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T A B ZE K AR T A HILBE ( DOM) & RN RS b, 45 S BH W 45000 Uit B 22 K 7 DOM . Ji& 5 fb i B2 R AH X 4
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Spectral Characteristics Change in Dlssolved Organic Matter 1n Urban River Un('ier the

Influences of Different Intensmes of Non- p01nt Source Pollutlon

CHENXu-dong, GAO leng min* f1f ' ) &
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Abstract; With the: method of ultraviolet-visible ahsorption speclroscop\ (UV VIS) and excitation-emission mdt]ﬁi spectroscopy dombmed with parallel factor‘analysis ( EEMs-
PARAFAC)', this $tudy analyzed the change in dissolved organic] matter (DOM) content and composition in spring and summer of two non-point source urban rivers which had
different inpitt Antensities. The results indicated that the level of humification and mlecular weight of DOM,in summer was significantly higher than that in spring in these two
rivers (P <0/01). The PARAFAG:model was used to analyze four| chemical Lomposmons including C1 (UVC fulvic-like) , C2 ( tryptophan-like), €3 (humic-like), and
C4 (LVA fulyie=like)'; furlhermore C1[(31+6)% | andC2[ (31 +4)%] 66 the main fluorescent contents of the water. The high non-point source input river had a
higher fluorescence intensity*of all four PARAFAC components in spring than in summer, contrary to the low non-point source input river. The random forest regression model
showed that (3% had the highest sensitivity to the changes in water parameters (R* =0.75, P <0.001) and could be an effective indicator. Additionally, the coverage level
of the water surface (Cover) had an essential effect on the prediction of C4% (P <0.001), and C4% was susceptible to photochemical oxidation. According to the principal
component analysis (PCA) and Adonis test, nitrogen and phosphorus were the essential impetuses for the biological process of the river; non-point source inputs and seasonal
changes had a significant impact on the urban river (R* =0.775, P <0.001). The contents and compositions of urban river DOM were affected by many essential factors.
Non-point source inputs improved the input level of terrestrial humus in the water and promoted the biological process at the same time, dynamically contributing to the changes
in the DOM of the water body.

Key words; non-point source pollution; dissolved organic matter(DOM) ; ultraviolet-visible spectrum ( UV-vis) ; excitation-emission matrix spectroscopy ( EEMs ) ; parallel

factor analysis( PARAFAC)
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Fig. 1 Distribution of study area and sampling sites

1.1.2  CREE S0 E SFE AR AE

WF5E X5 SR A S b R BN T 1 B, SRR A
S1 ~S6 (i T E I, ST ~S10 {37 T, HERKE
BFIE]oR 2021 4F3 H 5 H B ZREERTTE] ) 2021 477
H 1 H . AR S FH A DLBE B R K 3R 4E 3 ok
FEIR A5 AR GBS N 4°C BEGAAE, R
46 38 1 /KAE, 3 d PIE T A 6 b, SRAEERT B A
THAKAE A W) 1 7K T 7 55 2 ( Cover ) , B35 LU A 734K
(% )icsk.
1.2 FESIE S 08 ik
1.2.1 JKBESHE

HIE(T) . PR (EC) FUEE M PEF AR (TDS)
fiiFH EC300 fili #5 =X iy T 58 (YSI, B[ M 5 i
fif 48 (DO) fifi 1 ProODO Y 2% 1 fift S8 AL (YST, 3
) W 5E 5 b BE (TUR) {5 FH A58 485 =X 22 430 5
(HANNA, & KF) ; pH fii F PhSJ-4F pH 1 (5

B, 13 ) A2 . (TN SR FHACE 1o 7 18 440 71 At
LONPEIERE RN RE . BB (TP ) R FH ik B R 4 31
i SRR i 3 G R a2 5 2 A (NH, -N) SR 9
[ 3 G BE VA 5 5 Ak~ 55 4 & (COD) SR H
FARIRER LI E . 59 L 500 mL K FEMHH 0. 45 wm
L FS LT AE RN (D 3R p 400°C K KR 4 h) i B8 I E
EEMs, UV-vis Fl % fi# ¥ 4G #l % ( DOC) ( TOC-
VCPH, Shimadzu, HA%) , JE B2 3 - 20°C ) &
Fl-T A 32 45 S R A 06O BE I 4R K a
(Chla) &H"7.
1.2.2 JGiEair

ST 5 2k AR PR ARG, DN A A R
TR 2 = .

i i N5000PLUS %5 #h-FT UL 43 O o6 B it
(YOKE, [ ) 1 5 7K FE 200 ~ 800 nm % B AW 6
FEAF 1 em JCREA L AL, LB 2EKAE R a H
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ZH ARG 1 onm, IFH 680 ~ 800 nm ¢ Brifk
FPEIERE IE , UV-vis 5L SUVA,,, Al S, A3 T5 ¥
WLICHR[24].

