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Abstract: The water cycle in the tropical regions is the important driving force for the evolution of the global climate system, and
Hainan Province is the only tropical island province in China, which is an ideal area for the study of tropical water vapor cycle.
Hydrogen and oxygen stable isotopes in water are important method for water cycle research. In this study, the transport path and
source of water vapor in Hainan Island are studied through the spatial distribution of stable isotopes of major rivers in Hainan
Island. The isotopes of the river water of Hainan Island are gradually positive from west to east in the latitude direction, and are
symmetrically distributed in the longitude direction. The isotopes of the southeastern river of Hainan Island show the “altitude
effect”, while the isotopes of the Changhua River in southwestern Hainan Island show the “anti-altitude effect”. The spatial
distribution of river water isotopes in Hainan Island shows that topography is the most important factor controlling the spatial

distribution of river water isotopes, and the eastern part of Hainan Island is the windward slope of water vapor transport, while the
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west is in the “rain shadow area”, and water vapor is transported from east to west.

Key words: Hainan Island; river water; stable isotope; topography; moisture transport; environmental geology.
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Fig.1 Distribution map of river water sampling location in Hainan Island (red dots represent river water sampling locations) (a)

and mean annual precipitation distribution in Hainan Island (b)
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Table 1 The location of sampling points and 8O and 8D values of various rivers in Hainan Island

o, 235 25 IR AP 2 B T A 30 8D d-excess
(E) CN) (m) (mm) (%,, VSMOW) (%, VSMOW) (%)
L
N-1 110.433 19.900 1 1940.82 —5.11 —34.49 6.42
N-2 110.313 19.703 10 2111.31 —5.12 —34.75 6.24
N-3 110.111 19.736 17 2117.27 —5.42 —36.41 6.97
SCIR L
w-1 109.686 19.891 30 1841.29 —5.52 —38.25 5.88
W-2 109.643 19.793 50 1919.35 —6.05 —40.61 7.80
W-3 109.637 19.703 61 2 000.96 —6.40 —42.27 8.96
W4 109.601 19.598 92 2210.78 —6.83 —45.11 9.50
W-5 109.600 19.530 144 2 148.06 —6.91 —45.51 9.80
BT
c-1 108.940 19.221 20 1 688.65 —7.09 —48.02 8.74
&) 108.830 19.261 9 1575.68 —7.11 —47.55 9.31
c-3 108.724 19.257 4 1502.42 —6.98 —47.76 8.10
c4 108.983 19.032 72 1685.89 —7.46 —49.61 10.04
c5 109.010 18.863 143 1697.23 —7.13 —48.12 8.90
6 109.049 18.841 136 1697.23 —6.95 —46.46 9.13
c-7 109.157 18.807 140 1750.92 —6.99 —46.04 9.86
c-8 109.169 18.760 138 1724.88 —6.64 —45.17 7.92
c-9 109.288 18.829 160 1792.61 —6.72 —45.86 7.93
C-10 109.395 18.880 181 1829.70 —7.29 —47.65 10.66
c-11 109.480 18.942 197 1917.77 —7.39 —48.23 10.88
c-12 109.480 18.942 203 1917.77 —7.25 —47.76 10.21
c-13 109.541 18.963 220 1959.06 —6.88 —45.23 9.80
C-14 109.543 18.965 220 1959.06 —6.94 —45.25 10.27
c-15 109.552 18.965 231 1959.06 —7.06 —47.26 9.25
C-16 109.550 18.753 315 1907.52 —6.83 —44.61 10.04
B 7K T
L-1 109.727 18.636 33 1968.74 —6.18 —41.00 8.44
L-2 109.868 18.586 23 1966.31 —6.35 —42.06 8.78
L-3 109.993 18.543 13 1989.38 —5.82 —38.18 8.41
T AR
WA-1 110.267 19.120 15 2189.33 —6.35 —38.95 11.85
WA-2 110.333 19.154 13 2184.88 —6.36 —39.16 11.69
WA-3 110.450 19.239 8 2162.89 —5.99 —38.04 9.84
WA-4 110.450 19.238 11 2162.89 —6.07 —38.21 10.33
WA-5 110.488 19.170 6 2163.20 —5.91 —37.29 9.99
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T 32 W 5% 4 R W) 467 25 (O F1H) B4R AE (8] 3) . T 78
109.6°E LAY, & AL VTR 7K 1) &R R [ 28 DR R AH
X4 B AE (8D s —45% 0~ —50%03 80 —6.5%0~
—7.5%0) , A\ L i ) R i 09 K [E] A &R AR B AN

