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Abstract

Using isotope and meteorology data at Kunming station from the GNIP, the average monthly and
annual hydrogen and oxygen stable isotopic compositions and the main factors of 15 years
(1986-1992 and 1996-2003) at Kunming station were analyzed. The average monthly and annual
hydrogen and oxygen stable isotopic compositions fall within the scope of changes in China and
the global isotopes of precipitation, and the seasonal and interannual variations are significant.
Hydrogen and oxygen stable isotopic compositions of precipitation at Kunming are mainly influ-
enced by vapor source. There exist obvious differences in the seasonal and interannual scales. The
local precipitation amount and air temperature determine 81.7% and 18.3% oxygen isotope val-
ues in the rainy season, respectively. Even the §180 in precipitation affected by the precipitation
amount and air temperature, the precipitation amount has a stronger affect on the 6180 in preci-
pitation than the air temperature. In addition, the relationship between annual precipitation and
Indian monsoon indexes show a positive correlation, but a significant negative correlation with
6180 in precipitation, illustrating that 6180 in precipitation indicates monsoon or rainfall intensity.
The relationship between monsoon intensity and precipitation amount and the §180 in precipita-
tion can provide a scientific support on the meaning of the isotope of the stalagmites. Comparing
the isotopes of precipitation in Kunming with that from Hong Kong station, their d values have
distinct seasonality with lower values in the rainy season and higher values in the dry season, but
they have almost similar values. Nevertheless, geographical location and distance from sea are
different, illustrating that the vapor sources are different. Precipitation in Kunming is affected
mostly by southwest monsoon from Indian Ocean, but the rainfall in Hong Kong is mainly con-
trolled by southeast monsoon from Pacific Ocean. The seasonal and interannual variation trends
of slope and intercept of Kunming precipitation can be explained by below-cloud secondary eva-
poration and dynamic fractionation effect.

Keywords

Precipitation, Stable Isotope, Seasonal and Annual Variation, Vapor Source, Kunming

TESEE .

MEFI A SCH T, KR RWIRAURR KRR E AR 7 R (B ) B KGR ). AR AR BT e Bl 2017, 6(5):
297-307. DOI: 10.12677/ccrl.2017.65033


http://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2017.65033
https://doi.org/10.12677/ccrl.2017.65033
http://www.hanspub.org

SO, KRS

BIAXSHKRERMES TR (ENE)
FXEE

XHF, KEL

A IR AR S R R 2 B, RIS S 2RISR R, A R B R SRR
SN E, B 25

Email: xywen0801@163.com, “zhanghc@niglas.ac.cn

Weks HiA: 20174F10H29H; S HEM: 20174F11 A 10H; KA H#H: 20174F11417H

HE

IR HEEBRFEK FIALE WM M (GNIP) ALK B s KR K EE e AMERE ALK R 5N, XTRIHE
1986~1992. 1996~20034F 3L 71154 (1] B R KR K AR AL A R A& FF2m R R 24T 40 pr
. ERRE: B ABRENFEMNRHABRSTELAHEMEREKFEAMENTHERZ N, FE20H
BRZH REREN. BIKSFEKFSDMS1B0EEZ R AKEKRIER M, M HEESTHMERRE LFE
BRER. £1HEAB/H: BHNFEG~10A)BKPEFEMRESL.7%Z L EKERH], 18.3%ZSE
W, XU RIHRXSRMEKT 802 BEKENSEBER R, EURKENEEEAE; EEEREK
BESVREXIRET ESE, BIRERKERSHBEEXNEHEIEMRME, H5502 82 AMM, &
A AE S L B35 ) B — S X, AT AR K S180fE R KRR ENERE, XFTXEE- KX
Pk B-6180 =# 2 IR R A AR A FH T & S RRAMKIE. B4, Bl 5FBRKEME
XHHR, RA-HKUEERDENESTHETHENFZTEZLES, EefINPYdE) L FHEE, @
TRASHFBT OB EMESRERTENERAR, HHZERNAKRRERHE, BHABKEESZH
BRI RIS, FWREKNEBERE TR FEERNREEN. B KSBEKERIRNBRERNE
i RAERTAEE T RS T KRB RRE) 15 8RN RAAR

KA
KWK, RERME, FHAEREL, KITRE B

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

B AR AR AR IR e A v ) — AN IR, Bk P 10 Al D R/KIS BRI M R AR, B8/ ok
VREIAR R K rh SRR 3R TR IRORIR 1] 28 kA [2] St b 2 IA) R KPR A #e [3] s, itk
bb, ST AR X RS R . KRB A A K U R b I R [4] [5] [6] [7]55 22 X35
JUBESSRE RIS, PRI ] ) AT E DX R 7K ) 7 2 2E i R FL AR 7 870 5 T 3R (UL B A i 7K ) SR TR K Y
X BR8] [9], A B AR R 22 4Lk E B A RPAT BN BERE I P R 2 XL AR AR R XA

DOI: 10.12677/ccrl.2017.65033 298 AAEAR I I i


https://doi.org/10.12677/ccrl.2017.65033
http://creativecommons.org/licenses/by/4.0/

SO, KRS

BAT T Rdh iy va G . A AL TV R /K VOB TE b, 27U 2R RGP R K VOB TE KR
REAE 5 S0 PH 28 JRURTAR O« R AR i TR BRI it A ) 538 K FR 43 B R sl 45 80 70 3B 2% DI AR G [10] [11],
Pk, R R BHHLIX KRRy B —, TS R 3O R R . — LSRR A 3 [ 12058 1 0 L KV
=[BT\ T8 i 2 KUK R 7K R 7K R 3 K5 T R B R A B 7KIR 28 K« Dk 5 A5 [ 131 4E AR [RI AL 2 B 1) 43
TSR b, BT R R B ZE KUK TCRIR T R, BRI AR, 1 B A I R e B
VERZKIR A T P 2= XX P 7K A 3 KRR

