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Abstract

The climate changes during last 2000 yrs are one of the main topics drawing the attentions of
scientists all around the world, as it connects to the climatic data obtained by the scientific equip-
ment, contains the information produced by the human activities, and is also the key point to ex-
plore natural processes of the climatic changes. Generally speaking, three aspects of the progress
have been made by the Chinese scientists during last years, which include firstly the calculation of
the temperature and precipitations using historical data and documents, and then is the climatic
proxies drawn by geochemical, especially the organic geochemical data. And lastly, the climate
simulations, especially in the aspect of the precipitation changes under the scenario forced by
both natural factors and human impacts. Among the studies on the climate changes during last
2000 years, lacustrine sediments have the priority of irreplaceability since they are widely distri-
buted, their accumulation processes are continuously, and they also contain rich information re-
lated with the climate-environmental changes. Anyhow, there are not many studies on the lacu-
strine sediments and there are few proxies obtained from lake deposits that definitely represent
either temperature or precipitation. There are many problems to be faced and overcome on ob-
taining the sediments with high resolution, establishment of the highly accuracy and reliability
chronologies, defining the independent climatic proxies. We believe we must put our efforts on the
following four aspects: firstly, we must concentrate on the accurate datings; secondly, we have to
focus on the comprehensive studies of the climatic proxies and independent temperature and/or
precipitation proxies; thirdly, we must enforce regional correlations of the high resolution records;
and last but not least, we must make great effort on the exploration of new technology and me-
thods, new concepts and new proxies.

CERAER .


http://www.hanspub.org/journal/ccrl
http://dx.doi.org/10.12677/ccrl.2014.33014
http://www.hanspub.org
mailto:liwenjing512@126.com
mailto:fqchang@niglas.ac.cn
http://creativecommons.org/licenses/by/4.0/

1% 2ka WHHDIARIC S X BT s B SRR B AL BT 7Lt e

Keywords

Climate Changes during Last 2000 Years, Lacustrine Sediments, Climate Reconstruction, Climate
Modeling

TR 2kafiHR L R R B RN SIEIAETT
R R

FXH, FRE
I R AR S s R 2 e A AR S B AR SR R R S A
RSERE, B

Email: liwenjing512@126.com, *chhang@niglas.ac.cn

Weks H . 201445 H1s5H; EEIHM: 20144F6 H14H;: SHHM: 201446 H22H

HE

EE2000F I UBERUERERBUFARERNZONETZ —, RERLZAFERNEEE . LHINKES)
XAFERATE A R UR BRI BRI, BATS, RE¥EE2000EURFEIHRURER
TIHRAMT=ATHEEE, WP ESORBERVURE S M%7, BBTTRBERALZ R AR RIS
REEHL, Re RS BRSNS T KRB AR T, EAREARNTEERKERGH
BT T5 T B T R R . FENIE 22000 AR AAL BT Fi b, WA RS2
WRESE. FREEFEFNNBERAT AL XU ERAARTBRKIMAL . ASTFEFELRRRT
E2000Z B0 TR FEA L, SMREBHIR G VURERT TR KL S, RS
BATERIR. BATNS, REMBIFICREIE2ZKaRESBERUFAKEER, BmiIRETES
& ReAIRIE A /BRI BRI RRIFARE, R TERBATNBIEROROPER. mREESE, S
REFSHETBERIRIRZ 0 B R RN R U R SR, SRRER DA RRR TR LEF
R, 45 R#RTARTA LRESEATH: 1) EESETIRNEERES; 2) mEd
WS AR SRR T 58RI K E BB EHT I 3) MR PRI TR 2
STHBTTE; 4) MRS LR NBI. FHERFEA. FHE. FRSAHFEROGHANRR.

