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Correlation of 8°0O in Precipitation and Moisture Sources at Yunfu, Western

Guangdong Province, China
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(School of Geography Sciences South China Normal University, Guangzhou 510631, China)

Abstract: Fifty-nine samples of atmospheric precipitation were collected at Yunfu, Western Guangdong province during the period of April 5,
2005 to April 1, 2006 and their oxygen isotopic compositions were analyzed. Results show that 8O values range from —12.47%o to
—0.18%o with an average of —4.91%o; the 8" O values of summer and autumn (from May to September) are relatively lowers ranging from
~10.00%0 to —5.00%c with an average of —6.30%0; the 8O values of winter and spring (from October to next April) are relatively
higher, ranging from — 3.00%0 to — 1.00%o with an average of —2.20%0. These 8™ O values have relatively marked negative correlation with
the corresponding temperatures and water vapour pressure and their coefficients are both —0.60; but they have bad negative correlation with
the precipitation amount, the coefficient is — 0.33. Comparing with the monthly 8" O value of Guangzhou atmospheric precipitation, those of
Yunfu City is relatively lower, maybe the reason is that Yunfu City is influenced by stronger South-West Asian Monsoon. The results of
HYSPLIT back trajectory analysis indicated that the differences of 8" O values are determined by different water vapour sources during the pre-
rainy season (from April to June), post-rainy season (from July to September) and non-rainy season (from October to next April), so the 80
values can be considered as an indicator of denoting their water vapour sources, relatively higher 8" O values denote the water vapour sources
are denaturalized tropical hot air mass located in the subtropical sea areas (including the South China Sea), western Pacific Ocean; relatively
lower 8O values indicate denaturalized tropical hot air mass from the India Ocean and Bengal Gulf.

Key words: atmospheric precipitation; oxygen isotopic composition; moisture source; Yunfu City

AR K AR K As e [ AL 25 (8" 00 4 B s A2 BR
ol SR b K A I 0 1 TR A, (RN A 2 s FH UK
WA SRR REE [R)A 25 R B Al A 1 A L
HeHEt - A 1961 fEAE, A2 E PR R T REHLA (TAEA)
FHF AL AL WM WL )R, 245 s
BRT TR 800 AN K HURE R, X B K R AR E
A7 25 bl R HEATIE SR (0 R e U E 4k e
R MAR ARG, BAR T A [ 2 2 R BT 9
MIMZES, s RAGELSA 5, W&
JE B X 1 KB K R ' OS2 IR i KT, AR
PO X RS2 B K B -1, P b X D B2

i P8 T K ) A M LA 22 00, AR
KA ™ 052 A4 B K I F1 0l KV S B 7K
AR EEFNUKY ORI R i 72 4k T
RE 2SS ORI R

H TR R 52 W= M [ X, HHAR R
Bk 8 0 o AR 55 2 7 7 XU 4 1K) 4% 2 3% % D) M

Y5 H EA - 2008-06-02; 1£3T H #A : 2008-07-30
HEMB: WK ARFIEIESTH (40671189); | ARE AAFRI I 4
5 H (06025042, 8151063101000044); ZUH i 7E 98 AR L 4 1
H (91021
EH BN 1980 ~ ), &, WEBFITA, EZHFIEIT M IR EE
%, E-mail: nhzym2@163.com
* WIHEER A, E-mail: DL06@ scnu. edu. cn



638 7N 53

B o 30 &

SR = I (P SRR S AL = NI =g Al
(1 VE P b DX 2K i 2 XS T 14D 2 0 9 o R A R 2 X
FRGE 1) i v R AR O AR 7K 8 0 S 3L 5% g R 35
IKVCRI AT T 8 R N B -2, 1 o 1
—LET] B2 4 I 2 XURH VG 1 2 X (] 5 1 1 DX K
SPEARSE OMIAH I L H AR D . = AL T
ARAAVGEBCEPE), TCh AT B 554 f VG H 82101 74 1
ZEAX, HEM X B 52 2 1 28 AR T 4b, 8 T] fg
BINT VGRS AR L, SR T AR,
7E 2005-04 ~ 2006-04 WA JLREE T 59 N H A W3
KA FERIBE KRR, 22008 R 2 HT FE R 5™ O

