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Fig. 1 The location and design of mesocosms in the natural pond
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VAR KR, FEREINARTLAVERT T ol B8 S K B K R shS o AFGE T BEAY KSR KB T D KRR K
TRBIEILR S (K1) BFhE,

2022 ARSI R, oK 600 m®, “FXKER 2 m, FAUKIR 2.5 m, KR E SHKERR
gr, HOKSGEIFRAUZ B BEMAR TR, 22 K2 L i Sl i B R K (AR ST, KR S A3
(1.58+0.21) mg-L™", MBEETIIME (0.19+0.03) mg- L', ABEHLTE 6.30~13.14, KIKMELE 9<15 NTU, i
WIREARSPHAMEA (46.5+5.6) cm, PHERER a WRBEAE 20~40 ug L™ AKIRZEEFIMN VIOK, AR TEEFRL
RE, FBREW, AHEMSEELEL, AYEIEN 24.63 mg L™, TE g, HrhiEsliora
WENT, FRELESIEEE T,

1.2 SWRESH®

JRAV S B B AR IS 2 m AU X, SCe EAARE S A sl | iz R R 8 ity IR
RIS, IR EAE R 0.5 m, W 1.5 m, FIFRTGE. AT mEaR 0225 m BTk [ e 2
. BRI EIRRINIA,, IR EIREAEK TR B, 7ERIRREARET TleE, [FAh TR
IRRE UL, BeE Py HEE SR T8, PRE R IR 0 e KT 2030 cm. FEIRRATEER A PE iE
BEHAGRIKEE, BABEIEL . TS, SR,

S R AT S IR A AN R K AR OR AR BE RS, e A DU K Al B RSO Ak, DGR g
br. DOM M EESREELEAR L, IR R G At BRZL A 3 AN BZE], Horp IR TR SN 11.5 NTU, 4b
PREA VLT BEREEE S 25, 50 1 75 NTU, X AASOR A BE 7351 f 44,1, 128.37 Fil 212.64 mg-L™', H4d
B 1 AFAT. ARG PRI R R i — A RE R (ZE>99.5%), AHLAiH OM=0, Hh & bnk
R 2.0~2.3 grem®, HOBIEEIM Dy YI7E 1.0 pm A e SEd A R RA FBI R P AR X RS G A/ AR B A
HKENAS, FRAUKESE 24 h 5, TR . SOy SR A ERRIREn, TR IIA
1.3 HERESNE

SRR, A VIBERR A RAEBIRRIZKEE (KT 0.5m) 2.5 L, FARIMRFEHE IR
TE 4 °C vKFH, 24 h WEEFTI0E . B 100 mL /KAESE)E 1 0045 pum AT 0.22 pm B, 435 F DOC il
H1 CDOM WO 5 = 40O i, B LaKEETRE T, A 5% & RRIRFI P TEE, Vi
72 h JEHRAEE S0 mL IERELAE, HTEREE SR, ks % (PEIRKER—RS . hRIES) .
M4¢% a (Chl-a) RAFACEEENE, BIFRHRIE (SPM ) FURLEE /3 IR FH I SRARE v Aok
JEAY (Mastersizer 3000 32[H ) g, BA (TN) FEMEEER (TDN) RS HRREN LMt
FEEE, S (TP ) MRS (TDP ) SRASHRRE /S OERERNE . B HEHS R SHOK i
{8 ('YSI Professional Plus ZE[E) ME/KiE (WT) | pH. #fEE (DO ) | MW (NTU ) FHHUKRSEL
1.4 BRI

FRE S AT ArcGIS 10.2 241, 321 Matlab R2022a #-1%) DOMFluor T HAfAMH DOM =4k
PONTERIEH AT AT T 2087, Origin2022 TG T2 &, 1BM SPSS Statistics 27 F TR 15
Her, S e UK (Mann-Whitney U test ) #6368 [ 2H I 25000 25 5 BV A EMER ]
Pearson J7iE#AT00T, P<0.05 FRiEEKE,

2 RS

2.1  FRAIEINST DOM iR K LA AR

SEaS AR IR . SRRSO s, SiFERR A PE &I @B KRR, IR TR, i
IR . SRR BRI KR . SERE . KU AES:, AT LACRBEAIF S SR 32 BIH ISR i s
WAL, TR T R AR A2 M TR, R —, BORRRBEREAR T ANEA DT, N [R5
Kk BERREE IR N DOM (L4 DOC i) 5 CDOM (LA ays 1) ZEfRAFAE, 40l 2 Fis. FomBkide,
AEFRZE 5% HRZ IR N DOM BB R Ak, AbBRA FREIR I B8 TR (P<0.05) , #ukAreHEn
J& 300 h, AbFEZH (25, 50, 75 NTU) FIFE AN DOM 23 5 FFE T (2.82+0.14). (2.224+0.19) 1 (2.16+
0.18) mg-L™'c fE 2 aJ UL, 4bFELHH DOM BY RRERT LI 3 AN, Bl 0~50, 50~150 1 150 h DUA. 5E
UOHT S0 h N, SXTRRZEXT LA, FEACFRAE 3 Uk R FEIFE o DOM B Pk I [ HLIcAT RN 2 2



5512 4 HRAESE . FI TR ORI R R K A AT AL BURRAE S HEER S0 3457

75¢ 0~
—%} I —e—25 NTU —a— 50 NTU —v—75 NTU 50

6.5+ 45

DOC/(mg - L)
W
(=)

45} 354

—=— XF IR —e—25NTU
——50NTU . —y— 75 NTU

1 1 1 1 1 1 1 1 1
=50 0 50 100 150 200 250 300 330 -50 0 50 100 150, 200 250 300 35
i) /h IR ]/h
(a) DOC (b) ay,,

0.018
—m— Xf i —e—25NTU —4— 50 NTU—w— 75 NTU —m— X —e—25NTU —a— 50 NTU—w— 75 NTU

0.017 |

0.016 -

0.015F

-1
SZ754295 /nm

0.014 F

SUVA /(L - (mg - m)™)
(98]
[=)}

0.013

0.012.F

=50 0 50 100 150 200 250 300 350 =50 0 50 100 150 200 250 300 350
R[] /h i TE)/h
(c) SUVA,,, (d)s