XK ia
Ir2kaPURSARZRAL, BITAVIR, SURER, SHEAEDN

1. % 2000 FESHETLHAFTAHIEX

ik 2000 A RLRAEAZA P s EdE 1 DLAG R X i o SR T UANRRE S B, 402 76 200~800(E% 900)
1] B % A V4 B (Dark Age Cold Period, DACP). A 7t 800(&% 900)~1300 4 [t - H 20 15 BZ i (Medieval Warm
Period, MWP). A7t 1300~1850 4/ 4 HI/MKI(Little Ice Age, LIA)ATE b A i DA K B ss 14 I8 3
(Current Warming Period, CWP &f Present Warming Period, PWP). X B -t 7 A S8kt £ g 45 5 F1 K Jg


mailto:liwenjing512@126.com
mailto:fqchang@niglas.ac.cn

9% 2ka WHETTAIE T BRI RS (G S0

(B A T AR A3 AR BT J . Tl iy i AN BUARIR T I 3 p X AN A ) SR AR AR R T T
FERERRN. FFERE LR E R AT 5L HIE A IS S m R SRS AL 20 i e
TR RSB AR ERR, ST B T k¥ dr DORERGE KSR CO IRIEAL 5 iR =X
PR AEON S B BRI P 3R AR, NN ORI 1], X H A 5 80, 1 A BRI T RE 51 R B
1 9 A8 HLAG B (1 T 73 3

PEA 2ka DLRSEABERIVK S 5 B d R AT BRSO S A ES I . 7 52 SRR, SR A o% & K A
FLAEFRAR AL, 3E 1 0 oK Sk N AR AE IR AR A . D IR e ik AR AR IR 37 S HE st
RIEH)—/NEZ “BIRE ", AER—A 0 S AAEANTT [l ) 27 () R — B ik 25 AR AU 5 1) 3 22
Bz — IR 2 B At AR SR K B s BE AN [1]-[3]: RIS, BT ASEshpgsen, | Tk sgar Dok 4
BRIGLE RS RR G POl T v, LT v P T P55 R ol P8 AR SR et X L85 1 10,000 4F LR II/KF, X AN
NBAAFE RRIE R T ISERrh s 5 5m, 1 RO R SR (SRHF I 7L 5 B0R 5 (BUR 5 [ Bred 27) B 3
PCRIIMR S M L[4, Bk, AT GEEL L HER T, CENE AR 8, b
EARUBUG S S P FERmsRm HSch—A < EPRBuaRE R, R BRI BT e BUR S
R RN 202 FEFNUS Je i) i) i 5 B R 22 4, WE KRR 224 KEIE LA RERSE . WERe%
FIE ZF 2 5 b 98 BLBEAR G

MBS TSR E, A BRiEEE (PR T R O3 A A A . WE RS IRE, BEE S RRIEE
Frgt e, EERRRE LES S 80T SRRk E A bk m AR W PRoK IR T R EARR, T
HA AR, AR, AR H RS s s T - BERE L, AR TS A
A FEEYZ FEER ORI Bdm AL G i K AR R 548, i BLglok)Ek, S808°Fim
LFH[5] [6], RATREMFS 2030 A2 W ACH X -7 Bt 16 JE2K, 1 2070 SERPK 2 B FF 20k 50 JEkK.
2070 4, PRSP DO A UL E N R LK, L BIEE. FnBrE . R AT
153 5 15 R b, X T I e A 77 B J P, 52 AL ) 1 DX 23 it 50 5P A B, BE T NN JE K AT
1 e .

WFAR A NI AL 1205 5 BUR % R Z Mo 54 N D RIERS 5 9 F R A0
FAVEHE L A ANERE S A S AR R[7] [8]. WX E X EHE, AR 2
HO TS A AR AR BE R . AR 2 AR T b i R 2 REPE R N 5 4050 R R AN 18ET 1) v 56 K i i [X
2000 4F LIRS AR R DR R X AR R s R AR 3, 0T 4 A B S S TR R R 2
T EER, WXTESIANE ., KR, P SFHENSEME.

