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Abstract

Cele oasis is located in the middle part of southern margin of Taklimakan Desert
(35°17'~39°30’ N, 80°03'~82°10' E, ASML 1380m), with a warm temperate arid desert
climate, the dry degree is extremely high, can reach 20.8. The Sunshine time is long, strong
wind blew heavily there in Spring and Summer with more frequent sandstorms. The
vegetation in this region is extremely poor, and the vegetation community types drab, single
structure. In this paper, we through the study of Tamarix cone secion in Cele damagou, with
the help of the WAPLS, we reconstruction of the process of climate change research area in
the recent 400 years, and analyzes the basic characteristics climate background area evolution
and its comparison with regional climate records, discusses the changes in plant communities
of the research area.

The research result shows that, in recent 400 years, the climate and vegetation evolution
in the study area experienced three stages and nine sub-climate fluctuation:

In 1590~1810, is the longest study period in given priority to with warm and dry, and
accompanied by secondary cold warm and dry wet alternation: in the time of 1590~1650 and
1731~1794 is partial wet period, 1651~1730and 1795~1810 is warm and dry. Pollen type
dominated by herbs and shrubs formed the desert-shrub vegetation mainly consisting of
Artemisia, Chenopodiaceae, Gramineae and Tamarix. Quantitative recovery of the
temperature is 10.5~13.4°C, average temperature is 12.0°C, precipitation is 19.7~60.1mm,
average precipitation is 37.4mm. It is presumed that low temperature conditions during the
little ice age and the North Atlantic Oscillation negative anomaly resulted in enhanced
westerlies shifts southward strength, make the reach study area water bapor changes,
prompted the stage of the relatively long period of drought.

In 1811~1945, it was a transition changing from dry to cold and wet, the climatic
fluctuation is obvious, experienced the alternation process obviously a cold and wet ~ cold
and dry ~ warm and dry ~ cold and wet, of which 1811~1838 and 1859~1909 for the two
stage of the cold wet period, 1839~1858 is the stage of a cold dry period, 1910~1945, is also
a warm dry period of the stage. The vegetation in this period is improved; form desert shrub

vegetation major of Tumarix and Chenopodiaceae, the area is expand. the temperature is
vl



9.8~13.4°C, average temperature is 10.9 C, precipitation is 19.7~83.8mm, average
precipitation is 54.3mm.

In 1946~2010, it is a relatively cold wet stage, the temperature has dropped in small
increments, the precipitation increased obviously, the temperature is 9.5~12.2°C, average
temperature is 10.3°C, precipitation is 37.8~98.5mm, average precipitation is 68.9mm. The
vegetation types are mainly desert shrub, the area is further expand.

There are a large number of crop pollens marked with big grain, which indicted human
activities influence had increased gradually.

Since the 1930s, regional temperature fallen slightly due to the expansion of artificial
oasis in this area, formed the obvious "oasis effect” ; since the 1970s, precipitation presents a
downward trend in the study area, we think that is because in the basin, middle reaches the
increase of water consumption, agriculture, industry, life caused by underground water level
downstream continues to decline, soil water shortage, water plant growth condition

deteriorated.
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EAEEUR, ZEESRSBERLFAREINRNERW, FTEACDLH HArt R
IR EMNEEFBERTZ — EAMITER[ERCREAF —EIRBER, Rt
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STAZES BN, BT X R SR 558 HE Kk B KRl

EEWMRER, ALERABTRERARERT, KEZUEARNEERREAFNR
W, HIRHRTR N EEC. B, FREGARRSSHEEN, #mbitmEsesR
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AR FRBMNRETEXZ 0, SHEBALIZMX S ETBEIN M EEE 2 T8
MEEERBEHRERL. KHZI FHERNDTHERESECLILEZR, BRE
~FWBAER RGN, AFFERERHE. HRAEHEETEAO TR S REH
WU, FRH RS R BT EE A R R R, AR, KT KB
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SREIEAE, SHEREREREEAEER 5 AE s R TR, H
AZXBAREE . SORFHIRAEMANXEE TR SEN T EAREER
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1.2 54988

1.2.1 £H0

1M, BRREREM (Tamarix chinensis), X AF T, BEMEIREGEEY . HAE
KHE—RAR . B, ARBEMEREE L, 550 RESAER TSI
WX, ERE, IMAEKREEEFEEIARGDH. WAER. HEN=KEH. A%
HHPESHX, LPUFEN = KREMP LR RFES, 7TLUARI4E I
[X) 84%, 45 HIEFEREMMIX, LHIHFRESE,

AR —FRETRXNEEEY. RS TRBENTREXHETROERE
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KL RLN, UENEREN HEFETHEKTED. Bk, amsdKaR
KEAMEN, R THREXWERRPHEKES, RBETREXEFEK.
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AV ARETRX SEEYY P RARRENIVW EZ — BAREALERY
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Fig.1 The schematic formation of Tamarix cone sedimentary laminae
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AP BHTRGE (BI“E2"), RAMPEEKNYRSFEENEE. “FE”
PRV ENEEEERAIMEKLAFED LR R A MIRE R ZHF BT REIX 58
BERER; FIRGZEFRBEN B, 22U 34 KR 2B AN A X B
FEREYEDNENEH, AYEX, HEEHERE, RZUK#E. B, aHdan
MR EEMRZERE. Mie—F, B MR SRF S BT Ena8Ea.

1.3 i SRR B KRR

AHVERTREEMEBEETRERM—MRSIHTEFTR, ERNYENME%
HEERE RSN ESENEREBRE, fARFRARKEESFES HHREHRA,
BR, AREXE, AUIHPEHFRFE—ERNANE, W: RPESIHERR.
KRB REBAMERIX, S3E AARRERMRANXE, &5 ELNVEERNE
SHED —EREENEL, HIERERARZEFEREMANEERA. A THELOVE
THERMER A SE M, XX ST IE N FEEB MM ET BT HEAE,
PASR U 4E O VEER 1
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7P B8 TR I B 2 B T SR TR KR, SRR R 43 A0 AR =R Rt iRt mT A
FoRL TR AFERE T —H,

