‘ A ’,3 W2 o2 i
ﬁ& ;%%H £s @t&J BRI e R

\GRO-ENVIRONMENT SCIENCE
PAik: http://www.aes.org.cn

W] 7K A AR AT LR SR e R AT

P 55, B, SRVHE, FE bk, AT, W 5RUR, B

FUHALC:

PR 55, TR, GRAE, AR Ak, BUAT, B SR, BB VLR R A MBSO IS RHIE AT (1], AL FREERF 2241,
2023, 42(12): 2711-2720.

TELR R BE View online: https:/doi.org/10.11654/jaes.2023-0404

FETT BRI HAB S

Articles you may be interested in

AW BTt S8 B T S b A B A SRR IE S e
XEZ, BEH b, XK, EHT
LMV IAEIRL 24 4]. 2017, 36(4): 718726  htps://doi.org/10.11654/jaes.2016-1538

PAL P 5 KRS i A MLTOGIE R AR fE
PEELE, BRATR, K, IRIRAE, 5K, BIRES, SHARE
el FREERLE224. 2018, 37(3): 505-514  https:/doi.org/10.11654/jaes.2017-1026

VR RAGER X 4 2 A8 AT WL AR TR ) R T
BAATIR, AR, ZRHA RS, RS, 22 N
N IR 2021, 40(1): 219-226  https://doi.org/10.11654/jaes.2020-0874

Iy AARCI IS E S =R A & =Ke 57 @ik 958 A1 P E

EFEA, WEE, 5T, B, 8K

FOFREE R4, 2021, 40(9): 2031-2038  https://doi.org/10.11654/jaes.2021-0248

TR A 85 QX SRR D I (AR 5 YA P 4 398 7 4 S s 0 o ) g PR 9

SN, A A, B, SRR, R, 2R, BAMSAS, T RARH, BAEDE, YR, ST, B, 7, Rtk
LV FREE B4R 2018, 37(7): 1386-1395  https://doi.org/10.11654/jaes.2018-0568

FAEMATANT , FRTLVR


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2023-0404
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016-1538
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1026
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0874
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0248
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0568

2023,42(12):2711-2720 R W ®E M FE F R 20234F 12 H

® Journal of Agro-Environment Science @&

Vo3, SREE, SRR, % I VLA AT BB DRI AE AT, A FREER =240, 2024, 42(12) : 2711-2720.
TAO Y, ZHANG J, ZHANG Y H, et al. Analysis of the fluorescence spectral characteristics of dissolved organic matter in the Linjiang
River watershed[J]. Journal of Agro—Environment Science, 2024, 42(12) : 2711-2720.

FEisRLE 0SID

& R 7K iR R IE B LB A SE TG IR A
BF 0, KA, KRR, AR AR, R4S, BRI 2, REAL

(LRSI SRR T AR 0% , LB TS et i) 5 K B IR T S0 %, BB 230601 5 2. H [ BRI R AT e BR 555
Kl 55256 .0, JE AT 1000855 3. Bl fi s S AR AR Ry, INSEdh B2 750300)

W E BRIV A A LT SRR SRR, A58 R ] = k0t 45 64T R 20 A 4 TR X Y
T KRV PR BT DGR RAE DG 43 K BTaRAR I B AT =Z M AHSEMEREA T 20 B o 45 AW« I VL] TSl AR bk LU XK A A
FESTUS TR HE A A B2 206 BRI €, R EELK AR A PR AR T A7 A BIUTR S JRF B 058 B 1 WIS R 1 0, R A X /K A A7 A ML TR IS 2 0
BFIT, AT R T4t thh 2 28 34902 43, 43 B W I B8 B0 64 43 C1 L C2, 3R WS 4 €3 BRI SR W, = 4B FIE
Z R0 7S H I T 7K A b A L5 32 80 P A S [RD S 0 , R DG 23 BT R B I VL K A e 9 4 43 B AR IE 5 AL B SEOC R 11
IR UIAOG

SRR VAR A LT ; P4 R 43 BT 5 DT ARRALE I T3] 37t 4k

FESHES X522  XEREG:A  XEHS:1672-2043(2023)12-2711-10  doi:10.11654/jaes.2023-0404

