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Stable isotope characteristics of precipitation and water vapor
sources during the South China flood period in the southern Fujian

basin
LI Wenyu"?, ZHAO Chao"*, LI Kaifeng"?, LIU Han"*, LI Yirun"*, DENG Qiyun'*
(1. School of Environmental Science and Engineering, Xiamen University of Technology, Xiamen 361024, China;
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Abstract: The data of different types of precipitation samples and environmental factors were collected during
the South China flood season of 2021-2023 in the East-West Creek watershed of South Fujian region. The
hydrogen and oxygen stable isotopic composition of rain and identify moisture sources in this basin were
analyzed. The results showed that: 1) the hydrogen and oxygen isotopic composition in general show the
changing characteristics of enrichment during the first flood period, followed by depletion during the post- flood
period, and depletion during the typhoon period in South China; 2) The trend of d-excess is larger than that of
the typhoon period in the pre-flood period and smallest in the post-flood period; 3) Precipitation 8D(3"*0O) shows
a significant precipitation effect during the pre-flood, flood and typhoon periods, which masks the temperature
effect; 4)The results of backward track tracking model and concentration weight trajectory analysis show that the

water vapor sources of flood season precipitation in South China are mainly southwest water vapor and southeast
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water vapor, and the deuterium surplus in South China before flood season is greatly affected by local water

vapor recycling.

Key words: Flood period in South China; Atmospheric precipitation; Hydrogen and oxygen isotopes; Water

vapor sources; Concentration weighted trajectory
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Fig.1 Distribution of water systems and sampling site lo-

cations in the East and West Creek Basin
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Tablel Starting time of precipitation during pre-flood

season, post-flood season and typhoon in South China

from 2021-2023
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Fig.2 Hydrogen and oxygen isotope relationships of precipitation during the flood season in South China in the East West

Creek basin

AT AR Hoh AR R R 60 =-0.04P-5.51 (R
=0.23,p<<0.01) , % R J5 1 §°0=-0.05P-5.07(R’
=0.31,p<<0.01), f5 KU Ky 6"°0=-0.07P-6.08(R*=
0.40,p<<0.01) . R IINREILEK D ARG ER S
WK B I 2R 1 G B h 60 =-0.05P-5.27 (R*=0.29,
p<<0.01) . 7% V8 V3 Ui duk B 7K 0 4L [ o7 28 2 i 5 [ /K
HEAEAE UM JEOC R, R B B K RN .
2.4 FREZEBEIPEKKKRFKIRES
241 B m i A R R & A MK KA KRR 6
F oy

FI U HL ks B H S ) 050 B R % B 51X 3
2021-2023 4F 4 5w R L5 TR KB RURE K Y
KRR AT B B AR o3 T, 3 A B R 2K 5 1Y
kR B

SESL AU B B e RS T VS R K T
5578 R R R A R AR K TR 6 R R e T
Foe L A AR K PR 26 BR AR o SR BT A R B BE
KPR 2% 5 T 44.67 %6, T RSP K IR A T AR EB
Hiy X114 7R P K VR % ol 19.79 %, ok B PSR
R RIS VT 1 AR XU BT R K VR L 18,6074
(B A5 7 B A 02 , 76 4 R HT TR B B, ok A Bl b R
BRI el 16.94% , N A

AR S TR I 7K K PR T 35 Sk Vi 5 I W <L AT
P R A VR B % RN AR R KT B 3 A R R R e TR
W 2% 32 Y K PR 1 GE KRB g B
29.91% F132.70% o J VR 9T 0] 2% XU BT ik K 7
A bR 37.39 %, RN S VI R AR R KRR S G
Xof BIF 5 DX S K Al Bk

£ WU AR, >k A VS R BRI R )

2 H49.99%, 5k B AR KIK(2083%)IRA. &
JRUS R T3 P 3 T 2 VG O 3 UK K VROK VR Pl AR
KPRV K P 2% L 400 5 6026 AT40% . FE B R
VR FE T R B[] ARV R O I K A BB AR OR R
K%, Fe RO 81.25%, 55— 43 P R UK
Kk 18.75% .
2.4.2 R EMCE ML A E AR F) E A K KA
P RN

HY T e B A TR 0500 43 A 3k T R T BIE O A SR A
A5 K T 0 7 T B A R DX A A e R R K
PR5E 22 W) R A S A BB AT RS B, A e e B AR
T A VR IS YR R R S8 64T 0 B (1 6) .