YRR B R R A, DRSS ET TS EARME. AR
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(http:/eapd.sysu.edu.c/) %&; EEERRRBIFBERKERE. BKrERMLE, Em
THXNERE ., THRE. ZRES, # PR THARRERREEER ST RFRHK
FEMRISE A M.
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Fig.2 Sketch map of geographical location and the sampling site
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MRRAF KM, TREE, SHEBRHBAPHREETRESE, FF8
KB R 351 mm, MEFHEREE 2595.3 mm, FEERE, T8 REAE 20.8;
FEFHRE 11.9C, 210°CHRITESHFBAE 4200C~4340°C2 8], HEBRIEK, F£HH
FRETHATIA 2697.5 h, EER 209 R, BHRAHKT 10 A 15 BEAR, KIETRFE3 A
20 HER. BREERR. THRER, UREEERELEME. FEBRKEFER.
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MAXEEH AR LK, ABFX AR AE. FERRE KR, SURA. &
BT FEREAA ., AR BRI R R R B 1R
] 9 = Z=TT MR, ARG KIE EEAREEW . RMFRKMKIEK. ZERA
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MARAX WA RERRERZ, BREEHEREER, SHE— FARRTESR
#i#% (Populus euphratica) F1/DE7K# (P.pruinosa); HEAEFEH LZHZEM (Tamarix
ramosissima) F1 % {E %0 (T. arcenhoides) 5 ; /MEAR L T EH I E AV 57 (Calligonum
caputmedusae). FEEWRE (Ephedra przewalskii). FEEELE (Reaumuria songarica) %% .
LEATAHEY T EHRIEH| (Alhagi sparsifolia) . #3 (Suaeda salsa). 1644 (Karelinia

caspica) 2,
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IEHAT 2011 46 6 A 18~20 H, 7EHEEHEXATVaH X 3T L% M4,
e T AN EAGEMTRGENINDE, #THRRETLE. B GPS ERE
FLSFRE S ARKR A 37.09°N, 81.08°E, #E#K 1318masl, FIEEL 4.5m (E2).

RGBTSR ANEETED, RERRKEEX LMY QR T EENREE,
HREBAMPETRYENZE BNE 2 RBE IR TR L, RER L
ARAENR EEEAE—E, BHRBEEEFNSZEMIT B LT FRKHETHRK
£, BHXENEARIESRNT:

(1) FFHF GPS &L E SRAE s BT 7E FORE T SO B AT BRI IK 0 AL

(2) B MPasIE. H¥LA L FERamyeRmKEL, Famy
AHITARGUR BB TE T Bom K

(3) MEFENAFEORE, S FEHIIR:

(4) STECBEH| AT, RS G /KR I8 & i ;

(5) TP AHHEMTTRLESEW, FRTEXNELEMLREE. $7iE;

(6) Ak RIMEF RS ESBENNIREEURFERREER, FMrd
BX;

(7) HEROHENHATRYBHITHEGRE, BERALITRWF, B R
FARITEERE, REBBANBNLE T, FHREASDT 200g; MFRLEHEM
MEE, FEHEERF, R CRAERRENTRE.

(8) MEXEMLUBHERBAELE, FHITENFRS.

FEiZRE AL RERER 151 A GR 1), HRAINER T XA B E T . MK
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*1 SRREQNEERE

Table.l1 Sampling method between different Tamarix cone sedimentary veins

HahsS HFamRE XE¥ERE
C1-C33 0~72 4em FFEHEE 2.2cm

C34~C42 724-930cm  HFHEE 23em
C43~C85  93.0~1180cm  IHHUBRICIFEE
C86~C97  118.0~1432cm IHTFHEE 2.1em
C98~C126  1432-2080cm IXFIEE 22em
C127~C141 208.0~250.0cm 1%#FH)EE 2.8cm
C142~C151  250.0~450.0cm  3%TFHYEE 20cm

32 QBRERFIRIL

TN EERERFHEREMIRLUZE TS, & F4Ex 1 BB AR THEF
B, BalbUlid — LR FRRITRAZH AN ETERE Y.

KEE A BRMTTRGUE SR BN TR, BRESUER AT YR WIS IER,
EHELZEHT RIS BREENBIN, QEMEBCAERN, FeREdan
TRRGUR REELE. FLL, TEXNEH QBT EAN € N FZEE B AR T B TR B,
ERERFT MBS FE AR, 1.

3.2.1 'pb @4

20ph MAEIER LIRS PR RO BRI — AN TR, BIE *°Ra ZERTH AL
FIFRE =Y **Rn , EHFETMHE, AEREEYFH—FEFES. 2Pb WF
BEENATFRBRYNER T EMTEERME, W k). $E. RS, MR, M
FEFRYS B9, ZMERART 20 4 60 ERHEEREK Goldberg E. D. &
SEAREPY, BFENMAFXEIRKE NERTEERRE P, Bk 2P WA ZIFRE
fk, ZEREEHRBT, BTYUBRMEHFERLEMTZED R, 2'Po MFEEHE
%%, BNECERARTEMNEEFEAMNETEZ—. XN TFEEREITR. &
HAEWE. R R TREERMEERNEN. B, YPb MERECE
KREB/R N, FRET —EMBERP £ 2Pb H ik I I E 4 R
& 3):
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YiCs REMBIERFEN MBS YR, WLESE XS BiikE, JiERH
REEHHERE. EERIES, FTUNARRYS Y'cs WEERNTEEFENSS
R AE, BREAFAMRFTERARNFHEHE YCs FETTRY) T # A AT
b, B R LT BT AL MISEAR, LATB B AT B AR AL R ST AW I P UTRUE R A O .
BRuBTUEEREMBAEANNYE, FARENZMAZERARRIEEMEIL. 1964
%, RESE—PUR FHESAEXEBIENRTD), BEEMHIT 2 5M; 1980 FEHEFE
WHHAT KA ERIE, BEER L —RARYT K, 4 20 0, XK RREKZHEA
B%E. EM, FIFFA 1964 £/ 1980 F£AENWA M AFE, SRALETH VCs ¥
BT, BHUTER (H4):
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Fig.4 Cele Damagou area sampling point of Tamarix cone

peak specific activity '*’Cs vertical profile

323 M“C R

4C IMEBFUE ST (LLTFRIFR AMS “C) BRI RERDE HEZ—, BFH
5 eI DRI ERNRBEA, o LARERMIE 6 TEUATRIFERE
P B LR RN AR AR, AMS “C MIEREE AR — /M AR MKE,
HREZ USSR ER DB TH2ZIL, T | FEUARIEE, o LR ERTEE /N
ZJLHE, UK BT RBRAERMETEZ —.

RPN RERYE, BRATLEIF SBRKEHS (B 450mm 4b), i AMS C
mE, HER (B5 BF:



$PEH

A CLome 01(Depth 450cm) R Daxe(sso 30)

RHOER BB
(aBP)

1150 (47 T'b) 15&03%3

By BB [ 5. 31 1540 (47 7%) 1635¢a1AD

CEBEA AW 450m FREGLENA Y 360 i0

¥ BUHBCH IO T 0 5568 7. BP MR 1030 ERIAR.

