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Abstract: Based on the three dimensional fluorescence spectra ( EEMs) technology combined with the parallel factor analysis
(PARAFAC) , the spectral characteristics and sources analysis of dissolved organic matter of two rainstorms were investigated for
different rainfall duration and molecular weight organic carbon in Zhoucun Reservoir. Two humic-like substances (C1l, C2), one
fulvic-like substance (C3) and two protein-like substance (C4, C5) were identified by PARAFAC model, and there exhibited
significantly correlation coefficient in C1 & C2/C3/C4/C5, C2 & C3 and C3 & C4/CS5, respectively. For the same molecular
weight organic carbon, total dissolved organic matter (DOM) fluorescence intensity and the fluorescence intensity of each compo-
nent showed a decreasing trend with the increase of rainfall duration and exhibited significantly differences distribution in two rain-
storms. For the same rainfall duration, the total fluorescence intensity of the first rainstorm increased with the decrease of molecular
weight organic carbon, while the total fluorescence intensity of the second rainstorm decreased with the decrease of molecular
weight. The two rainstorms water both exhibited strong autochthonous component characteristics and first rainstorm exhibited strong
terrestrial input characteristic; C1 and C3 exhibited significantly correlation coefficient with nitrate, ammonia, total nitrogen and
organic carbon. From all the results, the study could supply a strong support for the managers of Zhoucun Reservoir to explore the

DOM characteristic of rainstorm in the future.
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Tab.1 Basic information of two rainstorms in Zhoucun Reservoir

R FR U Z5 Si—I EEalip | 55 = ERwfing| eS|

6 H23 HREM(E—3) it 0~30 min ~ 30~60 min  60~120 min 120~600 min AR
[ T 18.5 ml 21.5 ml 22.5 ml 18.5 ml 81 ml
% 1-1 1-2 1-3 1-4 1-5

6 30 HE&M (%) F 0~10 min 10~40 min ~ 40~100 min  100~460 min &N
Rk R 12t 12.5 ml 14.7 ml 30.3 ml 35.8 ml 93.3 ml
" 2-1 222 23 2-4 2-5
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6 7 23 HFI6 H 30 H #4375 YRR K 8 J0H JEE Rt 52 R 1 D I g 38, S B e R 9, 1 e R 49
B R B RGR  Fi e 6 H 23 H A BR T RT K B UMK BE TR B 2.98 mg/ LS5 ) 5 W37 2§ 14 60K o 22
FIAN,6 F 23 H 5 R KB AR BEVE [ 0.38 ~2.98 mg/L, 6 F 30 H ) 5% R WY 7K b S0k B2 [l o
2.19~3.52 mg/L; W75 ) S8 B L 91 St s G U H 2 208 20, b 6 3 23 1A 2R T K+ 9 078 254
W& TR BT BT o LA g 44.8% ~92.7% ,6 J 30 H #5287 /K B 5078 4% A [ 1 B BERT o L 1) 8 67.5% ~
79.3% (K la,b).

6 723 HFI6 J 30 H 37 5% R A M AT BILA 2 S B 8, 5 Ik T 73 F A5 T, 79 37 25 W £ R 7K A 2
AHUBRAR S BT B AL k. 6 J1 23 1 (1% 2% WA AR AT LA VR E AT AR 119 2.1 mg/L T B 30 3 TR 285 SR 11
0.20 mg/L, Horh 73 1>0.45 wm Fi<1 kDa B AEAEA HLAR I T R Z i K. 6 H 30 H BRI i A
HLER A T IR 1Y 3.5 me/L R FERIFERISE AR 2.1 mg/L, Horp 7y ik 50 kDa~0.45 pm Fll<1 kDa A fif 1k
ABUBK G PR T R R . KRBT ,6 F 30 H BRI R /N 74 A i AR B K AR B 5 Tk AR
AEY R 6 H 23 H 2T AU CE AR LT 6 7 30 H A 22 53 5 5 W 373 22 F B 45 4 161 D I £ 49
T, AT BT BE S s/ TR R L B TARE (1 1e,d).
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Fig.1 The water quality and molecular weight in different rainfall durations

of two rainstorms water in Zhoucun Reservoir

PR 2 W 1 TR ZKCRE 45 J0 A3 R 90T R RN ZH 43 AN RT3 IR 2 B, LS 3 5 Fh2i 4, 2 Fh 28 58
B(C1 AT C2) 1 2R MR (C3) L Je 2 Fh2EEE 11 (C4 F1 C5). C1 B 9L AL ¥ 2 350 nm/460 nm (Ex/
Em) | K 2 58 o/ i U5 6 T 5 B AT 43 5 R 5 G A AR 5 C2 i 5 C I £ 2 345 nm/420 nm
(Ex/Em) , 2] WG ST (C W) 5 C3 19 LIE AL & 290 nm/514 nm (Ex/Em) , K2 m] I IX 5 B
2 ; C4 IO LIEALE 2 230 nm/305 nm (Ex/Em) , 7 (550X) 8 212 ; CS M6 & 280 nm/
318 nm(Ex/Em) , N A R.
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Tab.2 Characteristics of the five different components in two rainstorms water