K 109.6°E KR EAL T rp i 73 K e 9 67 8 (18] 1) , A
AE F1 T 1 1 5 v A T 4 B R T A A K S
PO HA B 22 S IR I A 5 e K ) 7 A
HA R, V0 T8 415 Ak 7K 1) 728 Al B A ] . 78 109,67
E DU, BR SCIR L AL, HoAy 3 28 03t i ) K ] o 3% 5
Wee K e [) 20 19 I, 5 [ 62 3R A e K o 0007 AH R



%12 M M NS T S KRR E RV 2 43 8] 43 AR R AR B K P 2% B R R 4627
109° 110° 111°E
T T T
20°N F 8D ¥
o
e e
BT T3 R
[ X J o)
(5]
o© ©
oL (5]
19 °®
“®_.o° ® —50%0~—45%o
2 o i Wk ® —45%0~—40%o
° ~40%0~=35%0
%o ~35%0~-30%o
~30%0~—25%0
® ~25%0~20%0
0 60km  ® ~20%0~15%0
a 1 ® —15%0~—10%o
109° 110° 111°E
T T T
6]80 .
20°N | LY R
(o)
9 G
73 SR
6}
0 ©
o (5]
19° °®
®© ., 0° '
? o W™
° ® —8.0%0~—7.0%o
o ~7.0%0~—6.0%o
~6.0%0~—5.0%o
~5.0%0~—4.0%o
0 60km o -4.0%0~3.0%0
b L1 ® —3.0%0~—2.0%o
-34 -
FIYETT 1=5.86x-4.52 (R'=0.98)
,36 =4
-38 F35R3 1=3.49x-16.88 (R°=0.92)
-40 7K y=7.40x+4.85 (R*=0.99)
a2
2=}
“a4 |
-46
48 w7
-50 | ke T B
c ?fﬁ)\mﬁ%du‘z .

P2 it 8 AN TR K AR R E ()32 38 0 A 45 (a, b)AIAS [l 90 S0 L SRR [ 437 38 AR S 4 )

=7

-6
3"0

=3

Fig.2 Stable isotope distribution characteristics of hydrogen and oxygen in different river systems (a,b) and correlation analy-

sis between stable hydrogen and oxygen isotopes (c¢) in Hainan Island
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Fig.4 Correlation analysis between precipitation and river water stable isotopes in Hainan Island
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HEAT WK ZE K R OEE 4y BT . K AR 1Y d-excess
( d-excess=08D—8X 8"0) 4§ A5 S Wl 570 X F - fi Rk
AW 22, EEROKTEZE R B s 1 i g1k .
R K 19 d—excess fB W] LAWK SRR K 76 28 Kk Bk 45
U R N O A T iy R RT3 - = OB R R
d-excess BB AR, KA BEAR Ay X8k, 28 & 1F o,
d-excess fH % 7 (Dansgaard, 1964). % T K i & ,
& R AE MR T 7K A d-excess [H AR AL ; 78 & o8 B 4l
55,1 7K ) d-excess {H#% & (Zhong ez al., 2021).

g & WK R AL 2 A d - excess fH T A
5.88%0~11.85%, , H v AR & 77 5% ¥ (1) d-excess {H
K (9.84%0~11.85%0) , Ui B 7% % o B 5 AI% , 0 S 1]
7K d-excess fH 5 8D HA7 B W (% 57 AH G (] 65
R*=0.73). 3C W VL ¥ 7K (4 d - excess {H it [l K
5.88%0~9.80%, , I\ _F ¥l B F I (1) d-excess {H & 7 1
R AATK 8D {3 i ik /)y , d-excess 5 8D B i £ AH 5C
(F6;R°=0.90). B kYT 7K d-excess {4 25 115 [
R 7.92%,~10.88%0, W ALK B 5 8D {HAH & MK
2 (K 6), Ul B 25 K AE H X B AL VT A4 T K 6] 4 & 458
W AE ] e A B IR e 5 2R G BB R U VLY d-excess
{EH A%, N 6.24%0~6.97% , B 7K Tl 1Y d-excess {H 1
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Fig.5 Correlation analysis between the altitude of the sampling point and the isotopes of river water
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Fig.6 Correlation analysis between d-excess and river water isotope from Hainan Island
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Fig.7 Analysis of principal component of river water iso-
tope, altitude, mean annual precipitation and river wa-

ter d-excess value in Hainan Island
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