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Shuichi Noshiro': Impacts of the 4.2 ka event on the climatic environment
and people’s life styles of the world

B 5 RMOKAORE, 1.2 JTERMICIE F - 2 BKIEOEHTIC D RE AR EATINEEL, HIE, §8220-8060
FERNCHEC 572 8.2 ka £ Xy b £ 4300-3890 4ERTICHEZ o7z 4.2 ka A Xv 2 XYY & LT, 58HHIZATIA & i,
BINZX D INT0D, EI242 ka ARV MIAFIEEDH 2BREFRE L T oI > BREETh 570, XL
HHOD R Vo 7S THEH SN TE L, AT, 982 ka ARV ME 4.2 ka 4 RV FD5EHHICBIT 507
EMTZFIR L 7212C, 4.2 ka A XV MR O NEESICRIF U732 L, DWW ohERETORDLE £
FECcRET 9 %, hEIREETCE, ZoREfoREATNC XD, LT T 4.2 ka 4 XV b ERZEEE L CHA RSO
Ol AN ERERE L, RIS CIIHT A A U0, e CHNOMEtIE kol L INTED, /& - KEP
KED2— 7> 7 RKEVEED & ALVEEHA~DEA L ORI/ SN TV 5, 29 L/t comtgiictiiz L <, HA
FISFEDATD 4.2 ka 4 X FofEHEE ECIR I HT2Th Y, HEFIERAZ DL E LT, oo
BEBDPHRA SN T0BIZTE R, 42 ka A RV MBI 2REEENE, BfE 2RO 7axy — - 7=y 2
L7Zf@ Tt D, 04Xy FOFEREIZOW TR Zigm BRI Tw»5,

F—T—N R, RAEAm), AFikhs, EHE Bk

Abstract Many climatic events occurred even during the Holocene that began with the end of the last glacial
period. The Holocene is now divided into three subepochs using the 8.2 ka event that occurred in 8220-8060 yr
BP and the 4.2 ka event that occurred in 4300-3890 yr BP as their boundaries. Because the 4.2 ka event occurred
when human societies developed at various places in Eurasia, it had a great impact on those societies. Especially
in China where many studies have been carried about the impact of the 4.2 ka event, societies changed smoothly
from Neolithic to Bronze cultures in the north to western part with the introduction of wheat, barley, and domes-
tic animals from western Eurasia, but not in the southeastern part. Contrary to many studies carried in Eurasia,
few studies have been carried out about the impact of the 4.2 ka event in Japan, especially in inland areas, and
most studies are done about the oceanic environmental changes along the Kuroshio current. Comprehensive stud-
ies based on multiple proxies through the 4.2 ka event are now being carried out, and, based on the analytical
results, the cause and impact of the event is variously debated.

Keywords: agriculture, climatic events, human society, nomadism, ocean
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AR (years before A.D. 2000 ; yr b2k) % >3 D3
Lo TV BDS, KT, BIHT213LA LDk E
(AR ICVEJE 1950 4% HEHEE U 72 U IR B4R (yr BP)
b 5 \IFEFEIEFAR (cal BP) 25

