ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCLE




W % B 3 §37 % A4

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2016 4E 4 H 15 H

H &

2013 4F 12 3 1111 T R 5 U T[] 0 50 1AL 22 A S 06 IR vvveeeerrernmrnreneennnnreeeeesaniieeeesessiiaraeaaenns
............................................................ E@,ﬁf@?,%‘#%,?%ﬁ,fé%%,iﬁlﬁﬁ,]@f}%,%ﬁk, F/if\‘&ﬁl( 1179)
T SPAMS BFFEAIL £ 3645 81 ) BT K IOREII A 3R R oo FTE,ELR L E R, S, K (1188)
F SRR A 25 5 Z BRI A FAE I ++++vvvvvvseenesssssessiis S8, T A F B B A (1199)
S L N E N T RNy | /el T P S L 7 SRR o B IR — (1208
TR TR PM, 2GR -evreeereeeemseeseesmeeeeseieecisccs XA, FBR, SR, I, 4R AI(1219)
AR P U RITE S T EE AT ooeeeesseessssnssssnscnns B, R A, AT AW, ERE(1230)
VRYIAT R AR IR A o eeevoeoe EEC R, TR, B E W, ke, BT (1240)
jtf}’?l_ﬁ]%ﬁﬁj(% C02 K 513c( COz ) AJECARAY, e BAE , };:]pz i , | 3L #r , gﬁﬁ%( 1248)
PRI 5 0 RN BRI oo FURE, BT KF R, R KB A, R, E W (1256)
T BB LKA ZS S 15 e J BTG JXURAY + e eemmmeeeemmeeeemse e e st e et X| AR, WA, B A (1264)

Jtﬁmgﬂ_ﬂ%mﬁl\j}(‘ﬂgrﬁiéﬁ E(Jﬁﬁé*ﬂ%%%‘%ﬁﬁ#%@f&kﬁg%ﬁi?{ﬁ .........................................................
......................................................... ?gjé\’%m’ 5%%,5%‘%,?%5@#&%;,ﬂrﬁ,éj‘%,jﬁj‘ﬁljﬁ( 1272)
P22 H 2 020 T 2 TR AN AT AL S SETEABATT  +vvvvvvreerosrmrnerreresssinnrreesenniiiiaenenns TW,EAE, # MR, FHT(1279)
PDMS 345 2 1P 50 B2 | SEFIPTERIE B ITE - veevvvveeemmmmmeemmnneeenineenn X\Ek,EE, T8, GE, BEEL.KEE(1287)
AR I SR B RETE R AP AL | L TGHT woevoveerereesnnnnss K T, AR, E R A (1295)
7 LT B R REAL TR IIFTE o oevveeserenessnneen B, A, 30, T, A5, B4 (1306)
OS2 P KB 0 07 5 R BRI oveeveeveeoo P EEF A, KA, ERIE, 08T, B (1313)
VR K WNAR R R AR CIS 2 A A SRR - 324, K5F 25 FUF HR¥, EE(132)
ST KA R AT R B BT RS ++vvvvvvo v T2, B A, 5B AL AT, R IR (1330)

T6 b7 IS K 2 —— JE A 7K 25 PR SR G B K TR IR - eeeememeeeemmmme e et
........................................................................ ‘%’Wﬂi,ff}éﬁ,ﬂ%ﬁﬂ%,iﬂl?,ﬁi%ﬁ,}%E?%,XIJ%(1337)
BRI X TS SO S0 (K ALZEAE oo BT, R E RAT, KA, KB R (1345)
R U 5 DOF IR I P A R L SR N R R0 - B 57 7, £ 1, BRF, <= ARE 2% KAER(1353)
@Iﬁ“}éﬂj{ﬂ\(ﬁ{ﬁiq% rl‘lﬁé{h*ﬂfiﬁ%“tﬁ/(ﬁz%ﬁﬁfﬁc?ﬁ ...................................................... 7&}%1}@ , f %r F , %J‘f){l[k( 1362 )
LGS P A IR B BTERIESE -oveeeereemreemmmesmeeees Lk, F5, TR xH %, FF, X K(1371)
R LR JZAE R G T =B R S B R TE oeeeeereermrrre s KT HKT HEE,FF (1379)
W SEIR PEDURR EBE A DUTTG RRAE P cvvveeememmeemeneeeeeees BEALBL, #/0 o0T, kAR KOSCHE YRk, R (1389)
PP AR - 8 A BB AR A BT W T T BT (ST e A, FEM, B, RF (1397)
AN R S AT B K AR B BT 25 A3 AT wveevevvenreessssnnnnnnenennniniinese s BAE,REL, FI4, 47 f(1404)
BRI T AR AL SBERBOE ML e MR, 25, FAM, £F, KFEH(1413)
Tjtijjj(j-%H’ﬁ%ﬁ*ﬁ%*ﬁﬁi&i;ﬁﬂ(*@;ﬁ;ﬁﬁﬁé@%ﬁuﬁ ................................................... g[g 1&1{% , $ f(ﬁ}i‘% , ;(]J Do %( 1422 )
B PE e 1A SR XIR YRS B K Z BT RS ALAYTEIR oveeeerrreemnreeneieeen EEE, AREM, EHE, Tir(1427)
H AL 22 JE AL T 2B AR QI TEVEIIFGY v vvvveeeeserrmmemreeessnnnnnreeesaniiite e e s T K, T, Tk E(1437)

