55 43 55 16 1) S & 7 i Vol.43,No.16
2023 4F- 8 H ACTA ECOLOGICA SINICA Aug. ,2023

DOI: 10.5846/stxb202205301521
FELA FEE I, H, BSEss B350 AR 4/ N R R RIS TS v A LB AL AR AR 25241, 2023,43(16) :6716-6727.

Wang W Q, Cai Y S, Xiao X, Duan L L.Characteristics of stream dissolved organic carbon in the Laoyeling permafrost watershed during spring freeze-thaw
period. Acta Ecologica Sinica,2023,43(16) :6716-6727.

ZFWREBEFEFETNRBESTHFRBPRRSHEIEFT N6
L HFE

FAEL2 X 1,2 e gal,2 e = = 1,2, %
ITEFELERELCF ORS ERER
1 ZRdb Mol AR A BE IR TE . 150040
2 AW RFFRMAE S R G AL E ZH TR E S 5L 2 W /RIE 150040

FEE . B YL (DOC) B RS 1 R 2 A6 B0 P B 22 AU AL RS 43, X R BRI AR 3F P= AR BB I, LA KOS R Z 4R +
DX F LR bR N S — S A5 W SO B S X 4, 3045 2021 4F 4 H 9 HEI 6 A 30 H ZRmldUIFE I B AR L I8 S5 500 )iz
H &N 23 DOC WREE L T VRAVIG IR (4 H 9 H—28 H) Mmifkii(4 A 29 H—6 H 30 H) WlA2 i DOC i il it
7R T ARG DOC ¥ B2 K i 38 5 1 2 PR 36, 25 213 W] . (1) BFFE S Be /Y, 2 35 8 Tl A2 U DOC ik B2 A8 Ak i [ 23.88—33.75
mg/L, iR B AFRT DOC We AR ML a9 5 R i 3E7R — L, DOC ¥ B 25 16 1 7 H e S B0 R Bsta 3,4 A 5 P 49423% DOC
R T 5.6 A, (2)BFFER B AR i DOC ki 8 fit hy 3215.48 kg/km® , Horfr 5 A #23% DOC i thid e T 4.6 A
By, ARV SAEW DOC i AEAE B I M6 56 R (P<0.05) , J& ik DOC fiy il g £ N2, (3) WF5E I BP9 R
DOC ¥ JF 5 PSR 2 3 HAHSE (R? = 0.5048, P<0.001) ; /K BE S 9 DOC ¥R BEAR LT LR 1.06—9.42 mg/L, B E L F
i DOC ¥ ; 13 DOC & &2 EH 512 DOC b EH—2,0—10 cm 10—20 em 131 DOC kLN 77.57—
133.99 mg/L, (4) ZRBHMEF - B3 DOC ¥ (24.02 mg/L) .35 (P<0.05) & T RiAL ] (14.64 mg/L) , Wi G {LI V-4 H
DOC %y Hi3 £ (48.02 kg/km® ) EVRREAE IR (9.52 kg/km®) 19 5 fi5, WFFTEERAB/R T K408 ZAF 05 /NG 2 URalbi 1%
T DOC (5 RS FEAE B R i R 38 | X B 224 05 - X B E oA A F R

KEEIR : ZAFEVR L X VR A ALK s /N AR IR DOC S i 5 Rl

Characteristics of stream dissolved organic carbon in the Laoyeling permafrost

watershed during spring freeze-thaw period
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Abstract; Dissolved organic carbon (DOC) is the largest organic carbon pool in natural water body. The transport process
of DOC is an important part of the carbon cycle in watersheds, which has significant impacts on the global carbon cycle. In
order to investigate the characteristics of stream DOC flux and its influencing factors during the spring freeze-thaw, the
rainfall, air temperature, soil temperature, daily runoff and daily stream DOC concentrations in a permafrost small
watershed of Laoyeling in the Da Hinggan mountains were observed during the freeze-thaw period from April 9 to June 30 in
2021. The stream DOC flux was calculated from the freeze-thaw cycle period (April 9—28) and the thaw period ( April

29—June 30) , respectively. The results showed that: (1) during the study period, the stream DOC concentration in the
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study watershed varied in the range of 3.88—33.75 mg/L. The change trend of stream DOC concentration in the upper
stream is consistent with that in the downstream of the study watershed. The average stream DOC concentration was
significantly higher in April than that in May and June, and showed a decreasing trend associated with the increase of air
temperature. (2) The total stream DOC flux was 3215.48 kg/km’ in the watershed during the study period, of which the
stream DOC flux in May was higher than that in April and June. The stream DOC flux showed a significantly positive
correlation (P<0.05) with the runoff, which was the dominant factor controlling flus of stream DOC in the study watershed.
(3) During the study period, stream DOC concentration was significantly negatively correlated with air temperature ( R* =
0.5048,P<0.001). The variation range of DOC concentration in precipitation samples was 1.06—9.42 mg/L, which was
much higher that of stream The dynamic of DOC concentration in soils was consistent with stream DOC. The average DOC
concentration in 0—10 cm and 10—20 cm soil ranged from 77.57 to 133.99 mg/L.(4) The mean daily stream DOC
concentration was significantly ( P<0.05) higher during freeze-thaw cycle (24.02 mg/L.) than that during thawing period
(14.64 mg/L) , while the mean daily DOC flux during thawing period (48.02 kg/km®) was five times higher than that
during freeze-thaw cycle period (9.52 kg/km”). The results reveal the transport characteristics of stream DOC and its
influencing factors during the spring freeze-thaw period in a small permafrost watershed in Da Hinggan Mountains, which is

of great significance for understanding the carbon cycle in the permafrost region.

Key Words: permafrost zone; dissolved organic carbon; small watershed; stream DOC flux; freeze-thaw period
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Fig.8 Rainfall, runoff, dissolved organic carbon (DOC) concentration and output flux
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Fig.11 Correlation of dissolved organic carbon (DOC) concentration, output flux and soil temperature in different periods
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