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Spectral Characteristics of Dissolved Organic Matter ( DOM ) Releases from
Soils of Typical Water-Level Fluctuation Zones of Three Gorges Reservoir

Areas: UV-Vis Spectrum
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Abstract ; Water-level fluctuation zone is an important area in Three Gorges Reservoir areas, because dissolved organic matter (DOM)
releases from submerged soils is a crucial source of DOM in overlying waters when flooding occurs. But there was little qualitative and
quantitative analysis for DOM. In this study, soils of four typical water-level fluctuation zones were selected to conduct simulated
flooding experiment. Also, UV-Vis spectroscopy was utilized to investigate the DOM spectral characteristics in two individual flooding
sets including ambient (open air) and anoxic conditions. The results showed, for all soils, the DOM release patterns all showed a
“rapid release, then decrease, and final dynamic equilibrium” trend. Also, through calculations of DOM releasing rates and fluxes,
DOM releases clearly showed a feature of “source-sink dynamic exchange”. By comparison between two flooding treatments, although
DOC and CDOM didn’t show any significant differences, but higher aromaticity ( SUVA,,, ) was observed in anoxic experiment. In
contrast, spectra slope ratio (S;) was insensitive to redox conditions of different flooding. Meanwhile, correlation between DOC and
CDOM in anoxic was also higher than that in ambient flooding. Additionally, obvious differences among soils from different sampling
sites were observed, Shibao Zhai (SB) of which showed the greatest releasing potential. Considering the various soil properties, soil
organic matter amounts in soils is one of the key factors to explain the differences among sampling sites, but other geochemical factors
should also be considered in the processes of DOM releases. Summarily, only focusing on the changes of DOC concentrations in
submerging process is not enough to comprehensively describe the DOM release characteristics.

Key words : dissolved organic matter( DOM) ; Three Gorges Reservoir Areas; water-level fluctuation zone; flooding; dissolved organic
carbon(DOC) ; UV-Vis absorption spectrum; soil
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Fig. 1 Soil sampling locations in the water-level

fluctuation zones of Three Gorges Reservoir areas
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Table 1  Chemical and physical properties of soil samples

P ol T AL CEC + 4% pom PR K %

/g'kg™"  /emol'kg™'  DOC/mg-L™' a(355)/m~' <0.002 mm <0.02 mm 0.02~0.25 mm >0.25 mm
W2 (FL) 8.57 8.19 19.03 33.78 12. 44 23.00 47.00 32.60 0. 40
BEHFEIE(SB)  8.65 18.92 16. 81 38.37 23.02 24. 80 38.40 37.08 2.52
BERH (T 8.38 14. 61 27.18 62.25 44.90 2. 60 45.00 51.81 3.19
JTFEEB(KX)  8.41 9.79 17.08 74. 64 134.98 7.20 33.80 57.80 7.00
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TEBE , AT 97 SR FH 4 7K oA SR S 4RLVT K B8
SEYLK.

S 3 Ay A B S rp DR AR A B Oy S ) R 4l
KA R Al N, HEBR ALK s A S (o i R
JE/NF 0.5 mg- L~ R AN, RN A
il N, HEBR 2 S5 a5 % B 1 K U R R
R RAEE. 4l TR HHEH0,3.6.9,

12, 15,18,22 .26, 30, 35,40, 50 Fl160 d %% I
FKFE 50 mL, 3 0.45 pum IR LF4E KB K R UENE
J& ,ACTERA AR AT, T A 5 2 Tl AE 5 d N
SERL. IR 2 N EE.

1.3 O 50
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SRR 2 PR,
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Table 2 Descriptions of ultraviolet-visible absorption spectra parameters

Bhh-T WL S AKX

ARSHIA R

W R o a(A) =2.303 - A(A)/I
SUVA,, SUVA,g =a(280)/DOC
SEia R Al Sy Sy :5(275~295)/S(350~400)

a(A) =a(Ay)exp[ S(Ay—A)]

AN RPN AWOEE , | RERREAR (m) 1)

a(280) KK 280 nm WL R EL, DOC WA HLRK (mg-L-1) , FAF
DOM J5 7, {Ef, 35 & by 17

S NFERERIR ) Ay SRS BRI (nm) 5 S 275 _20s) F1S (350 - a0y 7 KA
275 ~295 nm 1350 ~400 nm S {H (5 DOM 4544 | - F A K, HlliRERN
DOM 43T/ ) 17