S5 R F W] AE A8 R HT ] (K 6a) , il R
W B R B A K PR b ZE AR 51X 5% 9 1 R
L BIF 5 DX Sl S 28 % 72 B A B, 0 I R R
22 3] J b KA PR 00 5 KT 5 ) g AR AL 1Y
S5 R R — 2wk BT R ORI AR R Y R T T
TEIK VR AE fi ik ok B2 U 3R 5 Ak AR T ¥ Y Bl
ARAHNEA i A AR AR &4 R Lo
DB A B o RS 10 03 B ADL 25 SR AT 0, AR R
J TRIYY 0T 18] V5 7 R AR e 7K VR 6 o L AR, KRR
iy AR IR WOz T Y R B AR E (B 6b) 5
HTIBIAR LA /DS, HLAZ (Rl 3ta T 7 22 .

3 i

3.1 #£ERBARKEPEKSD S0 5KKE
Bz 8 X &

A6 BT B K K VROR IR 4% ok B VU R

KR K % 5 2R B K VR 4 R RO A S



6 BBUR 24 (T2 D

0"%0/%o

510 15 20 25 30 35 40 45 50 55 60 65

GERITEd
(a) TR ATIY

A e )

90
60 I C

30 ¢wavﬂmmw

0 ARG 5130/%,

10 20 30 40 50 60 70
FE b
(b) HEFE Ja

140
120

80 P 4 o L

60 [ R &#/mm
=il I C
w1

0 3'%0/%o

0
12345678 910111213141516
FE L
(c) & XN
B3 [EKkS®OSEEEKETHEHMITE

Fig.3 Precipitation 'O versus temperature, and precipi-

tation change characteristics

P 15 1 R s AF 5 XA A7 F10 5k [ F P 6 R 4E b
X B I A ¥4 25 A Y L R b K YR 2R R TR Y
FLE R R K 5 et R AR 20 . 28 SO RN, JR i
75 R T K AE T W gk R e B R 2 AR
| A [0 4R O TR B K RS R A 2R i
T 3X 5 SRR R DY I W SR A5 e — B, T
J TR R K 301 1) >k A AR K 7R P T K 7R AR L
2T R LG O e S LR VA= N 5% N 2
FR R A2V A T ST AE 1) K B RS B AR R R
W B 7K, 5 [0 28 R W7 304k, T s i K 2800
TR BE L 5 BORE K R W R AR il A5 ) TR
BRI IR 2 O E AR . Wk 2021-2023 4R 4E
A VR R S - A R i TR B K R TR 7 3R

B 408 > J5 U G A A 3

SICARL A LR T TE B 86 7K R 7K PR b g A X
T, 7KV b A X0 B IR A R AR (B 5 R
2, A ARV AR R R v U R A (AR
WF5E XA R S T A AR g VAR LG 1 TR B T
I 5 5 1 i T BT K P T B R, T R A S R
i TIPS (2 (AT DN - N TIPS - S L9 =i
LUES I RUR U R TR RIS
3.2 AN R HEIBE K 6D 1 6"0 KM