JKFE EEMs B85 ffi FH F4600 2 %6 1% 43 BT X
(HITACHI, HA) 2. FeARZH Bl 150 W 6
FUERAOER ; JEH A B (PMT) 134 700 V;
WO MR S BREE SEE BEE N 5 nmy UK K
(E,) [ :200 ~500 nm, ZHPA (£, ) :200 ~
550 nm, 5 4 [6) B& 45 0 5 nm; 4594l 2 4 1200
nmemin '3 K 1 em YERE PUIE A L L@ LI 2 | [
B 5 B 4K EEMs #C4E. A R (4.0.5)
“staRdom” (1. 1. 21) Wi f74li K 25 AR IE , JEiEK
1E . WIERONRE | HURIBR | i frsiH—
b, PARAFAC SRSy | S W (E AR 5k 22 70 Hr
Pr2f K2 56 A Tucker’s congruence coefficient ( TCC) i
51320 B8 H (fluorescence index, FI) | J@%5i1kIR
44 (humification index , HIX) | 57 f¥f B 48 % ( freshness
index, B: ) Fl H A I $E%L ( biological index, BIX_) iX 4
TSRO AT SR 27 ~29]. i
1.3 $dRsiiik '

1 R(4. 045) BATHEH 2 AT P <0055

P <0.01, P <0_001 #2517 55 T 1
BEPESF R - agricolas” (1. 3- 57 (k47
L% 7 %5 B ANOVA) it LS/ 1 15 g6

“ﬂfa-cjﬂoextg-a” (1. 047) £ F1“ FactoMineR i ( 244 ) Al
ﬁ:fiﬂﬁ'}ﬁﬂ‘ﬁ,( PCA); randomForest:’ (4..64 14_)"74Fﬂ;_f-*"

“A3" €140, 0) fa 3 AT BAHLAR M1 45375 < végan”
(2.5-7) W4T Adonis £ T 77 2253 #1. KR H
“ggplot2” (3.3.3) £, Origin2021b(2:>J ) . Adobe
Hlustrator2021 Al ArcMap10. 2. 3C o £ 98 DL ¥ (F

(mean) = PRifEMZE(SD) FRR.
2 F#HREItE

2.1 EHUKIERIER

W 1 R 2 o, T3 i 3 AR L) 0 v
VR A\ SR B E P 2 KR EC, TDS, TUR,
TN, NH," -NFI TP %5 /K g brdd) i 2 = 61 )1 (P
<0.05). FZH, G NI ANETE COD, DOC il Chla
WEACEIF T B 2R (P >0.05). KIKEER
Z[(11.35£0.33)CI B EMTEZF[(29.2
0.33)C](P<0.001). EZFit, ffiE KT &
W) 1% Sh o AT R A 3%, T 74 p ( Chla)
[(213.96 £59.97 ) pg-L™' 1A p(COD) [ (63.07 +
19.05)mg- L' ¥ B E /T E)IA (P <0.05). M
ST p (NH,-N) il p (TN ) £ 52 3 40 2 1o B A1
HIERE H p(TP) 9% E S0 A %ﬁ‘ﬁﬁdﬂ&fg%ﬁ%
K22 | AT i T AR A K 85 T2 T L
HR EURTBAHE AR IR , (0 75 K K B
I BAHE N BEI), 48 T 4 350 3 10 TR At 7 48
iR WS A K 3 AR R e 5 TR BT
Rk 1925 Bl ARSI TROK (kP R R B e 12
fts 3 P 2 S FAAT p (DOC) 2 A
é%%ﬁ%@ﬁﬁ%@mm%m%Mﬁ%wﬁﬁ
FEEA HH DOC, i I 2RI T 522, WK 2 i gk 1k
A HUIR BE, 76 2 G035 sl 55 HLOIG TG B2
RTHEE. Lv %2 (BFFEM DOC B R
[, 2 R B R O B A, 7E 6 ~ 7 d
() DOC [ i 52 6 v ) & DOC A 458 25 0 49. 1% ~
66. 0%, i A= W EH L BR T & DOC #) 33.0% ~
47.3%, MR RBR T 9. 0% ~35.3%.

