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Abstract; River young water fraction and residence time are critical parameters for describing streamflow processes, as well as the
transport of pollutants and nutrients within a watershed. Determining the sources of water and its residence time within the water-
shed is critical for us to understand watershed behavior and functionality. To quantify the river young water fraction and residence
time for the Lake Poyang Basin, this study conducted high-frequency monitoring of stable isotopes ($'®0 and 8D) in precipitation
and river water for five major inflow rivers of the basin, i.e., the Gan River, Xiu River, Xin River, Fu River, and Rao River
(hereinafter refered to as “Five Rivers” ). The study analyzed the variations in 80 and 8D values for precipitation and river water
using a sine fitting method. The study achieved the following findings. (1) The deuterium and oxygen isotopes in the “Five Rivers”
water and precipitation exhibited similar characteristics, i.e., low isotopic values during the rainy season ( May to July) and high
values during the dry season ( December to February in the following year) . There was a high correlation between river water isotop-
ic variations and precipitation isotopes as well as groundwater isotopes, indicating good hydrological connectivity among different
water bodies in the watershed. (2) The young water fraction in the “Five Rivers” catchments, with an age less than 2 months had
a range from 3% to 42%. Its mean residence time varied from 123.83 days to 2495.0 days. Among the inflow rivers, the Gan River
had the longest mean residence time and the lowest young water fraction, while the Le’an River and the Chang River exhibited the
highest young water fraction and the shortest mean residence time. (3) Catchment area and the main stream length per unit area
were identified as the primary driving factors for the young water fraction in the “Five Rivers” catchments. Slope was negatively cor-
related with the young water fraction. However, the negative correlation was overshadowed by the positive correlation between the
main stream length per unit area and the young water fraction. (4) Compared with other catchments, the Xiu River and Gan River
catchments were more significantly influenced by evaporative fractionation. (5) Lake Poyang water had significantly higher isotopic
values than river water. Within Lake Poyang, the Hukou station had lower isotopic values than the Duchang station. This result in-
dicated a combined influence of Yangtze River and evaporative fractionation on Lake Poyang water. The study improved our under-
standing of hydrological connections and processes within the Lake Poyang Basin, and thus provided a scientific reference for mod-
elling mass transport and learning the underlying mechanisms.
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Fig.1 Geographical location of the study area and spatial distribution of sampling sites
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Attached Tab.I Catchment characteristics and proportion of land use to soil types for sub-basin in Lake Poyang Basin

N_— T AR T/ HSRRAIE - b ) S Bt

(x10*km?) (x10%km) 1L /% /% PR/ % /% % IKFE /% ZL8/% H/%
BT 8.35 7.66 50 30 20 12 30 7 19 2
i 1.59 3.49 27 63 10 15 21 11 16 3
fFIL 1.69 3.56 40 35 25 12 23 13 20 4
i 1.54 3.13 10 63 27 11 38 10 26 5
& 1.48 3.89 47 37 16 9 30 7 24 7

BRI PRI K WK AR K 8180, 8D Al d-excess HIZ= 11224k

Attached Tab.II Seasonal variations of §'30, 8D and d-excess in the river water, lake water and precipitation of Lake Poyang Basin

HZE (6—8 1) B (o—11 ) A% (L2 H—RF2 ) H#E B4 GR2IE
3D/%o  8'80/%0  d-excess/%o 3D/%o  8%80/%0  d-excess/%o 3D/%o  8%80/%0  d-excess/%o 3D/%o  8'0/%0  d-excess/%o 3D/%o  8%80/%0  d-excess/%o
f&im] -38.7 -6.4 12.4 -36.7 -5.8 9.9 -34.8 -5.7 111 -33.3 -5.6 11.7 -35.6 -5.9 11.6
BT -37.9 -6.2 115 -37.4 -6.1 115 -34.1 -5.4 9.5 -34.3 -5.7 11.7 -35.8 -5.9 115
L] -37.3 -6.0 10.8 -35.4 -55 8.7 -30.4 -5.0 9.7 -22.1 -4.3 11.8 -32.4 -5.3 10.1
ERIN -38.0 -6.2 117 -36.1 -5.7 9.1 -31.1 -5.2 10.8 -25.4 -4.8 12.9 -33.4 -5.6 11.0
BT -40.8 -6.6 117 -47.6 -7.2 10.0 -36.2 -6.1 12.3 -23.9 -4.6 12.8 -38.7 -6.3 115
SREW -40.6 -6.5 11.4 -43.1 -6.6 9.7 -33.5 -5.6 111 -22.1 -4.4 12.9 -36.7 -6 11.3
W -38.6 -6.4 12.4 -43.3 -6.7 9.9 -34.8 -5.6 9.7 -31.7 54 11.6 -36.5 -5.9 11.2
#HE -38.6 -6.6 13.8 -40.3 -6.4 10.8 -31.1 -4.9 8.6 -22.1 -4.1 10.9 -33.8 -5.6 115
R Y=7.6(40.2)x+9.2(.1) y=6.7(20.2)x+1.5(tL.2) y=5.1(40.4)-5.3(21.9) y=7.7(20.2)x+10.8(=1.0) y=8.5(0.6)x+7.6(0.1)
FE K 3180=-10.7%o 3180=-7.3%o 5180=-4.1%o 5180=-3.2%o 5180=-7.4%o

3D=-73.0%o OD=-49.5%0 8D=-32.1%o 8D=-12.8%o 3D=-45.9%0




