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Significance Statement

This research explored how water vapor trar

i hhe Dongting Lake Basin in representative
wat er vapor from its source regsoalse we
at mospheric circulation on the transportat:i

Theamdes in water stable isotopes along t he
the 1 é€paopionation and water vapor, exchang
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With the continuous i mprovement of obse
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climatic character i swaitcesr tavnmady sdpeocratd a In VvEaarsit aet
based on NCEP/ NCAR reanalhgsiresdatas frrereomal @
var i alwialtietry viam stploe trn eqiadh r i but eidn ftla eenhcee c o
of the I ndian summer monsoon Bade & theen East
dat aset farnaddm o ERX®M2a,0 et al .ndsabmtroed) pobast
correlation between seaswanalr bpralgeitpiitmt i loa
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Zhan et) .alEFqgr 203t ance, Risi etwadler vVa@b0)
and precsptibnp &ahbearl @ ginon by combining water
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respectilowdwer, as the critical regions inf
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Verifying whether the stable isotopic ¢
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of this transport on the isotopic composi
significant rExsiesatticndgi elsj eaodi case that in t|
regi on, I Dhocnl qutdii MBggs, Lt dckeéef f erwatcerss o mp dethse and

trandgdpoetwwuiromg di fferentarsypeadonserag eoft hee
variations i n pAreacgiup8ist aAtriaognu Sidshaetn @ fadkd ,(all1.9,9 &
We i et adh.i,ang01e8);. alfy pdiug®I2l@y ,t he summer m (
prevailing southeast or southwest winds dor
waterfoanpprecipitatidmtdrtiug{Bea kceerag sé r oanl | ,0\
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t hseu mmer or winter monsoon, the spatial dis

East Asian monsoon region exhibitds hxaitgni f i c
i d,hper eci pi t aberopnmes b ovwietsheep | ient cdreetaisteasd o f
di stance f rFoenm gt heet oaclean 2(009; Zhany. et al
Consequent | ywattelret voabpsseprovretd dur i ng t he summe
with the spatial distributtihenioff |l preeaciepiotfa
and cont i nemdsaoln sa fsfteemtts wi t h tphrei nReabyplleei g h
watsetrabl e owewmpges,t vlepeport during the wint
not follow the aboRaylspiaghadi sf Shhgthbimdn amr
2015; Zhou et al ., 2019; Wu et al., 2022)
Based on the wunder sat atnhdd rnogu gdu til n vneesdt i aghbad \
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and i siont otplees | EawOSNts oA N i s e piec @ S srearyy , p rwhvii cdhe
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basihmracteri zed

and moder at e

Based on historical

experiences
(October to
influence of
oceamomcsoons,
in temperatu

al2.032 Xi ao 4.t

by a

subtropical monsoon ¢

h uwei td i at pydh icMidnds eimnsnreanrse tad emo i s

6nied PZi0hced ogL siBgsidmat a fr

an averh3 50t Dalri pgethpi tat de
March of the following year),
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frequently in a region during a spéadeific p
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t hbeongting ILtalke sBaoiApyr, ecscslud ehisgybst em i nfl uen
season, resul ting i n agrhéevavielr i ntgr, o pwistpher ley
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di fferent precipitenisomsamondnwatien diafpfoer &
This complexity results in high variability
Xi ao et al ., 2024) .
2.2 Water samplmesaswalelmeantti on and

From January 1, 2010 to December 31, 202
been conheascMeetde amrtoltogi cal Garden of Hunan N
(28A116N, 112A5606E). The sampling protocol
standards of Chinabs meteorological depart
20: 00 Bei jeaigpitt amtei @om ¢gays. Liquid precipit-Ht
sealed 30 ml polyethylene bottles after me:
precipitation watsi gfhitr sptl acsalilce cbtaegds ,i nt haeinr me
vol umeat@adt&r mel ting, and transferred to tt
the collected water samples were stored in

Precipitation sample analysis from 2010
Water | sotoOpPlETOAnalMypff@®8mM8) 9DBom Los Gatos Re
subsequentl vy, a new gehNedat SbablLequsdt apd
(I WVAAS EP, Mo@EAD® OO L2from the same company Wwe
2022. The oxygen anpde hryadtrioogeinn stlad|l wat st
expressed in per mil (a) deviations relati\