Analysis of the fluorescence spectral characteristics of dissolved organic matter in the Linjiang River

watershed

TAO Yong"?, ZHANG Jin', ZHANG Yahui*, DU Shilin’>, WU Hong’, CAO Jiale"?, LIANG Hongyi’

(1. Key Laboratory of Water Pollution Control and Wastewater Resource of Anhui Province, College of Environment and Energy
Engineering, Anhui Jianzhu University, Hefei 230601, China; 2. Environmental Analysis and Testing Laboratory, Chinese Research
Academy of Environmental Sciences, Beijing 100085, China; 3. Alxa Ecological Environment Bureau, Alxa League 750300, China)
Abstract: This study aimed to explore the fluorescence spectrum characteristics, composition, and source of dissolved organic matter
(DOM) in Linjiang River water. This study employed three—dimensional fluorescence spectroscopy combined with parallel factor analysis
to analyze the fluorescence spectral characteristics, fluorescence components, water quality indicators, and their correlations with DOM in
the Lijiang River. The results indicated that water in the forested mountainous area of the Linjiang River basin exhibited typical humic-like
peak A and fulvic-like peak C, while water in villages and farmland showed the presence of both a typical humic-like peak and protein—
like peak, and water in aquaculture areas exhibited typical protein—like peaks B and T. Parallel factor analysis revealed two categories of
three fluorescence components, namely humic—like fluorescence components C1 and C2, and protein-like fluorescence component C3.
This study demonstrated that the three—dimensional fluorescence characteristic parameters revealed the combined influence of both
internal and external sources on DOM in Linjiang River water. Correlation analysis indicated a strong relationship between fluorescence
components, characteristics, and the migration and transformation of elements such as nitrogen and phosphorus in Linjiang River water.
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Figure 1 Schematic diagram of the distribution of sampling points



2023 12 A

P B, 45 - I V) K AT S AT LT O 1 R g AT 2713

FE G5 0T 3R S ARIR V2 i |l S0 0 % o SR
0.45 pum (1435 55 £ 2 8 JEX /KRR UEA T 38, RV BR5E AR
ML RE
1.3 H@aWAE
1.3.1 KRB HR K EEMs (0

SR PR 485 =K 5 I A (HQ40d) B 47 5 7K ot
FARSH W pH A KR B SRS, REIL
IKFETF R P AR IR PR, B 7 S 56 25 0 %2 fk 27 45
b, A g S R R A SR RN S
HECH K PR o F A 1 ) (GB 3838—2002) .

EEMs & H H 57. F7000 % Y 43 606 B o F 247
FE L TC 1 em PUIE A 9 L, Bk OB TE S 150 W R
KT PR WA () A HE L 2 200~400 nm , A& 5K
(E,) 5 250~500 nm , # K [aIBE 4 1 nm, $938 5%
JE 24 12 000 nm - min™", 61 R AR H i1 1E
FHE K Milli-Q B4l /K 25 112 B hr & Ui
1.3.2 “PATHE T3 H B OoGik4s Bl

B0 AR L Y EEMs FNBR 25 (AR S OC IR 505
fii F§ MATLAB 2019b #X {4 # DOM Flour T. H #j X}
EEMs ¢ Y6 B IR ¥ 47 5 17 I F 49 #r (Parallel factor
analysis, PARAFAC) . EEMs-PARAFAC f] f] T %¢
B AR BT, AR LU PR (1) EEMs £
Sty 10 S 2 W VI bR 5 (2) AR b SR 208 (3) FE i
TR AT 2 PEA 5 (4) 50 B B R AR 5 (5) AU ia ok P 2 A
AR 22 50 UF K A% — SO I, 0 o A3 I 25054 (6)
iy R 45 TR BEDE G o345 A B LA R ) die KD s i
FHFZRAEAE i DOM 2 40 AE K HA X 5 . EEMs—
PARAFAC 53 #7 () S5 S R 3T 0L 225 SCHR[9,
16-17].

L UE DGR 8 AT AR — A AT R S K AR
H DOM R U5 75 YL R B2, Sl DOM 41 ol Fn V4 Jo 1
FE TR RGBSR — R = 45Ok Ha 5L
K ZRAE DOM AR T 58 AL B A S 11 A6 T8 %) AR X

Tk, X LR R B S R XK L,
1.3.3 Fflsab P 5531

K FI MATLAB 2019b # {4 # DOM Flour I H.48
X EEMs 2¢ Y £ 4 4747 B 7 43 1, >R I AreGIS
10.8 FRA L il 5 X RAE £33 & L 1 Origin 2017
2 SPSS 22.0 #E4 T EEMs 3 i) 22 il K Bt i A 5 1
3T .