AR, Sk T A i 12 M X AR KR K AL T A
R RE 5

1 #MR57%E

1.1 FERCREF SR 75

RX——F AT KA TR 1D,
FURFAE UG (h Fe B2 A 3, J8 W 4Ry 28 XU e v /<
fi, AP 1) 21.50°C, #2400 28.50°C
A A 13.10°C; Bk 0 HEE T TR E (4
~9 H), XFBWD, ZFVFHHEWNEN
1518 mm,» W EAIE2 100 mmbA 2

" mw

— FEERBA

< -- DR REE
o WLBNA

120° E

Bl1 RERUEREREETE

Fig.1 Location of study area and the monsoon trajectories

RFE SEAE 2 I T P AL RBIX — A R 2 4 m 1
BT, SR BA 2005-04-05 ~ 2006-04-01, 3
RAEET 59 AN HA W R AR B AKRE . W B
7K BT H2¢ & ) Koshin Denki Kogyo 2 ] 427 [f] DRS-
154W B {8 KA 48, A& —AHEA2 155 mm
()5 LK CHhm, Al b1 4 W s =F 75 JC B 7K I
i, RABEAKIN 561 B34 I, REA Rl 5 52
BN G AR K VS Je iR N A0 WO B K FE B N, )
AR T I B I TR B K B AR R SRR
ZEFR . T WCER I R KRR G £ B B AR IR A
(4°C), EH B BE2 B 7 8 m I B 58 Bt H MAT-253
RVSAR R 28 B AGHEAT T A E S R ik, LA
VSMOW #5ifE, 73 2 IEE [FIA7 2 HE 26 5(%0), B

80 = ( Ryyypi/ Rsyow — 1) % 1 000%0
Ry T Reyon 70 0 FEFE i vh AR HE ) v 4 R) A7 3%
JSC53 (PR 5 5, RS EELE + 0. 2%0.

1.2 R Hr

PP AR KT TAE € I 8] N K38 ) i
A%, T LU SR 43 HT e K A T R D0 A g £
AHEFUH ] 5 B e 5 ORUR (NOAAD 28 U5 5K
%% ARL Cair resources laboratory ) FI K FI I 5 /R A
LGOI TF A RO Y kL 1R A% ) H 2%
EERE A HYSPLITChttp: //www . arl . noaa . gov/ready/
open/hysplitd . html), X5 | & R K B 7K 1 K RT3k
TR . ML T GDAS Hod %,
YT ST TR 144 h(6 D, AR 2 43 5 4 Hb
I EA_E 500+ 1000711 500 m.

2 SRS

2.1 FEKPE"S OfE L LBl I 8] (22 AL AR AL
2 23 73K 59 IRBE K ' OfEL I Hb T 7k
ARV BRI TR A2 A 38, T LA R



33

BRI WG A7 KUK 8% 0 H/KVORIE IR &R

639

FRIE: iz X KB K 8™ ofE B sh B, &4k
MERER —12.47%0 ~ —0.18%0> V-3 —4.91%0. @IiX
LESSOMEAL M B— e AR, IEKT(5~9
HO B 8%0 {8 % #d (K, 2 HE -10.00%0 ~
- 5.00%0> V3 -6.30%0: %HFZEC(11 H ~ K 4
HO B 8%0 i 3% & &, 2 AR -3.00%0 ~
—1.00%0> T34 = 2.20%0. IXEER KT8 OFE 1)
PSR IE S TR A< 30 28 UK AT AH T 90 R R AR
s S Hh 1 KB K S O W L &5 R —
ﬁ[[ls,m‘

