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Abstract; In this study, multi-source water samples from the soil-plant-atmosphere continuum (SPAC) were collected for
hydrogen and oxygen stable isotopes measurement in an evergreen coniferous forest across the source area of Xin'an River
during both the growing and non-growing seasons of 2021. By analyzing the differences and their variation characteristics of
water isotopic compositions (8'°0 and 8°H) , we evaluated the influence of different sampling schemes ( plant part and soil
depth) on evapotranspiration partitioning in different seasons. Finally, the sample collection scheme based on isotope
technique was optimized to partition evapotranspiration in forest ecosystems in humid areas of southern China. The results
showed that the 80 and 8 H of water from different sources were gradually enriched in the soil-plant water transport
process, and more enriched in the non-growing season. The intensity of dynamic fractionation of water in different parts of
plants increased gradually with the enrichment of isotopes. The distribution of isotopic compositions of stream water and

spring water was similar, and the atmospheric water vapor was the most depleted compared with the water from other
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sources. The vertical distribution of isotopic compositions of soil water is different, which mainly presents three different
forms: decreased with increased depth, increased first and then decreased, or decreased first and then increased. The
variation of soil water isotopic compositions in shallow layer was larger than that in deep layer. The inflection points of 8'°0
and 8°H were ranged from 50 to 90 c¢m vertically. According to the distribution characteristics and differences of water
isotopic compositions of soil and different parts of plant, phloem was the best sampling part that met the isotope steady-state
assumption in Cunninghamia lanceolata forest. By comparing the T/ET (transpiration to evapotranspiration ratio) based on
the isotopic compositions of water vapor in soil evaporation (8,) of different soil depths, it was found that the range of T/
ET in the growing season was 13.46% , lower than that in the non-growing season (21.42% ). It means that the variation of
soil sampling depth has a greater influence on T/ET under relatively dry and cold condition, further it can be inferred that
the suitable soil sampling depth of Cunninghamia lanceolata is about 20—30 cm. The research results can provide a
scientific basis in sampling scheme design and model establishing of evapotranspiration estimation, and lay an effective
foundation for the separation of evapotranspiration components in ecosystems and the traceability of plant transpiration water

across other humid and semi-humid regions.

Key Words: hydrogen and oxygen stable isotopes; evapotranspiration partition ; coniferous forest; soil water; source area of

Xin'an River
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Fig.1 Stable isotope compositions of water from different sources in SPAC in the source area of Xin’an River

SPAC: HIE-AE)-RILWKEE

H 2 1581 A2 AW 2 385 - 33K Rl R B (e 230 R o A EE G L il . RARAE K
FEN AR B 5 3 2 [k R & 2 M A 22 53 (A8 0= 1.403%0, AS*H = 0.350%0) 1] W, , ;X — 4 AEFEIE A4
KU UEEA 7K 43 A 30 AR R M BIAR 253 it B P LA R AR A SR, 24K o Bk it BB
5 Z B 7R R AR FEE A3 1 40 A, DRI e I e 7K o [l 47 28 4 HAt 3 47 B A B 4 . KR K 80 il 8°H 443
AL T R S50 B BR8], Ui B LA K [l 26 €= A8 B B 408 MRS R R AR S B, 45 B A2 R &0
K IR, 28 AR A RAIE A5 AR BIF 5 X A2 AR A S A B dd 53188 403 B SRR AN, Ry o) 23
2.1.2 §3"0-8°H XARMFET Ak

KA H K 8"0-8H i 1E KKK 4 GMWL( global meteoric water line of Craig) 57 I, 1Mij 1] i
IR SR K RIS K MAR R (& 2) o Tl K R SR K 8" 0-87H 43 A & v T GMWL [T , 35 B SR PR3 1 2 K Fi
MR K FE B A K RN A R R RO BRI KR 2 IR R A /N, 12 H Ll SR K 28k 2 SR
GMWL, HR % (AL, =4.301;AL, 5 =6.921) K FIHE/KFER L (AL, =2.352; AL, =4.173)  FEAE K FE5 R
PRPRIT I R AR, Sl 7 AN [F AR TN 2R B 28 R A3 U iR 55 . IR 28R 26 (87, = 5.9138"°0,; -
13.207,R* = 0.868) FIAPRFEIEY/NT GMWL, F/RFERK AB R =4 T — e R 28 L4y, lid e
BEORTTER MR B R =Ky 254k (8°H, = 3.3608'0, - 32.141,R*= 0.819;8°H, = 2.7178"0, -29.474 R* =

http ; //www.ecologica.cn



19 1) A5 LT RO R BRI HUA 3 X 7R T AL AR 52 8081

0.824;8°H ..., = 4.8038"°0 ...~ 26.844 R*>= 0.798) MR} 15t AZ AN P 28 [ RN Bl ) 2% 43 1R 3807 P i
FNGHRUCH - F ARBHR FIER, JEAE K ZEA UK 80-82H Mk K ZEF AT GMWL, R B IR A= K 22
KA RN R ) 27 R 59 TAE KR, RAUKIA 8" 0-8"H(8°H, = 6.3938"°0,-6.087 ,R*=0.449)
RLE AR S GMWL H4 W 2208 BT 58 X RASK IR EZR IR T B K A A 9 ZE UL K VR R X
BAMRAIKIA

o 13k(OH) o 1¥EK(2H) e IWMEKOH) e EK(12H)
o HIEHKOH) o BIE#K(12H) o KAKOH) o KAK(I2H)
o ARFEHAKROH) o AFEHAKI2H) o IRAKOH) o iRK12H)
o m)uk(12H) o mHIKOA)
170
138
106
AN
74 . o/e' GMWL (y = 8x + 10)
g 42 + 576 ° °
I oot °
-22 + el °°
(<]
,54 -
_86 -
-118
-16  -12 -8 -4 0 4 8 12 16 20

6'30/%o

B2 K HIREK KRR GTEK LR KSKBEEARTEET §'80-6°H $HiE
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different seasons
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different soil depths
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Table 1 Water isotopic compositions (3'30 and 8*H), A®0, , A’H; and d in stems and leaves of plants
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