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Effects of Water Vapor Source and Local Evaporation on the Stable Hydrogen

and Oxygen Isotopic Compositions of Precipitation

HU Yong-bo', XIAO Wei'?*, QIAN Yu-fei', LIU Qiang', XIE Cheng-yu', ZHANG Xiu-fang', ZHANG Wen-
qing' , WEN Xue-fa’, LIU Shou-dong'*, LEE Xu-hui'

(1. Yale-NUIST Center on Atmospheric Environment, Nanjing University of Information Science and Technology, Nanjing 210044,
China; 2. Jiangsu Collaborative Innovation Center of Atmospheric Environment and Equipment Technology ( CICAEET ), Nanjing
University of Information Science and Technology, Nanjing 210044, China; 3. Key Laboratory of Ecosystem Network Observation and
Modeling, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)
Abstract; Stable hydrogen and oxygen isotopic compositions in precipitation are good tracers and can provide unique information about
the water cycle. Precipitation samples were collected at the Nanjing, Liyang, Yixing, and Dongshan sites in 2016, and the HDO and
HJ*O compositions of precipitation were measured. The temporal variability of HDO and H}*0 compositions and deuterium-excess of
precipitation were analyzed, and the influence of the water vapor source and local evaporation on stable isotopic composition of
precipitation were discussed. The results indicated that; (D Seasonal variations in the HDO composition, Hi*O composition, and
deuterium-excess of precipitation occurred due to different water vapor sources during the summer and winter monsoon seasons. The
HDO and H}*O compositions were depleted during the summer monsoon season and enriched during the winter monsoon season. The
deuterium-excess during the summer monsoon season was lower compared to the winter monsoon season. (2) During the summer
monsoon, the evaporation of Lake Taihu made the deuterium-excess of downwind precipitation and the downwind intercept of the local
meteoric water line higher. During the winter monsoon season, local evaporation had little influence on HDO and Hi*O components in
precipitation. (3) Both of the intercepts and slopes of the local meteoric water line were higher than those of the global meteoric water
line, due to moisture recycling during the winter monsoon season and different water vapor sources between the summer and winter
monsoon $easons.

Key words: precipitation; hydrogen and oxygen stable isotopic compositions; deuterium-excess; local meteoric water line; water vapor

source; local evaporation
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Fig. 2 Temporal variability of 8D, 80, and d-excess of precipitation at the four stations in 2016
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Table 1  Precipitation-weighted average of 8D, 60, and d-excess at the four stations during the summer and winter monsoon periods in 2016/%o
iH e A BB H% Al
sD HENW -81.0 -70.3 -74.4 -56.4
ZEN -26.6 -20.6 -22.6 -22.3
5% RS ~-11.7 -10.3 -10.9 -8.5
LN -5.9 -5.3 -5.6 -5.5
HZEN 12.6 12.1 12.8 11.6
d-excess
AN 20.6 21.8 22.2 21.7

2.3 [FIK 6D-8"0K %

2016 4 4 Al SR AR | A7 2 KU TA] A i
WIRIREIK Y SD-8"0 R ansk 2 MK 4 iR, £ 5
(1) Jey b KSR IK Z T 2 430 R - Rt 8D = 8. 37 80
+17.39, #EFH 6D =8.53 80 +19.54, H % 6D =
8.376"0 +17.92, Z1l1 6D =8.59 80 +19.31, 5

EERRAEKL TR ML (8D =8 60 +10) ,4 4
il o5 SR K A K R R B RER AR I S . B
25 JX I 17 14 b R S R K 28 0 i S A RO /K 42
Dy FEHECN R, (R L Ja b AR K 4 R 1
FEAEXT B 3 Al sUTE /N s 4 20 XU ] B Ja) 1l RS
R 7K 28 T AR BUAT v R ) e o
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R2 2016 F 4 MHKRFIEREEN, £ERAT R B KSR RIOMEMEBIE

Table 2 Slopes and intercepts of local meteoric water line of the four stations during the summer monsoon,,

winter monsoon and transition periods in 2016

mH g H% Al

HEX 8.05/12. 11 7.96/11. 48 8.03/11.62 7.51/6.45

AN 8.30/22. 48 7.91/20. 58 7.32/17.39 7.56/19. 47

o 8.17/14.58 8.39/17. 16 8.20/15. 66 8.92/20. 92

&2 AR 2 AL 8.54/19.71 8.71/21. 66 8.56/20. 04 8.48/18. 66
1) AR R/ I

4 2016 F 4 PMEKRFE S/ XS EKESE

Fig. 4 Local meteoric water line of the four stations in 2016
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Ho X

ARG 2 57 2 5 304 3 2 KB [R] B 7K D
FSTOKE B AR, X vp i 246 5 B i o R A
HZKRFEER A T, K SD Ms"0% & 4;
R FKIREER H B, % S8 2 RN ZE KA
W, A ZRFK 8D S 0% AL | MiAHgE X
RAREK SD FIS“OM RN H ER ML FEHEN
Fe, B T /KRR ML G R RE 7K 8D F18"0 2 F 41,

X F2 R AR 2 KUK B 2 XU ] [ 7K 6D 160
2% 1l X B K AL AR G e 1202 AR R K
8D FIS OB R 7K 3 A2 A% 1k 1) 3 ) 4318 SR T e
TEBESS IR N 10°CRYTELL T, 30% MK AR B2
i D AITEFEAR 100%0 . Tk B 28 XX A4 A K AR A
NEZENANE 2 A X, B 2= AR KA
TEAG S AR T MUY K 25008 2 T4 2R KB ], B
22 BRI AE A i 1) o R o e 7 fef 445 B 2 XU i) DR <
Rk i 8D FSSO i FE fk. FEsK 8D Fs"0m E
ZRAA T W AR SRR AR X2 A
Tj—:‘[l4,27,34]