35

;(5) L " /ﬁ\/‘, N Yi FAbaA yah g sy b Aa A o \/\A
L » -

20k N £\

15 \{ W ]

w’f“\f“ﬁwvf

K JE/hPa

V'\’\.\‘

, 120
\./ A"J 116
0
E _3 \/\/\/\,\/ /\/\/A/
s 5 180
= 9t /\/\/'
—15 {40 1
LIl i 2
Tl nnnn I HH | ﬂnﬂn Hmﬂrl'”!'lﬂrml‘lrﬂrrlﬂ 0
o Q,‘, 6»9 5*1. 6\’1' 6'151* «O \\ @ O o7 b‘m\

)/ H-H

2 T 2005 ~ 2006 £F 8 BEK RSP OfE
KRERBREMEKEHEL
Fig.2 Variations of the 3" O in precipitation, vapor pressure; air

temperature and precipitation amount at Yunfu City in 2005-2006

2.2 PEAKFSPOME A KRR BEKESE SR
LRMKR
M 2 W] BUE H, X8 ofH 50l KU
MK &2 [0 8 s iass, g 55 =52
(B AEAE € M AAH DGR AR (B 3), ARG RN T .
O 05 UMM K F&:
3%0 (%0) = —0.431 +6.18
(n=59, R=-0.60, p<0.001)
@0 K K &
3"0 (%o) = —0.36e +4.93
(n=59, R=-0.60, p<0.001)
Q0L /KR KR
5%0 (%o) = —0.06P - 4.04
(n=59 R=-0.33, p<0.05)
WA R BN 5, 805 KAECe)
KREFMG, HRXRECRIIIE —0.60, 105 FFEK
SRR 7, KRR CRO N -0.33. X
5 e iR A Bl BT LA (S R R S R ], T
X " 05 R AFAE W B ARGV, X R4
X KA KRS OZR AL BT A OB 18 ) 4R,
R4 22 KX B K 8" 0 Hf it H AT 1) 8 2 1% /K 1 L
Jiy 16 18 B3 L T R I R, X 0] g 2R
T R S RAN S5 B 1 A8 5 L L B AH A8 s A R B
ZERRFERIANIRL, AT 51 B 7K T 8" OEL & AE e
Ay o= 18] 585 05 KT 2 AV A Bk 3 A A

S 5 el y=—0.06x - 4.04
r I ::.‘;' e® ° R=-033 p<0.05
-4 d .
*
2 £ -6 2
=] . 3 o]
= i x  -8L 2
w o w
L]
-10} y=-043x+6.18 . -10L  y=-036x+493 e
_ R=-0.60 p<0.001 B R=-0.60 p<0.001 .
ij @ . Ii " ® .
14 16 18 20 22 24 26 28 30 32 34 12 14 16 18 20 22 24 26 28 30 32 34 0 10 20 30 40 50 60 70 80
Si/C KK E/mPa FK B /mm
B3 zmiFREKDIOSRE.KAEMEKENXR
Fig.3 Correlation of 80 in precipitation with air temperature, vapor pressure and precipitation amount at Yunfu City
KA, B TR A ORI B RO OK, BEAK TS0 53 ANBRAKRE R, ) T M B K R e 0 A L BE K

DRI 248 A1 Pl Jon st 60 [ o7 3% 1 4 25 fi 67
2.3 ZURHTNBEK TSSO iR

LT B PER =AM NS B L 1A
ZPRECE 1), T P b B AT B R K AR AR R,
50 5 1 B 7K 51 QAR Ak 117 32 B TR 55 M N AT AE
JEZE S . KM 2004 ~ 2005 IR PNSCER FH 43 BT 1)

w2 A HCS LK 4CaO R 4 1. AR, Bk
T8 05 U B K A EAT TR DG, ARG #
urr.
D805 MM K F:
3"%0(%0) = —0.381 +4.74
(n=53, R=-0.59, p<0.001)