2 HRESW

2.1 FARAER AR L it F) F BT 5% Sl S i 1E

AWFFERB KK DOM oSt RE S
T b M 3L o Bl A 2 R e DA e,
R VLT I K AR DOM K Y5 HRRAE | 5 X It 35k
JRL K AR A TR T 5 A1 78 2 1 SR 5 BE 5
DX 35 26 A4~ SR A AR TR 7 A 0 AN T A 5 k]
43R ARNETY DOKEE  An3R 2 R, 43 5 R AR bR XK
PR R PR A T XK PR LR il F7 5 X IR A
B 238 T 4B ML R SO ETE 1A, ol AR A
[FIZE ALK AR DOM ZEEEIEAFIEA ] .

AR X KR SRR 6 A T3 _E 307 32 313
il RN ER T Y & e O 0 ov S s S e
1R B RRAIE I, X 17 A% 58 14 58 S0 2K JB L ot A
W, A UEEALE SRR R iz A7 A, 2 BRI R Bk
FEor EERARE MY/ T EAA LY. I XK DOM
TP T AR R, 13 Y DOM 7 Fifi R 42
FR IR AE SR G TR, 200 T — K5I
AR AP LR AR BUR A0 A, 05 A i R AL
W BETCAA AR, e 28 A BN R E B/
Ir AU BOZ AR ] 1 B L 21 L2
T

FHEAA - 6 AN 28 1 803 4R XOKFE 1 EEMs
SEAEAE 3B AL ] B AR 0, 7301 2 2 SR L o A IR
C U Je 2R3 1 T W o I VI SR K AR b 2

R RARBRRBHEFTERSHEN
Table 1 Calculation method and parameter significance of fluorescence spectral index

3477 ¥ Calculation method

e ¥ W= .
YIS H Fluorescence parameter 24 Y Parameter meaning

wAAREL E.=370 nm I}, E,. 7F 470 nm Zb Fl FI<1.415, DOM DR WS A R 325 FI>1.9 B, DOM LA PS4 Ak 3208
(Fluorescence index, FI) 520 nm At AY 2R B AY A
AR R E.=310 nm i, E, /£ 380 nm 5 BIX<0.8 i}, DOM =22 L) il A R 3 5 BIX 7E 0.8~1.0 22 [ 2 /m B0 (198
(Biological index, BIX) 430 nm Ab SR B 1Y LA A A B BIX> 1A, 3R DOM 3258 LA 28 ml 41 1 458 11 A VA (P T A =)
AL FE R E.=254 nm i, B, 7F 435~480 nm Al HIX>3 F/R JE A AL A5 B 450 s HIXFE 1.5~3.0 22 ) 3/ 5555 1) 4 Jo
(Humification index, HIX) 300~345 nm [X [1] % S5 (E R AL 2 He FEAE s HIX<1.5 #om B2 L) [ A5 Ry 2
T R R E.=310 nm i, £, 7F 380 nm 5 420~ SWEHTE DOM FEHE (R DOM iy i ELP
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www.daes.org.an




m@g 2714

VRISt Y 4255128

R2 PARIAMRAE LB KK EMMs £ 14
Table 2 EEMs characteristic factors of different types of
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Figure 2 Three—dimensional fluorescence spectrum diagram of representative water samples
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Table 3 Characteristics of the three fluorescence components in water DOM

2H 4y ESii AHJFFE The research FAth 3Tk Other literature EZ 34
Component Type E/nm E./nm E/nm E,/nm Reference
Cl1 EHMKE HR 262 452 230~260 380~480 [37]
2 EHME R 242/308 400 230~260 380~480 [38]
AL LR 300~380 400~480
C3 LR AN 7ES 230/280 330 230~260 300~350 [9]
HEHR
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Figure 3 Three fluorescence components identified by the three—dimensional fluorescence—parallel factor analysis model
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Figure 4 Fluorescence parameter characteristics of DOM
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Table 4 Correlation analysis between different indicators