Eix Ex/Em/nm Yy 2 3Ok R/ nm
Cl 3507460 KU/ BERSISHIT (S FRK B6ME) 3707440157 350~ 4407430~ 51004
c2 345/420 A WG R (C ) 320~335/423 ~436!2
C3 290/415 Kl 2 m] 0L IX & R 305 ~325/410 ~ 4204546
c4 230/305 T (SRAMX) ek TR 215~225/295~31514541 230,300~3102!
cs5 280/318 KR 270 ~280/300~320147) 230(280) /3304

2.3 &M DOM 3¢St 5338 & 73 Fa $H4iE
2.3.1 A [5] F W 71 At T 7k DOM. oy 7 O 20 7 58 20 A7 A A A 373 % WS [) g 1 173 IRf DOML 5% 5162 7358 J32 1478
ETELLanIE 4 frzs. Hoh (a) ~ (d) FRE—G MG ; (o) ~ (f) FonsE "R MG L.
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Fig.2 Residual analysis and split half comparison analysis of EEM samples in rainstorms water

5 G a M A ALY (£ 0.45 wm JESTIE ) D05 SR — BT 1Y 539.28 AU #11037.67 A.U T3
SEUURTHEARY 413.44 A U F1 891.19 A.U; 4 T <50 kDa B4 ML 5 G008 S —mF 1Y 467.25 A.U Al
910.14 A.U T &4 PURT Y 345.03 A.U F1 772.69 A.U; 4 Fi<5 kDa (445 HLUI5% 600 BE A5 — i 3 11
699.49 A.U F1561.00 A.U A5 k.45 PURT 14 448.89 A.U F1710.17 A.U; 40 F it <1 kDa WA HLHIHE 8 B A
o5 — T HAY 805.10 AU F1855.28 A.U N 4245 PURT Y 493.83 AU H1787.41 A.U. 45 — 378 Wi rh & AN e i
T3 st TR KA o B 0 S B o 5 — L 2 T Y D R

B G R TIR P (£ 0.45 pm 5 U8 ) 4528641 43 BE 25 4T 7 R A 38 IS 77 2%
SOE— W P=0.3250.05; 45 358 W P=0.15>0.05) {H 24040225 5.2 ( P<0.01) ; 4+ F <50 kDa
B HLA 259 S 53 Bl [ R D B (R 3 AN A 22 5 (B — 322 W P=0.30>0.05; %5 3%/ P=0.16>
0.05) HJZ41 40122 57 3 (P<0.01) ;55— 2 W 43 1 H <5 kDa (4G WL 25 A9 G2 53 Bl A B 7R 7 B 1
A B3 2 5 (P<0.01) BB AEE B3 2 5 (P=0.08>0.05) , {H 2 W i7 2 /i %519 64 43 (]
25 03 (P<0.01) ;53 F it <1 kDa BJA HLY A DA 53 Bl e ra DB (3 I e i 22 5% (SE — W
P=0.002<0.01; %5 35 F P=0.009<0.01) , Jf A 414y 8] 22 5 3 (P<0.01) . B, X P72 1) DOM 7¢
AN TR R TR T B, B SR B 45 2 43 e S B 1 40 2 5 FH i
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Fig.4 The fluorescence intensity in different rainfall durations of two rainstorms in Zhoucun Reservoir
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2.3.2 R[4 FEW A DOM B 5% K420 58 & A AR PGB AR 43+ T 7K DOM 5520 4358 BE 1)
ARG ANTE 5 s, Horh(a) ~ (d) RRE—HRWTEN; (e) ~ () FREE 5w .

TP 470 22 T A ] — Pt SO AR ) 43 B ) 06 Yt i S5 0 HE A R B A (kB 3. 55 — 37 B W vh #E DOML (4 5 7%
SR B TR A IR, 5 R BTSSR PR KA HLUBRE ) = 40 GRS P8
VI FEEAEAE T HIR R (<1000 Da) (L5 8 —5 7ES—M DOM 95630 B I 539.28 AU (£ 0.45 pum fiE
B E) EFHE 805.10 A U(43F <1 kDa) ; 7E55 B I 559.94 A.U( £ 0.45 wm 3l 3E) b F-5) 584.90 A.U
(4>FHi<] kDa) ; 755 = HHU M 433.40 A.U( %% 0.45 wm BEEE) FFHE) 609.01 A.U(4rFHi<1 kDa) ;7656
DURT N 413.44 A U(% 0.45 um EHE) FFH3) 493.83 AU (43 FHE<1 kDa). 45 3% Bih7E DOM 14 24
TN B S F A R R RS, 7255 — BT 1037.67 AU( £ 0.45 pm fiE5d 98 ) TR F) 855.28
AU (J3TH<1 kDa) ;7655 I 876.03 A.U( £ 0.45 pum 3§ ) T &3] 678.58 AU (43 THE<1 kDa) ;
FEEE = HH M 1045.71 A.U( 28 0.45 pm fGd38) T 595.14 AU (4 FiE<] kDa) ; 7858 PURS I M 891.19
AU(%0.45 pm B3 ) FREF) 787.41 A.U(4rFHi<] kDa).

