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Fig. 1. Map showing the distribution of average annual 8O values of modern precipitation in China.
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Fig. 2. Sketch map showing the monsoon characteristics and karst cave location in China,
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Fig. 3. Map showing the distribution of average annual d (8D 88O} values of modern precipitation in China,
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Fig. 4. Temperature effect of average annual 5'® O values of modern precipitation in China.
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Fig. 5. Amount effect of average annual 8% O values of modern precipitation in China.
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Fig. 6. Relationship between stalagmite §'® O values and the solar radiation intensity.

(3, FS & N65 £ A KPR DY, HAbF B A R RN HE LA 2

ME 2. FH 5 TAEN, Bl A RFEMNTH/RE
Wi A KSR 8% O fHRLL AR 476 XL % XA
PEF RN AR v £ EAF Y (A
sEARL FTHEEERMAEERNSNEL R
T. ZFRKERRBERR M, H AT R2R Mz @
ARG HFERMLRBHAHERBE AR KHEHR

B B R B X AR RKERREE —BIEHEAR
s, HMAE,ZE—KKREEHHBERLS
T 5 K PR 4 5 58 B A9 R AL — B AL IR BE D5
A KRBEUAREERNRNE AEERIRIHE
HWEWANAHFCOMELTHERATSE. XHF
FH AHFCRAMENGES S XBBERR: 51—


http://www.cqvip.com

E1W

£ 000 http://www.cqvip.com|

B R ERSMK 0 REFERENELERFTHEL 53

FKIER IR HLIX . 2 5 O {H BB ¥ 4 31 2 Wk K FH 488 5%
5 BE 2 2 SR BE s W AR K IR TR BEM s IX,
HCOHERBYRBHKRKRENGEFER X
P 68 5 3 B AR A 3 T R K TR R 22 e A A 2 AT AR
EHERMT IREENIERNRERE; £—KK
RBEHE,F—KERBEIROHBX, HHF O EH
HARE R KRR R AR B, B AT DL
B S K P 48 5 B 2 R B AR

3 &R

g LR, KKK SUO BN TEARRE L
HRTABIRGREER YA BT/ RE LK H
HoBe B 3 M KM RRAE , INFELASE LR 4238 SRR £

SO HAH W BE THE M X HE, AR -
E-B LI KR A REK 80 HEA, B AR
FHEMX ., KEFEA SR 0 BRERERME
M FERE AR S M AR R E XA E T A K
FORBAHER K. 33 E RS FEK BB BN FfEk
BN A TR MBI G R SRARE, B
KU X 3R, 2 8w th K B RO, i 57 Sh— 1 X
BEBZRRRBERA . HRFEKBBN B RN —E
9 DI RRAE , W 7E )1 - - = E X R X A R
o 7R B 40 0 B T 3R R K BB SRR 5 K B RO B
£, KORIRASWRLE ML, X O
RIBASHEKMAF SO BIE, MHEY, AFT
FRMRMES 5RKFEK KRR (HBFRTRE

BB -SRI ER T LM KR, KA 7K SO RE) MK BAREA K.
Z ¥ X W

[1] Dansgaard W, The abundance of *O in atmospheric water and water vapour[ J]. Tellus, 1953, 5(4) :461—469
[2] TAEA/WMO. Global Network of Isotopes in Precipitation, The GNIP Database. Accessible at: http://isohis. iaea. org/
IAEA (2004). Isotope Hydrology Information System. The ISOHIS Database. Accessible at: http://isohis. iaea. org

[DB/OL]. 2004.

[3] &, THYN KHE REARENKBHZEMXKEFTRMNEEMGIHI]. FERPE, 1973(40: 430 -433
(4] M35, Dy, bR ESREKKEME RAMRIAL o E R B b 3 4L 2 B 5% 57 4F )] (1980 ~1981) EC] ﬁl‘ﬂ M

ARHRAE, 1982, 39—41

(5] DM&h, W&, EE58. dRmEEKTRR.E 1I8RSRI] +ER%BE), 1982(8): 754— 757

[6] MR RRE,RER. REXSEKNAERERGCROTIE] PHEER,1983,13): 801~806

(7] T&L£, RERE XNEE FERBASERKFE . EREEARDI]. BBki3¥,1987, 16(1). 22—26

(8] IRY,EHHF WEXSBENEZEFKFEMELROEWI] HERIL¥E,1994, 23(1): 33—41

(9] FHF, BhlM. HFREEREEKT "0 5EEMEKERELD] #ERE¥,1995, 15(1): 1—7

[1o] FH ¥, Pk, B FREREMEKT O NS A EWED] M fiks /R %¥48,1996,19(1): 83

—86

(111 sk, KRB &, X Bl o E kSRR RE R -2 AR EEI ). BEAEEAR,1997,(3): 34—39
(12] ML, SR, DT, . HFBREEILREK T oD F 5" 0 XA RAKRMEIHRI]. HEBDE),2001, 31(3): 214