2. SEHHOHFXNE 82ka ARV K - 42ka ARV~

SEpTiitix, 2018 48 7 HIcEHESWERYEA (TUGS)
EEgERrZE2 (ICS) Ik >, Hill, EPEE ‘o=

DX Gy &Nt (AR - BEL, 2020 5 Walker et al., 2018,
2019), RA3Icd7z->TlE, HEHE L 72 2 FE RSB AU = T
&R 4>+ (Global Boundary Stratotype Section and
Point: GSSP) 2%&EE I, ZDOHAIZHFED T, FilliX
7V —=v7v 5747 (Greenlandian Age), Hilx/ —
2707 v (Northgrippian Age), #&Ix A 47 ¥
VI (Meghalayan Age) EWEIEIS Z EiCko7e, 7Y —
YIVTATVYHIE ) =27 )y €7 VHIORR IR T
L) —=v v FKkKar7uy 7 (NGRIP) I2k-
T¢%7U—/7/Ffamémt 7 =7 v FOKK
TIZHAD W TEE 4 (Rasmussen et al., 2006; Vinther
eumzmeam,7U—y7y%47y%uNGmn@
VEEE 149245 m 723, 7 —2 7'V v €7 v NGRIP1
1228.67 m 3 H#EL Iz, T L, XA 7Y
34 Y FALEE A A7 P M€ —2)0—iHE (Mawmluh
Cave) @ KM-A HEIMDFEAEL INtz, Zio DFEHES D
JEHEIIZ R E R A B DGR S LT T, AR OLE) %
NKIRL 726D LIRE N TV 5, SEFitEOFBR S TH %
7= v T4 7 BORHEICIE, NGRIP2 T/ROH)
iR (D-excess 5 fififf, 2007) RKESLEL, ¥
A LA T B D SAKIEBRICKR E R EEH -7 L Sh
(Johnsen et al., 2001; Steffensen et al., 2008), # DKL
ﬁﬁﬂﬁ@@ﬁi$%ﬁtfnﬁmyuwaén1m
(Walker et al., 2018, 2019), se#rthiion 7 —2 7V v &
7 VOB I, NGRIPl DR F LR L &K
DOEEFDBARIE (D) AWML, 2MAEmibrid -7
& X4 (Rasmussen et al., 2007; Masson-Delmotte et al.,
2005), ZOWRHHIZZ7 V=5 FDO3RDKEKa7%D
EIZ 8186 yr BP ST 3
SERT R D X 7 v VORI, E— 20—
DA DIERLEFARIIE 1.5% KT L, EvA—v
WMo REKED 20-30% JiA L 7z & S (Berkelhammer
et al., 2012), Z oKL, FRPEMDOESHFREL T,
4200 yr BP £ I\ % (Walker et al., 2018, 2019),
CDX)ICHEFMIIZDOEISE I 57 2D RE LK
BEAH TR INTEY, ZOLHIFENMEL S Z0
F8lkaA Ry t42kaA RV FEFENT WS
(Walker et al., 2018, 2019 ; “EAk - 111, 2020), 8.2 ka

(Walker et al., 2018, 2019),

ARV, a—=VL ¥ A KKK CTH > 77 A7
¥ A Y7 x4 Agasiiz-Ojibway {15, N F YV v iBIC
H o TIKKDE (Hudson Bay Ice Saddle: HBIS) %
LTT77 7 PAVHHOKE EBICH T L, KPEHE G
(Atlantic Meridional Overturn Circulation: AMOC) 23
S L Z2fER, slERIInztEzon w5 (Alley
& Agiistsdottir, 2005; Barber et al., 1999; Hoffman et al.,
2012; Kleiven et al., 2008; Morrill et al., 2014; Rush et
al., 2023), L2 L Z OHPRIED A TIEIEG DN At ik
3 EDHIIC O 7o THEFF S L\ ® (Matero et al.,
2017 2 E), NFYVBZFEHT 2HRAKBAZIZLOEL
T DR S BAEM G E T\ % (Carlson et al., 2008,
2009; Gregoire et al., 2012 %2 &), Z DRI KEA E)
R o7 2 81, $TITHERED N> 7 i CT S
NI-hF OWBFRLERGAELDOR MBI R F - A XV b
(Bond et al., 1997) IZIET 2 Z L oiEfMINTED,
HEREECIIERT Y A— BT L 2R E S
Tw7z (Wang et al,, 2005), B TH27)—v 7 F
T, 4 RKDKK a7 DLEZ LT, 8.2 ka4 XV}
13 8247 yr BP 2>5 8086 yr BP & TO#Y 160 4E[HIfkHE L,
RIEWRINZ 69 ERITH o 7 LG I N T/ (Thomas
et al,, 2007), 2D, B7 AV APHER (Cheng et al
2009) z2iF Lo & L THARHT I ORI DL D
h, BifE, ﬁﬁ@zm%ﬁ@ﬂﬁém%®7%m%uk
ICEEDISRD 54T\ %  (Parker & Harrison, 2022), %
DIz kB L, 8.2 ka A XY ME 8223 + 12 yr BPIC
WBED, 8062 £ 14 yr BPIZ#&bH D, 159 + 11 ki 7
EIN T3, Walker et al. (2018, 2019) 1% 8.2 ka 4 X
v b %#) 8250-8090 4ERT & L T\2% %%, AKiClid Parker
& Harrison (2022) 12 L 72235 THJ 8220-8060 HHif & Hi&
ZTHEL, Ak (2017, 2019) I Xk 2Bt 5 o+ 257
HOERMEITRIET B &, 8.2 ka A X MIZHRSCHA A
BIEDRE r RIS T 2, 82 ka ARV MIEITS
SEEF ORI RO Th - L b BFETH D, 2
DR THEB RO 5N 213, JEERO BT & ik
JERIHZME L, ALFERD X S Ok & FEER T —
MR & 72 272 (Morrill et al., 2013), F 72 ARtk
DANDEY X RY 7 SHIP R CRE SN TE
D (Roffet-Salque et al., 2018; van der Plicht et al., 2011;
Weninger et al., 2006), HAFIETH N THRE ST
V2% (Uchiyama et al., 2025),