640 wooos B 30 &
4 4 0
2l ° . oy =-038x+4.74 2 L2 y=-0.05x - 3.02 S o P
oF R=-0.59 p<0.001 ol . R=-0.44 p<0.01 2l Ny —~— =¥
-2t |* . = AN
L L L \\\ .
w i * Yy w o o O\\ ,o-._/
-8 o o®% @ -6t R o %
L3 L /
-10| . -7t 3 .
L]
12 @) . 8t () N
) B S 7 R S Y I, S
10 12 14 16 18 20 22 24 26 28 30 32 34 0 20 40 60 80 100 120 140 2 3 4 5 6 7 8 9 1011
/T F K B/mm B i/ A
4 I HEKDPPOESE FEKEMBESHTURIIMNE ZiZHEKDSOREMILE
Fig.4 Correlation of 8O in precipitation with air temperature and precipitation amount at Guangzhou,
and monthly variations of 8" O between Yunfu and Guangzhou
@3"° 0L KR MK R 2): 2005 4 4 H 5~17 H, s*ofifm, HHENT

3"0(%0) = —0.05P -3.02
(n=53, R=-0.44, p<0.0D)

AR, TN BEZK 8 O Rl AL R K R 0 ) AR
RN = 3.8%0/10°C F = 5%0/100 mm, B ZAK T
ZVFIM = 4.3%0/10°C F1 = 6%0/100 mm, [F] B [ 7K 1
8O MR B A B AR A ) M B K I B AT
AR ZRELCRIIE - 0.44.

B =P TN K 38 8 O 1Y
BE S ) AR AL B 4Ce) ], AXERILER 5 Aok, =%
Bk RSO AEI ) MK . U AE B 2R KU AT 1)
7THFM S H, KT S®0 N -8.57%0
—7.21%0> 53 LT IR 51 2.37%0F1 1.47%0. 1 B
XA G IR R A%, 1 e R = A0
T2 IR e 2R U RE IR, AH T 2V A
h i P P e 2R X X L 1), BE 5 2 B PE R
FEXHIE Mg, FEEEK S oMmf; Hik, =
FFRRERE B bR e, BRAKA B BT A 8 0 H T
) P i i 205 A R P AN R A B AL s T L 2 P AR
B, SRR SR Z) 150 me 10 M 6 m 247, X
SO IR AR ATAG 2V B AK TR S Of T
2.4 mIFREAK S OMIE B S KRR OE &

R, KAFEK TS O J5) = fi 2
2R B K RSO AFE AR R, I 5 K
ARV R H S B R R HYSPLIT <
NI, AW T 2005 ~ 2006 4 8] = 11
FIR BB B ECRIE AR, 45O = 1T IR B K b
SUOMARAL, LA RER T = i o X K 50 0 5 7K
VL Z MM RE R, W s hall T 12 REHN
HOR AR 5)

(DFETAUAREK 4 ~6 D N B R EFERIX K
KRS O th 4 6 H E¥E) T FBEE A A

~2.95%0 ~ —1.31%0 218, P30 - 2.12%0:4 J1 23
H~5H4H, HELWHT -3.42%0 ~ —0.29%c 2
B, 358 - 1.81%0:5 H 6 ~ 26 H&*0W] W FFAK,
HLAHEBNT -9.09%0 ~ -2.11%0 2 ], FI¥ N
~4.35%0:6 J1 3 ~30 H, 0¥z K, BHT
—11.78%0 ~ —1.79%0 2. 10l, ~F-35 8 —7.33%0. 1]
W, B[R] A T FT I, AN ) B B i B K TR 8T 0
WAEE B 2 5. SRR, BRar Cid & A
i KA PR A AR R, TR KR
R AR PEUX LS O 2 R EHERE K. X
Al M HYSPLIT 9t 6 128 A5 78 i 4 11 AN [7) i Bt <
T CE 5O P A5 IR L 0

@4 A5 H ~17 H: Rz wox(E 5, %
) B R K A B B T 3R P b N Bl i 22 AR
Y i PR AR AR b K B A R 3 SR A, I
2 KFRNGZE BE B I P ARSI 2 A7, IR T RE A 3
AR BR”, DB 0 R IR, X 2R
L B 207 KA BRSSO L - 2%0 ~ — 1%o 2547
(A TR 1) SE B A AR B P G 16 . BRIOE T LA
28 B P Y A R A b R Bl A i I B 8" O
E M DTERER /N, 32 BTk DR AR v] g2 ok H T i
1) Je U A < A

