UK o E R 5
X SRR R . HFFURIL, LGM I 3T e [ 1 77 i D AR SR — e S A, ) R S AR
TR IX DA 75 5 )1 45 74 g 10 X R O W T IR URRFAE, 1T B 385 SR IHIA 95 7 e 4 P PR T PR R 30—
W 3 BRI TR B A e b BRE R BIRSTRES . KE KR35k . B K A% M ITCZ 7
Mo A 1 v R R I A g DX ) 2 AR, T R R i X R P 5 B T RE S5 ENSO 4 5
ANZR Y B 2 R 59 5 S AR R B I A 5% o R L Prid, LGM I 33 v [ g 77t DX ) A o T 2 el B
BRSNS KSR AN SR AR R R O], R 2 5 B R H R SR N 2
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