8.2 ka A N MIARTTEILA A Tl Z > 7oK D%
B2 FELBERE LRI 7201 L, 4.2 ka4 XV b
DR F > 7= LRI TR CERR - 1L, 2020 ;
Walker et al., 2018,2019), ERE LTI, T)h=—=3a-
F 5 HRE (El Nifio-Southern Oscillation: ENSO) D#5k
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1 E=—2nr—fiEEta—rFribofiE (BB X OMHEICE ) 3R ERME LD ZE) & SR OERIX S L ox)
I (TE). =—2 I —lliEonfioiEHa gt (Berkelhammer et al., 2012) &0 —4 v ILUDKIK a 7 DEEHELZE RN
&L (Fisher et al., 2008) DRTHIXIIZ Walker et al. (2019) 12Xk %, 4.2 ka A X bt E, GSSP, FEm{LEER, KT DOHER
1% Walker et al. (2019) 12385 <. BT IZ BT 2 MCRHROERIX 3 13/E (2017, 2019) 125Eo<,

Fig. 1 Location of Mawmluh Cave and Mt. Logan (upper) and correspondance between their 8'*O records and the division of
the Jomon period (lower). The §'*0 records of Mamluh Cave (Berkelhammer et al., 2012) and Mt. Logan (Fisher et al., 2008)
are correponded by Walker et al. (2019). The division of the Jomon period in Kanto district follows Kobayashi (2017, 2019).

V=R TR, X0 EEH AR EAGE IS » Tl o/
HORGA LD 23T b, 4.2 ka4 X FDOBIRIZ

#4255 yr BP TZ D% 4070 yr BP ¥ TGO Z B A3
%<, 4070-4010 yr BPIZl3E v A — Vil THN L& b,

ZIZLHELT, BAFIA (Intertropical Convergence
Zone: ITCZ) DF T KT FHEER (AMOC) @
597 EDMEF ST % (¥ 2 ¢ Dang et al., 2024; Lin
et al., 2022; Marchant & Hooghiemstra, 2004; Renssen,

2022; Toth & Aronson, 2019; Wanner et al., 2015; Yan
& Liu, 2019 7 &, ##IZ Walker et al. (2018, 2019)
KON - K1l (2020) 22H), 4.2 ka A N> F OREGU
THDE—LIV—IHETIE, BREEFMARLD 8500 ~
6000 £FHT D F R D> 559 6500 FERTIC— L,
Z D, 4000 EFTEORBIFIC OBICRL, €V A—
v DRERDIWA A SN (X1 Berkelhammer et al.,
2012), Walker et al. (2018, 2019) & Z d g% % I
P BRI EE D\ T, 4.2 ka 4 XV R ORI % 4303 =
26 yr BP, ZEmfkg K% 4071 = 31 yr BP, #4717 % 3888
£ 22 yr BP &L, GSSP % 4200 yr BP L% L7z, /Mk
(2017, 2019) 12 & % B 75 o - 837 5 o) 4 ARl 12 o
T 2E, 42 ka A X¥ MMEHESCRRZ IO PR
1c Z2 S B WIREEOMIEH] B1 Y $ 2, €—L4