275-295

2 &ERA DOC, CDOM. SUVA254 F0 S, ,,; FERTIEZE(L
Fig. 2 Changes in DOC, CDOM, SUVA,;, and S, ,,; over time within each enclosure

5o 50~150 h L —NEIERFRAITEEL, Z e SUHEUuE P, HAE A DOM By R Rl S ok 45 it
EIGFAHSCRESE DLEZERR, SCI0RT S0 h, FURA B fE K Hh R S K AR S A L
KA, s R A2, R AR R R T SR T R A US4 A s, A
AR DOM HFE . I HAWFIT PS5 150 h 5, DOM FRIEE SHEOEE MM (P<0.05) 5%, #*
S e IRt B ARG RER AR s A U, RIS e S Sk AR i A7 B R S A LA
L BIEBX AR S DOM L5 sEMRCR v] REAFAE e RN, RIK sp ok & s s e A
MU IRAT ShAS R OV X ] . eAh, SEErRH] 50~150 h FREHREE, IHZSIRHT 50 h AYPLEZR
BETTAA SRR DOM R, (52T BEWORIAY) 5 2SRl A L BESCRIEAR, FEM%T DOM AL 5E K
W BMASCRIRAR, RIS A AT REAAAE P A i A HUSURER S R T 0k %T DOM 2R EEM BHAEFH
Syt AR R SR B P ) DOM UL ARk, %F CDOM A& EARLIEAT T700T. 450, B
CDOM 5 DOM 7E 0~50 h WA b#ass—2, (HRFEE LI T, JoiexT IRt 24T CDOM MRy
FHFtEka, JEHIE 50~150 h H4ARZRH CDOM B R K (& 2) . CDOM RigfittabLUE - EAA %
AR 2 5y, HFEETOE HEENE, TERZEWH—MeRH 254, 350, 355, 375 Fl 440 nm ALK
WERBORFAEHE > 5HAbE KA CDOM IR EAALL, TADRP R, a;5 MUSIEIEFT
MBEE A RIS IR R, WA a,5; 57KR Chl-a A ZEERAN SC 3¢ R0k, & H T HEWT
CDOM IR, I, ASCRH a,5 FAE CDOM AN ERE, SAWFSEE ) %8, CDOM T4 /N
KEHFRYR SZIEREYR, I RERIR T rAlasa 2 E Ui SR R R B, H CDOM Hiy2aR
F ) o 5 28 e i i B R A 2 RE I B R 25K, 2 SRR a5 A1, #E 50~150 h (N, 4b3g
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3 AEIRRN aye RESHIREE 30 (1940.15), (1.45+0.12) A1 (1.55+0.18) m™", 35 T-xF BRLH (K
e, FRIHEMBRYI AL BRI AE KA CDOM WREETHR, HS5PREINEIEFSE (P<0.05) , Xl
5 DOM F#IE SR A (P<0.05) AT,

FEMI 25T (SUVA,g, ) 1R 254 nm AL 55N 2 505 DOM BTk BERY UAE, 5 FERFs s i A
BHURRTAE, HS DOM M5 FPERUE L, BUEMAGRIRA T &R ML Gt , BHURIETEIL
AR, I 2 AL, AESCESHAMR], A FEIREKIR SUVA,, SIS, I BRIk
LEFEZH SUVA,,, WA TRHRAH, KK AFREK TS CDOM FFEtEL ST miad, (HABRE B At n
T ATIRLH . MRS YIPE TR 251 i DOM S5 R AR EE A . SRR R, s i
TR AT R R (2 E DOM S EW b H TR S DOM JEFH AR TR BT R o S, ys 005 B
FHTZEAE CDOM BIAHXT A F RN, Syrs00s TE—EFEE 5 CDOM FXIHHRT /3T R/ NE GRS 7
SRHEITR S0 h I, ARG Sys a5 BIERBHE A FREESR, R BT CDOM XA 435
iﬁﬁﬁﬂ%’ Hﬂ?ﬁ%ﬁirgﬂm’? Eﬂ: Sz75-295(X¢ﬁ€)<S275»295(NTUZS) <S275-295(NTU50) <S275-295(NTU75)» ﬂ%ﬂfﬁ]ﬂ
TR e AEHE T 7K CDOM ~F-3IAHX 40+ i 1 a3, oRr i S A s i il i 2 A ek i e i o
TEAHUTAREL, WSR3 CDOM ~EHAN Tl B, I H S PR inE 21
S BRI, AFEDEIEHEE e s R R ABOmER 5, 2 FEAb PR IR PN /K& CDOM Hh R4y
TR, S AU & TR, B A R B S IR DGR U A SR U A 45 ik
WK H DOM, TFEfad B rsinas, LISASIIK - DOM Al A E P1IE DOM B
2.2 FREHE NN DOM Bt K 2R 5 S

it e AR R G DOM IRAERHEAE L, SRH PARAFAC X4 FEIE N BT DOM = 4k5
FEETERS ) I 40 MREAREDE, I, N 3 o, ALFRZL ST R FIRE KRR 4 OBy,
Cl1 Y B s (SARR . X IR ) 5 C2 A R (IR ) 5 C3 41 MIUEsal (5515
EHER) ; C4 414 AZEE IR (SEER ) o C1 R 2 MG EZXF 26 F g SSIETERR AR
Ex/Em=270 nm/465 nm) A5G C (A] W2 s iR, Ex/Em =370 nm/465 nm ) , =R A K20
R A s PR A P 2R B I P 450 €2 (Ex/Em =225 nm /310 nm, 275 nm /310 nm ) FI T2 8RR 98G5
B, C4 (Ex/Em =230 nm /350 nm, 290 nm/350 nm ) Pl EZX 2O T (BEER ) , & FERET
A . PRI R R A A A TR S AR AT R, R T IESE DOM™, C3 ( ExXEm=240 nm /430 nm,
335 nm/430 nm ) P FEEXTN GG A (RANEE BR ) Aokl C (RIS E HRR ) , Skt
DOM s R H A BRI =4 )

