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Spectral characteristics of dissolved organic matter in the surface sediments from a can-
yon-shaped, stratified, water-source reservoir
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Abstract; The distribution characteristics and sources of dissolved organic matter (DOM) in surface sediments of Jinpen Reservoir
were investigated using fluorescence ultraviolet-visible (UV-vis) and excitation-emission matrix spectra combined with parallel a-
nalysis (EEMs-PARAFAC). The correlation between source of DOM and soluble organic or soluble inorganic nitrogen was ex-
plored. The results showed that three fluorescent components were identified by PARAFAC model in surface sediments of Jinpen
Reservoir, including fulvic-like component (C1: 235 nm, 315 nm /430 nm) , protein-like (C2; 220 nm, 275 nm /330 nm) and
humic-like (C3: 265 nm/520 nm). The relative proportions of C1, C2 and C3 were 43.15% , 31.54% and 25.31% , respectively.
DOM showed spatial distribution characteristics, which first decreased then increased from upstream to the reservoir area. The spec-
tral slop (Sy75-295, S350-400) and the spectral slope ratio (Sg ) could be used to distinguish the difference in endogenesis and ter-
rigenous component from different sampling sites. Based on the fluorescence index, biological index and humification index, the
DOM of sediments exhibited both endogenous and terrigenous contribution in Jinpen Reservoir. Meanwhile, the fluorescence inten-
sity had significantly correlation with soluble organic and soluble inorganic nitrogen, and DOM was closely related to the migration
and transformation of nitrogen in sediments.
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Fig.1 Location of sampling sites in Jinpen Reservoir
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Tab.1 Basic characteristics of water of

sampling sites in Jinpen Reservior

RE RIZMEREK o/ JIKIHIHEER o/ WE/ iR/ pH
b=y (ng/L) (ng/L) NTU (mg/L) 1A
s 2.33 4.92 353 10.80 7.69
s2 2.02 3.85 26.6 11.03 7.96
s3 2.23 2.02 219 11.10 7.91
sS4 1.98 2.33 157 923  7.64
S5 1.85 2.89 8.6 791 7.67
S6 2.08 3.56 56 7.07 7.68
s7 2.43 4.82 6.8 7.06 7.73
S8 2.05 5.35 56 725 172
$9 2.66 5.89 51 611 7.98
S10 2.21 5.39 73 578 7.69
s11 3.68 8.65 3.6 8.68 7.51
s12 2.17 5.50 6.8 573 754

FEIEEE T F-7000 M , B LA 1 em A3 L @I, (RS EIR N 150 WRET, PMT LR R 500 V, P KiR22+1
nm , H A RN A S PR A B AE S BE RN 5 nm, FFE T UEI TR B SR IE. B B (Ex) JEF A 200~
450 nm, WK EIFE N 5 nm; BHHE K (Em) 5 F A 250~600 nm, (A FE AN 1 nm, 3933 3 & 2400 nm/min.

IE 25 R0 BR Mili-Q 4K =4ESO R #EAT Delaunnay = MfE AR {EIL B IE KBRS

WA B S5 01 i ) K

51 FUHI MATLAB 2016a §CPHEL 12 68 HSEEHEAL R HI Noway 1 DOMFluor T HATHEFT A7 14
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Fig.2 Fluorescence spectra of three previously identified PARAFAC components in sediments of Jinpen Reservoirs
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Tab.2 Fluorescence characteristics and source analysis of the three fluorescent components in sediments
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Fig.3 Relative proportions of DOM fluorescent components in Jinpen Reservior
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254 E AR [RI L. DOM B3 eI FE B0 T 2 B (36 3) X TR LR MAE S R 5 0 £, AR T4k
/N DOM (4R LR  Lumpen 1 Albufera des Grau %) , H: FI{E AR, M HIX (B, R K& DOM
N LB B AR o P DR A o5 T2 5 TR SR K (A e ST AR A AR ) 32 Tl Al K R T
15 K HERC S AR R R B S0, FT A BIX (B4, 0 F 7B VR DOM (5 5. 5K H, BUBIRY FIAH S 5
KFIKAAS, F WK 86 [X 3K A& DOM i 5t rh il U5t o A 8 K HUEE, DR DOM e i 1 A U o A R 45
L] G K R SR B R AR AR A8 R BB TR K 25 B K i, DOM iy A B AT 7K 2 A8 W RV A W0 255 1 A R
fiF, A5 ARV RG IR A RN 4

# 3 AFWEFE DOM e iE SR AL

Tab.3 Comparison of fluorescence parameters for DOM samples from different studies