Z NI IS B2 LS E5 23, 3970 yr BP & 3915
yr BP Hi#2 0 20 4E1F E I FRICHZIB L L 2 L@ S hTw
% (Kathayat et al., 2018), 4.2 ka £ X + DEIfE &
INBDIFHFF I D1 —4" (1] Mt. Logan OKIE 2
7 PRCol T, € — &)V —ililf & AR DI I [ 322 7E [
PARLEDIE T 33 S, FEETTH D REIEER & XSS
fefi 7z (Fisher et al., 2008), 72 Z® Mt. Logan ®
FEHALDORFICIZ A F S L7V = 70 F, T4 A7
Y RTIOKIDMER L, AT TIRBEPHEE L ORE
5, 7 =¥ 7 v P e LD KM OILK & DR
D, TA ATV FTIRAREAE ORASERS T 5

(Balascio et al., 2015; Geirsdottir et al., 2019; Menounos
et al., 2008), 7'V —>r 7 v FOKKa7TlE, S5IZ5EH
D RIRIEHI DA DIER LAY 4.2 ka £ RV F &2 E o0
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Fig. 2 Climatic changes during the 4.2 ka event and their impacts on human society (modified from Hirabayashi & Yokoyama,
2020). According to them, the mechanism of the 4.2 ka event has not been clarified, but relationships with the southward move

of ITCZ, the cooling of North Atlantic surface water, and ENSQO are being discussed. These changes resulted in a weaking of

ITCZ OAEIZEAED 7 HOAE T, Lechleitner

Asian monsoon and drying in extensive areas. The position of ITCZ in July is modified by them from Lechleitner et al. (2017).

WX DR E 22572 2 &3, KZELRDIEE T VD 64 A
53T 3 (Gkinis et al., 2014), 74 A7~ FiEr
i ETd, 4.2 ka A XV b2 Eo0TIC, TEHtEEO
AR TR MK HLER & o 2 BREEAN DO ZA USRS S
T3 (Orme et al., 2018; Peck et al., 2015), 2D Xk Iz,
42 ka A XV M3ZDHEEE ES>PITELT, D
BREEDS LR LI 72 FR I 2> & SEWS 2 B I AN L 72 IR R &
L TEMIT s Tw2

3. ARV MNIDHREMOJRES & NFFEHESANDEE
4.2 ka A XY MR OB TR E AL HEL

7zEEBIL, NEAE~NLREREEN 3N (K
2 MR - B, 2020 5 Ran & Chen, 2019 ; Walker et
al,, 2018, 2019), Z ZClEHEKEED S > THERID I,
FH Tl Z > 7o 2 R T 5,

REIRBEPETCIE, 72 A IUIRICEB T 2% mik & %
DA EbEE N T 528 (Huang et al., 2021), 1Z
LA EDWEIZF Xy FEFEOFICTbivTEh, 22
TIFEGLEERE Y A— v OF{lic X 28Iz k> T,
BIEDWA LR EIIC D, B2 & k2~
Z{t L7 (An et al, 2005; Hong et al., 2003; Hou et al.,
2016; Liu et al., 2010; Yang et al., 2021), JLHEH DN E
v AVHIRK AL TR, e (Hulun) #5EHE (Dali)