2 HR5ITR

2.1 DOC F1 CDOM BEUEE

DOC Fl a(355) 5353 KK DOM ¥ fiE
K CDOM ¥ . HT DOM Bt it 72 52 £ i 1k [
R, DU S EA KA« TR0 56 &R i 7K i
() A AT e A, B b, A K Oy X% DOC A
CDOM B JCPH B 25 5% (P >0.05) ,iX 5 3CHk [ 9]
Jpl. PARAL BRI B OK AR DOC ¥ 3 7R fb B A A
—H[ K 2(a),2(b) ], 058 3 BB OPGEE
OB IX——DOC 52 B 3l {H 78 T34 fin ik %
K(22 d £4); @ FFEX—DOC R E %18
TR @O PR —HATE 40 d 2247 DOC T2
SE. LML, CDOM ¥ th 5L B H AT DOC AHBLAY 28
a3 B 2(c) ., 2(d) ]. H, TEART GG T
LT WK B (PR X)) | 2 e A v K
HAN KA DOC e B8 1Y G R B B

S DOM s K 38/ D 1) b7 KT,
7K ST ) v A 2 R B AK B ML HAE
ARFFE gL E] DOC AT CDOM MG FE i, & AEAY
Rk Eh B B AT, B R DOM (13
FEATS 2 3] 22 )7 50 . ODOM M A 1 [ A1 5 i 119

R, T B0 B 3G s HL [ B 32 B 4 A W B
it A 5 OB ) W B TOVE . 4R S TR OUE |
K S SRR, FBORE R, &R
FE SRR FR T A R A B A R 45 5. AR 3 48
S ESCHRE | R X9 v /K AR DOC MR B ARl 2 ~ 5
mg-L~" CDOM ¥ JE N 2 ~6 m™'. AR5 LEK
DOM ¥ B 5 LI e B AT, 3F — 25 UF B 3 e K ¢
WX KK DOM 5 B 5.

CDOM /& DOM Ha] I 43 , /& DOM 24
BT, B R R U K TR 6, S K AR g
J1, BAEEAREAER 2 AW LB, TR
WA KD DOC 5 CDOM 2 [AI4E1E B 2R P A
S N /5 L oy 37 NE S B ol o8 v Y <
TIEFEA K G BB KRR DOC 5 CDOM # 2 4)%
BEIEAK(P<0.01) (E3). XMHFEAKZMGT,
4 A~ HHEFEA(FL, SB. TJ, KX) 735 LL CDOM KA
st DOC A H A &, 3T A PR F e vk [l A 3L (&
3), HkERZB R 205120 0.51,0.98,0.97. 0. 83
(JRAHEZK) F10.45, 0.74 . 0.82, 0.78 ( IE % ¥
K, 7E PR & K IE, DOC 78 4k ] DA fi B¢ SF 1y
82.25% ) CDOM ¥fe & 22 5 | LA Bt i T 1E %
K (69.75% ) , X UL IE # MK 554 DOM 4%
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Fig. 2 Changes of DOC and CDOM in overlying waters of two submerging treatments
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Fig. 3 The R? of regression fitting between DOC and CDOM from two individual flooding experiments
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Table 3 Multiple linear regression coefficients of three-wavelength model for DOC estimation
Ak A A B c R P
FL 0.139 0.439 -1.304 0. 659 <0.01
R4 SB -0.426 1.016 -1.263 0.970 <0.01
TJ 0.515 0.240 -2.021 0.984 <0.01
KX -0.266 0.615 -0.718 0. 685 <0.01
FL -5.935 6.072 1.362 0.297 >0.05
T SB -4.042 4.427 0.352 0. 637 <0.01
TJ -3.070 3.295 0. 623 0.724 <0.01
KX 0. 425 -0.283 -0.506 0. 070 >0.05
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T R 4, BRI K SRR, S, Sei/N s 1
KB EFE K DOM 43 F i o 36 K5 /N i 5 18
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Fig. 4 UV-Vis spectra index changes of DOM in overlying waters from two individual flooding experiments
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Fig. 5 DOC releasing rates from two individual flooding experiments
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