25 LN, JER K R I 2 W 25 I AR [ — BE RN DT B R, O [6] 4 F £ 19 DOM. S sl ol B i A 25 57 W 38,
FI W7 5T 09 DOM 4 5 LA KOk YR AE7E 2% 5.

ZVATIH TR S R4 T KRS T T C1 A RIS 5 7E 34.00% ~45.22% 2 ], Ho it
FTE R T ] WG HE T C2(1.07% ~12.04% ) 0] WG IR & B C3(13.39% ~29.89% ) I (4541 X)) 25K
R C4 (4.83% ~29.93% ) LA K 0541 C5(8.99% ~26.66% ) . Ut B P 47 2 TR v 8 78 W2 E 22 14y, IF FLB
25 BTN T B R 388 I BT o5 1) E A A8 AN . 3 e X TR 37 2 W A () 3 R 77 ) AN (] 43 i W ZKORE & i DOME 4%
L0 A TAR M AT, Nk 3 TR,

B2 IRAMH IS TS RIS AT (C1) 52 IE T (C2) R Y IX 6 HLRR (C3) &R (C4) L Ik
{05015 (C5) BHA B F A 6 HAH 6 25000 51 M 0.710( P<0.01) .0.908( P<0.01) .0.574( P<0.01) £110.434
(P<0.01);C2 5 C3 LI M C5 ¥WEA BEMAE M, HAHE R 5090 0.738(P<0.01) F11 0.608 ( P<0.01) ;C3
55 C4 D J C5 MR 506, HARC R B0l 0.357(P<0.05) Fil 0.395(P<0.05) (£ 3) . i /R 2 A e
ST SRR AR AR DG . TR & TE S 2 W K, 4143 C1 5 C2/C3/C4/C5 LU J C2 5 C3/C5 A EMIEM
H.

2.4 DOM HyZE H4FAES 5 1

N T S BT R AR T A K4 T4 DOM G HRAE , AR SCX DOM # 5¢ SE RR AR 2 4t 47 43 #r.
AW IRFE RS BIX YRR K N 310 nm B, & 5K AE 380 nm A1 430 nm 4b 53 Y AR (BIX =
Fuo/F o), EABE FHRAS TP U5 6 W 7K DOM AR 5 ik 2 48 FI* JE AT DOM A i 5 J5 K U
MFEEL, 22 SCHBOGIER A 370 nm B, 56 & BHERSE 470 nm 5 520 nm &b (438 % HAK (FI=F 00/ Fayy ) 3%
A AR R T 35 7 B R 5 AR 35 A W% DOM 5 58 B A AR X 5T k2%, DAL it m] AAE b 490 B 45K Vs A S DOM
WA S O /R HE b 5 JBE TR R F b HIX ) 98 ol 2 SR AE 254 nm OB KR 435~ 480 nm [1] 96 0 {8 5
300~ 345 m 15 SEBUIMEZ T (Faasaso wn” Faoo-sas ) - HIX TEH 5 ) DOM J5 (R e 5 37 B 17 45 4
(B:a) J& Ex=310 nm i}, Em 7£ 380 nm 4b7% Y68 F 5 Em 7 420~435 nm [X [8) 55 K2R BE 1) FUAE, BB
A= DOM 7E4£ & DOM HJiF (& U], 2 Al K PR A 9 76 P 1) 24K A0 Fn(280) J& Ex=280 nm [}, Em 7£ 340~
360 nm [i] i KIEEHR I ACFHE AW TSR IEKE . Fn(355) j& Ex=355 nm i}, Em 7 440~470 nm
] 5 KGR B, A2 I L0 TR A R X e P AP

Huguet 25 1 1 e BE 45 45 1t BIX 7 0.6~ 0.7 Z [, BAT R 1 244153 s BIX 18 0.7~ 0.8 Z [,
FA e BEIE A AR TR s BIX 7E 0.8~ 1.0 Z A A, AT R A H A2 EARE s KT 1.0 B, S A 3 8 7 .
ARSI — Y 2R T Y BIX 7F 0.85~1.15 Z [A] (& 6) , 3¥{E Jy 0.95, Ui WA — 7 # Wil DOM EAATRR M A
A UERFAE 3 55 3 55 BIX £ 0.68~1.05 Z[a] ([ 6) , ¥{E > 0.79, BEEASE — 35 B Wi i) DOM HA7 b i A
A AL
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