i, 93 (Daihai) #l, 2 (Gonghai) i#l7 & CFITHE
o hmic & 2902 X > TRIEZ B DM@ S 41 (Chen et
al., 2015; Wen et al., 2010, 2017; Xiao et al., 2004, 2018,
2019; Xu et al., 2010), ZEmfl &2 AIC X > TR
L TAZIZENRR ABET % L& DICEPES ) o
PHEA~NEEF L2 ENTw3 (Guo et al., 2018), #
WA O WA TR FER A L L L SRR S s — )5
(Z13 %>, 2015 ; Zhang et al., 2018a), PHEBH> & BRIGH
2N COIFR TR PR 2T L 72 (Tan et al., 2018;
Xia et al., 2004 ; 5k - &, 2011 ; Zhang et al., 2019a),
Wit O IR EAL - R L & B ISR K HE S
KL (You et al., 2024), &g CIEHKANRE O T 23
Sl E N T3 (Wang et al., 2011; Wu et al., 2016), £
L - THEBOMIALAE 2> & WA I 23T T DM E F E D
g X Aboh L ©h DBk A e ALY o BT A E) & 1k
EH) L OBEPIET SN w5, ZoHus TR, B
BEFHRO SN VEVIREDLDH S ?{)0)0) (Wang et
al., 2023; Zhu et al., 2017), FZEOEEDEL (Zhang et
al., 2023) %W - w28 (Yao et al., 2017), EILO
HEDMIM (Wang et al., 2014), BEKEOHEKIZ X 23t
K (Zhang et al., 2021a), T =—=a DEKIZ X 5Fi
TEDHEW (Li et al., 2018), HHXIHREARED L5 (He et
al., 2021; Wang et al., 2018), B FiEDHEKIEIHE DK
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T (Kajita et al., 2018) L\ o 7ckf4 2R & RigESULD
IR E OB ESRET SN TV 3, F LA TIizbic
J:’)"Cj(?f(ﬂj(fbi)’%ﬁ'éﬂi)‘(ﬂﬁ’\xﬂﬁLt EEIN T
% (Wang et al., 2016), " THILPEADME (Shennong)
il & EEHE (Jiulong) A DG E DML - RN L
DRI R DL ) & R LD IEER & DR 2 3
ST L CE D, RBiEXix 4335-4269 yr BP DY
LTI 722 &, E—2 I —Tif & FARkIC (Kathayat et
al., 2018), 4.2 ka A XY FRTYH 4.0 ka T CI3HUEITE
HCHZmDOEEIRE, 2Nl 72 2 L29R
ENTCW3 (Zhang et al., 2021a), HEKEETIE Z Dfib
IZH 4.2 ka 4 XY MIBBET 2 BOWIERTHOI TR S
23, HMEKRBEL ZDJADRRL 70X —D T — 5 &
L7178 (Lin et al., 2022; Zhang et al., 2018b) 2 X
5L, Z m%bgﬁarw& V22U T D g 2 & 7
D, 2L OILE EINIFER L L7 E I Tw 3

K77 o427 =7 Tk, FAVRAICET L
JKEDHIK (Yamamoto et al., 2021) %, A—A 7
7ALEBIC BT 5 v A=V 5L DBkE (Denniston et al.,
2013), =2 —Y—7 ¥ FOILEICBIT 2 HOEM (Gomez
etal.,2004) ZEBWHEIN TN D

7Y 7T, 28— D 7 7l (Nakamura et al.,
2016) LAY FREHD AN F—=F AWM v > T 434 7l
(Sandeep et al., 2017) TEZFE Y Z—r DL HE X
NTL 513, A ¥ FIEER 7 7 €7 Cl3izibic X
587 v SCHOE T O FEES i ST 5 (Dixit et
al., 2014; Kathayat et al., 2017; Staubwasser et al., 2003),
ﬁfﬁf 1342 ka A XV MZEWT3.97 ka £ THiv 728
Wt ML D2 3.76 ka F TRtk L 7 WER iz ki
o THRIINT v SSUHNEIR L 7 £ ST w3 (Giesche
et al., 2023; Scroxton et al., 2023), LAL N7 v 33CH
DB L o lgix A v & 2O Fiigds & F oA
WHEIPHIC KA TED, BOBEPSBCAT Y 7, T
KRN - ERBEROHIE G L, HRELFIIFERKDD S
Ml 6 = 706 DRVKD KBS SN A HE TH %
HzHBRT 5L, N7 v SRS Hik 28 L TlE
THTERVEWIERSH S (Petrie et al., 2017),