@4 H23H ~5 H4H: ZNBARIT (K
5) 5N HIK RS T P8 AT 7 1 ) Ry i X 1) A8
PERGHE ARSI (R RO

@5 H 6~26 I: &I B2 B H KR
KT R i g PR A

@6 H3~30 H: BB AR 2T ) s 5 W
(113%E 22 % W9 R o [ /K AR 281 6 A 4 HS®OE N
— 8.84%0, 15 EIHTTI FRAE, HAWEECE 5
IR I IR R KRR T B FEE VA R i I 1 AR



34 HBHRIIAE : W98 =97 117 KK 8% 0 S5 /KVORIEI R &R 641

P vE A RO WK 2 W LLE ], 6
H 7 H8®ORAREIFF 2] — 1.95%0, LM PIZECH 5)
AH N P2 A B 5 AR Ak, LKA ) I Vs T 15 RS )

HARMIL . =iz A mkr 6 H 7 HAMOILE
I, ZHSS oM TRNLES 6 4 HITEIER
L, T 6 43 1 B /K IR 52 Y5 T B A o 4z

2005-04-05 7 2005-04-25

FAGTL/m

S 2005-05-04 2005-05-09

e

1500 % 1500)

\
1oy A L[
e
L) \H—._, £ sio | [2

||||||
[V T oy T

2005-06-07
p "I

F AGL/m:

1500 % 1500

1000 % 5 i
L :m ﬁ E' r.-.,_: 00
v SN A T AT PR

T TR R 7 T

2005-11-14 2006-03-25

AGL/m L
N, o T 00

| AGL/m-

1500 & e L500
1000wt e mg Long | | M
Sl 2 =)
g it
bl L [P T T

L AR UK TIE B B

0 A 2 A QT LT ) R, AGL AR I i S

El5 ZiFW 2005 ~ 2006 5F 8 A 5 bt (8] B < A 4L
Fig.5 Moisture trajectories of different precipitations at Yunfu City in 2005-2006

T () VY R 2R R

DJEHIAREAKT ~9 H) %I B a7 Hi X K
BRSSO 7 HIn 9 H 2123 8 T
(Bl 2): 7 78 HA 12 HI 2 IRFFAK T 8™ OE K =i s
IR = 6.36% A - 4.05%0;7 H 29 HF1 30 H K
PSR ORAR T B, KK - 11.41%0 11 — 12.47%o0; 8
Ay, s 6 REEKPS*0L T -9.47%0 ~
~5.27%cZ. 18, VI8 —7.11%0:9 H 4y, k1 6
RBEAR S 0W BN T - 7.62%0 ~ —4.45%0 2 1], ~F
BN - 6.02%0. WG HEMSMIB KRG, SAITHK
VRV [FIRE AR A 52 M 1 28 B 7K 5™ O 3 1) B 2 (A
.o, SCofEmE 7 H 12 HF9 H 19 H, I
PRYRAUE T P RT3 1) ) At o DX ) A
BRI DX S OfE w1 7 H 30 HA1 8 H 23 H, 1L

IKPRRYE T BN P o R0 Iz v e S B i, HI& &
A SR A, 1 ON TR B R U S AR WIS b 4R,
FRAE I AR 2 B SO MG BRI, IR ah &
KRS 25 V7 1 X R RS K I R AR 7= A T B () 56
it o H 3 H. 9 H 18~19 HA 9 H 25~ 27
H, 23X KA B K 5252 0513 5ok e
REFR) 79 H 1 HAEAREEAS BB 0516 5 X
BB AR H 18 HAE B B )1 0518 5 5 X
“IkYE(9 H 26 HALH A B DK
OAERIAREK 10 H ~ IRFE 4 HD S50
R, 2005 4F 10 ~ 11 H, @3 5 s R 45 ot
FLNSR PG, A1 AR 44 L 7 50 ) 390 10 2 I o
W, Bk EAw D XA 11 A AR AE 3
H Ay I 2 B KOS R . 2005-11-12 A1 2005-11-14