AR 3R W1, 6K 1525 & 72 B 7T 8 5 JR) i BR
S IO PO T S L S i - s i Sl B R
B 5 oAb O 7 3 AR P R A AR L, K 2R RAE
G KB Bl A5, AR AR — e R LR
T A 114 SRk 2 2 RO ASCOE Y T BRI 3T, LB B Y
JRUXT 2 P8 8 i S0 R AR K o B SR 7 A T
M R2IR . 2021 4F 1 2023 4746 g J5 TRIYII0T IR] , i) 7 3t
X2 3] £ KU B8 B8 Bl 52w , O B R KRR K,
HTHEZHKAS S0, S BURE W A AR
AR B, AR & KUK 19 8D A 80 4 12 3%
Tk, e 4 T BOZ A ] B2 5D M 0O (H H R B 24
KM . X5 Lawrence %5 Al Ohsawa ™" 4 i #F 5¢
S50 B SUIE B K T8 A7 2R i % T 52 2= A B K AR
—F, [, & RG] A 5 206 S 3 # 4l
B 0 R R B4 5 78 2= v BE 45 iR iR, 7 4
1) [F) 57 2 U] BA AE R0 B 7K 9L 3k A 3k R v 1 5
it BT E R T A XEAK PR AR AW
A

4 g

PL 2021 4F 28 2023 4F i) g b X 7R V8 ¥ U 3k A R
TR B A A Sy B R AT W KRR i R AR IR TR 5T
D33 00 2 48 e ATV AR R TR N 5 XU e S5
[i1] B2 7K B e A TR 67 3R 1 A8 A RRAIE B G52 ) R %
36 B A 5 DX S8R VR L 5 VRN DL K B XU R K KR
VR K L AR LR 458

1) A 7 TR R K B A TRl L 3R 1 1 18 % 1A
BB TR > R AR B, 5 A2 B KGE
Wi [ 2021 4F F1 2023 47 & B A [ AR 1E , 5 2022 4F
NG

2) W 5% DX B A6 R VR R b R AR RRE K 2 R
R RN R R R T AR OR AR K 207 72 JE TS AN
G K5 Z A0 B, B it F 5 X3RO K ROk JR 2
B BRI o

3) W5 DX 38 A 1 VR S TR R 5 XU B K S
AR R A W 0 I RN, R R R



230k A5« TR g AL e P R A KRR [ 67 3R R IE B K PR T

0"30/%0

— 0"0=-0.04P-5.51(R*=0.23)

0 20

40 60 80 100 120 140 160 18
F% W H/mm
(a) #E R AT
20} — 0"%0=-0.07P-6.08(R>=0.40)
_15_

0"%0/%o
|
S

"30/%o

0"30/%o

0 20 40 60 80 100 120 140
[ Y 5 /mm

(c) &I

20 F

|
W
T

0"%0/%0

|
—
W

9'30/%o

|
(=}

R
=)

—0"%0=-0.05P-5.07(R*=0.31)

50 100 150
[ Y /mm
(b) 475 5 A
—— §1%0=-0.05P-5.27(R*=0.28)

200

250

150

50 100
[ i 5 /mm

(d) *FrE YR 4

B4 XSKKFOERENXER

Fig.4 Relationship between §"*O and temperature of atmospheric precipitation

—— §10=-0.04P-5.51(R>=0.23)

1 1 L 1 L 1 1 1

0 20 40 60 80 100 120 140 160 18
[% F f:/mm
() T BT
o0l — 5"0=-0.07P-6.08(R>=0.40)

100 120 140

0 20 40 60 80
[ W f/mm
(c) &R
5

0"30/%o

§180=-0.05P-5.07(R*=0.31)

200

250

=20

L 1
50 100 150
[% W f/mm

(b) H7 J5 U
—— §10=-0.05P-5.27(R=0.28)

1
200

J
250

50 100 150
[% WY f/mm

(d) HEm TR 1A

Bk 3P0 SHEKEX R

Fig5 Relationship between 30 and precipitation in precipitation

200

250



8 BBUR 24 (T2 D

£33 AREABDMBAEKKREETERBRLLE DT
Table 3 Analysis of the Proportion of Main Sources of
Precipitation and Water Vapor in the Study Area at Dif-
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