—220

[13] Wang C H, Peng T R. Hydrogen and oxygen isotopic compositions of Taipei precipitation; 1990—1998[J]. Western

Pacific Earth Sciences, 2001, 1(4): 429—442
(14] EHF, &

Bk, HALE, %, WK SPOBEARRKKBEMZNZEMT]. HIEEH,2004,59(5); 699—708

(15] FHF, Er 8, X B, 5. =Rk ENFEAKT 80 BLREL]. #IEEA2E,2005,25(2): 190—196
(16] EFHFXNRH - NDESE PEEAEBEEKTEAREAMELRSHXSSERZHARZNHRD] TER

(D #§),2006,36(9) . 850—859

(17]  FHF, PR, REFEKT "0 4H A1), HIT¥H,1998,53(4) 1356 — 364
(18] XA, BRIEH, B A3 AR ASHEKNEERMEEP RO R ES%E,1987,6(1): 225—230
[19] Z4F,BUERE MK 5 LRERABLEKREARCERREBEFR - GRRHIRRN 2 —[J]. BRBIE,

1996,18(4) . 325—328

[20] #EZE,ZHE. KR 5 EBREBUBUEAERTATEKREESEARMZHERROI] AR E¥R.2005,20


http://www.cqvip.com

D 000 http://www.cqvip.com]

54 B R 5 F & 2008 4

(5): 660—668

(21) E%, PhHEAR, R, %, WS FUKMMIE S 00D FRE R RIERI]. 9 HERFF,2006,26(2), 145—152

(22 XX, MW, M, 8. FIURAAETH TR T LR 0B F AR H701]. %R, 2006,26(5),
13031311 ’

(23] Yamanaka T, Tsujimura M, Oyunbaatar D, et al, Isotopic variation of precipitation over eastern Mongolia and its impli-
cation for the atmospheric water cycle[J]. Journal of Hydrology, 2007, 333(1); 21~34

(24] Hoffmann G, Heimann M, Water isotope modeling in the Asian monsoon region[J]. Quaternary International, 1997,
37, 116~128

(25] MBI, BUR. WREFEDS KRR REL WS RITLAL BB %500 AR 26 80K, B3R5 530 g
BRI (1966 —1968) : TR 5 K FASEA (M. HbIX, B fit, 1975, 91—110

[26] Zhang X P, Nakawo M, Yao T D, et al. Variations of stable isotopic compositions in precipitation on the Tibetan Plat-
eau and its adjacent regions[J]. Science in China (D), 2002, 45(6); 481—493

[27] Treble P C, Schmitt A K, Edwards R L, et al. High resolution Secondary Ionisation Mass Spectrometry (SIMS) 8O
analyses of Hulu Cave speleothem at the time of Heinrich Event 1[J]. Chemical Geology,2007, 238(3—4)197—212

[28] An Z, Porter SC. Asynchronous Holocene optimum of the East Asian monsoon[]]. Quaternary Science Review, 2000,
19(8): 743—1762

[29] Johnson K R, Ingram B L. Spatial and temporal variability in the stable isotope systematics of modern precipitation in
China; implications for paleoclimate reconstructions[J]. Earth and Planetary Science Letters, 2004, 220(3—4), 365—
377

[30] Wang Y J, Cheng H, Edwards R L, et al. A high-resolution absolute dated late Pleistocene monsoon record from Hulu
Cave, China[J]. Science, 2001, 294(5550): 2345—2348

[31] Johnson K R, Ingram B L, Sharp W D, et al, East Asian summer monsoon variability during Marine Isotope Stage 5
based on speleothem §' O records from Wanxiang Cave, central China[]J]. Palaeogeography, Palaeoclimatology, Palaeo-
ecology, 2006, 236(1—2); 5—19

[32] &, REL MK, % ZHIHREBENATFESEFRELOI]. PEEE2004,23(4): 293—298

(33] ZEM,Ta%, RME, % EXRFER XY A% 4. 5ka UERSBR MOBJCIEZRHSBEADI] FEEE,
2006,25(2); 95—100

(34] ¥MEL,ZFR.Z2L.% BETAREAGFRFUNLRAMCESBERRKLL #3RMA$,1995,24(2), 138—143

[35] R4, H@ERE, ARG PEBEIANRGENRIFRREARAURRETIRERI]. HRAE T EBRREF
#,2000,25(5); 505—509

[36] ZE4I%, MK, Dorte P, % REAFBRERAURIERFHESBRAEZRFERLU]. R HK,2000,22GH T 63—
78

[37] MBA,XHK4E, B % CRAERALFHAERAKESRERURSBEXMEHRIL FEHE,1997,16
(1): 1—10

[38] Yuan D X, Cheng H, Edwards R L, et al. Timing, duration, and transition of the last interglacial Asian Monsoon[]].
Science, 2004, 304(5670); 575—578

