Open Journal of Natural Science H#R%}2%, 2026, 14(2), 154-168 Hans X
Published Online March 2026 in Hans. https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/0ins.2026.142018

RORTKERFALAR P E R A g X B SIREN
FHIE R B ZhAL I

i}?KELZS

VR R T K S M B AR ST BT, AR AR N

SRR E BB A BE, AR AR

SHR AR R AT AR S - s B PR A 0 o p (iR s, AR AR

Wehs HEA: 20264F1H3H; FHHEM: 20264F2H20H; KA HM: 202643 H4H

R

RIRVKBEIIE R HIR SR RGBT KRBT R, S HEREERBEXMSFEEREESETAEFEE
M. R, RAEMAEECEFNERERER. BoRER[BRERKSEIVFHIRHEEH ASH HIF
EEERR. Bk, AHARETHFELRFEREHX, RERE T AERR. BiH/RBRITRYE18%Hh
ik, 12 Z-scorestrEl 7 Hr -5 R EF AL B35 AL B (LOESS) , EE T RIRIKAER DK+ B AR e v
B X SREETRE, FRARN T HESMHE. EERHUTER: (1) REKKEHLK, PER
EREHMXSBERLEE, 2T SRR TFRZBENE, AR AU TEAE: © 25,000~15,000
yr BP. CRIKUKEH), HPERBEEEBEBXUATSREANE, BETERELFEEERY: O
15,000~10,000 yr B.P. CRIRUKIEH), + EREEEEH X A BB ERMA RS BEER; @ 10,000 yr
B.P. (&t LLR), FEREEEHXHSBERAAEAREY, ARXBRNSFEMEFEREZR.

(2) &FHLsk, KFAESH RIS EREEEH X SERMFESRER, KR ET T
BEERNRE, EFXBAEREERNA. s, #rESERERMBR T KEESINENE, FER
HSHOTCZ) MR ILB 3 RE/RE® - B HEF(ENSO)ES R T EABEREMX SHETHNEERE. &
HRBEL S HEEERESEREMT, 5BF T RKIKEH RS E R i X SR R SRS AL 5] S5t
RATRAR, R E R X SR RG] R IR R SRR T R 2K

XK ia
RIRKEH, PERENE EBER, URERN, KIhH

Climate Change Characteristics and Driving
Mechanisms in Southeast Coastal China
since the Last Glacial Maximum

Chenyi Wang12:3

MEF|H: BREL ARUOKERIYIAK [ 78 e b X A U AR AR AE S BN BLID]. E AR, 2026, 14(2): 154-168.
DOI: 10.12677/0jns.2026.142018


https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/ojns.2026.142018
https://doi.org/10.12677/ojns.2026.142018
https://www.hanspub.org/

H
i
A\

!Institute of Geography, Fujian Normal University, Fuzhou Fujian

2School of Geographical Sciences, Fujian Normal University, Fuzhou Fujian

3Key Laboratory for Humid Subtropical Eco-Geographical Processes of the Ministry of Education, Fujian Normal
University, Fuzhou Fujian

Received: January 3, 2026; accepted: February 20, 2026; published: March 4, 2026

Abstract

The Last Glacial Maximum (LGM), as a pivotal turning point in the evolution of the Earth’s climate sys-
tem, has exerted a profound impact on the climate pattern and ecological evolution in the southeast
coastal region of China. However, existing research still exhibits significant deficiencies in quantita-
tively analyzing the role of marine factors, conducting high-resolution climate reconstruction, and
studying the coupling of multiple driving mechanisms. Therefore, this study focuses on the southeast
coastal region of China. It systematically integrates 18 geological records, including pollen and lake/
peat sediments. By employing Z-scores standardization analysis and Locally Weighted Regression
Smoothing (LOESS), we have reconstructed the climate evolution process in the southeast coastal re-
gion of China since the LGM and delved deeply into its driving mechanisms. The main conclusions are
as follows: (1) Since the LGM, the climate in the southeast coastal region of China has undergone re-
markable changes, experiencing multiple alternating phases of cold-warm and dry-wet conditions,
which can be divided into the following three stages: (1) From 25,000 to 15,000 yr B.P. (during the LGM),
the southeast coastal region of China was predominantly characterized by a cold and dry climate, with
significant oscillations on a millennial scale; (2) From 15,000 to 10,000 yr B.P. (during the last deglaci-
ation), two distinct climate patterns may have existed in the southeast coastal region of China; (3) Since
10,000 yr B.P. (since the Holocene), the climate change in the southeast coastal region of China has been
unstable, with significant differences in climate characteristics among different regions. (2) Since the
Holocene, solar radiation has been the primary external factor driving climate change in the southeast
coastal region of China. Solar radiation influences the intensity of the Asian summer monsoon, thereby
dominating the periodic changes in regional climate. Additionally, tropical ocean-atmosphere circula-
tion transmits and amplifies the impact of solar activity. The north-south movement of the Intertropi-
cal Convergence Zone (ITCZ) and El Nifio-Southern Oscillation (ENSO) activities are important factors
influencing climate change in the southeast coastal region of China. Through multi-source data cou-
pling and quantitative analysis, this study has addressed the research gaps in climate change and driv-
ing mechanisms in the southeast coastal region of China since the LGM, providing crucial scientific evi-
dence for understanding the evolution mechanism of the climate system and predicting future climate
change in this region.
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Figure 1. The geographical location map of the selected geological record
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Table 1. Detailed information of the climate records referred to in the text with key references. See Figure 1 for location