‘ A A FI HIX BIX m Bx
3 IF5R X 35k HERAE o
TE R P R P B

Jki& Albufera des Grau 1.39 — 8.93 — 0.63 — FayiN [45]
K 1.61 1.57~1.67 4.36 3.18~6.30 0.83 0.81~0.87 A phh [43]

KL 1.49 1.48~1.52 3495 15.24~68.44 0.64 0.63~0.65 FCTIN [43]

Circului Lake  1.25 — 1.87 — 0.96 — AR [46]

Morii Lake 1.25 — 221 — 1.11 — 4 [46]

Lumpen 1.28 — — — — — FoN [47]

JEAT K B 1.63 1.57~1.74 1.3 1.18~1.40 0.94 0.93~0.97 WA [48]

Ki - 1.54~1.96 - - - - MR 3 [49]

DU L 1.80 — — 1.10~1.90 — 0.60~0.80 (6]
IRk 232 2.23~247 496  3.87~8.71 0.85  0.66~0.94 b2 [7]

15 2 - 1.74~1.96 — — — — AH M [50]
FHLOKEE 171 1.52~2.02 372 0.22~7.68 074  0.56~0.96 L [10]
LK E 1.72 1.62~1.88  6.03  3.76~7.37  0.73  0.50~0.81 Foy N EIN Sy

7 FIR SCE U AR,
ARHFFERS DU DOM 3 ATOEWE T HVERSENE DT (3R 4) 42 7R CLLC2 il C3 410 2 [ 1\ 35
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HR(P<0.01) , W] DOM Hr2k Ji 58 st M1 2K 8 F il BEAT £E[R] 3 4 YU DOM 4143 ] (AR S

PR VR bR B 2. MRS, 4 K ERZEVURY) Tab.4 Linear correlation between

DOM IR REA P I i A SR Bl I 4 A B XU FRAE , 98 6T sediment DOM components

JE A 2 M 2R T8 IR R PR W) 2 B 9455 cl c2 c3
JE TR WS & R4 AR TR B A i 1252+ o1 ) 06045 0.546°

101 me/ kg, B A7l 76924 m/ ke UBUNS RBE LT, A

AR RIS ENIRTG RS, SRk ER T 3 1
TR TR FE , AR A 25 22 5, W = - SR ot k.
BAREE B 2R v b2, 3 AR R R A ML
LS5 SRR iE B DOM (Y FEZERIRZ —. M F & AK R A BHRHE , K S0 S i & 2K FE TR Y DOM
KRR A A, I ELRE U5 A RRIE B .
2.4 R4 DOM MRS it 4 47

ARFFEH R P 350 nm b B9 R BOCRFRAE DOM ¥k BE. 4 HUK EE R Z UYL B . FIIE
7 20.92+1.96 m™" AFfLIE I 10.55~26.31 m™" LA DOC & 53 iy 313.65 ~ 687.23 mg/kg, F-H{H
o 535.5+13.24 mg/kg, STN S A543 [ 201.98 ~306.74 me/ke, F-44{H 257.7146.52 mg/keg( % 5). it
I asso SUTRITEBR BIA S, TR a5 EZUTRIFEFR DOC HI STN & 9 AH P, 5 R BR . (2
DU A PRI R AL a5 DOC Al STN F 377 7F B35 IEAHOC (P<0.01)  FHIC R 44301 4 0.841
10.702, FWITTBUWIBE I b5 1T B S5 I A WS 36 AR R AR, Fighot 25 BF 5 & 8L, AH He T 48 ST
ALIRE W T P IR MR, DY ARk 3R IO AR R T BB B DOM. . TR e 78 BT A [l HE O 3 2
PUEY) DOM SEERRAERT , 15T 275~295 1 350 ~ 400 nm 5 BL AR S, A5 1 Syrs 00 AR IS 5 WL 58 R 1) A2
Ak, .S {7 8 78 o o i U5 2 43R0 AR ZE 4 AR A B N T 980/ 4 7K B N L i 38 2 PR IXC S (B S 3 SE 15
S U IN AR 3R BHAT L DX R B X 3R 2R DOM RS 3 o P 3 2 1) ok Y Bty b A R 38819 C1 21453 iRl
SR S FEAS s ZE AN, ST S50 Sy B I A, D PRI 2 7 v K A i A A RN 93 25 16 2l 45 25, DOML Y |5 A= T4 4
o7 LA, SART HOR B A A A — K

RS BHKIEIURY) DOM o g8 4

Tab.5 The absorption spectrum index of DOM in the sediments of Jinpen Reservoir

#x FE78 P<0.01.

