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Abstract

Precipitation is an important part of hydrologic cycle. Study on stable hydrogen and oxygen isotopes is
advantageous to reveal the laws of water circulation and infer vapor source for further analysis of wa-
tershed hydrological processes. We collected the samples of rainfall in Poyang Lake wetland from No-
vember 2013 to May 2014, measured oxygen 18 and deuterium by using MAT253 IRMS connecting with
Flash EA/HT and analyzed the characteristics of stable isotopes afterwards. In addition, factors affecting
and deuterium excess with the meteorological data of Poyang lake wetland were discussed. The results
show that the local meteoric water line is fitting the equation: §D = 8.996180 + 11.52, which the slope and
intercept are above the average level of the Global and National Meteoric Water Line, is according with
the characteristic of humid and rainy climate in the region. A significant negative correlation called “pre-
cipitation effect” between oxygen 18 and precipitation is indicated. In contrast, temperature effect is re-
strained under the influence of monsoon climate. Deuterium excess shows the obvious seasonal varia-
tion: deuterium excess is higher in winter than in summer which conforms to the laws in monsoon area
in eastern China. Moreover, the main influencing factor is mean relative humidity which showed a nega-
tive correlation with deuterium excess.
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RAREKRAKIEA R EEIRT, KSR E R AR A TER K IER R, HEWOKIORIE, #H
ARAD PSR . A 3CH4R20134E11 0 ~20144E5 A B FHBHE M REKAE G, RAIMAT253 R ALK Ho R
WACEREFlash EA/HTX i3 X K S SR E R RETIE, 2T HRARRME: F4aMAXIZ RN
¥, BT KPS0 5MBARKZAHER. SRR, BIRMEHMASTEKLETTIESD = 8.995180 + 1152
FR, BEEHYRTEREBRERTEKRER AT, FezbXRESNERER. s805FKEBERE
FHRRKR, RN “FAKBHR” , TREMNMAESRSREE T 22— HiE. TERERLEEX
Figm, EIHAREMOFBHERLAR, SRERBEXNXOZUREER: BRiERENEZRRN
AXEE, HEEEEAMRKR.
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1. 53|

T AR AS TR AT Sty gtk 2 B, BFESRA K BER . WA BEMRS Gs IRFR KR AR
AW REVESE T R HE T AR o PRI TR E B — R K, 8 B W b [ PR S B — . IR,
SANEARAGFI NG B B FE A, B PHIST I T KA B BT HRR S (R A . B ARK AL B T B i R R, &
FURHIE b MR AR R DR S I H 25 TR, B PH I R GRS B [ A ) SR

AR KGR RE G — AN BB, 2Bk 1 BRI Z —. KPR RN R FER S A%
KRR RE . KRG H MK IRIEWIIRES SOKIRER AR UIAHOR[1]-[3], O iz S H T K30 AR
SRS E T . RS VK TR SD AN 680 fEAES IEM 5 £, Craig [4]T 1961 FE#EH 7 48Rk K
SPEKL GMWL: 6D =8+%6"0+10, & HIRE/K IS AR R IRE Z KL AW [5]F 1980 4F
MONAS S BTSRRI 107 ANFEAKRE S 2 BT A3 B E KSR 6D = 7.9% 60 +8.2 « AERKSABE/K LRI [E
KA KL 7 253 0l e AR A thE L % A o [ B G & v R I B R A5 20 1), 2R E T T R b AR i Hh X 1) H
BB KBRS B SE R . AR, AS[RIH XORR FeK A AU R A7 35 B AR S A AN TR AR [ P 40 238 56 v ]
Jb FEEE. FEEREX . FEIEG X KL P 5l SR X R RSB KE R R R KR
PR BRFE R S LR S AT T IR 72 [6]-[13] 0 AH T XS MIRBLAIK 73 RIFA R, XSRS K 2
ARFEFE, K F R R BT E R .
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ITAER, I HIE H K SO S 7T BRIZ D IR N, ABARE R 3B 1% X (1) - AR BBk =, Judt
RN A AR E RN R I ST V0 . /Wi iz o X B /K S AR08 R R I A i S AR (R AR, Wk — 2Dt ot
KABEA RIS B AR, B AKPEIAHLE, HEWT K AV ORIR SRR Gk A, N A K SR 5
BRSO YE o MOAS SCSCEE BB T M S IRAE 2013 £E~2014 £E 95 MAIKAES, B A2 HT ER PH G M K 1
P KA B /K AR E R 3R AR AR, PRI KA /K AR E R 3 AR IR s DR 3, DR N IF 7 380 BRI b i 4k
IR B Al
2. FRREXBER