Radiocarvon determination (BF)

B R R T RV R

Calibrated date (caiAD)

B 5 AMSMC NESRRERFE

Fig.5 Correction of AMS'*C dating results and age

BEE C MR R ATE, MEHEKERER (450cm) HIEMR, IR IER
¥ Oxcal v4.2.4 Online, & IF¥#E4 IntCal 13 (Bronk R C, 2009.) #ATHIE, #iEHE
fRER 1950 4E24 360+30a. KIEHFIELR, WMRERBHEN 1590 F, FEELREHE.
Y7Cs F121°Pb BB, DAR POPb METTARE R —IPHTIE, R RO
VHRIRYLENERFF® (B 6), ERER: RERAHTEFHIEITCRNERS
ATE 1590 F 2010 4, 3t 421 5. H, WIRLEFLWHREK 2Pb F1 VCs HIERE
Eh T ERERE R ESEH AR R SRR ERERFIE: RHLEEIR
) AMS "“C A IR KFEME SRR LR =E.

1§ (AD)
oL e o g o oo g o = 2 o o oz
S 825525 ERRZEREE S

30 A
100
150 4
200

F® (em?

300 4
350 4
100 4
150 4
so0 4

Be6 BRI TIRIURFATI

Fig.6 Age sequence of Tamarix cone sedimentary veins at Damagou



m K HZESEMITI

4.1 TAMERLE
AR MR BT RUMIRER, SRR A M) HCI-NaOH-HF s xR, Ak
FPRWTF:

(1) BFHER. AREEREND IHEMET, BEREN 85T, BT 12/ 1.

(2) HEGHE. RABTREREGEERS, IERE 30g, BAREN 500 ml
HIBERRH o

(3) BRALEE., ZEGAFER NN 36% HCL ¥ 150 ml Z:BRAE a3 BT & HIBKER
3, KB 10 min, FHFEFES KNG, NFEKEC 10 min (BHE 3000 r/min), 32
e (—R4-5 0.

(4) BRALEE, BAFERINA 10% NaOH ¥R 150 ml ERRAE &6 1R LA
REARARYI R, AR 10 min, FREESRESG, EKEDC 10min - (B 3000
r/min), PEEHFE (—HK4-5 KO-

(5) EEMATE . BRI 40% HF 8 210 ml ERFEGHTEH K S IukE
FELY, HFHEBERN 72 h GIRSFAEGERE), FHRNARSE, INEKE
A 10 min (B3 3000 v/min), ®EFHE (—K& 5-6 K.

(6) FEAbE . HoEE PR RATLEN 200 pm KT FRIEM HHATREE, &
B AT 200 pm B2, B IET R BB R SAILIEN 10 um BITERE M P AT IHIE,
KB RER SRS RE, TEERFA EREREY 10 pm), $AZE 10 ml BE
RER.

(7) BERREFMRALIE. FEAEFNEMESTIA 1.9 KIRE—TREREER 3
ml, KB 3 min, HRESRNE, MBEAEL, EEFE (B 4550,

(8) RAHIS . BERELE, T/ S%EREHEE KK, KEmAEmRE
FHIA

42 MMETESRIT

U S EEVHTE Carl Zeiss AX10 St EM BB THAT, HANBHBAEHRE
400 1%, HREGL TR EERL 400 KLk L, MARREREERIK, gtk
200 Kbl . FMEETESE (PEEYERBEAS) CRMILHEAFEHEE LR
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ZHRENIAREHFER . HREFENLIE RETHERIE, BB EEH Tilia 1.7.16
KAESER, HRERFREMHTHN B 2 R w1,

43 MMESHHE

KWL EHITE 55 MR RILEE R 40 MEURMHEYEHRE, KPR
YRR 9 AN, EAHYER 134, EXAEYERY 1810, FAERRE I ZRELR
(Pinus)~ M@ (Salix). BB (Juglans) %&; EREMERFEHEWE (Tamarix).
FZERB (Sarcozygium). #HFl (Rosaceae). BABITHl (Elacagnaceae) %; FEAIEY)
WWABLIER (drtemisia). FEF (Chenopodiaceae) RAFl (Gramineae). FH}
(Asteraceae) A F. BRERFRKEBEYE BRI £ CONISS HEXNHEHE L
EEANFUR IR B L BRI AT R PRI R BT, PIRE E R v 6 B T A i kil o A 3 A

FHM 6 ANTEH (B 7)), RMIREEE (E8).

& ’ &
& e F- 4 S "
o s a &

0 30 612 612 36 48

B 7 AEALIHEIE 400 FELREM E S HE

Fig.7 Pollen percentage in Tamarix cone sedimentary veins at Damagou during the past

about 400 years

16



M
S
1 .

— :' d '_ . :F" =~) ./ ‘ .—~
E—' c = £ - F E— 3 f F =
. L B ? | . A e
= ! E E F F E_E
E_ 3 b E E - E
- y FE LV ODLE OV EET E
= b= =~ m I F F ME E £ E -
= e F LBl E OFEE F
E : - £ E {:
E L = Crob I L £ E f
3 } H £ 3 H
= B L el LEIE ELE B | E
E [ ud E i+ FEE PP
= £ o EE ErE =
= = L. B E F = 3
e fr— - g- fr— F e o - e 3 o
o g r
H H
- - !
.t L L E
v - '
- '
- |
weir - o > - H - - - -
i -
e b S
B B, B B - = V.;}"T;"'ﬁ_"l““"’f;. it o I B Mg g

B8 IAHELMYS AL 400 FFLUCRAUMVREL (hi/g)
Fig.8 Pollen concentration in Tamarix cone sedimentary veins at Damagou during the

past about 400 years

43.1 HBH I (450~226cm, 1590~1810 %F)

REFRAEREERIC (2.63%~17.29%, F1J8.9%), LUABMMELNE. EFiL
B EERSE (16.2%~74.26%, FH 55.9%), HPUER (6.4%-29.2%, F1416.8%).
REFR11.3%~27.3%, F34 18.5%) FERH(2.8%~12.4%, F1J 8.2% ) F%£1(2.2%~40.1%,
E 8.1%) AE. EARIEMA N 352% (16.2%~59.0%), LIEHIE (6.8%~53.8%, F
#19.9%). HBERE (0.9%29.9%, F378.9%) XHFx. SHELOEKEEYEY, FEAR
EHE (2.1%~109%, FH3.7%). REBHAEZTL, AKE IS ATa. Tbe A
[c&E=/TH.