Wil 4(b) Uiz, 25, 50, 75 NTU ZbHZ 555 R IR N TERTUG I B, SREEFIR C2 5 C4 45 LE
AR 56% . 56% . 54% . 55%, YUEHN 55.25%, ZEEE A FEREN/KIEDEE DOM /Y 50% LI L, 2K
1556 DOM B ARGy, R FEREM KA DOM FESRET A 954, WA 4(a) Frs, X4 5
25, 50, 75 NTU 4 HiZH FIBRAERT 50 h N, EEHRE (C1+C2+C3+C4) YR IA R T, 43500
100 460, 127066 . 162 597 Fl 164 093, JLHIZIE L/ (C2+C4) ZHEomE FREE 2, 510
83 159, 101292, 145273 f1 122 857, HAMHRLAH N2, RIABIR Pt it T &2 i
F R, TCHREISERTRA D (C2 5 C4), CAMIE™ ZIE BRI KRS E A i fE 24 h WA
I E R REEIIEACR . FEANITE T 0~50 h(BURAY) P 2R EETTRE D), ORI f 2R EE R i i AT LI
THIEREATRY, ESEUKEH DOC TR EZEK (E 4(a)) - 50 h 5, XTHRZALS5A0ERA IR 8¢
FesREE (C1+C2+C3+C4 ) YR RIREE FTF, HAMA LR TXBA, HEHPREARHAS (25
C4) Do EEHNEA—, X R AR vk B (25 NTU ) FIRPA T FRE, HE Rk (50
NTU. 75 NTU) HFENEEH—E FFF, FTHREE 209 098 F1 47 247, FBAHEINER A REMSILIEFE RGP K
PR EER AR 0=, T RES Ok ) SR BT S s eI e S BORE R TR, (R IR A ML R
XK, X FUR Y BN AT A5 SR BRI B> 2 RIRRAIK T YIRS B A S IR sk 1 S50
KGR RS e — ARt T KR R A AR, HEnT RB S /KRR 288 1 T oy
ffie A G, 7E MURPHY 46 (AT i A R Y B iR A e AR B B 4 o 3 N, Sk e 2 3



3459

HORA A R TEOR AR SR A AR A HLBURRAE SR R0,

5512 4

S

FOIRIE

550

0.10
0.09
0.08
0.07

550

500

500

450

450

=3 =3

=} %)

<t o
SR,
© v
S o <
S oS o

0.03
0.02
0.01

0

250

350 400

300

WP /m

(B C29H

250

200

400

=3 =3
(=3 )
< N

S

300

250

350

300

W P /nm

(a) ClESWLRE

250

200

TG

FOIRIE

0.10
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

H

)

(=3 (=3 (=3 (=3
(=3 el (=3 vy
< on o o™

oy S 2

550
500
450

S

300 350 400
WP /m

250

200

350

300

W P /nm
(¢) C33 Lk

250

200

it
|=|
| =PJENY

i

(d) C4%

RIEY 4 DNESLRS R A SHABAKS

=

&

3 PARAFAC L& ER

Fig. 3 The internal four fluorescent components and emission-excitation wavelength information of each enclosure

based on the PARAFAC method
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WHRERFREAIITE T C1 ARSI fE I o L s AR 45

J T TR R T DOM BT BEARIE, WFRIAXTDOEHeE (F1) | AW AARFEE (BIX) AL
B0 (HIX) #4778, Z5FRaE 5 poR. 9O6HE (F1) #HRIE/R DOM HEsE i (& HiR) Mk
P59, Y4 FI<1.4 if DOM F22k AR 4, 4 FI>1.9 B DOM DINIE A AR FE4, Gk 5a) B
7N, KRR ZH I BR FIE 7E 2.32~2.52 (¥~ 2.39) , 25, 50, 75 NTU kb B 20 I B 9 FLAE S 50 4
2.31~2.42. 2.30~2.47 1 2.29~2.39, ¥ESHIN 2.36. 2.37 F12.35, UL &5 R0 T2 5 %t FEZH FRIRE Y

DOM HEFR TS 3= EAE T N IR A A,

1.95 115 I 367
1.10 } 34t
1.90 aal
" 1.05 ol
_t i Z 100} L w 281 ﬁ ﬁ
: T 26F '
AR IS - =
= . — N 2 T
1.75 0.90 - 2ol
0.85 a'll
170 — : : ' : : - ; 1.8 b— : : :
25 50 75 X 25 50 75 % 25 50 75 M
1EE/NTU 1 EE/NTU 1 EE/NTU
(a) FI (b) BIX (¢) HIX
5 BERARIEERAELZE

Fig. 5 Box plot of fluorescence spectral indices within each enclosure

BIX SLMUKAR [ A RERAE, SO T 37 R A AUR AR 2R DOM W T ARG ERB], A AR IR TR ok
B, FRUENE E AR B T 24 BIX 7E.0.8<1.0 B EA R0 [ A FEHME, KT 1.0 Bf R 0E
YIEshy= A0 Ab e 5% BRZH IR KA BIX 85U 0.85~1.15, FIIAHIRA NI IAL TR 3 A4
TRARTE, UHUEXHRAL, ¥EKRT 1.0, FOIXTHELH FRG Py B T REERARAEDINGE 3. HIX H RSk
DOM JEFEILAREE, HIX<4 IF, DOM LA T2, HISFHALFEREREE, AbHZE S5 iR ZH FEIRR Py HIX (5
16 1.9~3.5, FHA k32 [l FR 5 0 B 20 Bl DOM LA E 2B 5 R 5, I BRI B BE 855 . LA b 45 SR A
DOM HSRIEFAE R s EE R — 2k, AbERZ S % L FIRR A DOM 4 FEER AT IR [ 4, FEsi s
JERE, HE— AR T &R R T DOM WAAAFERORIEZ PRI s A e gt B £ 5, msomEkiye, 1
Bl R R RA A  E RAA T s pd, TRIEAS T K R YBIAAE, B0 T s 2m An ik M R i i
PEE T BESAR N TR BRI MU R B, SEMR A s i ML R T . 5 &/ ISa LR
A7 HEEET, X ATRESE DOM Ak, 1l CDOM HM3 Frmi E25A
2.3 BRI NSk BRASIEAYSINE