AV RY I 7T, 42 ka A XV MBI 36200 LR
KD IIC K >T7 v A R XIS L 7= 2 &3 ) 7
ZHLELTHRESNTED (Cullen et al., 2000; Weiss,
2017a, 2017b; Weiss et al., 1993), Z ORHAIZIZHIGD
ekt e 2T A TIRMERFTE R L LI Lo
7L Tw7e 2 & BIEIR A = H Az AL Tttt D o
HRICHFET B BRI TWw3 (Carolin et al., 2019;
Lawrence et al., 2021),

MO REE DL Ny R TR, B THRENRD S

WEVIHELH BB DD (Manning et al., 2020), —fi
X 4.2 ka £ N> FRFICIZEZEA LS EA, 4V — 7
DIELH T OWA, WAL H -7 £ SN Tw2% (Bar-
Matthews et al., 2003; Kagan et al., 2015; Kaniewski et
al., 2013, 2017; Langgut et al., 2014, 2015), —/5, L
v 2R TRIELEA ZZ DTk R, RE» S EET
13 300 ERIRTR ORI 2 lH > 7z ) HED H D
(Kaniewski et al., 2018), A7 T7RHT7 L7 TOHE &
B TEZLLE, 42 kaA XV FOMICH tax R 5IREE
B LBRELENH -7 X ) TH S, HiHFHOALDHIE % A
THDE, AP TIERPLARL VI, 7V 2 ) 7T 4.2
ka £ X FOREICHZR LR D SN TED, AFE

DFEDPE X% (Drysdale et al., 2006; Groucutt
et al., 2022; Lopez-Saez et al., 2018; Ruan et al., 2016),
I EZDORATIE, 4.2 ka4 XY MIET~LE G
D& UCHAEANER, F A VTS T T A VT DK
AR5, DB RO MUY E A = DN, SRS
DEHR LT, =7 ol EE (5 3-6 £#) 29
HWL-EEZN T3 (Arz et al., 2006; Hassan et al, 2017;
Pennington et al., 2019; Stanley et al., 2003), FESER}
EEREZE DR 2 M & HHH T, Younes & Bakry
(2022) (dH e & HL T~ & BOAHE ISR L 72 L\ )tk
BIAN TSR E TIE 22U X > TH EB 2 3Nl
EOBERMET L, & RO S8 1 RN T T
A U7 2 At oxIRZ R L Tw b

77 VARETIE, TFAETDOYFIRF e Ty
T 7C¢4.2 ka 4 X¥ MBI 2 A 2R M E I N
T3 (Marshall et al., 2011; Thompson et al., 2002),
IRV EAYDCELNLZ N =il r= 7Dy
VA IR UIZE I CH - 7o & ST 5 (Ricketts
& Johnson, 1996; Russell & Johnson, 2005; Russell et
al., 2003), 77V AHRETIE, 4000-4200 yr BP I2B
V%~ oL Rzl & 3900-3200 yr BP oI X %
F ¥ FHOINER, SiB NG ENT» 6, Ny —EOHA
HMDERE L= E T3 (Koile et al., 2022;
Maley & Vernet, 2015 7% &), 77V AEF T, F3IE
7D 7 (Dante) DA% OMEFZEZERMARLD S
4.2 ka A XY MCEVERERHDSH N L CAADSTEL L 72
Z EMERIE 3 (Railsback et al.,; 2022), #°>F (Dante)
T ORI O H OFENTH & IEIIA 4.2 ka 4 X FHIC 2
FlHo7-Z PRI T 3 (Railsback et al., 2018), —
73, E7 7V AVEEE DA koY ¥ — (Katbakkiese) IR
AT XX DPEMYIDIHTTIE, 4.2 ka £ X DRI
FoADSN T (Chase et al., 2015),