TRE ‘135_0]/ ‘144_01/ 52752—295/ | S35<;—400/_ 1 Sk DOC/ STN/
m m ( x10°nm™") (x10° nm ") (mg/kg) (mg/kg)

S1 24.41 3.08 1.18 1.19 0.99 687.23 306.74
S2 22.30 2.92 1.19 1.26 0.95 572.12 274.27
S3 21.51 2.61 1.27 1.37 0.93 555.00 263.59
S4 19.23 2.69 1.35 1.49 0.90 442.12 249.23
S5 17.56 2.17 1.39 1.53 0.91 462.59 248.32
S6 17.24 2.48 1.45 1.61 0.90 523.98 247.45
S7 20.15 2.40 1.35 1.44 0.94 483.16 248.78
S8 22.24 2.55 1.28 1.33 0.96 523.56 256.42
S9 24.33 2.48 1.27 1.22 1.04 588.85 260.21
S10 26.31 3.54 1.19 1.11 1.07 677.26 272.25
S11 10.55 1.94 1.62 1.22 1.32 313.65 201.98
S12 25.19 3.31 1.26 1.29 0.98 596.48 263.23

2.5 MBRYMERSRSKNBENBXIT

TSP AT AT ML (SON) s BRI R ™Y, ELAEARBRAB LT | S M e S D R B 0T 1) 10
Wik BB SON T AN TCHLA(SIN) ) % FE LA Hh A= W o] R 5 5 1) SON 1638 e 25 8 o 440
XPORE, & e 103.33~ 167.53 mg/kg Z[A], &5 ] 284 A5 S L L1 56.87% , 11 SIN & i 7E 98.65 ~ 139.21 mg/
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kg Z [, i ] SRS S A LY 43.13% . iE—2L il YUY DOM 564 73 5 n] A8 3 25 ZOE 254 m1 A 73 B
(K 4). E#KERIZTIRY DOM i) 3 A3 f99¢ER 15 SON H1 SIN & 3 12 B 35 1EAH S (P<0.01) , 5
WIULERY) DOM 5 R OCER ML RS Fe AL B UIAROC , [RlIf i SIN Al SON & &5z DOM 2% 4173 #9520 , JEHK I
FABRRYFEM . SON & 54 2H /- YAHOC R AL SIN &R BE e, UL B TUARY) SON BT fE B HER IR Tk
Py DOM e g e 35 T LR BF 8 7 HAHY LR bk + 398 SON vy, 15 1)+ 3947 ML SR 9 i 24 0 I e 2
SON HH ZORIRA LS8 —EL. il DOM BF5E Al LA I 7K 22 ) SON JHEARRFAIE , S 7K 3 38 I Al i 42 1t
PORSH.

o Cl aC2 o(C3

5500 5500
5000k r=0.934, n=12, P<E)..q.1 50001 r=0.887, n=12, P/<_06()l
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Fig.4 Correlation between sediment fluorescence intensity and SON and SIN contents
3 &ig

1) 38 5 EAT R 750 B A5 1 4 K FEDUAR YY) DOM AL A h B4R AE 3 A0 43, W 40 28w LR (235
nm,315 nm /430 nm) A5 (220 nm,275 nm /330 nm) FIZEHAGHR (265 nm /520 nm) =2, #4201
G ZE K2 2 R DX RIRT I X 3R E UAR ) R o B 5 b W XA LAy, B AR 2 I SE R AR S S I p k. a4
JK I DOM REA iy 3 N2 4y B TRV JR I, A 7F 10 35 25 5Pk (P<0.01) , Jf B3R E VLR Y DOM DL i 4 It

2) 3853 S IFOCIIEFE bR (FILBIX F HIX) (95387, 25515 A4 B W1 4 20K R R Z TR Y DOM B
PR A i U AOBCER ARAE , H B o K. BRRR IR IR K B B AR A K SO A

3) I XF K PEGTFRY) DOM MR R B ass, S0 ATAR 1, ZRZUTEY) DOM Ve J3 I i 31 3 )27 122 IR A A
1k, B5K B b5 BA IRV SETERERE Sors-00s + Sssoa00 FIGIERFR LG S I TRV AZ LM A K BT, DOM R4
G35 IR JE G I B Ra e, 5O B T K B S ARRK JTRAAE , DA B3 30 R A HUBURGE WO, O 78 3=
JE X AR Y.

4) RIZUUY) DOM #2143 5 SON Al SIN & 5t 1 2 1 # IEAASC (P<0.01) , 5 SON & HE (AR G T i
=, UL DOM 5%t R Wi B L% YIAHG, B DOM [ Rt 2 SON [ EZERIEZ —.
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