AR, A TRIZS YT SR AR v %) 00k ik B Y i 22 S AR K, R e B Pl AMUJL mg L' B40H
mg- L' AREEY [ IR P S AR R T ACK AR R S il R R, AT A X P
v SEai B (4 AR AT S0 KA BE FFHE 150 NTU P EB . ABFE s AR 5 i T AR ik
Y B SEUKEER AR RE 5 RIRIFEMARTUE AR R EIURIEA L, ASAIFZE B FEOR 5 I A
b, HARS AP RGE, B A—, — 5T ] DUSARANEA HL . B IR Rl SR iR A
fIfsE MR T HALE SR A H AR AR BURT R AW R B Satas R rham et vk
Bk e FEOK A BT, SRR RS IMIT BBAUK ARV, ol B RN AR I AR
KA AR AR, H KRR S BN A K AR S RS G E . A T R R ki)
B MK A DOM FHIFEAY F= ZLL ARSI, F5T Tt SEssd R rh AR 2R rp oK B AR R e sl it
3700 BRI A RS, 4L FEIRR KA BIF IR (SPM ) ZR(BINIE 6(a) FirR. AHXT X
FRLH A TROE DRI IR, ALERZE DR v B S P8 BT %, HL 3 ANIR] SPM BREERYFEIRG T, SPM 7R
et —3. MK 6(a) ATAL, BOMERI)E 150 h PJEFEIFEA SPM ARfLEPuEAR(LIX ], 150 h LU, 45F
BaPY SPM ARfUiaT 128, TRk BERE AR E .



5512 4 HRAESE . FI TR ORI R R K A AT AL BURRAE S HEER S0 3461

150 - 16
140 @ 25NTU o 50NTU A 75NTU v XJHR
130 [ 14 + —8—25NTU —e—50NTU
120 [ A
75NTU  —w— XJH&
110 F 12k E )
~ 100 | =
O 90 = 10 b
= SO o
£ ot s 8
S 60 =
5 sob O 6
40 F 4+
30F
20 - 2L
10F
O 1 O 1 " 1 " 1 " 1 1 1 " 1 " 1 n ]
0 50 100 150 200 250 300 350 0 50 100 150 200. 250 300 350
B i) /h i IE]/h
(a) SPM (b) Chl-a
2.0 - 0.06 -
1sL —=—25NTU —e— 50 NTU —8—25NTU —— 50 NTU
el —A—75NTU —w— X} 18 0.05 |- —A— 75 NTU. —w— X}
~ 14+ =
— = 0.04 |
12T .
I &
z = 003k
= 08} \
0.6 |- 002k
0.4+
02 1 1 1 1 1 L 1L 1 001 1 n 1 n 1 n 1 n 1 n 1 n 1 n ]
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
[ [a]/h [ [a]/h
(¢) TDN (d) TDP

6 REFRAFHAT. Chl-a, TDN. TDP BHEZEL
Fig. 6 The variation of particulate matter, Chl-a, TDN, and TDP over time within each enclosure

SEIRLAFENNRIA IS RIS e L. BEEA—E s (K 6) , i TDP Sl H5XT0E
FHZE5, T 50 h /& TDP TRER M DCH], REIERR NS A 5 25 S BRI BOnE e 2B RE
FREARAKAR TDP ¥ ) W AR Eh4E12> 42 1l TDN 78 Bk 3N i Ab BE2H 2% T X IR, M 75
NTU<50 NTU<25 NTU, 25 NTU 4b¥E 4]+ TDN ¥ fE & 0.87~1.88 mg-L™", 50 NTU &b # 4 2 0.66~
1.01 mg-L™", 75 NTU Ab#2H4°0.51~1.16 mg-L™' . ixZ5 R IBNBR YA L EEDIFE TDP 5 TDN,
JFH SPM Y, TDN WeREAHRTRAR, WIRESBIMMPBRY 5K PR, WErm . 2 mE Lt
SRBEIIREA O

A PREH SHF R IR 2R R a WREE AR A B R I B A 22 . WAl 6(b), FERURIAH N 50 h
W, AbFRZE A B2 2 AV BB I A 22 5, 50 h S AR FRAL IR N a3 a MR PGE TR, JRTE
50~150 h N, AbFHZAMZRER a WREE W BN TRIAAZE, SRS AT A SRS A, 2R,
WYIBINE T RE S i A A A SRBERNTTREAEIT, 3E nOseAE W B 7T, Chl-a BOBRIAEN] 5 RUR: vk BE PRt 1
FEAEM BAE S (50~150 h) WREMEAIX —HEiR . XIZSEps RIS T T, RO iy
AN, JF FZLFEHE H ) SR e A=k 50 Xt —P kW], 7€ 50~150 h A
T2 AE K AZ BRI B, SECEEMEA PSRBT e /2 it B DOM T 222 Hl CODM 1
Iy EE R

S TR B BRI SO GVET . SR RIIIG 7SE, SEMIIn s s TR R, (HRE
(RGN, A ORI ek, JF HACS 150 h 5 b 3HUA [ B o OR v B2 L K AR B 2520 s TR

(18l 6(a)) , Chl-a VB S5XIRLAICA W22 5, VLW FRIRE N BB WO K B2k, AR ik



3462 ok L B ¥ W 18 %

52 (B 7(a)) o BRI TR B A A 7728k, ARBIET . SN E I T B A e 4 2k T Rk,

I HACFRE 5% BRZH rh ) B S A T R AR (181 7)) , iR NG XK AL, EFRERIK TG
MRS AU BTN TR R E I ARIFRAE R TR, ORI S TR RS K BA RIS
JCHBARPFHR ™ A EERON , T AT RSB BRI A A AR o
0h, 50~150 h | 150~300 h 50~150 h 150~300 h TOP1S: &
20 2 7 3 s
N\EZZ 9
NN\ 30
N s BB [ s
- - Y s sim
%0 o B I
H H P2 e
1 B 77 N = B L
= ] q b e
3 ki ~ e R X BB ST
5 Y e ﬁﬁﬁé&
“““““ \ & >\ 7 ki
0 o B mr",v;;;:;;z 2 77z (110 E‘,ﬁﬁ L
XHHE 25 50 75 ‘Xﬁ,ﬁ{ﬁ 2550 75 Xfi@ %ﬁ%}%
HBE/NTU
(a) BN DRI (b) Km0 A
7 TEIFAAIEE EfRARERDE AN
Fig. 7 Changes in algal community structure in enclosures with different turbidity gradients
A X0 5% FL el K RS SR AR SR 00T (] 8), e BN HRZH S5 5c g A BRA IR A SPML 45 NTU
TDN. Chl-a ¥JHATRZEMIKIKCR (P<0.05) , RIS IOR YR E5200 4 K BURFAE . Xf HRZH FEIRR N