642 7N 58

% 30 &

IS O 7 5 A - 5.61%0 FH — 3.81%0; 2006-03-13 ~
2006-04-01 1 9 W FEK, SO SN T —3.32%0 ~
—0.18%0 18], “F-¥JH - 1.68%0. AR, XL OMH
I —AMEXS S, e AR 5 2o,
XS A R 0 e AR 52 P ORI 1 A U X
(AR PE A RSP PR SRR R P A R -5l K
Bl A S R AT RO M S FEAE R, FLRPECRIR
F2 BRYE T VG AT B S A B B g 16 i i
(1) Ja B ZK PR

3 it

(1)2005-04 ~ 2006-04 H[F] 2 7% 11 KA B K
SOMFAEIR K B Bl AT - 12.47%0 ~ - 0.18%0
Z 8, ~PIMEN - 4.91%0; XEESB O AL H—x 2
AR, BEEAKERCS ~ 9 HO 18" OfH I ik i K,
ZHAE -10.00%0 ~ —5.00%0s VI N - 6.30%0;
ZHFEL H ~ R 4 AW OfE % i s, 244
1E —3.00%0 ~ — 1.00%0> “FIIMEA - 2.20%o.

(DB 05 FEK I KR s
RN EFEAAR, RIE -0.60, 105 FFKEAHK
PERSSS, R W —0.33. X BT R 2 75 1l HAd gt
BRI, s 2= KOG S — e R LT T
KAFEAKHS™ O« Pk RN

(35 R BRI HAR ) M 7K 8% 0 H - #41{E
FHEE, =Pk TR 8 0 S AHRHMIGAE, X ] BE 5 Py
bR 2 25 2 AR FH A, 2 V7 M A B8 A i VY HL S
I VY R A X, BT B 52 31 V4 7 2% XKD 28 5 Wi
FO. BeAh, BHE AT W R A (R A AT R
P Hi R K 8™ O 72 S AR S

CAO N 39 1] 2 35 117 1 A AU B K (4 ~ 6 F1D
JE SRR (7 ~ 9 FDFAERUAFEK (10 H ~ R4 4
HOS™OE I A8 A AE AR KR E b 52 AN [R) K VAR s ok
2, BN OMEAE— @ FE b BAT $R /R /K VOR I8 1A
R A 2R, 8™ OB D e 1) DR R 7K 1R 7K
FELERIFE T VG AP 1 I AT X R AR M Ay R
PEDE A CRILHE TR p i 80, 53 B n 1 R oK
TR 8" OEL P 1 P A= B 7K 118 ZK 9T ke 5t 1 B
JEE Y AR ol N7 75 ) A P A g <A

Bt KRR S A R 28 AT A3 3 T b [E R 2
B 75 R e R AR 9 BT BRI B I AT R R s B, B TF
TR R T AT R TR, R B8 L Ikt !
53 3Lk
[ 1] Yamanaka T, Tsujimura M, Oyunbaatar D, et al. Isotopic variation

of precipitation over eastern Mongolia and its implication for the

[2]

[4]

[5]

[6]

[7]

9]

L10]

L11]

[12]

[13]

[14]

[15]

[16]

[17]

atmospheric water cyclel J1. Journal of Hydrology, 2007, 333(1):
21-34.

Gammons C H»> Poulson S R, Pellicori D A, et al. The hydrogen
and oxygen isotopic composition of precipitation, evaporated mine
water, and river water in Montana, USA [J]. Journal of Hydrology
2006, 328(1-2): 319-330.

Cobb K M Adkins J Fs Partin ] W» et al. Regional-scale climate
influences on temporal variations of rainwater and cave dripwater
oxygen isotopes in northern Borneol J]. Earth and Planetary Science
Letters, 2007, 263(3-4): 207-220.

Benway H M, Mix A C. Oxygen isotopess upper-ocean salinity> and
precipitation sources in the eastern tropical Pacificl J1. Farth and
Planetary Science Letters; 2004, 224(3-4): 493-507.

BYeL), T, XIFHH . B R K '8 O DS AR AL Ao
Xl RIS R LY. HER R3S 2008, 36(1): 47-55.
Dansgaard W . Stable isotopes in precipitation[ J1. Tellus, 1964, 16
(4): 436-468.