KABKFEN FZZRRERESHNGEEEW, & —FECAE LR F AR, HAa
(P[] 2 [ AR AL REAE, PRS2 B0 5T 3 1 bk . FRIERMIFA 52 B 20 4D 70 AR PURRT KA K 2
B RN RIAT TIRARGAE I, IS T — RV SRR . KERHIF AR % 75 5 e i i XK= B
IKFEIRE BT SR, 7590 o0 i i S0 7 7 R 2 X 1) B K rh 020 AR [14], 1T 752 XURIT 39T &% 5 BT R4 K 6'%0
FEXH e [15] [16], P B B A PR B RN [17]. AT R AL AR X, KA BEK 60 B B &1
JRPERLN[18] [19]. Li 45(2016)iEid 0 = FiE HISE H . 35 M ph = X B AL BT kB 60 5 H
PR S L5 (0 R P [20] » P 45 (2006) MR INYT. 2003 4F 5 2[4 7K 0'°0 $id, 45 & NCEP/NCAR
FAHT R, BER T RANE FEREK 60 284k, RBENITE 2 H K 6°0 832K B,
(ERTEAETR RN, 7 P 2 TG 3h (0 st K 60 7=k i 3 mif21].

KA K R AT 2 I ) A0 2 (0] 38 A R4 P 28 7 5 A0 R B AE B (U S Bk & ROKIRIs B I 12 55)
A1 AT 36 3 0 AT KA K R R [T 25 LR B L0 A SRR AIE B A B RAS A SR 85845 JE.[22] [23]. 2R, i
FFE R 60 BE T S KSR T2 BN S 2 550, MR R I [24] [25] [26], 75527 KA
PEZIP RS, AFARMRARSEE A CRERENE, WTfaERGEE, HHEEERIK
AR A R 22 R S B . TEZRRGRZI X, KA K A 14U R A7 25 5 B Y & 2 AR Ok
Z A R 35 -2 GRS - KRR K B =3 Z AR B R R, AT AR BRI R = Fe an 2= KB

ASCIRFF B XAE A AL, B o b BB A [ 8] ROBE T B B 7K IR 3R AR AL R AIE S HL i
WAL, A B — s BK R FIAL R AR, IS e I A SRR B B R AR 7K B 32 KRR,
HE— 4R 7 P P 2= XX [ 7K SR AL 2 R AR B B TR R B 5 2= U B TR ) 26 2R

2. MRXHSA

BT T A, MR T4b4 24°23'~26°22', %4 102°10'~103°40', #4k 1890.2 m, PUIH¥A
o BB AL T3 B P Fg /K VROBE b, 32 B4 T 7 R (B E) 2R R, (]I 52 s ot 2 R B 2R I 2 XL ) ) s
JE ML XA 5 X L AR BE 1951~1980 “F S GO EE , B BFEL SR 14.7°C, Z4FFH% N = 1006.5 mm,
AT 58, BLREE, WERINMFEMTENERSEEE, SEINSEZEDHEE 1), X BERATEH
YN E MBI A PR 1. F— P ES SRR EEIEE T 2. WIS FisE s Rr.
3. HiERKIR R E

EL W K R 7 25 %k 0. D (1986~1992, 1996~2003 4F), ik % M7k B 53 155k B 4 BRIE K Rl fir 2%
AMLIMP GNIP (http://isohis.iaea.org), FFTHE WIEHE LLH ML, FE 5%0. oD, °H. IR, FKE M
IKIRTE . FEMICEE . 185 AR v B 15 b ] B S 1 BEA LR (LAEA) RS A 5 - DR I K40 ot FIORS 2 ]
A RAE I Rk, Bk dh R 2 [R5 6 18 (80/*°0 B DIH) ¥ LA % T 45t 45 e~ 2413 2 7K (V-SMOW)
HTFazERR, HOMEERWT:

o= (Rsam/ Ry.svow _1) Q)

DOI: 10.12677/ccrl.2017.65033 299 SR AR


https://doi.org/10.12677/ccrl.2017.65033

SOBTTS TKIRA

350 - - 28 3504 -28
| B W
26 -26
300 - 300 -
| L 24 L 24
250 22 250 - 22
e L 20 £ L 20
™
£ 200+ 18 &8 £ 2004 L1 <
= o B
Z 150- (165 1504 F16 5
& L 14 e 14
1001 [ 15 100 A [ 15
50 10 - 10
] L8
0- Le
1 23 4567 8 9101112 1 2 3456 78 9 101112
S 1E]/ H Ay i e/ H 4

Figure 1. Variation trends of mean temperature and precipitation amount in Kunming and Shenzhen stations
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Figure 2. Variation trend of average temperature and hydrogen-oxygen
isotopes in precipitation of Kunming
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Figure 3. Variation trend of hydrogen and oxygen isotopes in
annual average precipitation of Kunming
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Figure 4. Variation trend of the monthly average d-excess at

Kunming and Hong Kong station
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Figure 5. Variation trend of the annual mean d-excess at Kunming and Hong Kong stations
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Figure 6. Monthly variations trend of slope and intercept at
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Figure 7. Annual variation trend of slope, intercept, evaporation
capacity, air temperature and precipitation amount at Kunming
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Figure 8. The time series of annual mean 6'°0, amount of precipitation and Indian monsoon indexes at Kozhikode in India,
Kunming and Guiyang
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