A7 AV DHRHEHCIE 4.2 ka £ v MHIcEZRELL, &
J5 DMl N AKAAR N S D AR IE ORI, W oM E)E
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DB 72 EDME SN T % (Booth et al., 2005), b7
Tuavid, 42 ka A XY FOEFTIET XV A PERETESIC
HBLL, 4000 yr BP 1ZI38R 4 Bl CHRAIBREE R D 41
ICHLAAE N T T, Z DIREUC DWW TR RIRDOEE) & D
BT 4.2 ka A RV P OB I LTV S (Merrill
et al., 2009; Smith, 2017 %2 &), A% EETiTbils:
BRI X 2T TIE, 4.2 ka4 XV F2&T 5400-
3900 yr BP IcHzifb L, 42 ka A _X¥ MlIckyERaY
DB 2 2 Lo NFHOAEZE L BN ER I TVw 3
(Torrescano-Valle & Islebe, 2015), 7z X% athifn
AR DIBFTZE RN AR DT TlE, 4300 yr BP ARSI
13, Tb=—=3 -« FEHIREIOHKIC X > TRFEEHD
WL DIRFHHIC Ao 72 L ET w5 (Bernal et al., 2011),

7 XV AT, =R ET7OIUHEKRS 7 3
=7 DO HE T 4.2 ka 4 X¥ P OEBENI AT
H2HDD (Schimpf et al., 2011; Thompson et al., 2000),
77 PNV OWEDO AR Tl 4.2 ka 4 X ML
Aoon, HEKEREO R 7R OfERZ T RN AR L
P OTLI N L RMBELEE DY — v LIL DK IREZE B DSt
ok EERIN v (Wang et al., 2007),

4. PEAETD 4.2 ka 1RV MO ANBHEEANDTE
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Fig. 3 Impacts of the 4.2 ka event in mainland China (after He et al., 2022). A: Sites with archaeological radiocarbon dates in

six regions of mainland China and location of climate records. B: Climate records of the 4.2 ka event and changes in precipita-

tion during the weak monsoon of 1979-2010. C: Summed probability distribution (SPD) of archaeological radiocarbon dates

in the six regions. gray: all dates, red: during the event, green and blue: after the event. D: Occurrence of crop plants across the

4.2 ka event. pale red in the background: during the event, pale blue: after the event.
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A EIRIDMGE L 72, Z OMETORERIL, ALPEE T
PP X > T 4.2 ka A N MHOBEAT % L DOWLED
WXL, PR CIIMIEOTERFEZE L T AL L 7
ZEERRNLT0,

42 ka ARV MioTaxs— - F—FIick Bk, Fi
LR S BILT IV 212 CORgIZIRIE E 2D, 2k
0 A6 & PN EZRAL L 2248 (Lin et al., 2022; Zhang et
al., 2018b), Z#UFEY A—r 235k L 72BROBIE DK
HOLEFE X{A->Tw5 (M3B), 4.2 ka £ X M
WL L LS EA 22 L SN A HEE Ca s - 44
LAXDRIENZ ORHNCIED 2 DIE, 779X ELD LT
ELRRICEW D EEZ6NTVWS, 4.2 ka A Xv M
IS RVLIE CRATE DS HERR IR & 72 > THi A 8 S i B
L7zDlE, BOKDOHRPHER T EDORE RAMGLEE N Z
DHEREZIN T2 (Kajita et al., 2018; Li et al., 2018;
Wang et al., 2023; Zhang et al., 2021a, 2021b, 2023), 7z
721, 4.2 ka A XV FIC 2 A X OELED T CITHERT LI
THEEINTED (Long et al., 2018), Z DD HRR: &
BHDEBICOWTUIZ SR MV BE L L) TH D,