IR 1) 2 57 2% 9 B2 B = U [ 3K dl-
excess N ZE5%. d-excess 3B &2 80 108 ot #2 1)
) X TIR R KRS d-excess IR R, 75
VTR0 B IO R B A A R A
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B 40 &

T ARGE R d-excess ST 2 [BIAFEAE B 3
TRHICIC AR, Aok B 4 2= XU 1]+ 52 9 Bl 9 7K A
FITTE LR IK d-excess bk ] 5 25 AU (i) i Vi) Vg
IR TFRIE MBI REIK d-excess HR.

L@l HEN; ROPLE. £FH
BE5 FIM HYSPLIT A BN R ERMEER
HA |7k R SRR 5 B S A
Fig. 5 Results of the water vapor source during the summer and

winter monsoon periods by HYSPLIT at the Yixing station in 2016

3.2 JRHBZR BN RE K R 2 B

KNI, Ry 2% & 6T B K [R5 25 i 52 e 32
BRIAE RN ZE R UL X K d-excess F1 Ryt
KAREKRL R, XA T E X7 [ B4R 1
SFNE K )RR 2%, K d-excess FEim T
1. 2%o, MRIEARAL 250 45 30 i 5 2 K ) J) Hh 7%
KL ITHE 6D =3.32 80 - 16. 86 A A1, FiFHLX K
SFEIK d-excess Fhimg FEEIEZ 3] T RKIWIZE K 4G
YERL. BARBREOK 75 o R A i A S R e W 78 A
FHRZKIRAML 2 e 2B RE K [l 57 2R 21 43, (R R K e
S AR)E TV, AR S R G R ZE U E
TR IBAER B R, BARET R RE LAY 7%
15 AL TR, I B 3 X d-excess [ 520
BAR/NE S5 Gar S5 A X B 7 R B 5T
HdL B, A28 A 25 S BOT Wedh XORSBEK
d-excess {HH_FIEHBIX 55, Z2(E i85 7T 38 3. 5%o. AR
LU T 2 XU ] 7 Jeg b KSR K 207 78 8D = 7. 51
8"0 +6. 45 [F] [ B 2 14 Jmy K AR /K 8 0 AR Y
8D =7.836"0 +8.63 T NI, 5 IEH X Y ) b
KA T AR LR W /DS, FR T DL R T 2% &
HI2E 2 fel 5 2 XU ] T Vi b DX R R SRR K £
(A T

2R RS R], JRy M 28 K X R K R 2 s M AR
/N, BE7K 8D 6 0T A W %4 ok i v B /K (AN B
FEVE T IZ W 754k, Wang 28124 X2 96 KU B 452 1

PUIET SIS i & B, 7 Jm 78 e X B /K 51
R/ N A7) - 3B DX B 7K 6D F160 5 H: b i i B
T2 RBUN. WA, X T RiZE KRR
M8 A XU TR A 28 R AR, 24 44
R 1% .
3.3 R TEIR AT R YRR AR B

R TT TR AR AR 73501 S e 77K
TRBEL T 78 w3 M) 8 B KB G R R 9 Bl
SIHRVERT, B2 XA FE DX 08 4 Al 1 79 =) iR
R LTI TG R BOR UKL TT RO I,
e T = Z XK A KPR 42 XU 18] JR 3
RAREKE TR BA A L, R T 22
KR 4 I B K PR ST

AL 4 A3 s R AR AR T R 3l A7 AE R R
AR g A, X T 7 Ay 2 XL e DX
sl SBAFE (R 3) . WFWRE LRE, itk
HZE W], b2 KNI I], 57Kk I LR B
— I, R R T R RERI A HAT 4R
JE LR AR K ST R IR B e A, (B
S I sl o] o 2 P 2 XU 4 2 KU, SRR 26
FERYRER LR IA 5 a4 R R KL DT 12
AHTE YRR AL R IR . B ETC A BBFEXT T3
RERBOS AR LB, AOTFEA R B
WA ] ) R AR ARIRR IR AN ], 3 T4 BRI
AR E S R AL R 22 57, DI E T 4R 1Y
B [ 9 2 15 3 AR R A e ) SRy R LR K T e
AT, T A AR B A 3 4 AR 3 AR s 114
J RAR LT e, TR Z 1B R R
SREKE T REARAFAEIX AR AR, AR AR R R
M PR 2R 5 Ao AN [) 24 X 1) 3 A
x3 RERAERENBERSHABMASEALAENER

Table 3 Stations in China that have local meteoric water

line with higher slopes and intercepets

HuIX Jri bR SRR AR 2R SCHiR
HIK 8D =8.736'%0 +15.73 [55]
M5 EH 8D =8. 82 650 +22. 07 [56]
JTPEIRYL 8D =9.01 8%0 +19. 66 [57]
AR 8D =8.42 6"%0 +16. 28 [58]
WP IR 8D =8.558'%0 +17. 10 [34]
Wk 8D =8.38 880 +17. 30 [59]
TV S 8D =8.61 60 +18. 34 [60]
it B 8D =8.47 8'%0 +17. 52 [33]
TLIRH 8D =8.48 8'%0 +13. 96 [34]
4 it
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