Cl1 c2 C3 FI BIX HIX pH DO TP TN FRL

C1 1

Cc2 0.995%* 1

C3 0.205 -0.082 1

FI 0.072 -0.032 0.391 1
BIX -0.579 -0.664 0.857%%* 0.137 1
HIX 0.728%** 0.846* -0.608 0.225 0.037 1

pH 0.671 —-0.534 0.204* 0.391 -0.175 0.364 1

DO -0.236 0.537 -0.367* 0.047 -0.063 0.052 0.628 1

TP 0.851%* -0.367 0.272 0.618 -0.125% 0.642 -0.247 0.437 1

TN 0.379 -0.021 0.792%* -0.467 0.007 -0.020 0.326 -0.052 0.631 1
FRL 0.471 0.634 0.462%* -0.162 0.859%#* 0.075 0.094 -0.721 -0.041 0.221 1

T #7E 0.05 2253 OBUR ) AR .25, 47 0.01 203 COUR) A S TE 25

Note: Significant at the 0.05 level (two—tailed ) , **significant at the 0.01 level (two—tailed ).

ECAb oy b Y DTS R Y - U =W N 1 D oe S OV [ O e w1 132 = W= 3 0 R Y 8 S
Hr=A: , EELIBREN 3, A GOk AT WBE R 428 BT & BUAS [RIZR RUK R 7 itk A L%
P2 B . A4 C1 5 88 (TP) 2 B A G C & (DOM) B 9 YEAFAE 22 57 B 2, Hoh Z 2| AT 8052
(P<0.05), 404> C3 5 M A (TN) & B EM K LR(P<  WAE/NYFRAR I XA H A7 7E SR 2R JE i A e 2
0.05) ., i 587 SFUOEXT 1 BE K R A BIFSE R 2 B, TN B LR C, 17 I 90T 300 38 ) 0 52 Al 1T RS Y i A
SR SRR B S SRR T DOM B4y B FE SRR AR B A K S IR A IX Sk AR P R A7 7
fIF B L A PRI R A R 22— o ¥ Al AR PR BRI FE ISR B T R BRI T,

K PEH AR & B, DOM 4140 5 TP TN R R 558 774k (2) % ] EMMs—PARAFAC X1l VT IA] 7K A4 i r H
IR . e n] W, KRR 3 e 4y AR IR S 228 3NS50 4y, 43 B N R i B9 e 4H 43 €1 . C2
RBFSEICR T BB YIMG . IRV kiR FIZRE A 2E414r €35 C1 5 C2 HoAg Rk, 4143 C2
B EME(DO) 5 CIU4r i B T R, B K PR MR G R AN BNEBEIRE , REAAD
2R AR RS2 BK R DO S BRI X T RE O3 A BN A o Ra 5, R A I Y T0T 37 o T 9
5 DO AL KR UE DTG A G AN HIX S TSP R B S5

KIGFEH 5y (C1,C2) ZIRIAF7E B3 IEAHSE K R, M (3) MR 488 SEARAE 2 B8 b5 20 AT L s VLT 3t 3
BIX 5 C3 Z [A] 2 IE A 5626 R (P<0.01) o X FHA /K XK 4 FHAEHE K AR DOM = Sk J5 TRl U A, T4
R fRE R ILY L5y M HOR IR Z [0 A —8ebE A X LA P9 AN [ d ARRAE , R 7E 7
FIASARASE R . A SR S ot G B b /N SR A E KR, DOM BT S s o A TR AR S A
FHWARI TRMMBIS, B BIX SEARYOCREE IS UIASE, IWIFRAHE S . DOM414r5 B4 L E
FEMIEMXEKR(P<0.01), M HIX S5REARAS R SRR Z AR E R, KR e
WM FAMIEKR(P<0.01), [FIFE R CEIEXT e RAFIE SR S0 R T B IME, 5
W TR I 3 DOM G2 B HOCHE B A B DORIFIES B 18] B A &k 2 B th 32 B T Sk
HIX 5858 F A A S K AMEEZ N RDOMZA S KRG 2 (B A7 7E—BE AL RHAE .

55 B A AR W1 UR (HIX R FRL) 15 (6 22 B2 4 )3 52 1E 4
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