KA BB REERL e 45 Fe, 0, @ Si0, GIKBURLXT K BEAY RBRBLFFRIH] coveerremreemmesin
................................................................................................... g’rﬁj’ﬁfﬁ’ﬁxﬁﬁ’ﬁﬁwﬁ{g,%ﬁ:ﬁ%( 1444)
LTI BT A U AE AL B SR KA ) A AR AE B SBR - A G we, R, X208, b X (1451)
TR 15 VKR AR DL G R 3T eeeeemeeee e FRE BWRAKL RIEE, F R, EME, B2l (1460)
1o 1 SRR SR AL AT AT P B ZE G IIAT wovveeremeermeemmnesneeieens FR AR, ED HNE, B, BH(1467)
SRS S s SRR AL PO B G AERFHILA -ooeoeeeeemeemmmssreen M, KA, RS RIRT ER(1472)
SRS AR5 DEAE DR T P T RIPEREIRIL +oveveeereeeeeeineeees ITEW ROGR, B R, EAF KA, A (1478)

1&@&%%?&%}#@%%%%(@@i%ﬂﬁﬁﬁ{%ﬁ;‘rﬁ&ﬁﬁﬂﬁﬁﬁz%E/‘J,ﬁgﬁﬁ%ﬁu[’,ﬂ ......................................................
.................................................................................... ﬁ%,,@%ﬁﬁ,iﬁﬁ,%éﬁ*,ﬁﬁﬁﬁ%,ﬁ%ﬁ%,%u%( 1485)

U S A G T L Tl 2 L A LT
............................................. ﬁ]{%?ﬁ,if\/ﬁ,éd\ﬂﬂ ’fﬁﬁ}i’f?ﬁkﬁﬂ,gﬁffﬂ ,Z}S;-i\—;i’ }{ﬂ}ﬁ?[\,iﬁﬂ ,Th81(1492)
S ORI PERHERE X R -2 N RV E R G E SARHE R - it BRER PB4 IR B % K E R B X (1499)
TN ) A R 2 - NG [ R 2SSl UM TRl o vvvveeemmmeeesnmmmeeennine e e K T4 (1507)
B FA 3t i 2 R B BB | TEHLRR 5 REE R A DG -oeeeemeeeeeene TR, R E R, K YR, KGR, T (1516)
SN TR 280 4 T HA UG Ph BYMRAERLII weveerereremeeeeee XL , JL % , % , [ E il , F/if\;’f( 1523)
E%Xﬁafmié{g%iigég{ég Lj&*ﬁ%{tlﬁj%*ﬁ ......................................................... _:EE[E% , 7’&1&% , };ﬂ }S E( 1531 )
IR FHKTBEPER AT BV Z -oovvoreeesssensssssscnisenns B WAL A 5 4 (1539)
%/ﬁé—‘f—éﬁ%%ﬁg%g¥ﬁﬁﬁ&#@ﬁ#§:f@ ................................................... ;% éljﬁ , ﬁﬂ(ﬂi , ?%{ WL , )’:‘,ﬂ é% , %‘3 g%( 1546 )

