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Fig. 1 Location of atmospheric precipitation monitoring point in Nanchang City
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Fig. 2 Temporal distributions of stable H-O isotope compositions in daily and monthly precipitation in

Nanchang during 2015 to 2016
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Table 1 Statistical results of stable H-O isotope compositions of daily precipitation events in Nanchang
during 2015 to 2016

TR (R /A1) [ i 2% 25 7 e /M %o T KAE/ %o AL B/ %o BRI/ %o o o AR 22

8°H -91.5 7.70 -42.4 -33.4 24.0

£7%(25) 5"%0 -12.76 -1.76 -7.30 -6.20 2.5
TRBAR -17.9 30.7 16 16.2 8.6

3°H -55.9 28.7 -15.7 -12.5 20.0

HF(25) 5'%0 -8.46 2.78 -3.79 -3.20 2.6
B -17.5 29. 1 14.6 13.1 7.2

5°H -78.7 14.4 -41.0 -31.7 28.3

HZ%(29) 3"%0 -11.15 0.77 -6.31 -5.15 3.3
SR -9.7 18. 4 9.5 9.5 6.9

5°H -79.7 -19.6 -48.7 -41.5 17.3

2 (14) 3"0 -10. 20 -2.61 -7.47 -6.12 2.4
LA -5.0 15.2 1.1 7.4 5.8

8°H -91.5 28.7 -36.7 -28.5 25.3

44(93) 3"0 -12.76 2.78 -6.08 -5.05 3.0
IR -17.9 30.7 11.9 11.9 7.8
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Table 2 Correlation coefficients of stable H-O isotope compositions and main meteorological factors of

daily precipitation events in Nanchang during 2015 to 2016

28 i/ R K it /mm HH X B/ % F% 7K it /mm 8°H/ %o 3" 0/ %o
ZE K /mm 0.36(0.00)
HXHE /% -0.06(0.58) -0.57(0.00)
[ K 2/ mm 0. 18(0.08) 0.02(0.83) 0.29(0.00)
87 H/ %o -0.11(0.29) -0.09(0.37) -0.15(0. 14) -0.24(0.02)
3" 0/ %o 0.06(0.60) 0.03(0.79) -0.23(0.03) -0.25(0.02) 0.95(0.00)
SR/ %o -0.52(0.00) -0.37(0.00) 0.22(0.04) -0.00(0.99) 0.32(0.00) 0.01(0.90)
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Fig. 3 Variations of precipitation 8'*0 values with meteorological factors in Nanchang
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Fig. 4 Local meteoric water lines in Nanchang and surrounding areas
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Table 3 Local meteoric precipitation line equations established based on daily precipitation isotopes of

major cities in South and East China from 2007 to 2017

FTELIX W5 X RSB A 3*H-3"0 kAL LIPEY F 72 s 1] A EIE S
bAN) = 93 3’H=8.035"0+12.1 0.95 2015~2016 A
LI 1= g 121 52H=8.085"0+14.98 0.98 2015~2017 [41]
1t it 54 5’°H=8.15"0+10. 44 0.96 2016~2017 [39]
T PN 154 5°H=8.163"0+11.67 0.99 2015~2017 [42]
W v 65 5’H=8.135'0+8.18 0.94 2011~2013 [43]
tikee) K 170 5°H=8.385"0+17.3 0.98 2010~2011 [44]
i JE1 60 3°H=8.355"0+12.52 0.95 2012~2013 [20]
e SN 314 5’H=8.465"0+15 0.96 2007 ~2009 [21]

RIT 81 3’H=8.68"0+16.15 0.99 2017 [40]