HEAEICEITZZ9) L4222 kaf Ry FHoEHD
HRICIE X D KRE L ULINE X OS2 Z B D3 HAE L
7o FIXRY VTORFDRITICLS E, FRT7IT7T
13 5820-5180 yr BP IZKE LT IE203H D, 5000 4EFTLA
BElC e > TR 7P TRIED aLX L4 4 L ¥, F-
¥, FEBLXCH7ZY7IREO 77 £ X D% Ffoi
PR3 F Ry b EFREITH TS HBIL, 4000 4T LA
I ESBICZ2 5 (Tan et al., 2021), ¥ V7 ma—FKIZ
o 72 NE D R FE R AR L & R &R AR AR E il D R
Ty, x99 42 kaARVEEBICLT, a4F - F
FLXELTT - FEROPRBOFRNALZ DO NEDHH
L, ZNETIETF Xy FEEOERTL2HBL Tok
Dol ALF « AL LFDVHIHAN LAY, 3500 FHIC
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4300-3000 fFEHiIC 72 5 &« BT 7 7iEIEO
Fo XX LEESD LR O 2 503% D, TR
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L 7 KA PRI DR £ iz, 1REiMd hEREEICE
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SEENFIFEL, I CIEPEREE RO E#SHBL L
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HotDs, NOFHEFEHTIEA XY FORIICHAL TZD
BREDTR E & HIHIR L 7202 L, JLPRE Tl A N
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Lo REBIURIN TS (R, 2025),
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HAFN BB 2 789t o B H) & NS L OX)n

1 Kudo (2007) & LV LE (2012) 12 k> THET S, 4.2
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X O v FE O A E QMR L ERNMAEL (Wang et al.,
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OB OMEAEZE (511, 1999a), B DMK HEL
B GaE-/MZ, 1990), TEER RIS A DO BRZ5E (i
HEIE2>, 1989), B EWIIITH AR L= BRE B o B 22
& (i, 1989) LwvonHifih s, BEIRECEHL %
T RN LI, 2L, MW AKEDLENE, HA0E
ZHLE LT, A XMECHCEEOMK, HEEY Mg,
Y & 2 DERMIEEE W TEIEEN TS, F
P AT (EE, 2017 5 Tanabe, 2022), —J
T, ZORHNCBIRHLT OB TROADER I L5
ZEiE, FoiAILEEENES T RW S (F, 1989),
DL THEHHEMNIUT O TEHEBFTOIME I N TV
(LHEIZD, 2007), ZD1=®, ZORHOHERY) BT
HTIEF—MRICRAIL TWT, ZORZBELTirhbiiTw
LA TH T = DBREL T 200 ETH D (F
JIl, 1999b 2 &), LaL 2oz, ZDOwitg ciEiho
BRENRIN OB SR AT 5 E L DI, b
F /X %IFILO LT A VBRI E-NICHH I N,
R R D A4 DHEYIEIRFHDBI K ELS LD 2 IHTH
D (BEWk - 1% K, 2014 ; Noshiro et al., 2025 ; % K
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R D = ALLLGE BF 0 £ 75 o i & PR YA o /K IEAR T
(Kawahata, 2019; Kawahata et al., 2009) & OREA K
CHIHEN TS (X2), Kawahata et al. (2009) X O
Kawahata (2019) %R L 7 BEBE OIS NI 4.2 ka
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Tk T %, 7, “INAIBEBRO%EE L 4300 cal BP
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Fig. 4 5'°0 records of planktonic foraminifera and summer and winter surface temperatuares in Okinawa Trough, Danjo Ba-
sin, and Ryukyu Trench (after Ujiié et al., 2003). slashes: Pulleniatina minimum event (PME), dots: cold periods.

BAEBFIRZ S Twivy (Yang et al., 2011), il
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MRHIC EALTED, RN EmL ko722 %R
T\w/z (Zhang et al., 2019b), —77, @WPEEMEIGCTbD
N IITIc L L, A XY MHICIZEZE L TS (58
WTbHoLRHIN 2 MH Y, ZORHIIEY Y
FRIORBEMER D ADMNE 225 2 D5, EEEIME T
L7zt &nTwa (Park et al., 2019), HiERFEEITIE
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TOOMMTLETNET, BMOREIXET L Twi
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INTED, MO AL DATEEREICIIR Z 2L
D> 72 Z EAMHIBH L 72 (Noshiro et al., 2025)o LoLT—
J 8 AR B B HESCRFR D A 4 DAETEORRED H AT
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<7\ (Liu et al.,, 2023), ZD7-®, Helama (2024) (%
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