DOC 5HAhAZHUR TR EM KR (P>0.05) ALEHIPR A R4 FERFEA DOC 5 SPM 23 i %
FAEER (P<0.05) , HAMFRAFIRGRN SPM 5 BIX, DOC 5 BIX MR #MAHE (P<0.05) , [EW}
SPM 5 SUV,.,. S,qn0s IR EMIIER (P<0.05) , FKIFRPIFEINXT RGN KA DOM P FifE
TEEFN, AWFFTHEANERY 5 5K IR DOM M2 T8 5 BRI A THIEE R, B8 T
IR, R BRI Jy 2Xn] DL S5 K R DOM YR S IAF PR S RFE, T2 7K B A
MRS, X—45 R A ST R IRIR AR K B BE s TRl F3Em

LTPSES
DOC [pec -0.80 - -0.60 -0.70 DOC 080 -10 080 050 -0.60 -0.90 -0.90-0.90 0.90 080 1.0 0.90 1.0
a,; a3s5 -0.90 -1.0 70 0.60 -0560 5 a355‘“355 0 08
SUV,,, SUV,,, ©
32;5-295 Sz;s-zos - 0.6
a.la a. Ja 0.90 -0.90 -0.60 -0.90
250 7365 250 C3615 . 04
€2 02
C3
C4 0
FI
BIX IX 080 -10 -1.0 -0.90-0.60 -1.0 -0.2
HIX HIX -0.80 -0.80 -0.90 -0.60)
-0.4
SPM
NTU -0.6
TDN
TDP 08
Chl-a g —~ |,
U 92 8 2= Aen — < Z. -
S8 80000 ~ 050 a =
8“%{5\2 mm%;al—ﬁ
7] e
(a) X I (b) AbBHEH

7k: *P<0.05.
E 8 XfERASAIELEERRA DOM HR R LA BIBRIMEX M

Fig. 8 Correlation analysis between DOM composition and structural parameters for the blank group and the treatment group
within the enclosure



5512 4 HRAESE . FI TR ORI R R K A AT AL BURRAE S HEER S0 3463

2.4 BRI R R R R AR

IKIACESRER . KRR RO A LR BTSSR AT A PRI SR Sh A5 r= AR i 7o | AR th 2 30,
ORI INRTG , ACHLE 5% HR2H IR N i AR S A (L I 22 57 (K 7) o SRR AR
LRI 7 1], 24 )&, 34 Fh, dEmEREEEERESERN, AYrEa AR 12.77 mg L' F1 746 mg L™, BAW
AR 20.52 mg- L', FEESLIRIPEITH] 50~150 h, 4ZbHHZ (25, 50, 75 NTU ) RGN EEYME0 5
WbE 27, 20, 22 Fh, EERAYIE S SCETTAR L BIREC 13,72, 15.70 A1 13.00 mg- L™, H A DI SE A4
Y PR, SR NIRRT A —rie 2RI R (K 7) o RSk E a & f—
., ULRBRIIEEING 50~150 h J& /K B ML RETA e R 14 fe FEARONE DX R] - FE e ph Rk 2R e il A fef
PR TR MK IR 2B . 2R A (ORIt & 0 0 Y Rkt i) s ELAT R 1 BB TR PR AL
s AR AR RS BHII T T R P R T o, KRB Ok et 5 i A S SRR USRI
Ah, TR SRR K IR e N 255, W EaE B CIREREE A 3 300~3 400 lux, [MEEEEAEE
SEAST 2 000 lux [AREIE R A KO, AR R ORI E R BT, AR YGRESRERRAL, AR F iRt
WK, SRR A —rkie . PMEA S RIS Fa e T EIREE, FREIEEIS AR,
TE 7~9 d NI ARk . 254 50~150 h K P AEMEEE FIZSAHLTAL i E TR i g R, SRWTBRAY)

AAT R K, A SO IR 10 Sy T

—

HIB T RE L B CDOM . [T Hi 8 5 A,

Bl SCI TR 150 h LU, ki fe
RTRE, AR TIREE, I Egilng
DK, EYIEIHRIRE , (B555ITR
AIALL, BRESSHE S RER (K 7)), £
A3 o K AR FIUR P 4, AN 35 s T kR
DOM FHEFUK T SA:, RN elAs T dae- i
HEVE S5 . XTSI 75 B fE s 45 i A T T
RDA 7#7, Z55H4niE 9 FroR. 25 1 5. 552 fiks
HEAE 43 50 A 0.857 0 A1 0.048 3. £ T POkLY)

Axis 2.(4:83%)

(SMP) 5 NTU., TDP. TDN, DOC #HA&IE s A'l¥ — J
M, 5 CDOM BEA MAH K ; B, SPM N xis (::.7 0)
S PR | BRI E R R R 9 RBEREAMSINEET RDA S

Fig. 9 RDA analysis of algal community structure and

FASME . LoRgh B RATEIRERE T, 75 By
TR BRFAE RIS, 0 28 U K AR R 25 S
HERE, H5EKESHE B,
3 %ig

1) AKARBREIAE K BRI . SRBEITRGERE, ] B FA/KAR DOM WIS, F13liE DOM A7 R
P BRIEONE 50~150 h S27K BT RIEERET S R A e FERUN X [B],  BEEHT G AL (CDOM ) B
T, FFHHESARE . o TR R i