ST RS U RO 055 A 3BT 75 Ve AR VA O TR VRIO TR oovvvsenvssscnesssnessnnnns
....................................................................................... ﬁi%[}%,%&?ﬁ W'J,?]Jitéz,&,ﬁiéﬂéﬂ,}ﬂ%,é?( 1553)
FOH M- R ZT IR KR IP AT wovvvvveoossevnnsssnnnn SHE, AR, ETFE, KEX(1562)
4 B PPCPs X4 o AUKHRARARAMIBC M +ovvvvoemovssseenssssscenoo ELE EAT kG4, EE AH(1568)
RS S AR RIS A R AT g R ZS BRI R < vveeememmeeemmeeesmneee et e e ME R, EFE(1576)
KU SRS (AP I SE I RS2 70 S ST - vvvvvenoeneen $H EGT,ERE, HRH, FHE, U0, BHE(1584)

CREERFEVIETT R 3 (1218) (REEREVERSRINI(1370)  fFE.(1352, 1412, 1498)



5537 T 4 7 1% 3 2 Vol. 37,No. 4
2016 4F 4 A ENVIRONMENTAL SCIENCE Apr. ,2016

H 5 B X PR RS E B A R IE R H KR SRR

20 RO CUPA NS REN ERRIE R T Ak

(1. A RRAF I SR =22 B R AT 2100235 2. RS IIE K4 R 5 SRR 24 Bt K7 410081)

FE . KRR oD, 3 OB EA MEMEAILFHE, 51 2 AR R JOKVCRIRZ BT HYIBCR. HR45 2009 4F 1 H 22011
AE 12 AT SE X RS K 1 SRR, 456 o DU TR O ( ECMWE ) LK 36 [ B R B 4R oL/ 36
FRAWFGEH 0 (NCEP/NCAR) BYF T 0k}, 3R] HYSPLIT 4. 8 J5 M B8 BE AR 30T 1T RS R 52 H HBIX RS
K 8D, SPOMAEALARIE AR T MoK RRE R R SR | Fokat | X BoKERIRZ P E R, S5 RM 5 A X K
3D . SFOMEFR I I B Ay Z Ak, B+ Z e JR B m 1% ; RS 0 51RE | MK 2 MfFFE B & e (B 5 RRISEZE
(300, 500, 700, 800 hPa) Xidt 2 b 2 # H f 3 IE ARG, 2 BH Rt R sg ma oK Hh 8 "OAR (b i — N ZE R 3R 5 BEA BRI L
B, HR UK BRSO BB KR8 R A — B R I B IS IR IR R RN 5 KVRE R BT B |, T 2R
IR BRI EER A T 70 X% SRy b P28 /KR, TR 2R A 7 A 7K 7R T SR Ui VR T K IR i 2%, O BLFE 32 & KU T
WA, K R 8D . 8"OAH B M i 1.

KR KARK,; RERNE,; REKL,; ZR3ER; KPSRIE,; ZHMIX

FESES, X142 CEARIAFE. A XEHS . 0250-3301(2016)04-1313-08  DOI; 10. 13227/j. hjkx. 2016.04. 016

Characteristics of Stable Isotopes in Precipitation and Their Moisture Sources in

Mengzi Region, Southern Yunnan

LI Guang'?, ZHANG Xin-ping’, XU You-peng'* , SONG Song', WANG Yue-feng', JI Xiao-min', XIANG Jie',
YANG Jie'

(1. School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210023, China; 2. College of Resources and
Environmental Sciences, Hunan Normal University, Changsha 410081 ,China)

Abstract: The 3D and 80 values in precipitation have disciplinary variations, and they have close connections with meteorological
parameters and moisture sources. Based on the continuously collected precipitation samples in Mengzi from Jan. 2009 to Dec. 2011,
the reanalysis data from the European Centre for Medium-Range Weather Forecasts ( ECMWF ) and the National Centre for
Environmental Prediction/National Centre for Atmospheric Research ( NCEP/NCAR ), and the Hybrid Single-Particle Lagrangian
Integrated Trajectory for 4.8 (HYSPLIT_4.8) model, we analyzed the variations of 8D and 3"0 in precipitation at synoptic scale in
Mengzi, and the relations between 3'°0 in precipitation and air temperature, 80 in precipitation and amount, 80 in precipitation and
wind speed, 80 in precipitation and moisture sources. The results showed that the variations of 8D and 80 values in precipitation
exhibited remarkable seasonal variability. The stable isotopic values in precipitation were higher during dry season than those during wet
season. The relations between 8'°0 in precipitation and air temperature, 80 in precipitation and amount indicated significant negative
correlations. However, it exhibited significant positive correlation between precipitation 3'%0 and wind speed at different pressure levels
(300 hPa, 500 hPa, 700 hPa, and 800 hPa) , and this result indicated that the wind speed was an important influencing factor for the
variations of precipitation 8'%0. With the increasing rainfall levels, the intercept and slope of meteoric water line also increased, and
this phenomenon suggested that there was a secondary evaporation effect under sub-cloud in stable isotopes of precipitation. The
backward trajectory model showed that the main moisture sources during dry season came from the westerly and the inland. However,
during wet season, the remote ocean vapor was the main moisture source in Mengzi, and the 80 values in precipitation were much
lower during typhoon period.