(MBMOW), calcul ated using the equation
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| n t he ReagniRlasivévwoenpr esent t he oxygen (or hydro
1Ht0 (M) in the water sample and ifn Vienna
SMOW), respectively. Thied tGsa.id M R&i si on
durin@0281bHan>d Ga.n@A O 0. 64 d2u0r2i2n.g 120 1tdher e
two precipitation samples in one day, the ¢
were representwed ghht edheaveoslagme I n total,
O H) data wereéhebpaismed3oyermr s
2.3 Ancillary dat a

ERAS5, produced and releasedR#&iyge hWwe &tulremp ¢

Forecasts (ECMWHR), aits otnh g | foibfatth at mospheric

from the center. Complanrteedr iERAS tisn pa-reercaetsess
ot haert i ntegrated forecasting system, I nt e
and reprocesses a | arge amount of assi mil at

accuracy (Al bergel ek0ap), 20dBti tlmdlf mannE

substanti al I mprovements in tempor al and s
has increased fIrmtner6i nhotuor s1 imouEerRA whi |l e t hi
has i mproved from 79 enr ttioc&8Il &xt emasidon hree

|l eveThese enhancements enable ERA5 to captu
the number of variables providedl byeERAS5 ha
to the current 24d0ay ERABaEdieenm el edsTedl el mayn

mont hs -limt ee&eRANM t o 5 days (Al bergel et al .,
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2.4

Sincheer dct observation of the isphepec fr
i's extremely aobhalykzemgi ndhe variations of é
requiresicaheomppf stabl e i sotopes fracti
fundamental principles and methods of mete

introduction of atmospheric circulation mo(

i SOGCMs, pmioyuea& eanda Aeniofnegc tni uvnee rtoouosl .i s 0o GCMs ,
(! soitnocpeer por ated Gl obal Spectr al Model ) e >
performance in the East Asian region (Zha

i soGSM is a stabdleopiesdtotloyeYo&ESOOM miegva et al
integrated water isotope cycling and fract
Model at the Scripps ExperimendailacClludmat e I
sea surface tempermauuvuee apd hoeizamtdalt ewni
vertical | ayers. This model addresses the (
model s and performs better in simulating w
hig@qhtitude regionsBNgshkt malt a, egReOndedr)a. t2iTodm ; <

i sSOoGSM2 has a higher tempor al and spati al
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advection scheme used in the previous gener

out put using reanal yatiisondarteas ul itso GSIM2 6s | &

at mospheric conditions, thereby I mproving
precipitation isotope. simulations (Bong et

The water stable isotope simulation dat a
(January 1979 t o December 2017, totaling

precipitaPri onmasnoatgiid((iasi®) opn the amdeci pit.
verticabf i wae gt Ntdg &?H, and®), and the cal cu
deuteri umaexceyvmrpeoomi hiBtdatdidogx Tdhe spatial s
ranges from 30AS to 70AN and OA to 28O0AE,
(Chiang et al . 3. 2020; Liu et al., 202
2.Cal cul at Vomt lod selg Walt ¥a p d-Ir ux

Thewater vapor seraaspast aflmexric for bot |
direction of water vapor transport, represe
a uni-secrioesmitpeBaimunett )ahe, spO&lfic calcul at

is as foll ows:
1,
Q== Vaip (2)
gt

Whet Be mer i di oQs:@aln dclaatipaotcwednprodefit t he water

vapor tramepagrntveml by :
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3. Resul ts

31Seasonal Vari ation Characteristics of Pr e
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The monthly weighted average and tot al m
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simulating the temporal wvariations of at mo.

To analyze theiseasanahevat mospheric wat
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climatic characteristics of the study reg

including Jannmar®ct dper |l wedamseaseonmAmdngs t 1}
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characterized by the | owest temperatures a
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344 Basedt h@eRA5 reanalysis dat a, we <calcul at
345 di stribution of the 50O0HsHPanalv veege.gedappot
346 mu blyteiar &PY(€&igge3b) 1 n January. Moreover, ba
347 data, we plottedsoffhée he pddwmidalaggt®dscE)rd)b,udi on

348 EXx ydFi gan@8edxFid. 3f) in Janwuary.
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