2) A= G AT T A R RSB T & B, ZEBEZE s CDOM T B ARy
R AU S

3) KRR N AT i R TDN 4R a A, [RINHIHIESA K, SO saeg i mdlnk, Jo
HAH TR K, X AT AE R HUSRSIN S5 CDOM JhHs i 5

4) 525 150~300 h, KRR e B FK AR MU B S R, SR R BB N KRS, 2%
IR, SRS SCIRIAHLL, FEZEHIC Ak 51k

MG E LKA BT ASEIK AR DOM g, TRAFAFE S LXK BT . Sk sl A A S0,
{EKARFRA) S DOM (R R G FE SR LR Tt — A9, JEHAZ S ARAEA RIS A b 38 A
KOoRAS RGBS T T IR AR E

environmental factors



3464 ok L B ¥ W 18 %

b

(1]
(2]

(3]
(4]

(5]
(6]
[7]
(8]
(9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]

[21]

[22]
23]

[24]

[25]

[26]

(27]
(28]
[29]
[30]
[31]
[32]
(33]
[34]

[35]
[36]

(371
[38]

[39]

s, 1R, 25—, 4. WA DLSTRAE T S R IR AT AT 8 (7] REERL 22412, 2016, 36(2): 359-372.

NEBBIOSO A, PICCOLO A. Molecular characterization of dissolved organic matter (DOM): a critical review [J]. Analytical and Bioanalytical Bhemistry,
2013, 405(1): 109-124.

/NS, BRAGR, BERAL, 5. KR MUY AL S FAEERO [C. P EIEFREERL 22545 2016 4F2 R4S, 11T, 2016.

UPADHAYAY H R, ZHANG Y, GRANGER S J, et al. Prolonged heavy rainfall and land use drive catchment sediment source dynamics: Appraisal using
multiple biotracers [J]. Water Research, 2022, 216: 118348.

T3, =55, B, KR F5R)Z K P IE A AUTURAERAE SRR (1], SRR =444k, 2022, 42(11): 139-148.

REE, BN, B, L RN BRI P S (1], W0k, 2008, 20(1): 1-12.

NELSON N B, SIEGEL D A, MICHAELS A F. Seasonal dynamics of colored dissolved material in the Sargasso SealJ]. Deep-Sea Research Part I-
Oceanographic Research Papers, 1998, 45(6): 931-957.

BLANCHET C C, ARZEL C, DAVRANCHE A, et al. Ecology and extent of freshwater browning-What we know and what should be studied next in the
context of global change[J]. Science of the Total Environment, 2022, 812: 152420.

ZHOU L, ZHOU Y, ZHANG Y, et al. Hydrological Controls on Dissolved Organic Matter Composition throughout the Aquatic Continuum of the Watershed
of Selin Co, the Largest Lake on the Tibetan Plateau[J]. Environmental Science & Technology, 2023, 57(11): 4668-4678.

ZHOU Y, CHEN L, ZHOU L, et al. Key factors driving dissolved organic matter composition and bioavailability in lakes situated along the Eastern Route of
the South-to-North Water Diversion Project, China[J]. Water Research, 2023, 233: 119782.

ZHOU Y Q, YU X Q, ZHOU L, et al. Rainstorms drive export of aromatic and concurrent bio-labile organic matter to a large eutrophic lake and its major
tributaries[J]. Water Research, 2023, 229: 119448.

ZHOU Y Q, ZHOU L, ZHANG Y L, et al. Unraveling the Role of Anthropogenic and Natural Drivers in Shaping the Molecular Composition and Biolability
of Dissolved Organic Matter in Non-pristine Lakes [J]. Environmental Science & Technology, 2022, 56(7): 4655-4664.

ThGetr, BRSO, JRO5 8, 45 TR T 4090 DOM P2 SMRAE SCHAEDIaE (D] sRIE SR R4, 2021,41(12): 5885-5895.

BRI, RIRKARTT A HUT S FALR S 5 F 45 7 5 A [D]. Jbst: shEAhAE, 2019.

FAh, DA, AR, . IR0 XA LS A I E AL ST (T]. - 3AA4R, 2017, 54(4): 805-818.

ZHANG Y L, ZHANG B, WANG X, et al. A study of absorption characteristics of chromophoric dissolved organic matter and particles in Lake Taihu,
China[J]. Hydrobiologia, 2007, 592: 105-120.

DE LA ROCHA C L, NOWALD N, PASSOW U. Interactions between diatom aggregates, minerals, particulate organic carbon, and dissolved organic matter:
Further implications for the ballast hypothesi [J]. Global Biogeochemical Cycles, 2008, 22(4): 1-10.

LUQY, WANGJY, WANG Z J, et al. Molecular Insights into the Interaction Mechanism Underlying the Aggregation of Humic Acid and Its Adsorption on
Clay Minerals[J]. Environmental Science & Technology, 2023, 57(24): 9032-9042.

R0, BROTT°, SN, IF WA 2R 3R a U B B s B HA S SR 22 O PR L] WIFFL%, 2006(5): 550-552.

SEART. T TRR ST TR/ AR A B S 5 MR BR300 A ) LA M R R W B SRS TR A L (D). I a1 Al K27, 2023.

DENG Z R, HE Q, SAFAR Z, et al. The role of algae in fine sediment flocculation: In-situ and laboratory measurements [J]. Marine Geology, 2019, 413: 71-
84.

A, U, AR, S5 TR0 P IIE T R ) 22RO RS Bl T 2 ST (T]. RBERL =244, 2015, 35(5): 1325-1332.

KOWALCZUK P, STON-EGIERT J, COOPER W J, et al. Characterization of chromophoric dissolved organic matter (CDOM) in the Baltic Sea by
excitation emission matrix fluorescence spectroscopy [J]. Marine Chemistry, 2005, 96(3-4): 273-292.

ZHANG Y L, QIN B Q, ZHANG L, et al. Spectral absorption and fluorescence of chromophoric dissolved organic matter in shallow lakes in the middle and
lower reaches of the Yangtze River[J]. Journal of Freshwater Ecology, 2005, 20(3): 451-459.