Kohn M J, Welker ] M. On the temperature correlation of 5"%0 in
modern precipitation[ J1. Earth and Planetary Science Letters, 2005
231(1-2): 87-96.

Yu WS, Yao T D, Tian L D, et al. Relationships between 80 in
precipitation and air temperature and moisture origin on a south-north
transect of the Tibetan Plateaul J1. Atmospheric Research, 2008, 87
(2): 158-169.

Zhang X P> Liu J M> Sun W H; et al. Relations between oxygen
stable isotopic ratios in precipitation and relevant meteorological
factors in southwest Chinal J1. Science in China (Series D), 2007,
50(4): 571-581.

AR, TR, W IR B K IR A 4 ORFIEL T .
FRERE:, 2008, 29(4): 1014-1019.

W, RikDy, B, 45, 3k m e E 2 XU AR ok
UERRRE R FRAEELY ). AARBIRAAAR, 2007, 22(6): 1004-
1012.

Li Z» Yao T D> Tian L D et al. Variations of 8'® O in precipitation
from the Muztagata Glaciers Fast Pamirs[ J]. Science in China
(Series D)» 2006, 49(1): 36-42.

Jeanton H C, Gonfiantini R> Travi Y et al. Oxygen-18 variations of
rainwater during precipitation: application of the Rayleigh model to
selected rainfalls in Southern Francel J1. Journal of Hydrology»
2004, 289(1-4): 165-177.

Alessandro W D, Federico C> Longo M, et al. Oxygen isotope
composition of natural waters in the Mt Etna area [J1. Journal of
Hydrology, 2004, 296(1-4): 282-299.

M, FIESG, MEf, & BB XK I 78R K S BUR
TR 7R IR £R SRR IR AL 3R W90 S LA R L) P AR (D
), 2000, 30(1): 81-87.

Pang HX, He Y Q; Lu A G, et al. Synoptic-scale variation of 8" O
in summer monsoon rainfall at Lijiang, Chinal J1. Chinese Science
Bulletin, 2006, 51(23): 2897-2904.

Pang H X, He Y Q> Zhang Z L, et al. Origin of summer monsoon
rainfall identified by 80 in precipitation [ J]. Chinese Science
Bulletin, 2005, 50(23): 2761-2764.



3

HBHRIIAE : W98 =97 117 KK 8% 0 S5 /KVORIEI R &R 643

[18]

L19]

[20]

[21]

[22]

IR, XIERUL, A, & ERRMOK RS FAL 5 S R
M R0)]. AEERE, 2008, 29(4): 1007-1013.

XUV, RZ N, Wi, T NI R 7K A6 2% 21 Rk 5 W K R 5
FEEFUFELI]. BRI, 2006, 27(10): 1998-2002.

B h, RIS . 183 KA B R K )4 28 20 % 1 52 i
[7]. MRk, 1994, 23(1): 33-41.

W, HEtE, raO, % e E AR IR kT
KABEAKF 05 K RIE L EIE MR RLT], R R,
2007, 27(5): 718-723.

BRI, ), SRR, S bt g i R B K R R K
AR A e LT ], RN, 2006, 27C11): 2293-
2298.

[23]

[24]

[25]

[26]

[27]

[28]

FERIM, Bhat, XTI . BRYL = PN X B K 818 Ok A8 AL
HEE ENSO 056 RLT]. shERL:, 2007, 27(6): 825-830.
SRR S RER NS GV M TARANRE
At 1995. 102-103.

XIS, BRI, B, %5 R E AR R LM, dbat:
H [ b B R AL, 1998 1-267.

By . KE K5 B T8 ——) 7R 2005 FHTHIH T
RAAELT]. 7RSS, 2005, (3): 49-50.

B, W TTRA 2005 FFH 3 FEAMVEALI]. TR
G, 2005, (4): 51-52.

WAk, B, RN K%, AR EMS—T KA
2005 S 4 FREAEVERLT]. JTARAZ, 2006, (1): 66.




	F3: 