=1L XHRENSRICRIFREERXIESETH. HIBAERE |

Site No. Site Lat. (N°)  Long. (E") Archive Proxies Reference
1 Pingnan 26.46 119.02 Lake core Pollen Yue et al., 2012
2 Daiyun Mountain 25.38 118.05 Peat section Pollen Zhao et al., 2017
3 Dongyuan Lake 22.10 120.50 Lake core MS Ding et al., 2016
4 Huguangyan Maar Lake 21.90 110.17 Lake core TOM; Pollen Wang et al., 2016
5 Toushe Basin 23.49 120.53 Lake core 0BCroc Lietal,2013
6 Xianyun Cave 25.33 116.59 Stalagmite 680 Cuietal., 2018
7 Dahu Basin 2441 115.02 Lake core Pollen Chen et al., 2019
8 South Okinawa Trough 24 .48 122.29 Lake core TOC Chen et al., 2018
9 Retreat Lake 24.29 121.26 Lake core TOC; C/N ratio Selvaraj et al., 2011
10 Fuzhou Basin 26.03 119.21 Lake core MS Yue et al., 2015
11 Dingnan 24.15 115.20 Lake core TOC Zhou et al., 2005
12 Tianhu Mountain 26.42 119.56 Peat section Ht?rflgigléiacti((:)(r)ln(tizrgr;ee Zhang et al., 2012
13 Long Lake 24.38 118.36 Lake core TON; TOC Wang et al., 2009
14 Xian Mountain 26.52 118.41 Peat section Humification degree Hu et al., 2012

MS: Magnetic susceptibility; TOM: Total Organic Matter; TOC: Total Organic Carbon; TON: Total Organic Nitrogen.
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Figure 2. Comparison of paleoclimate records in the southeastern coastal region of China since the Last Glacial Maximum
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Figure 3. Climatic characteristics of the southeastern coastal region of China during the Last Glacial Maximum

Bl 3. KRRk B HA E R RS X B SRFFE

20°N

5.1.4.10,000 yr B.P. (£%ith)

AT LISk, o ] AR e Y X S AR A AE R R B . AR A BT R AR E 1 Z-score {ELE A HT i
FH/NT 398, BT 39ME, FRaR DX % S5 A0 E A T IR IR (15 2(A)) [25]. A8 H s 1l s 1L
FHiC 3R ) Z-score B FH A% tH T M R KT 38 3% A R 1/ T35, 487 DX 2% 1 B BRI 3 S
F(1E 2(B)) [26] TR0 B TR S A HUBL(E] 2(D)) 291078 M BE (] 2(E)) [29]1) Z-score {H 2
NS, FRS X IREE A T SU% 2. Toushe ZEHBITRRY 63 Croc ) Z-score fH H 45 th LK B A7 4E
W, AEAENTIME, FaR KRR S ERE(E 2(F) [31].

RS TR S A AL 2(1) [32], EERAR M MR 2R (] 2(L)) [25], ARl

BB HLEE 2(P) [36] AP 2(Q)) [36]/) Z-score E34 I H 4 th B /N T A A 4
WA KT I, FER XIS A TR . AHX, Retreat WITURIA A HLER(E 2(0)) [30]-
C/N EL(E 2(K)) [301 5 5 BT A WL 2(M)) [34]iC 31 Z-score 18 S HI H 45t 510 K T 1t %

DOI: 10.12677/0jns.2026.142018 161 EL SR


https://doi.org/10.12677/ojns.2026.142018

AR A R /N T IR, RN XISk 2 R BRI A A T [ 2R B U b X U R A 1 s A L 5
SR AR R R SRR T, A MU & E AR AR B 48 R SR IR BRI I [37] . AR R
VORI NS (5 2(N) [35] JEIAMAREL(E] 2(0)) [35]/ Z-score B B 48 RN T B{EF AN
SRR F A, Fes XERR KA F BB A A T AR @A L UTAR I AL FEFE Y Z-score 1HH
1950 A.D.LRWBNECR, SIRHTIE &S, Fim XA RRER A%T(E 2(R) [37].

gi b, AUt Lok, i E R R VL X SR AR AR AR I, HOAN R X3 8] S AR AR AE
AAEEZERE2) (K 5.

100° E 110°E 120°E
—

= SN
3* e oushe Basin
F

Dongyuan‘Lake Elevation (m)
, wo High: >8000

'\\‘\ . — Low: 0
EASM + | :
3~
T AT A AR GRS AR AR R 55 Rt R B BT GS(2016)1590 5 fUbRHEM 4, IREITE . SR
2 B P AR AT 50 P 5 7 4 6T 2R R e [X ) DR . I Bk AR AR LR X B OB RAR T EEIX S

FEFIRX 7 FRER[13]0 IS ARTR X IR IR A MR RFAE 9805 AR DX T I U RFAL

Figure 4. Climatic characteristics of the southeastern coastal region of China during the Last Deglaciation
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Figure 6. Driving mechanisms of climatic changes in the southeastern coastal region of China since the Holocene
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