TESAFBA I TR BB T AR SR AR A A o b b, AR B SORAAR HRIE AN AR A % S5 R
MOCHE, RIS SEBILATE I EEMLEDE . AMUtl, X R AR 5RO X
AR RGRE R @I A RE RIS M, BTSSR R 1 E
S, AU AR 3 AR A AR A A M — R R IR R

2. @& 2000 SIET R K IBIRR

k2 2000 LUK AR, 4R U AN B K AR A g sk ) B AR B b LT R R I AL A,
HA L Mann S5 [9]M0 Sl ARG I 51 R T ARk 2 vt TEFREIF 2 2% R A SR o [ 4R35 - 1
FIABR(IRE) . TR K) AR LBEAT 7 EA[10]-[16], FIHAME[17]-[19]. ¥KHE[20]-[23]. £A5F[24] [25].
UURR[26]-[35] 4t AW [ 36]-[38] 45 B SR UEHE T b B A AL AAE AL A0 P A6 AN 75 5 e i B R e il X o
FENFA AT TG B LA 2 PR, EE 1 55 4 B 13d 25 1000[39]F1 2000 4Fiff AL
TR 51401, RIS AR A AR O o e 25 1000 4R AR AR A HEAT 7 RSB [ 40 I %o 4= Bkl 15 AR Ak F) 3l



g% 2ka WHAVTRIC S K TR (U SR AT TE it

AT T M [42]. M Yang ZE[A01ZE A AT . MEARAEFS . VKOs, SCHRBERHO I SRR 4R A
AT IR E D AN ACR FE fh 4 v DUE H, 2ka SR EZAHAHIL/E 240~600, 1400~1920 AD; HEIA
79 0~240, 600~1400 DL A 1920AD~IAE, BN B A7 £ T4 2 | RIEIR— RN eish. it — 9
(3 BT Yang S5 [431F0 F 3 5 s )5 AR L Rt 20l — R AR EE b B, 3 T g 2% 3500 AERE
K, AH 5 —J5 TR Z X B A BR IR - BEKAE S MR NS Ao fb . 58 A SRR U3 g sk STk
FE T RERMHIX T 2 2000 45 BT AR B K AL 7 51 [44], 48 HEZR I Dok A R B AR 2 17
T WD TCHT 200~ 76 180 4F). [E)#E(541~810 4E). K J1(931~1320 4F) K& 20 4 4 MR AL & re AL
i](181~540 4F). M fH(811~930 4F) [ i (1321~1920 4F) 3 NAM, Hr R IehRIA S b ERFAE it
B HA(MWP) B AT B, 17728 5 B AL EH AT IS ¥4 91 23 01l 5 FA IS I AR S (DACP) FINK I (LIA)AH ;. 13~15
TH 20 S A T R R R BT A, LR E TG HEE 1500 4E LARTFEK RN, fERESEE ST, b8
T 155 A L 2R 38 3 T ) PR K 2 TS ) o X ) A7 B SR SRAR BT i 25 2000 48 DK FE 55 B K AR AE
FLX R AR e FARR VE Rk R 2 —

TR 28 R HOER A, R0 2 A ML AL F8 Boeh iy AR g 4T T 2 05 T R ER I ORI 8 [45]-[51], AME
XPEATURR R AR E RIAL 3R . IR GRS SR IR EE M ¢ R AT 1B 7E[45] [46], T B i s AR TR K
SCREAN RT3 BT S T IRAR[47]-[50], JRxtid 2 2500 4E IR AR AT T EE(51], MORrIfEiE
TR ST IR AR IR T

FESEAEATT T, Liu Z8[52] 0] ECHO-G #x{Ufid 25 1000 4F DA BE AN FE K A4 EAT 440,
G5 ORI K PR IG RIN, AR TE P VE iR BERR P B2 K . {HAE CO, i = S BRI T 751 K1
PR BRI 23080/, R AR AR TERE b X o X — R IR 1R N5 3 5 8UR = SR 15
SRR T Al S E I (MWP), EREKENF i 20 iR A R IR, 3k i HEA R = R S B A BRAR R
5 K B 5 S 164 00 5 4 SR M R P A B P PR AR ) 22 0 o X — R, AR O iy T ANATTRE AR N R R
iR A ERAR AL ok R A 45 SRR MR