Ta# (450cm~400cm, 1590~1635 F): ZWHIFALHEE (14.3%) HAXE D,
ERHAEUER (66.2%) FEAK (19.5%) 16k hE; BHIE (6.8%~11.2%, F14 9.5%)
LR (2.1%~5.6%, T3] 3.4%) R X BEARILK KR EAILH LUIFE R (18.1%~29.2%,
K14 23.4%) R (9.4%~10.7%, F3 10.1%). HF (5.1%~7.4%, ¥ 59%) FR
FH (19.5%~23.5%, ¥ 22.1%) A¥; BEEDPEHRE (23%4.2%, FH4.1%)
SRS R. AU FRMKRERIK, SIREEN 37-205 Ki/g, FEIH 91 hi/g.

[ b (400~320cm, 1635~1720 F): S5 [a#ith, AWHFAREHLEE (6.9%)
Wb, URBTER (0.6%~3.8%, Fi 2.5%) Ax; EAEMEE (36.5%) ¥m, K

17



TR (9.5%~53.8%, Fi24.7%) MFEERE (0~12.2%, Fi6.4%) ek S EIEMN
BF: ERAUMTETUREE. fMRER E—MBREMEE, SIREN 15-714 K
/g, F¥IH 157 Kilg.

[c# (320~226cm, 1720~1810 ): AWHFFARIEMEE (7.8%) B, K+
AR (1.9%~5.3%, Fi4 3.1%). Ml (2.5%~7.3%, F& 43%) FEBHFHEMN;
BEATEMUTEER (0.9%~29.9%, F#12.0%). BEHE (10.3%~42.3%, F¥21.3%)
EFAHE; EAEMSEEERD, HUER (5.9%~16.6%, F1 88%). KA

(2.2%~10.2%, F3# 6.4%). BHl (3.8%~11.9%, F# 6.3%) MFE (0.3%~2.7%, F
#09%) A¥; EHBSEBEEDICHERAT. ARERIK, SWREAN 10~143 K
lg, SF¥IA 80 Fi/g.

432 FRHI (226~136.9cm, 1811~1879 4E)

RHEMAGEFTHEHNBISME, TERMALERERSE (74.8%) BFH
m, AMRERANEERSHRE; FAENESE (13%) BEFRD>, ATANERAS
ESOME. EARIEMUBRNE (57.1%~79.1%, ¥ 71%) HELEEE, HHEA.
BRI AMTRIER S BHENERE: EEXERSERERD, UER (5.9%~16.6%,
1 8.8%) AXEL (22%~102%, T 64%). FEl (3.8%~11.9%, Fi 6.3%) H
FEL (0.3%~2.7%, F350.9%) HE. FMIREEIAANBRRESME, SIREHR 26~5422
filg, Pk 1344 Ki/g.

433 HBHI (136.9~0.00cm, 1880~2010 %)

S#Hl, AEFAEBEE (11.1%) FETHEM, EAERAT GG (38.9%)
HETH, EALH (50.0%) FAEE. FFAEHED, H/E (0~23.4%, FH 8.4%)
BE#EmM, BB (0~42%, T 1.4%) HFEM: EREYENRE (8.6%~77.1%, F
¥ 28.5%) S EEERL, MEHEHER (0.4%~8.7%, ¥ 3.6%). M TH} (0.2%~11.4%,
T3 33%) FREEEHEM: ELAEYURER (8.4%-28.6%, F#172%). &
B (3.4%~24.2%, 73 12.6%) FFl (3.6%~15.8%, T 10.2%) fMFHF} (0.6%~13.8%,
FH)53%) AF, HHEEBERN: REEDEHRE (0-7.1%, 13 1.6%) EHE
Briin. RERMAEEN, RBHFITRL5S A1 M1 B EH.

[la # (136.9~65.8cm, 1879~1959 4): AWMHIFRIEMEE (9.8%) HHEM,
FERUHHE (0.7%~23.4%, F3 74%). B (0~4.2%, T 1.6%) K5 EH
B T BEARTER P REAJE (8.6%~77.1%, ¥ 31.6%) S BB TR, I T#H0~5.4%,

18



T35 2.5%), #EEFL (0~7.9%, 7 2.6%) BRI BEXREDTFAREFR (8.7%~27.6%,
F17.4%) e S EBMNEAEE, BE. ¥R FREEFMEM. KT FRBIK
AR TR, SIREA 23~4606 Hi/g, FIA 445 Ki/g.

b # (65.8~0.00cm, 1959~2010 ). XLEHIFAL PHBRITE (0~3.2%,
3 0.8%) THE, WE (0~18.5%, F110.3%) FHE (0-3.6%, F0.7%) SE L
FE, EAREBATIUFENE (8.7~67.4%, F1423.2%). BEFL (0.4~7.9%, F1J5.4%).
BT R (02%~11.4%, T8 47%) AE, EEEEHHEN E—MEBRAR TR, EXk
BMUER (8.0%~19.7%, ¥ 13.6%). FFl (8.1%~15.8%, FI 11.3%). IREH
(8.4%~28.6%, F¥#116.9) Ax, RE—MBREEEAM TR, Hi, ATHFHIAT —
E A REVTER KR (4%), IBRZMBARESHENER. A THFRHREHE
TR, HIREER 865866 ki/g, Fk 597 hi/g.

19



I HSRENEEEE

5.1 WAPLS FH{THSEEEERE

Hel, $ANEAGERERTEIEARELLE (MAD)., KREX A%
(CAM), EM—SEAANEES (PRS) %, FAREEERTERE AR MG
BUREBREREE. Bk, BITENSEEEERN, RIBEVIFKERERERU
B 43 i SRR R ARG B ¥

R B R TR B A R R M R KR, B ER S S RR)
SHENEHRE, BUEAREASKRARIELE, KELRGESH. BUmS, ZEHAN
JiuER WAPLS ¥, ENZERARUMEIR @ LR EN, KA RE /D —Fes,
RN T BB R R A R BRI, AR MR A E B R T i 5 AURRI X R N3
SHXR, XAZMHERNRSHETAR DN LA B RERE TR 5 RZ M
HIXR, XHERIRKERE L5 T HERE RTRME., . B, APFRKEH WAPLS
FiEM R EEMT SR ERER, WESTRET C2 L.

BHABEREFIALATERHIEMEBEEE (http:/eapd.sysu.edu.cn), ARIEHFFEIHEFTid
frEREFRR, HERHEBREFERX., BHTEERXMETER~LERR
BERELHL 2B AMHATHSGECEER. BFRESNERTHXALMEEN, &k
MRBHNERSE.

