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Abstract: Water-level fluctuation zone (WLFZ) of reservoir is located in the interlaced area between aquatic and terrestrial
ecosystem. Under the influence of periodic fluctuation of reservoir water level, carbon (C) and nitrogen (N) exchanges and
transformation frequently occur between soil and plant of WLFZ and water body of reservoir. C burial and greenhouse gas
emission of river-reservoir are hot issues in the global C cycle, however, current studies on WLFZ C and N cycles were
only focused on single object such as plant, soil or water body, and did not take WLFZ as a whole in considering its
contribution to river-reservoir C and N transport and transformation. This paper reviewed study progresses in the changes
of soil C and N contents, C and N inputs by vegetation, soil erosion, C and N cycles and greenhouse gas emission from two
aspects of transport and transformation of nutrients in the WLFZ. In order to further systematically clarify the
multi-pathway biogeochemical cycling and transformation processes of C and N between WLFZ and water bodies and in
soil and water interfaces and evaluate the role of WLFZ in C and N transport and transformation in upstream, downstream
and estuary of river, it is suggested that to urgently carry out researches on tracing C and N input sources in WLFZ,
long-term monitoring of soil erosion and greenhouse gas flux in WLFZ, and WLFZ contribution to C and N transport and
transformation of reservoir based on isotopes, etc..
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Fig. 1 Sketch map of carbon and nitrogen transport from soil and vegetation to water in WLFZ
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Table 1 The change of soil carbon and nitrogen content in WLFZ
W2 FE RFE X I8 KAL) W5 5 2% ARk EEPEN
SOM. TN =Wk, EEMIE 2008 4, 2012 4F 8 H(4ril4 HERE LM SOM TR 36.9% ~ 53.3%; [24]
BRI IS KX D7 0.4 YOKBIKT®), 155 ~ 175 #k . BLRERE TN FFE 12.0% ~23.5%
m 5 R
SOM, TN =k E, BHIFELAL 2008 4E. 2009 4F. 2012 4,  HEEFREIEIL—IMIN SOM T 58.4%., 40.5%; [25]
AR LB E R 2015 4F 9 H(M & 0.1.4, #uE . BLRERE TN P 63.3%. 56.1%
T WKL), 155~172m
[y
SOM UK IE, BB 2008 4F . 2009 4F, 2012 4F ., HEEEREIEILSMIN SOM FR& 33.1% ~ 35.8% [26]
TEHT KX 2014 4, 2015 4F 9 A (4rolg #ak
10,1, 4.6, 7 TKMHKIE),
145 ~ 185 m 2 - 4E
socC SRR, BRIHEE 201145 H, 145~ 175 m i EERA AR WIKX SOC St FAREHR X [27]
R . AR BEEAEGREEIX), 175~185m Mk AR S ()
THI& R FECRIBEIX)
SOM., TN =WekFE, BITEZE 20144E5 A, 150~175m & FEARRAIEAL-SMIN R X 5 R X H ML [28]
FEEEAZ KR BEREGEHIX), 175~180m #ik, YLKREAE  SOM. TN 451 R 14.55% .
AR R RECR BB IX) 20.00%
TN ZWOKFEE, HEZRE 2008 4F 6 (KT, 2009 4 BREITH ST WEIKTIT(1.88 + 0.19)mg/g; [29]
PE B 600 km B8 6 H(HKIG), IEH LAE WK 5 (0.93 + 0.06)mg/g
TC. TN BIEKEE, ZFAM 2011 4F 6 1, HEW LAE A TTE T WERLIX TC(1.27 £ 0.37)mg/g, [30]
TR B TN (0.06 + 0.03)mg/g;
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TN (0.13 = 0.06)mg/g
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fie] T Bt R CRIEEIX)
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KR BT WL AR X LA Mk HURERE  KEIHEX SOM 10.12 mg/g
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Table 2 Greenhouse gas emissions from reservoirs and WLFZ

S SR X I8 SR AEHT ] He il (mg/(m*+h)) EZ PN
CO, Bobay LT 2011.11, 2012.5, 723 £ 10CR R X), [56]
2012.7—2012.10 229 £ 10(#EE X)), 114+ 100RKIX)
CO, TP LK 2010.5 664.31 (&), —7.79 (HIKIX) [66]
CH, ek g 2008.7—2008.9 6.7=13.3(TH% ), 3.30KIIX) [51]
CH,4 i obaw L H 2011.11, 2012.5, (2.7 £9.2)x10°CRIEEX), 2.1 £0.4GHE%IX) [65]
2012.7—2012.10 1.3 £0.2(EKIX), 3.1+0.5FR/KIX)

CH, TP LK 2009.8 0.87(TH &), 0.46 (RKIX) [66]
CH,4 K PR 2009.6. 2009.8 . 5.780 + 8.683(W7& M) [67]
2009.10, 2010.1, 2010.5 0.298 + 0.313(/K I X))

N,O L K 2009.8 3.05(TH7&71) [66]
N,O Ik PR 2009.6. 2009.8. 0.243(IH ) [68]

2009.10, 2010.1, 2010.5
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