FRPHWANL T KT 2B, VLA ALES, HUERARPR A 115°49'E~116°46'E, 28°21'N~29°52'N, 47T s Py EiT .
VL BT, R, UK AT, NAWIEIERKIT. B XA RR SRR 2R, ST hEE. 4
WIRE b, WRABEE R RE, BRSPS K. oA FIEH IS,

AR CATHR BH I B K AR RS DX AR T R (W] 1 BToR) e AR4P DX A R . V0 BRI R TiTi
HEPE . bl RDGH . B, R 9 NEE, Rt B E B DA S, Bk EENAES R
J7 VSR A AR 10 H EBAE 3, JKTERMEH, S MTRARAEE R DAL, K ERME TEE NSRS &
Y, RATEREE IR A SR X

3. B@mRES R

2013 4 11 F~2014 4 5 H T-HEBH 1 M0 E 2 B SR OR3P XN I SR IREE 6 5 F0 7 53R AF s (0 1] 2 Pom) W e &
KEERL, FE 594N, SAME 2014 4F 4 A5 HIGN 7oRFER 1. 20 3. 4 f15 5, FRICEEREIKEE M 36 4N, A
TR B KRR AN 95 . BT KEESSH 60 mi 15K Z 0@ SR 12505, B Sl 9 A <08, 0 A 2 B I el £
o 5 A DA 1B /KRR 28 K o R N A DK ARSI DR IRLA T DR AT, 17 [ SIZ B8 36 5 RN UK A 78 JR AT TS

IKAE RS AR E AR 2R F MAT253 R 2 LU T RS (% #% Flash EA/HT WllE,  6'°0 FI 0D WX Es /M ke &
3909 2%0 11 0.2%0 . Wl %€ ZKAE SRR, R 21T, Jeb/KFES 0.22 um P8k 38, AR5 28N 1.5 ml B BhdEFEfH .
BT 7K RE I 72 25 544 H LA VSMOW (Vienna Standard Mean Ocean Water) Rt (T2 22 7 -

18 0/160 . D/H .
50 = 7;—5——Eﬂ——1xﬂm0 §D:{l—i—éﬂ——qxﬂm0 (1)
(*0/*0), quom (B/H), _svow
Jh (P0/*0),  =2.0052x107, (D/H), g0, =15575x107,

T 325 AR B I S B KRR R TR B AR SR R 2, AR SCIB IR T e R R R Glhi——rF B
RGPS GE S, BERIET T E S G RE B 5 R 55 M (http://www.escience.gov.cn/metdata/page/index.html),
4% BoKE. FRIE. FIAERHE R T35 K .

4. FH5ITR
4.1, HHKSHEkE

95 MR I A SR8 RO 3R A SCRRIE G 1] 3 Fo e MAIEL 3 T, S AR IR 32 2 R A i A R, 4T
B B TE N —22.61%0~—1.59%0, “T-Y1E N—4.64%0; S5 7 2 AE N—64.97%0~8.49%0, ~T-131E ~—30.24%o.
A A = IR IEE, /AR AELE 2014 42 3 H 3 HAT4 H 19 H, HIARFERL6, W HJE B X IR
BRI J AR B S BTSSR RN K, R T R AR T SR EN I ZE A, HEIT S B R 3R 1 B R RN R s . R 95
ANFESL AT OD A1 50 Wi, @ RIREUR SRR RN 6D =8.996°0+11.52 , M5k A& %k 0.94, A
AREMH, HZ7RNRE R KT Ak 5 b B RS BEKL T RE[4] [5] [14]. TE TN, W
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Figure 1. National nature reserve of Lake Poyang
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Figure 2. The distribution of precipitation sample collection points
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Figure 3. The composition characteristics of stable hydrogen and oxygen
isotopes of precipitation in Wucheng
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4.2. Bk 60 5iRE . BBKEBHEXXER