BE/miEN: BRBY 2B ARIAKRBEERKEZ MK EEXREL, KT
B OMAESGRE BAHEAXEREE (R H0.71, BEEEF 40.7mm (R 2),
RPN S HREZ FHEEXRREE. LK, RETNREETEN R TR
FERATIRIE (P41 A RMSEP<60 mm), BR&IRE 253 NMERLIEHMEIE. FIA 253
AR EMBREEFNECEREY, SRETFRKENESREN 29.50 mm, H
W S REZ AR E RS (RP) K 083, t<0.001, BHEHELMHAAX R LR
HRpKEZ RFERRRATSE, TUHTHEKER.

e ERBIAER b, MET 2B ARIANEESEZNNERRR, FRER
F AR ERRE S SRME 8 X RS (RD) 4 0.58, REMIEET 249 C (R
2o A SCARIE FRINER 22 (890 Bl %o 3R+ 700 50408 P E4T W ik (IR 4544 RMSEP <2 °C),
BARE 23 AMARIMEE, #MEFWEEEXREL. FREMERErREFHS
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BRBSEZEN 133 C, EWNMESHAEZ MHEXRSE (R 4080, t<0.001,
B RX RN 5SE 2 RIFRESC R R,
2 MBRHASSKEEROHERNK

Table 2 Correlation analysis between spore-pollen assemblages and climate elements

SREX BAEE (D) HXEHE R) FHmE BNRE HEiLtRR

273 (CRiER) 0.71 0.33 40.70 0.001
FEREAKE

253 (§Fik)E) 0.83 0.07 29.50 0.001

273 (kffk) 0.58 0.06 2.49 0.017
FEFHEE

233 (fFikjE) 0.80 0.02 1.38 0.001

E: WAESHEREZRMRE RS (R?) >0.80, THE<0.001, REMPES HH
EZA2HEHEEXR, AR ARR LIRS GZ EX RBEE(WALPS)
W, AUEER.

52 HRBREEERSR

KBETRERNSBRERE (B9, HIRRKURKETHH 3 NKEBEM 9 MRK—
BB

B9 AT 400 ERSIFEEERLR

Fig. 9 Quantitaive reconstruction of climate at Damagou during the past about 400

years
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BB 1590~1810 4, ZEMMREME L ABRTH, ERFEHEMNARANY, F
YRR 10.5~13.4°C, FH 12.0C, FBKER 19.7~60.1mm, F¥J 37.4mm. "] KN
MNR—FH B 1590~1650 45, ABETREH, FIRA 10.5~12.0°C, F#11.6C, [#
K&K 40.8~60.1mm, Fi 41.4mm; 1651~1730 &, AT, FHEH 10.5~12.6C,
SER)12.2°C, BEAKER 25.6~60.1mm, F35 32.0mm; 1731~1794 4, HBERFIRAEH,
RN 11.2~124°C, F3511.9C, BKEHN 28.4~51.3mm, FJ 38.6mm; 1795~1810
&, HBTH, E4R A 12.3~13.4°C, F14 12.9°C, /K& 19.7~33.8mm, FJ 25.5mm.

BRER: 1811~1945 4, EMBURBIA R B — A HBE T B LB, X —
MrEREESIR N 9.8~13.4°C, F3 10.9C, ME/KEN 19.7~83.8mm, F1Y 54.3mm, {H
F —REERTREES . Hi, 1811~1838 4, ARAEN, FEHEA 9.8~13.4C,
) 11.0C, PEKEN 19.7~69.3 mm, P 523mm; 1839~1858 4, HZFTERM—1
RATH, EHE K 108~11.1°C, ¥ 10.9C, FKEH 48.1~57.0mm, I 50.1mm;
1859~1909 £E, R RAERE, F£39E X 10.1~12.0°C, ¥4 10.9°C, FKE K 37.3~87.8 mm,
P 56.6mm: 1910~1945 &, BiZMBRMX—MrETH, £58HK 101~128C, F
¥111.6°C, FEKEH 30.1~83.8mm, I 47.4mm.

FEZM B 1946~2010 45, RFAXKM—NAEH, FHENR 9.5~12.27C, ¥ 103
'C, BE/KEH 37.8~98.5mm, “FJ68.9mm, FEKERMEE.
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~ Wit

BEMRERR, KSRFIATEXEHEKMNEERER, KAMUEWHEDNESLRE
B, RSN ELY. Eit, o7 LURYE S E 4 R T R F RN E SR ERE
BEURFLE RS EHRERTE X WEY (T RHX AN ERNAREEHEY)) fTkE
HUR A 5 I B X BB AR AL 28,

IEEWAHYAHE MRS TSR ER, 1590~1810 &, AKXk 220 FH—1
REE T, ARRBEADFEEKURKE. BRE. R, HREHFMEAR ARG
BAXHEAEY, BEHEYEHLSE S, ANEEIAATRRER. HE,
1635~1720 £, SR TEHE D EZH RS, RPBEEEFANGHENTEH
MFLE.

BIEARE, 1590~1810 HMAMEETH, NEHT —MEE~TRE-EBH~-T 2
FR (B 9), X54HSCFAERSTHE CRBHEN MEREX—H, R
b5 7 OB  XAR 0 LT T R B L ER AL R F R R R R 45 SRAER B BT R b . &5
AR, oLUHN/DKEIMEEEENIEREEESINARE FHARELES
%, BAENE S, EENEHARNKR=EZAT, REZNMBENTESEETE
B BMENRK.
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Fig. 10 Comparison of dry-wet change between Damagou and other regions of Xinjiang

1811~1945 4, B— A HBETRAEMIES, URENEKR, BILUGREEME
BohE, EREEERRART K. CAWRSEERY, 19 HLHE 20 #¥), REM/I
AETREXYHMEENSBETESEET™ (F 10). & BEREKSZBEKE S AT
T 1830~1880 %E. 1800~1870 M THRSMEEHT™), HELMAMLOMRFREITR
T OB BB F4T, AR EBRE SR B 1839~1858 1 1910~1945 &
MR T 28, SHRERSEE T EALT 2 X MG E TSR ER TR
B2, KIS 1396~2005 £ 1L 3R 5 ARSI MR KT B R 5 4 4 R LY
ZRMEBFHIN, HEEFSADKEA AR ZMN T RRRER,

1946~2010 4, FFFRR EH A X —MEBEH, FHI7E 1980 FLAFHIARKEHEER
WIMEAEE. SERIBIZRALL, XM BRIBEEAE RS R LRI X A P RLR
HRFH—E: (B 10); 1HEE 1950~1980 EHAE], MAXER? MHRABEEHTE
Sfg, MAEZMRX SN S0 FKEE ., BETREABEE. BAHANTREESHMER
PEd KHx.
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1939 4E SR8 EL B I AR A0 Bk 124615 87, 31 1944 48, S E B B AL F 336779
W, EEEMERE, 31948 FFRE AP ARG NE] 352426 H, X 10 FRHE],
S RLE T B s £k 227811 F, KR AT LA ] 182.8% ). ST FARIY,
BN E BILH B B “GHM 7, AIERMBTA BB, KU IE A AT Y,
TS AT IX 48 I 1) PR R /I 1 P P R KR AT 3B I8« 1B UK B RAEMIRARER
B IR BRE NIE T AKESIRME L. RMEREE UG, TAKSERXES
BB FES, WEZHEIT . 0 -7E 20 4 80 ERLE, AR EBEAE N EE.