Key words : precipitation; stable isotopes; meteoric water line; secondary evaporation; moisture sources; Mengzi region
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Fig. 2 Daily variations of 8D and 8'%0 in precipitation and near-surface meteorological parameters in Mengzi region
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Fig. 3 Daily variations of d-excess in precipitation in Mengzi region
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Fig. 4 Equation of local meteoric water line in Mengzi region
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Table 1  The 3D-8'%0 correlation parameters for different precipitation levels in Mengzi region

PRI AFL FERLECH W 12/ mm MWL #5/ %o MWL /%o KR ()
P<1 mm 61 33.20 7.57 8.23 0.982%**
1 mm < P<5 mm 79 214.40 8.28 8.32 0.994" "
5 mm < P<10 mm 44 306. 85 8.31 11.75 0.991***
P>10 mm 55 1166. 40 8.33 12.09 0.995"**
LR 239 1720. 85 8.16 8.70 0,992 *

1) = = = Fynid 0. 001 E%l‘i*\%%,?ﬁl

SEILF | A I ARG I, R SOK Y
RS EIEREE 2K, K RPRE 7.57% (P <1
mm) 3 F 8.33%0 (P > 10 mm), FH I A 3% FE i
8. 23%c T+ % 12. 09%o0. FJLAKIL, X T P<1 mm HY
RIS, AR Z 0 58 5 1R B /N 7 JH A %
TR AR, 3K T30 /DN 5 = A2 b ) T 7 A i o AR h
W 5% = IRZE K s, FaoE [ 2 19 8 1 4018
Ryl VNI TES €l N W S D E R S 4 S
FEERA 2 T A A I T o R e R
AT 2 I RN TR LR PRI I 9 95 E R 7
PR A2 TIRFE R IS R S0, e AR RKE
(R bR 5 I A A O 3 K.

2.4 FEAKHSSOHRLERMMHLLER
2.4.1 [BKFSOHIEEHIK R

TE SRR B R XS Bk rh 8D, 80 fb A

FHAT B E M, U IR KA S R g kS

BELS I BEY . R SR 23 Kk S s R O
I K PR E I R Y43, Dansgaard ' & 3
Rk 180 5 I B 22 [RIAF AE b 35 TE AR G, IR it 3
S8 SUN IR E R

Kl 5(a)tm, 5 H i X 24K RS0 5 i
ZIA I SR OGO AR i 0. 001 5 35 PEAS 5.
0t A A A i T T R, B K TR 8O R T
W/, ARSEAR 3 b B0 G 55 3 EE RN Y P I AR A
B, (SR TE A IR 2 XU XA il A7, 5 0 150K e B
BRSO BERON . SO 800 1) ik IR R RE A A2
rP IR b DX Sk 2 7 2 XU, DA B ¥4 R S T ST ) 3

JE | mIRAR K 2N SF N R B ZR5 52, AT
et 1R RO

2.4.2 RSSO REKE AR
KK B S TR 2K AN 2 R a5 ST B Y R
B R K B /NS R K R E TR 2 G



1318 AN 5%

B % 37 %

WA —EK AR, Frif KR, FER
6215 N Al R VA R e SR ) & el [ R S 2 €
35 B BORE DG, A BT AT D B Sy bk sk AR
FoR A — KR 2l Z RN AR, TR R
U A S O A K PR TR AL 3R (R AS BT i /)
MR

S (b) AT, 52 A M X 4 4R K 1 810 5 %
VIS A DE=SU IR i PSS W &y AL T
XoF T A 0 1 rh AR 5 2 IRUIXC g o 2550 1 = A
RO R W] 7 SN o S o N ) -
L RE K Ry 7 R RE AR 28 55 1% b IX LB 2K
7™ i

(a) %0 =-0327-1.09

a  FE0317% =239

§'%0/%0

(b) 810 = -0.20° - 5.80

n r=0.393%*% n =239

i/ °C

[ A it /mm

5 FAMRBEATFOSEFEZMNEXXER

Fig. 5 Correlations between 3'%0 in precipitation and meteorological parameters in Mengzi region
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