B2, AFEHX . AR E S50 WAL 2 AP JE . 10 Kaufman &5 53] Jb 2k
60 S5 LAt st X UKo WA VE 10 SRR 4 B 1) E i 42 5 Moberg S5 [54144f i %6 B0 RERI FH 4502 74k
T RACEER B AR 2 R — 218 1), i, 2005 432 [E [ R RFEHE 42 0 £ (NSF) SLi 17
ARCSS2Kyr 1%, *Fdbil P pyit % 2000 AT EHE . XA THRIE] 2008 4% &N IGBP-PAGES
FIAR it 25 2000 SRS %R (Arctic2k), ZHF 7R X AR IX. 23 45183653047 T b, FHR s T 12 4A
3% [53]. FEIX 12 Z6WIVAC AT 7 440 s R it 25 2000 £E A6 HR 3 X SR R BN ASAEAE B TG (1) 47
NS, A5 s R T ITHE BRI T, 15 0] 8 ) S Be 2 H g P AN A BE AN I d 5%, B Alaska
f) Hallet Lake F1 Iceberg Lake 1ffJ Iceberg Lake ic.5¢ 2 A A THEIL 211 Hallet Lake %75 H BB T
BETHREAH R (5 2). AMAntl, AR 7 58Sk E 13 E 45 2000 4 LUK G E AR {4 5 H 4
() 4 BRIE P A AR AR AR AT . ARG T THAF E B R 22 57, tBAELAS 0 AAH T KGR (147 Fid P [55)
BEAATE Bl 12 MR B3GR, 20 MWP R CWP I 31, 1 HABILTE T 1 B 15 B AR VA 31 (DACP) 23 XU B K
LG

XTI AR AR A R R S LB AR AT ARG S R o 2 20 3G BE A R il i . — L6225\ K
BH A S A L Bl A2 2 1] 1850 47 LAY H [ X il AR I - 2208 1, Ty 1850 4E LS, il & SRR FE I
B It 20 tH 40 ¥ B AT S N E B VR F [41] [56]; I #0320 tH2 a2 1R T AR A AT AR 15
DR K PR AR S A K L dG 3l T 20 TH20 5 50 4F [ i BE AR A6 ) 5 5 & SR P 39 0 25 D) 56 R [57] [58].
Grip b AE gk g2 H1[59] [60], 1] ) S AMAE F- 06 ik 25 SR AR AR B FR b (0 2 SR T SR PR AR 5 B A

AR X ARAR 3 58 3 5 o [61]



L% 2ka WAVTRRAC 3 X TR I SAE A BB BT FU st

oM
O 0.1 '

_0-5 TTTT T T T T Ty T T T T T T T T T T T T T T T T T T T I T T T I T I T I T I TTITTTITT T TTITTITT T ]

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 19002000

Tanom (°C)

-1 TTTT T I T[T T [T T T T T T T T [T T [T T T T T T T T [T T [T T T[T I T T [T I [T T T T T[T T T[T [ TIT T 7777

0 100 200 300 400 500 600 700 800 900 1000 11001200 1300 1400 1500 1600 1700 1800 1900 2000

2929 ¢
28.8
284
28
27.6
27.2 TTTT [T T T [T T T T[T T T [T T T[T T [T T I [T I T [T T I T[T T T [T T T[T I T T[T I T[T T T T[T I T [ TT T [T I T [TT I T TTTT[T1TTT]

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
Year AD

SST(°C)

Figure 1. The representative temperature reconstruction during the last 2ka (A. temperature reconstruction of
North hemisphere, after Moberg et al., 2005; B. temperature reconstruction in high north latitudes, after Kaufman
et al., 2009; C. the SST reconstruction in Indo-Pacific warm pool, after Oppo et al., 2009)
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Figure 2. Temperature changes records of the reconstructed Arctic lake in the last 2000 years (date from Kauf-
man et al., 2009)
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