REESSFTNK, EHERKEARTEXBKEZINMER. KHE 1960
FELRS WA R RHE BR, XM BREKE BN, B 1970 FRER, HRAKRE
KETH—ATRER, BATALSER Tk, RIAEFEETAR, ARTFEHA
o A TSI EERARAK, SERRGMOERFERKR—RIIE, WEKES
HERAEKEHIBL . SWERRED. DHTTEASRE. RITUCAFTREHE TR
L R, Tk, AEAKENSEN, R THBXE TRURFETRE, 18K
SESR, EWEKKSEEEL, AW RBIKS FERE.

REAZERRAE, 19612007 FRETREXFEFHUEE ETHES, FIHRE
LML K 0.39°C/10a, 47 FERFEHRBL EFAT 1.8C. HARERERERET,
1961~2007 4E, XK 47 ERFH[ELH LA T 1.7°C, FHKBEFAEEZE K 0.37°C/10a,
ARG LHREFHIN .
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+ %Hit

(1) 3F 400 £E3k, FEHAEMMRAMASUERLE, R, BMEH EER
4y EAMPEMIRZ, UER. FE. REARHEH A E: AR BRERTR
SHEL, KEAYLEENE, BHEE—-ELTRIEKTF: 20 #4240 FRLUE, R
B & BB E, TR ANRESFIEAT R,

(2) 1590~1810 £E, MIARKHB A LUREE, HRE . FRARMEHEY D XX TR
FEEERRA, FEEEWRENARBRAKETEEY: 1811~1879 &, FAKHEHAE
CARRAIAME Y B4 X i, RBRCAERA. FRD ERFREEAER: 1879~2010 %, &
PARRPLUFTEEMEE N E, BE. RANSEREHREN BEM, FFAMEHE
BHEAEM, RAERER TR .

(3) BMEBAT4r A =ABER: 1590~1810 4F, SR SALTFHMET, BSEE
B 1811~1945 £, R AX M —AMHEXAEH, EHIT 1839~1858 FHTFH;
1946~2010 4, SfEAFE LRI HIGHEMEBES.

(4) 1879 #ELLRT, e th X BEAKRE B R EEZARF I REMCERN; 1880
FELUUE, SRFRABMIE, FFHRE 20 A 80 FRF, IR LI T R REHE
FIERIES, WS EREEFEOXXEAKAEME K.

26



B 3wk

(1]
(2]

3]

[4]

[5]

[6]

[7]

(8]

19

[10]

[11]

[12]

[13]

[14]
[15]

[16]

Zhelg. ST REFEANER. BARERFER, 1994, 94):  289-290.
ek, R, AR, 5 REFUEAIUR, AR SHEIEK FEDER, 1999,
19(4): 22-36.

EEHE. FE AL I R IR S R T AT S B AT B A, 2007.
FETEX S, TREARRAERSEBEH HEYBE, 2009, 29(1): 1-9.
RiER, TAR. FHOEFTEENKHZEREREETREEMPTIA. B2,
1999, 54(02): 31-39.

EREE, TLE, BEME. SRTEYRTATURZRLKESFRMN. k)
2, 2004, 47(04): 590-596.

MATH, TR RBI PR SREU SIRRBEM N P EPE, 2001, 21(4):
387-392.

Fib4, R AT ER ARAREAEE SRR AR R FEE,
2001, 16(1): 39-44.

EhaE, MER, FHRE, % 150ka DRPEIFTHE. SHBEBEMSERLL.
hER2E (B), 1995, 25(12): 1303-1312.

sk, RWMEWMHIR, DS ARTEX 1A AR NN ESFRES S
H—— USRS A 6] = B SRR, 2007, 19(1): 28-33.

FEOMR IR, RIRR-GRE T, LR EHW F 4. i 40 FRFTHEBENH
AARRACRFE S AT, K3C, 2009, 29 (1): 89-92.

bhid, REB4N, T M, & HEREAZMBERHEFME 4000 FRHAFEEL. H
R, 2004, 24(6): 687-692.

KR, WEA ARS, ZFAMBRSERUFDERNTREAENEZR. TF
S8, 2010, 28(1): 1-7.

REL. AT STEL. MRS, 1997, 4(1): 213-219.

XE, ARG BAA, % BENETHEESINVEEHHETEERS
IR, HhEREIEERE, 2013, 28(12): 1326-1334.

TE, R, B, 8 MALHYEARYERRS fMinKIEIARSR

27



(17]

(18]

[19]

(20]

[21]
[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

28

Tk, TRXBESHE, 2013, 27(7): 127-133.

BT, TR, BV, % FEDPAFXIE 160 RO aTHREUE §13C
55 pER. FNLHF, 2011, 31(1): 130-136.

FUE. BEEAZHES 40 ka RUREHFRHERIH. SEATF: FEAE
2003.

MEGE, =RIJK, ¥, 52000 FREBRARGHEEEMNMEEE. PEY
., 2001, 21(2): 122-128.

Z¥E FHEZMEEYRENERRD]. BE8AF. FERWKZEWM2AM0R
3, 2002

Bls, oA, TEE PEZMAM]. JE. B RRAE, 1995

TKIEIE, PR, BEE RYOEEYREEERARENAR ). TEY
B, 2003, 23(3): 252-256.

WREH, 58, sAR80 4. Bl a4 R s o v s ay R A H B mE T &
AFH, 2010 (2): 511-518.

K. THmHh X AP R BRI R E G BE R (D). #dk: ik
JmE K=, 2008.

BT, ERER, B, & BB AmBKIE 160 FRAMPATIRYZE 513
C EREERD]. FWLHTA, 2011, 31(1): 130-136.