552

ST A A B B TR AR K H-0 A8 )7 2R R A B K POk TR AT 139

Wi 7K 2 11 Ak 38 FRNABBE o T 2R D B O DXl 1 {1 (3R
3) o X ATHE R P UM BRI 25 S P 3 G, SR A X 2
b DR 28 AU X3, (R B A T A R XAk A
PRASTT A AR AL T30 AR

il FH H B 7K H-0 £ [A) fn 28 B8l 2 57 /9 K
2 77 R 2 WK S A (S A, X R OR 1~ 2 4R
PN 14 [ K A A %5, B I 38 ) I K TR) 3 25 hn A A
Bl b s R R M 3R 3 AR L) 1 2 AR P M R
AKAE B AT ZE R R K F A R Bdls (5 H R
KA BALEE ) R 7 M KRR R Bk
A E R AR K LIS Tz g T /K SO 3R
5T, H HE e 1 2 4 BR ml DX 3 1 ) R K A5 20T
ANREHES 48 78 J& 3o SO B B K (5 B .t TR
BRI S A L R A R R 2 R K R B
YA il R 0 DX IR 1 B K A5 BT L TR, A T
T 2015~2016 4F H B K [F] A7 23 Bode 2 57 9 KR
K £ T7 TR RE 6 S Wl AR T 5 i 300 R B T R AR K Y
BEARRAL | T Az I 3 R B T K SR B0 50 4 2
S ANTIER DO = O A E NG ) 2 s e ST
3.3 KRFKRIEPER

HI T 28 R I S B 7K 87 H il 80 2 [H) 38 # 17
E%{E,Dansgaardmfﬁ(Zﬂﬂﬁﬁ%((l-excess) , d-ex-
cess=3"H-83"0, I A& J& i it /K VR 28 K i #
H-0 & W32 28 X 3 g 2 53 48 i i 25 ~F- 7 74 72 2
A BRI PRI BT 1) 7K U b R AIE | 4 T S A 2% 1 A
Wi 7K I )t B A 2% 1, R 7 B K YRR TR Y
SR

WH kAW ZE & BB K d-excess H > 10%o,
MK H TR K K d-excess [H<10%0 , T
% 2= B ) (X 7K d-excess {H 7E 2% Z= XU ] K F
10%o 107 5 2 AU 1) /N T 10%0 7, 2% 3 113 K
T TN | b A R T 2 K H-O F8E R A R Y
OINTRARTR BN S R AR LY &5 T R,
TEK ARV A F) 3 XA A — € i 22 5, il
TREK d-excess [ 80 (87 H ) & - 47 55 i i & 2
ARG, — S 2 DA O BR VL U K VD B b i A
Rk K R DR B 2 W g 2= A 7R R 2 XUT 8 T Y T
TEZRK IR A& 2 00 V8 XU A kR DY B 2 K KR
B RN 2512047480 T doexcess Al HYSPLIT £ % 1y
LEA L, — S e VLR R K IR R IR T
F [ B VA B RE T B ORCE I T B ORI TR
RROK Bl K78 7 A vk K RIR A KR L kY
Uy — et 3R R B R M X AR R KR EEOR IR TR

i PR S B JRy b 7% R KR T e ZE T K IR TR E
RS AT D BE TV R R XU RO T AR R R KL B
Mg 42 TR TR AR A G A 43 B A0 2 AR M i X
BT KRBk B AR 26 B2 i L 2R 4
ok B 67 KB KA