[39] Dykoski Cy Edwards R L, Cheng H, et al. A high-resolution, absolute-dated Holocene and deglacial Asian monsoon re-
cord from Dongge Cave, China[J]. Earth and Planetary Science Letters, 2005, 233(1—2): 71—86

[40] Kelly M J, Edwards R L, Cheng H, et al. High resolution characterization of the Asian Monsoon between 146,000 and
99,000 years B. P. from Dongge Cave, China and global correlation of events surrounding Termination 1I[J]. Palaeo-
geography, Palaeoclimatology, Palaececology, 2006, 236(1—2); 20—38

[41] W%, 2iELE,E 8.4 FE£ 25 FTEREBMRTEREREERNSBRNEALL]. FEEE,2004,23(4): 261—266

(42] #HEWE,ZFR,.ZE4E. % ANLERLFHTENERCREREEETHERREAD] M¥EER,2001,46
(16): 1398—1402

[43] ZB¥, RS, LN, %, MERE 140~124 kaBP AEREREZREANAEHICR]. BHRRUFESHEWLHR,
2006,26(3): 39—44

(44] =B, EXHE, LI, %, 130kaBPEARTEZRRXEL BB ARG FiLR] BER,2005,50(23): 2644 —
2648


http://www.cqvip.com

D 000 http://www.cqvip.com]

®14 FHRHSE FERACEK 0 RABERRATURTRYHBRL 55

[45] ®RBE4E,EXM.B .9, 2FHERABRNALES TEEAMHRRTFICRI]. MEEHR,2006,51(1), 80—
86

[46] Z=H,REE AER, % EHBK 4 TERIREMRA AN BT HR¥EHR,2000,21(3): 313—319

[47] Johnson K R, Ingram B L, Sharp W D, et al. East Asian summer monsoon variability during Marine Isotope Stage 5
based on speleothem 8 O records from Wanxiang Cave, central China[]]. Palaeogeography, Palaeoclimatology, Palaeo-
ecology, 2006, 236(1—2); 5—19

[48] Dansgaard W. Stable isotopes in precipitation[J]., Tellus, 1964, 16(4);: 436—468

[49] %M. E 4,58 BHRBXASEKS DO RLRMFRL] +FEARE,2004,23(4), 304—309

[50] ZFEHH,F/MEBRE. S FERRVWERFERNEERNRAF RG], SLWEFFE,2001,21(5); 381
—390

[51] Berger A, Loutre M F. Insolation values for the climate of the last 10 million years[J]. Quaternary Science Review,
1991, 10(4): 297—317

REGIONAL CHARACTERISTICS OF MODERN PRECIPITATION
820 VALUES AND IMPLICATIONS FOR
PALEOCLIMATE RESEARCH IN CHINA

LUO Wei-jun'?, WANG Shi-jie! ,LIU Xiu-ming'

(1, State Key Laboratory of Environment Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang 550002, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract

Stable oxygen isotope values of modern precipitation, stalagmites and other relative data from the GNIP/ISOHIS databases
of IAEA/WMO and literature concerning China and its adjacent areas were collected and analyzed systematically. Results indi-
cated that, the characteristics of precipitation 8" O values and their amount effects were similar to those reported in previous
studies on a regional scale, though there was a significant difference on a small scale, In detail, the §'®O values of precipitation
in regions centered on Tarim, Ordos Basin and Huangchuan-Hefei Basin were significantly higher than those of other regions;
while they were remarkably lower in regions centered on Lhasa, Sichuan-Yunnan-Guizhou provinces. Moreover, a stronger a-
mount effect was observed in the border areas of Sichuan- Yunnan-Guizhou provinces and a weaker one in the eastern part of
Hunan Province. The variation of 8'*O values of precipitation may be caused mainly by the vapor source which is controlled by
local surface evaporation, monsoon, etc. ; and regional characteristics of the amount effect may be closely related to the varia-
tion of vapor sources structure. When comparing the relationships of 3'*O values between precipitation and stalagmites in some
regions, it was found that the 3'*O values of stalagmites could well respond to solar radiation intensity or monsoon strength in
a region where a single vapor source was dominant; and the §'° O values of stalagmites may reflect more comprehensive informa-
tion in a region where there were two near vapor sources. It would be hard to directly interpret solar and/or monsoon intensity
information from the 8" O values of stalagmites before their interacting mechanisms were completely understood.
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