B, WHE, TEE. % FPAABXONPAERMTREX]. TEXH
H, 2006, 28(5): 565-568.

B, Bk FHEMRKASEHAGETHARD. TERSEES, 2005,
19(4): 196-200.

E, BuA, EER, £ O aRERFIERETRHFERER X #
23R, 2004, 49(13): 1337-1338.

Mg FALNPEITREE 6~(13)C BRE AL TR E&IX EEL
[D].A]JbIMTE K 2#,2013.

FE#, BITA. 1 200 FLRRS MR D A0 H A5 A R B
FEMFZI]. EEAHR, 2010, 30(3): 609-619.

BT, TR, Bilif, % FEZAAMXIE 160 ERANEIREE §
13C 55MFERD]. BWNLHFR, 2011, 31(1): 130-136.



[32]

[33]

[34]

[35]

[36]

(371

[38]

[39]

(40]

[41]

[42]

[43]

[44]

[45]

[46]

WEE, ZHW, BN, & PHRALHPEEYHEF B A RERELI]
TREXME, 2012, 35(1): 109.

BaE, BaA, BV BPAELmPELRIRmEE 4 AEmEED. TF
XHFF, 2012, 29(006): 1094-1099.

[7]. EWUWALHF, 2011, 31(6): 1045-1052.

¥, HEE, BEE, % PEAHSRARAHEE: TEIAFLENEE
HIEEEPNAD). FWULHA, 2013, 33(6): 1037-1053.

BERE, EE, R ETRRNFESFIEEERD). SNULHR, 2012,
32(2): 304-317.

B, MEFK, BEN, &£ SRR EERNSFERAMARIERD). #
PULLHEST, 2010, 30(6): 1105-1115.

e, M PERBERHLESSENXRAREEEELURERTHINADL
HAEWER, 2002, 41(4): 508-516.

TR, EEERIRAHKE, BEMN, % BEAGHMBEEZRNTELINSEL
EERPIT—LUUEEE B BRER, 2002, 6(1): 56-62.

BREE, #ibs, BILE, % HERHELNFER fEE R SHEL L
xR TEXBIF, 1987, 1(1): 28-40.

BITA, K, BV, % IE 150 ERPANLHNETIRGE YRR
ff. TRXEFESHE. 2009, 23(12): 103-107.

kg, X, XER, % QEit4E s, YOPb X BT AR S
HMIAITAE R )], FARREER HIRBIERD, 2007, 37 (1): 59-64
Krishnaswamy S., Lal D., Martin J. M., et al. Geochronology of lake sediments [J].
Earthand Planetary Science Letters, 1971, (11): 407-414.

Robbins J. A., Edgington D. N. Determination of recent sedimentation rates in
LakeMichigan using®"® Pb and 137 Cs [7]. Geochimica et Cosmochimica Acta, 1975,
(39): 285-304.

Koide M, Soutar A., Goldberg E. D., et al. Marine geochronology with *'° Pb [J].
EarthPlanetary Science Letters, 1972, (14): 442-446.

Nittreouer C. A., Sternberg R. W., Carpenter R, et al. The use of 219 py, geochronology
29



[47]

(48]

[49]

(50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]
[61]

[62]
30

as a sedimentological tool: Application to the Washington continental shelf [J].
MarineGeology, 1979, (31): 297-316.

DeMaster D. J., Mckee B. A., Nittrouer C. A., et al. Rates of sediment accumulation
andparticle reworking based on radiochemical measurements from continental shelf
depositsin the East China Sea [J]. Continental Shelf Research, 1985, (4): 143-158.
BRICE , HREE, 3E. FEMBARKFERIE (8 —H7iE. FitRM]. b
w: WRHARAL, 1999

. 210 ENFEREEMBEGFPRINAD]. A, 1984, 4 (4):
57-64.

B—F, BT, ¥—FH, % £E Pb~210) RFMAEREHET]. EER
%, 1981, 3: 44-45.

Grozaz G.P Icciotto E., De Breuck W. Antarctic snow chronology with 210 Pb [J].
Journal46of Geophysical Research, 1964, 69(12): 2597-2604

MR, T, MBICGE, % BEMNERYKNESERNFRERNRAN]. &
FAAR (R 3CRR), 1988, 5: 005.

EEE THR ARGINERKIETEIURASIRRNVIEIA]. R
E# U4 R, 2000, 20(2): 15-20.

E. K5 HILSRAK T KT = f # X AR E I R UTAR SR i AL (D). P B B
MARER GRIFEFIFH 2011

ZREFNEREER BBIRYTESRIMEAEERMAED. FEHFEH
£2,1994,05:370-376

T3 BT IARIUAR A 20 Pb HHEE[)). SBINERTR, 1997, 17(3): 230-239.
FEE.NC WEERRSE (U)[T]. HEWBL, 1996, 16(4): 430-434.

T AP BITRGUERERELRINARA. AFRE: AHLHEAE, 2013
Faegri K, Iversen J. Textbook of pollen analysis (3rd edition). Oxford: Blackwell,
1989.

EARHE. HARE. LR HEEE LR, 1995,

Grimm N B. Role of macroinvertebrates in nitrogen dynamics of a desert stream[J].
Ecology, 1988: 1884-1893.

Nakagawa R, Naka T, Tsutsui H, et al. SOCS-1 participates in negative regulation of



[63]

[64]

(65]

[66]

(67]

[68]

[69]

[70]

[71]

[72]
(73]

[74]

[75]

[76]

LPS responses[J]. Immunity, 2002, 17(5): 677-687.

Fauquette S, Guiot J, Suc J. A method for climatic reconstruction of the Mediterranean
Pliocene using pollen data [J]. Palacogeography, Palaeoclimatology, Palaeoecology,
1998, 144(1): 183-201

Birks E J, Tansley PD, Hardy J, etal. Left ventricular assist device and drug therapy
for the reversal of heart failure [J]. New England Journal of Medicine, 2006, 355(18):
1873-1884.

Braak ter C J F, Juggins S. Weighted averaging partial least squares regression
(WAPLS): An improved method for reconstructing environmental variables from
species assemblages. Hydrobiologia, 1993, 269/270 (1): 485-502.

Phgt, HEEMR, EBTEAARARKAE, & RYSMERDREAR TR &
R, FERBHR, 1998, 15(3): 14-18.

R, ALTIEK, SRS, % HENAYRIZRRIL 14000 FLREEEES
s EILHTR, 1994, 14(3): 239-247

F, JERIT, XHE, 2. 1543~2001 LB A RBAK BRI, 7K1
%1, 2009, 31(4): 605-612.