WE 2 fiR,mET 93 A~ H K E M, 67 4
H B KA d-excess 1K TF 10%0, K435 H 7E
2015 4F 11 HZE 2016 4£ 5 A, A RJE L FEK d-ex-
cess [HTE 2015 4 11 HE 2016 4E 3 A B & T
10%0,4~7 A 43T 10%0,9~10 H % T 10%o, 1 8 A
WA T 10%0 (K 2) , Z=75 | BEIK d-excess {HA
HBEWEET 10%e0m B KEHIT 10% (% 1), M
E B IK d-excess T REES O A WFFE AL, 0
Kl 5a Fi7s, B B BEKAE S S e ot KUY AR
T LR M EZ N, 554 K55 ki mk
FIATE , [, RS B REK H-0 FaE Al 7 2 (8 5 90 RN
PR AR R w9 H AR, 5 KV A
s MW RARLCE 5h) , 5 58 K5 KR &
LAV X A 22 W, B HED, SR e
DI — 1 5 T R K 2 3 2 LF- R P KA
e Ml I B JRy M 7 & T B Rk 2 ok [ AR £ B Y I
KK, HYSPLIT BERIZE R Ge it sy Hr R (K 6)
2015~2016 4F 11 [8], Fg B 1T 4 2= DLV PG e R
T EEME VYRR A K 3 BT R
AR BRI (F 6a) . L5 d-excess fH Al HYS-
PLIT B8 25 5 19 43 B, A6 595y, 2015 ~ 2016 4F
11E], mE B TR 2R R K 5 2R R R U T Y P OR O
IKVAA 6 5 B AR K DL 2R R 22 XU A 1 7 K 7 K
VORI VY B 22 G A7 19 B BE T KR O 32 5 & ZE R OK BR
T VG R A K R AL 45 Z A IR AR ARV KAl G T
e Jry #s K IR B INA 5 45 22 B K LAV AN AR 2 LA
i E K IRANS S Jm 78 e WA 32 0 B i AL Uy
KIEANG . AN 6b BT, ST Hb T 10 mo =5 BE AL i X
M5 HYSPLIT BERISE1F % 1 000 m & B A4b X ) )
F 25, 1 RUX R 25 S JE R AT RE 2 O b i A )
T HIE A Z A IR T

4 Z5ip

2015 ~2016 4F- ] [i] B £ 1T K KEK 50 Fil 8°H
PR B4 (d-excess ) 1B F 38 B 49 51 S~ - 12. 76%0 ~
2.78%0 .~ 91. 47%0 ~ 28. 66%0 1 — 17. 87%0 ~ 30. 66%o.,
AR B BEsK 80 F1 8°H {E7E £ A ki A
e H, d-excess (HE /N H AR E —Hik&m, &



140 WO 5 R B

2023 4E

B 5 FE TR WA X K 800 FIR AL A H (d-excess) J ZE L RRAE

Fig. 5 Monthly variations of "0 and d-excess of precipitation in Nanchang and other typical areas
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Fig. 6 The percentage of wind direction frequency in each direction at 1 000 m height based on HYSPLIT

model (a) and at 10 m height based on near-surface monitoring data (b) in Nanchang during 2015 and 2016
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The Stable H-O Isotope Characteristic of Atmospheric Precipitation and the
Moisture Source Tracing in Nanchang City

ZHANG Haifa', ZHENG Fangwen®, YANG Haiquan’

(1. Technology Advisory of Pearl water Resources Commission ( Guangzhou) Co., Ltd, Guangzhou 510610, China;
2. College of Hydraulic and Ecological Engineering, Nanchang Institute of Technology College, Nanchang 330099, China;
3. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences,

Guiyang 550081, China)

Abstract: Nanchang city is located in the middle and lower reaches of the Yangize River Basin, it is close to Poyang Lake, the largest
freshwater lake in China, with hydrological network well-developed. In order to deeply understand the moisture source and transport of
atmospheric precipitation in Nanchang and provide basic data for regional water cycle research, this study collected 93 daily precipitati-
on event samples in Nanchang from 2015 to 2016 to investigate the stable H-O isotope characteristics and influencing factors of precipi-
tation and attempted to clarify the water vapor source of precipitation. The results showed that; (1) the ranges of precipitation 30 and
3°H were large, which was more positive in spring than in other seasons, and were not restricted by a single meteorological factor, but
resulted from the mutual influences of multiple factors; (2) the local meteoric water line equation was 8°H=8. 035" 0+12. 1, and the
stable H-O isotope fractionations were in relatively balance states, which can provide a reliable reference for the study of regional water
cycle. The comprehensive analyses of the d-excess values and HYSPLIT model results further showed that the precipitation in summer
and autumn was mostly related to the water vapor in the Pacific and Indian Oceans carried by the southeast and southwest monsoons,
while the precipitation in winter and spring came from a wide range of sources, including the water vapor from monsoons, westerly
zone, polar airflow and local evaporation. The findings of this study help to complete the theory of the atmospheric moisture cycle in
South China and are also of practical significance for local water resource management and flood control and disaster alleviation.

Key words: southern metropolis; atmospheric precipitation; stable H-O isotopes; HYSPLIT model; moisture sources