x1 ARKEKBLIERD

Table 1~ Physical and chemical indicators of two rivers

Z=4y bE EC/pS-cm ™! TDS/g-L~! TUR/NTU DO/mg-L"! pH Cover/%
EpLRG) 341. 02 £26. 02¢ 0.23 +0. 02¢ 9.21 +3.62¢ 7.25 +0.79a 7.83 +0.09a 20 +28ab
HNA) 530. 25 +45.99a 0.35 0. 03a 57.11 +18. 36a 6.23 +0.45a 7.64 +0. 10ab 6 +3b
ERLRG) 330. 98 £20. 71c 0.21 +0.0lc 7.55 +4. 88¢ 6.35+0.97a 7.16 +0. 14¢ 44 +35a
1l 7 491.98 £22.37b 0.32+0.02b  40.16 +14.35b  6.56 +2.26a 7.60 +0.35b 17 +8b
1) RIR/ING IR [R5 bRl 1] 22 57 W& PE (P <0. 05) 5 BE AV HMH (mean) = brifEf2E (SD)
F2 ARKBRIER"
Table 2 Water quality indicators of two rivers
Z=4y baNi TN NH, -N P COD DOC Chla
5= ERLEG 1.49 £0. 84c¢ 0.50 0. 17b 0.03 +0. 03¢ 19.58 £6. 42b 9.78 £3.23a 8.52 +11.79b
T V4] 9.63 £2.19a 5.06 +0.91a 0.34 +0. 13b 18.69 +6. 86b 8.51 +3. 40ab 17.74 8. 15b
e FERLG 0.53 +0. 19d 0.22 +0.05b 0.20 +0. 13b 26.81 £8.07h 4.27 +0.75¢ 19.53 +38.98b
1T V4] 6.64 £1.32b 4.44 +0.96a 0.60 +0.21a 63.07 £19.05a  6.86 0. 19b 213.96 £59.97a

1) RRVNG FREL R A — 8 bR ] 22 57 B F P (P < 0. 05) 5 BUEAF B (mean) = SRiffii2E (SD) 5 Chla BBALR pe-L =" HARA mg L~

2.2 DOM 24k-A] WIS G R AE
SUVA,, JH T FAE DOM J& 5l 4k 72 B | 5 /K 4k

DOM JE A /K58 25 IR AR S s 2 fis , &
ZBf, | NIl SUVA,, N (1.64 + 0.73)
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L+(mg-m) ", 574 (2.28 £0.67)L-(mg-m) "'
TREMZESR (P >0.05). (HE ZFH, A SUVA,,
H(5.19 +1.21) Lo (mg-m) =", B35 5 T 0@ I A9
(4.17 £1.33)L+(mg-m) ~' (P <0.05). B Z= ik
U8 DOM Hir A, KA i DOM AR %43 i it 75 7
P BRI GE A AR BE AR RGN, B 55T SUVA,,
PRI B 5 FHRENRHE. S, (55 DOM AHX} 43
TR B A FEEA W S, M 1.38 +
0.23, 5H I AY 1.40 £0.26 LR EHEF (P >
0.05) , {H ¥4 5 3 5 F B Z= 0 (74 (1. 06 +0.01) Al

=]

T e

- 5T )
HE 2

SUV A5y Lo(mg-m)™!
= [~
T T
@
e @
(<] e
@
2°%
<
D:l @
B
o @ B @m
(] =]
=] ]

o ENE i
~ VA | RN

237 vow i | V[ ) '

2.3 1 PARAFAC eSSy 4
5 3 PARAFAC W1 (R =0. 995 9)3%%1&5#{--4
MBS A2 S 4y, B T S 44 R A 10
(TCC >0.996 2) Figk 2253 B 452 T 5853 S0 ik #5240
Boia A% 2 OpenFluor (https ://openfluor. lablicate.
com ) B3 b BEATILHEL (TCC > 0.95) LAFR S A1 B
a5 8 E 3 Fiss, Cl 78 E/E, =255/
390 nm Ab A5 B — R R G10%; C2 fE E/E, =
275/340 nm &b B — UK AU ST IE; C3 T8 E/E,
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