ZHANG Y L, YIN Y, FENG L Q, et al. Characterizing chromophoric dissolved organic matter in Lake Tianmuhu and its catchment basin using excitation-
emission matrix fluorescence and parallel factor analysis[J]. Water Research, 2011, 45(16): 5110-5122.

YANG LY, GUO W D, CHEN'N W, et al. Influence of a summer storm event on the flux and composition of dissolved organic matter in a subtropical river,
China[J]. Applied Geochemistry, 2013; 28: 164-171.

EINHLL, B, 9RoR L 45, 2010 ARk BRI I SNEE CDOM M =450 ig-FA 7 74007 (1], FREERFE, 2013, 34(1): 51-60.

ERY, BE, TR, & RIS S S RUHOGERAE R SC &R 0] A RE, 2002, 14(3): 228-234.

E2, TRz kI RIIALERH X CDOM Stk BOCREFRITIE (1], BREERIEIFFY, 2008, 21(6): 130-136.

Tk, SHETAR, TR, B MUTTRAE KRR R 7= AL B RERIT Y ik i 0] BRIRAL%, 2021, 40(10): 2979-2991.

RIS T AR SR HLEO SRS 1 8RB T B MRCR A [D]. Jtat: hERFEBEITF A B, 2013.

AP KRR GRS RRAG L BURLY) 2 TR AR ELAE IS (D). Beme: ILAR K%, 2010.

AT, JEHL, AR, AF. AR ERA S BRI A LA AR BRI (V] AR, 2020, 32(4): 1041-1049.

AVNERI-KATZ S, YOUNG R B, MCKENNA A M, et al. Adsorptive fractionation of dissolved organic matter (DOM) by mineral soil: Macroscale approach
and molecular insight[J]. Organic Geochemistry, 2017, 103: 113-124.

SAFRH, SR, TV, A5, WA XK PR AT DL 622 RAE (0], 562 5063540 #T, 2011, 31(11): 3022-3025.

PEURAVUORI J, PIHLAJA K. Molecular size distribution and spectroscopic properties of aquatic humic substances[J]. Analytica Chimica Acta, 1997,
337(2): 133-149.

TR, AL S, S, AR BRI LN R BRI SR VR Y S A L] AR, 2023, 35(1): 103-119.

STEDMON C A, BRO R. Characterizing dissolved organic matter fluorescence with parallel factor analysis: A tutorial[J]. Limnology and Oceanography-
Methods, 2008, 6: 572-579.

B, AT, W, A5 KPR B NRIROK PRI AR A DLBTI SE AT (1], PR #2541, 2023, 43(3): 216-225.


https://doi.org/10.1007/s00216-012-6363-2
https://doi.org/10.1016/j.watres.2022.118348
https://doi.org/10.3321/j.issn:1003-5427.2008.01.001
https://doi.org/10.1016/S0967-0637(97)00106-4
https://doi.org/10.1016/S0967-0637(97)00106-4
https://doi.org/10.1016/S0967-0637(97)00106-4
https://doi.org/10.1016/S0967-0637(97)00106-4
https://doi.org/10.1016/S0967-0637(97)00106-4
https://doi.org/10.1016/j.watres.2023.119782
https://doi.org/10.3969/j.issn.1000-6923.2021.12.045
https://doi.org/10.1007/s10750-007-0724-4
https://doi.org/10.3321/j.issn:1003-5427.2006.05.019
https://doi.org/10.1016/j.margeo.2019.02.003
https://doi.org/10.1016/j.marchem.2005.03.002
https://doi.org/10.1080/02705060.2005.9664760
https://doi.org/10.1016/j.watres.2011.07.014
https://doi.org/10.1016/j.apgeochem.2012.10.004
https://doi.org/10.3321/j.issn:1003-5427.2002.03.006
https://doi.org/10.7524/j.issn.0254-6108.2021033001
https://doi.org/10.18307/2020.0413
https://doi.org/10.1016/j.orggeochem.2016.11.004
https://doi.org/10.3964/j.issn.1000-0593(2011)11-3022-04
https://doi.org/10.1016/S0003-2670(96)00412-6
https://doi.org/10.4319/lom.2008.6.572
https://doi.org/10.4319/lom.2008.6.572
https://doi.org/10.4319/lom.2008.6.572

5512 4 HORA A R TEOR AR SR A AR A HLBURRAE SR R0, 3465

[40]
[41]
[42]
[43]
[44]
[45]

[46]

(471

(48]
[49]
[50]

[51]

[52]
(53]

[54]

[55]
[56]
[57]

(58]
[59]
[60]
[61]
[62]

VAR, ZRI0AR, WRLAL 55, E 22K CDOM Jt2rRpt2s ) 22 5 SO SR IR AgAT [1]. FREERLARF5E, 2017, 30(7): 1020-1030.

B, RMIRINATUSTRDC AR | SRR R A YT R TSR (D). I k2%, 2019,

MR, R, SR, 45, B B UK Bde bk S A LB 225k [I0. B TR, 2023, 41(5): 140-146.

20 BUHER LX T LRSS AR W0 2SR P B A SRR (D] bt sh ERRABE K2, 2018.

INAA . & BRSO S RIS (D). i HIBSSERAE, 2008.

MURPHY K R, HAMBLY A, SINGH S, et al. Organic matter fluorescence in municipal water recycling schemes: Toward a unified PARAFAC model [J].
Environmental of Science and Technology, 2011, 45(7): 2909-2916.

ZHANG Y L, ZHANG E L, YIN Y, et al. Characteristics and sources of chromophoric dissolved organic matter in lakes of the Yungui Plateau, China,
differing in trophic state and altitude [J]. Limnology and Oceanography, 2010, 55(6): 2645-2659.

MCKNIGHT D M, BOYER E W, WESTERHOFF P K, et al. Spectrofluorometric characterization of dissolved organic matter for indication of precursor
organic material and aromaticity [J]. Limnology and Oceanography, 2001, 46(1): 38-48.

RSCHE, BERRR, EME, . KL AR AP XKk CDOM MRS =HESEHFAE (1], FREERRY, 2020, 41(11): 4958-4969.