KABEAGERE T, FEK R R 2 4R B2 00 B AR 4 = KR T B b o R ) 2036 /KIS R 4 5 7%
K, gemd KRS R 18, I -SBCR R BK SRR R RN E R 28RS T RIALER 7 e BEE T
JERITH RIS . i R T, AR RS, AKIKEH ) 60 3 DR FR AR B, X AH 75 th X FoK iR H BT
TERLI R IR 010 S iim: BNRZ .. BRI R & RS SR — O IEH O R[15], B “HRERRN” .
FH S IRAE P2 ZKRF: it S ORI T 5, B H I M R oK R 2 5 H P RIR B IEAR K R, 2R RON:
50 =0.34t-10.32, MK RECN 0.377. FIFH SPSS Guit /Wi st iZ b X B /K 6°0 HF4E 5 H P34 iR
MR, RBUZHX P A AR . X aT RS2 i TR FH W AL T R A X, 8 W 2=
RAMRIX, EFEZRFEEFREN, BoKER, SRUBER, KSR 8°0 MR & S£IERME, i
AKVRFERR B T, A2 XU R RN 52 B, SRR R 2R 5 H F IR M IEA G R RIEAH .
FEFLEZR MURAT FIHBIX, X FROC RE B AAAAE S R FAHR K R([7] [9] [10].

“BEAKERN” RIEFKESHEFMERSENAAICKR, HF T UG A —M “#aE” fEH, BIFE—
FKIFARE 1 2 R KRR, Be/K B 2 40 1R F 51 R Fl R /KR T R 3R ELE RF 2 Im i I AR [16] . A SRR T,
FE R R EH ) 43 FE U R B R KR DX, Bk AR g Rl AL 3 BT W i B K BN, HAZ RS R 7= AE 5 5o
KA MR . PR R Z R 25, nTRE2 M R R R AR 2R, ] 582 F
RN ERECS KA RN R BEAT 128 H#[5] o BT SR a0 X B K AE I (8] B4 AT AN, W & - B4R 7 3~7 H,
M H Al 3 AT, SMNEFE KR RBUERE, FBKENZ=S HBEKETLH R R AREIE
IKEHH) 3~5 Aty M HRFEESM FREKFEAM R SRR R, HMEIE I, BBHHIEH R IREK
SR 600 HREK EAAAE S En I 4 A1E 5): 60 =-0.02P -2.75, MK RHCHN 0.404 (p<0.1), EEAM
Ko

51N VT = 3o s R P 5y N 2 N iR VA R O R 1 7 & =5 VA S N 1 I =9 R (73 =11 1 N
FEE 28R ) 32 B — 5 B4 ) N HE 5

4.3. MERPEUFHER R WE R

ANTR] b DX 15 1) Je K SR 7K 26 5 A BROK S BRAK RAERL R AR F3EAFRREE M Z R, AT 2R
Fi 2% 5%, Dansgaard [17]#2H T /i 4 2 4(d-excess) IHE S, JFE X N: d =6D-8*6"0 . &RRITA AR FIIHL
9 10%0. A [FIHBIX PR TR AR AT DL EDULHE S iz IXOR UK & K B i R AP B . B RVURIX, F&
IKHIRE AR ZRDLH 5T AL R3], I B S ik KR [ 1 2 REE[ 18] AEFREREFRX, ZF
G, A E PRI B K AVRIRHBAN ], 02 AKVRAE A = A8 4k, A AR s A s BRI AR AL . K
VS PR A% S5 A A A R BE L X B SR B /K T ARG AR R, WO B U U R B A A RRAE AT LA
RECFHE W S B2 7K P SRR B 7K U5 b P S A A AL R AT

R KRB AR 6 iR, A ATE R IR 0.97%~23.97%, “F¥IMEA 11.56%. 14
NIRRT 12~2 FAIRTOR, AT )y 23.97%0~11.03%0, “FHIME N 19.12%, BAATE 10%02 |, F A%
HIX A= 52 KRS R, BRI ZKVRCRIE T IR FE X, KSR 5, MRNREE N, ZBREFR K HAF
MR, AR S T 11 H 5 3~5 A EUN, BITEEN 0.97%0~8.94%0, ~FI51E Ny 4.25%, SAAE
10%oLA T, RUIE ZE 2 A E M, BEK KPR TARE BT, KURHL S0, AR R K, 28 RH
RN A PEREERAR, B R IWIG. BFFEE R B E AR XX 8 AR E 4w AR R R IR A

A S E S 5 B KR o RIREE R K O R 5P AR . AR BKE R R, il 6
M7 BR, SRS PR E R AR, HRRECH-0.734 (p<0.1), BFEMK; M5 PR,
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Figure 7. The linear relationship between d-excess and mean relative humidity, temperature, rainfall, wind speed
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