Hurrell J W, Van Loon H. Decadal variations in climate associated with the North
Atlantic Oscillation [J]. Climatic Change, 1997, (36): 301-326.

BrRie, ®AE, RRR, S HBEMEEIER0EHM AT XD KEEEE
SARER. REBED), 2007, 37(1): 77-85.

BRI, BCHE, EELL, %.1396~2005 4R 1L EH AR A AR KRR E R
544, k)L, 2009, 31(1): 27-33.

HEIT, R JbEE 500 FETE AT, K& L, 1991, 13(4):  315-322.
Biide, R, 300%, %, R BB FEGE 313 FROKKER ST T
BEXH3, 2009, 26(1): 130-134.

SR, EAN, REL. JLETRKX 500 ERABGRAFI. PREAVPE, 1992,
12(1): 1-8.

TR, BT, B2, % hEARERKEOSHERL. BREFEFR, 2002,
17(4): 415-422.

BEE, E, FH FETEETEXSAERL. BELAHR, 1997,

31



[77]

(78]

[79]

[80]

(81]

[82]

[83]

[84]

[85]

[86]

[87]

32

17(2): 105-114.

HAERR, ERE), HEL, % W EEKER/NKLSRAAERL. FERE®B),
1995, 25(10): 1108-1114.

Yao T D, XieZ C, Yang Q Z. Temperature and precipitation fluctuations since 1600a
providled by Dunde ice cap , China. In : International Symposium on
Glaciers-Ocean-Atmosphere Interactions, Moscow: IAHS publ 208, 1991.

REH, #E, XRE, % FRIEROESRIBX TERKZL. FEBAD),
2004, 34(2): 145-153.

Zhang Q B, Cheng G D, Yao T D et al. A 2326-year tree-ring record of climate
variability on the northeastern Qinghai-Tibetan Plateau. Geophysical Research Letters,
2003, 30(14): 1739-1742.

BRERL BRRE, KFKR, & PEAEILFRX/ADKAOEERARE. B 2R,
2008, 63(1): 23-33.

¥, H1R, ABracuning, %. i 0.5ka K EILT TRETREMXHIFEAZLS
#r. BHEER, 2004, 49(9): 883-887

. R AN E X B K EARE R A EME R R, PERE, 2005,
(1): 88-99.

BEE, RRE, TR, F FUEN-DETET —URESM~PETEK
#HAF. TERXHE, 2013, 36(2): 196-201.

FIER, KFR. 20 HATILX FKETFE 3], K%L, 2003, 25(2):
143-148.

Gk, FRUE, &AL, F. TR ETER SN 50a RAMRBMHFAE]. T
EXH#E, 2014, 05: 948-957.

KEF, Mg, BAE, F PETEXUERENERERRHXEMN, TRX
B, 2010, 27(4): 143-148



B

REYRETE, AR, BB A A RS A S AR E A RR S,
XTERLSEED, HASHE, KEMABERIE, FEBH.

B, R SIS TEA S B T MRS S R | BRI o
B, U, HLEHRUE, FRERRERE, BRI TIEIER, MRS iR
GRS SR, SIS S T LR R E 5. BT
. SCRENEE T, BRTHNENRS, SEESTOROESTER. =K, §
e SR TE A T REMAT ML AR, HRAE T HFRIH2 IR EME.

X SERR N LB RS AR, B ESREN BTN Q4. 7
W, THE. . ERE. B, T, T8 BERASTRBEREL T SEEY
IR RIS A . RAMROFEOMEY, IR ERIERT S % b7
. FAIRREE. RFRRBAMAE.

BB ME RSN R B 5 R LT 2 PR,

B, RAKBMFTEXONEHEROZIFI. FAFMEN, ROBRITSHE
Mg TR

33



T S H (B RIS RO R AR T R

RETID e i B4
XELK TR Bt E
CHRRALD & 5 KFF
T 400 FERB DT YER &L EHER%
HEPFR | 2015F9 A 1
M EEREEE RS GER AW
BT YRR/ DNERIE S0a ExRE
TEXHE | 201447 H 2
RSN EFAE >
I 200 R RERAMILER | TREXHIE ERE
2015411 B 2
W& S5HETL TR s
I H &K TE &5 FETH 25/
ETANPAERER
BEFRERNDTY | Lo SEIGRE S RTEALE | 2012 9 A—
EmamanEapy | DO ARMEES | m g e | 2013 & 12
=21
FPHAAMKEIPRIT | NSFC-FrlEBESH | FAEE., HMK | 2014410 A—
REBAEEEWR | £ “ELXFHE” # 201545 A
. 20135 7 A—
PP H 1 B A R T IR B5 A 2014 4 5 B
WA B R AEARH , 20134 4 A—
R 4% 25 2013 2 10 A
FATHX AR E 2013412 H—
N E TR 25A 2014 % 5 A
A 2013 £ LA E . 20134E 12 A—
g TRk BIBBANE., B8 2014 % 8 A
AL B M L HE LR 2014 £ 5 A—
JEReg Y TR z5A 201448 A

34




	封面
	声明
	摘要
	英文摘要
	目录
	一 前言
	1．1 研究背景
	1．2 红柳与红柳沙包
	1．2．1 红柳
	1．2．2 红柳沙包
	1．2．3 红柳沙包沉积纹层

	1．3 红柳沙包沉积纹层的研究进展
	1．3．1 红柳沙包沉积纹层计年
	1．3．2 红柳沙包的气候环境信息记录

	1．4 孢粉学与气候的关系
	1．5 研究思路与目的
	1．6 技术路线
	1．7 研究意义
	1．8 课题来源

	二 研究区概况
	2．1 地理位置
	2．2 气候
	2．3 水文
	2．4 植被

	三 样品采集与沉积纹层年代序列
	3．1 样品采集
	3．2 纹层年代序列建立
	3．2．1 210Pb测年
	3．2．2 137Cs测年法
	3．2．3 14C测年法


	四 实验方法与孢粉分析
	4．1 孢粉实验处理
	4．2 孢粉鉴定统计
	4．3 孢粉组合特征
	4．3．1 孢粉带Ⅰ(450～226cm，1590～1810年)
	4．3．2 孢粉带Ⅱ(226～136．9cm，1811～1879年)
	4．3．3 孢粉带Ⅲ(136．9～0．00cm，1880～2010年)


	五 古气候的定量重建
	5．1 WAPLS法进行古气候定量重建
	5．2 古气候定量重建结果

	六 讨论
	七 结论
	参考文献
	致谢
	攻读学位期间取得的科研成果清单