FAML, B, Zil, T = APO0OE—FATR TR CDOM Jp AR [1]. FhEFRERLE, 2016, 36(2):517-524.

HUGUET A, VACHER L, RELEXANS S, et al. Properties of fluorescent dissolved organic matter in the Gironde Estuary[J]. Organic Geochemistry, 2009,
40(6): 706-719.

PAN G, KROM M D, ZHANG MY, et al. Impact of Suspended Inorganic Particles on Phosphorus Cycling in the Yellow River (China)[J]. Environmental
Science and Technology, 2013, 47(17): 9685-9692.

T, 2R, SRULRI, 5. ARG R X K ARG 5 e G A (s SO X 5 (0] FREE AR 41, 2022, 16(6): 2061-2072.

LUO R D, DONG J F, LUO Y B. pH-Responsive Pickering emulsion stabilized by polymer-coated silica nanoaggregates and applied to recyclable interfacial
catalysis[J]. RSC Advances, 2020, 10(69): 42423-42431.

XU N, HUANGFU X X, LI Z L, et al. Nanoaggregates of silica with kaolinite and montmorillonite: Sedimentation and transport[J]. Science of the Total
Environment, 2019, 669: 893-902.

SR, AN, AL AR OO R 45 Tl K R A BT B A3 B RO (0], WP RIER 24Tk, 2022, 40(4): 22-29.

X2, = PR XA T R TR B BRA T A Ak B8OV, [D] . PR PR 2, 2021,

LIN Y, JIAO C, SHI H, et al. Effects of Algae Blooms on Nutrients in the Water and Sediments of Mochou Lake[J]. Environmental Science and
Technology, 2019, 42(2): 1-11.

AR, b, MR, 5. ARRDEIREME T WS S =M e 52 400, DEEREERRE, 2019, 39(8): 3404-3411.

A, 20, Mk BRI R A B U AR A K s i D) FREERLSE, 2016, 37(11): 4220-4227.

AL, FERTAR, F58, WRIR. SCRVE SRR = s s AR AL s (1) e R ERIEE AL, 1994, 14(3): 185-189.

i, XV, SR T, S5 BB K ORI 0T 3 Al AR i A I T SR BEAE T )] BRI 224, 2015, 35(5): 1318-1324.

I, XU, SRAER, AF REDERR SRR IR L SRR L] KRR, 2018, 39(1): 37-43.

(FrAE2 5 W)


https://doi.org/10.1021/es103015e
https://doi.org/10.4319/lo.2010.55.6.2645
https://doi.org/10.4319/lo.2001.46.1.0038
https://doi.org/10.3969/j.issn.1000-6923.2016.02.031
https://doi.org/10.1016/j.orggeochem.2009.03.002
https://doi.org/10.1021/es4005619
https://doi.org/10.1021/es4005619
https://doi.org/10.12030/j.cjee.202109039
https://doi.org/10.1039/D0RA07957J
https://doi.org/10.1016/j.scitotenv.2019.03.099
https://doi.org/10.1016/j.scitotenv.2019.03.099
https://doi.org/10.3969/j.issn.1000-5811.2022.04.004
https://doi.org/10.3969/j.issn.1000-6923.2019.08.034

3466 ok L B ¥ W 18 %

Regulation of dissolved organic matter characteristics and related
environmental effects in natural water bodies using suspended particulate
matter

DONG Langsheng'*?, ZHANG Honggang>*", LIU Fan®*, LU Cong’, ZHANG Yu'**

1. Henan Institute of Advanced Technology, Zhengzhou University, Zhengzhou 450003, China; 2. State Key Laboratory of
Environmental Aquatic Chemistry, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing
100085, China; 3. Changjiang River Delta (Yiwu) Ecological Environment Research Center, Yiwu 322000, China; 4. School of
Environment, China University of Geosciences, Wuhan 430078, China; 5. School of Environment, Shanxi University, Taiyuan
030006, China; 6. University of Chinese Academy of Sciences, Beijing 100049, China

*Corresponding author, E-mail: hgzhang@rcees.ac.cn

Abstract The occurrence characteristics of dissolved organic matter (DOM) are a crucial factor affecting the
quality of natural water bodies. Meanwhile, the transport and sedimentation processes of suspended particulate
matter (SPM) in water significantly influence DOM properties. To investigate the impact of SPM on DOM
occurrence characteristics and related environmental effects, an in-situ water ecosystem with gradients of
particle concentration was constructed in a natural water pond. The DOM occutrence characteristics in natural
water bodies and the variation of DOM components with SPM influence, as well as the changes in water quality
and algal communities, were investigated. The results showed that after adding SPM with turbidity levels of 25,
50, and 75 NTU, the DOM concentration significantly decreased by 2.82, 2.22 and 2.16 mg-L™", respectively.
However, the concentration of colored DOM (CDOM) increased noticeably, and a5 increased by 1.19, 1.45 and
1.55 m™', respectively. Additionally, the contents of dissolved nitrogen and chlorophyll-a decreased
significantly, altering the structure and biomass of ‘algal- communities, leading to the changes in DOM
characteristics (aromaticity and molecular weight). The optimal time interval for the DOM characteristics, water
quality, and algal communities was found to be 50~150 hours after the SPM addition. There is a clear contrast
between the decline of DOM and the rise of CDOM. The SPM concentration had a negative correlation with the
decrease in DOM (P<0.05) and a positive correlation with the increase in CDOM (P<0.05). The analysis of
three-dimensional fluorescence and fluorescence index demonstrated that the DOM components involved in the
regulation process are primarily protein-like and exhibited highly autogenous characteristics. This suggests that
the adsorption and sedimentation of SPM, as well as the dynamic changes of algal communities under SPM
influence, are significant factors contributing to the alterations in DOM characteristics. This study provides a
scientific basis for understanding the key processes and mechanisms by which SPM regulates the DOM
characteristics, facilitating the development of in-situ control techniques for DOM occurrence characteristics in
natural water bodies.

Keywords natural water body; dissolved organic matter; suspended particulate matter; algal community
structure; water quality regulation
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