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Transport Characteristics of Particulates/Particulate Phosphorus in Lake Taihu and Their Contribution
to Sediment Deposition/Phosphorus Accumulation
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Abstract: The transport of sediment particulates and particulate phosphorus (PP) in shallow lakes is critical for sediment accumulation and water
quality evolution. To address the unclear mechanisms goveming particulate and PP transport in Lake Taihu and their contribution to sediment
deposition, this study examined the overall mass balance, transport characteristics, and deposition patterns of suspended solids (SS) and particulate
phosphorus entering and leaving the lake. The investigation combined one-year monitoring of inflow and outflow rivers with a one-month
whole-lake sampling campaign that included particle size fractionation, supported by flux balance analysis. Results show that sediment
accumulation and associated phosphorus retention in Lake Taihu were pronounced. In 2021, the net SS inflow into the lake was approximately
400,000 tons, equivalent to a sediment volume of about 550,000 m=and an annual deposition rate of 0.35 millimeters. During the same period, net
PP retention reached 989 tons, with around 73% of the incoming PP entering the lake adsorbed to particulates, indicating that particulate
sedimentation serves as the dominant pathway for phosphorus accumulation. Marked differences were observed in particle size distribution and

phosphorus speciation between inflow and outflow. Inflowing particulates were dominated by the 20-50 pum fraction, whereas outflowing
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particulates were primarily in the 0.45-10 pm range. Moreover, the 10-20 um fiaction carried over 80% of the PP. Hydrodynamic processes
significantly influenced the spatial distribution of particulates and PP, resulting in a “high in the west and low in the east” pattem for particulates and
a “high in the northwest and low in the southeast” distribution for particulate phosphorus.
Keywords: Lake Taihu; Sediment; Deposition; Sediment Flux; Sediment deposition rate
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Fig.2 Particulates and particulate phosphorus in the main inflows and outflows of Lake Taihu
in four seasons of 2024 (a) Turbidity, (b) SS, (c) TP, (d) PP
2.2 BRI RE S, TP F1 PP IRERIRFR
DRI HIFE AR S SS WL, TP 55 PP IREEMEHIICR, LAV SCEHRERRRIE SS JREEA
PP IR EE, K 2024 SENYYPNEERAFHIE S SS L. TPIKEES PP IRFLIAT T, #5518 3.
JHBERT SS R FIZATL S 45 R

Cos — D26 + 1.26¢ (R=0.838) ®)



SS (mg/L)

B T AL E R - AT B RS, ENHSIATE KR PP (S LUIIZE R, AT SIS N HE T K A4 TP s
55 PP IRIE S I THIZE
NIIZKAZ PP AT TP B2 R0l S5 R

12—
C pjopp = —003 +082C , .. (R%=0.923) ©
B PP AN TP AR AU A4t R
(R?=0.967) 0

Cpopp = —0.02 +0.95C oo

AN, SRR AR R, PRI AT IR AR, BRIk, — 082k, — 0.95)
FTAIHTIE PP LR T T,

00

(a} ° (h) o Nt
n b o i k)it
250 - °
e
-
0 -
° -~
(A\\.ﬂ 02601261 2 =2 Con = 0.01 A()_QS-(" —
50 b R*=D.838 ~ E A R==0.967
&
° ~ 03k
(LN S % 0 ° 5 " > -
°ao *a C oo™ -0.0240,83%C a1y
0.2 '
2 1) 03
. aille 5 : R*=0.923
@ :" El 1
>
w °
o Y i " i " L X i 040 A "
0 M A ol 20 100 120 140 el 18 0.0 01 .2 0 0.4 0.5 0.6 0.7 0.4
HEE(NTU) TP (my/'l)

3 VI SS RIS SRR () PP KL TP WA AR
Fig.3 Fitting relationship between suspended solids concentration and turbidity (a) of river and fitting relationship between particulate phosphorus
concentration and total phosphorus concentration (b) of rivers
2.3 KHFrhmEs

2021 FE&-HNBIAER A HH/KERM SS EiHEE R K 4a. AHTTLIE HEFRHLE MK E 130.2 12 md,
FESRAWITEXAHITEX, 2050 S S AHKERR 67%F0 23%, AiTEEhas] 0%, M KE 1157 12 mé, FEH
I FIBEEEIX, 4350 b7 IS ) 28% 1 24%, it Lk 52%.

2021 AN SS IBEY 92 Jit, HABI SSIEEN 52 FTt, AW SSIEEN 40 Jit, TN 44%. HIPEIX
HETEWRIIN E X, ERASE 92 JTt 1, IARIEECN 4829 T t, 5 52%; TEHEMEBCN 1684 Tit, b
17%:; (RN 70%. XA 20.31 Jit, AHINSIER) 20%, 1L GG 90% 7 .
DRI BIFEIX PRSI X AERER ARt L2 X, Hrh i 1529 ity 1 29.29%, ZIEBCN
726 Fit. 1513.92%, BUKHFBON6.24 Fit. 5 11.96%, iX 3 45 RSB R 55% /4545 .

2021 FZE AN SS EETHELER LK 4b. WET HREREZE (3-8 A BRI EZHAZT,
BRI 67 5 t B, IERHINSER 72%, Hd 7 AmABEE (175 15O, MEERkhAe i 3
FUERTEMAZE (812 K1 A, Zitft 38 Jit, BEISEHER 74%, H 8 AAFIERAE 87 Jitd. M
R H TSR A i N RSB (B AR — B A e
24 REHIEhISEY RS

THEH TP B, 455 0K 5a. 2021 SEAMIN] TP @R N 2054 t, HHill TP @R N 591 t, 1AW TP il
914631, TP IEEZEA 71%. THEAHN PP ffifa:, LI Sb. 2021 AFJMI N PP JfiE 4y 1353 t,  H PP il
SN 364t, VATED PPN 989t, PP RN 73%.



TP I (1)

(i)

s

(5] 5 2021 SEAHHIABEER (@) SERSEE (0

Fig.5 Total phosphorus flux (2) and particulate phosphorus flux (b) in 2021
ORINATE TP 1 PP [\ T EER I EREZE, fat ek A, o, 7 J10A TP F1PP IR,
IPAIKE] 411 R 267 t; 8 F4AT TP Al PP (R /i, 70 lik ] 133 t H1 79 t, St ki i A Bl

2.5 HRFRAIRIR S B

(B) At 1 FEEHUNE AR 1 A (b) B AMwit —e— ARl —
! . ! :l"‘ T wl  PEmME —e-iiili D/n/ 1
o ' C AR TR AR a0 : 2
[ 20
' 1 - Hoo =
- LI ' - - K -
'—E - ' " <4 i -: -z
Y ' it o= W 1" =
= L ! 2 % I’I 1
= | ‘ g 8 S &
= [ [} - pan =
3 R £ | 0adl D”DD -
£ 0 o E B = “un @g@@m
™~ \ ) B %8 -t | B
' \ ' 0
] ] '
| ] ' 10
sl N ' ' 3]
L} | » S0
i : ' ' 15
1 ) 1 '
m . I P i Al -0 -0
LAV ENEHURARLKN MY B L EMTN I 2 3 4 6 7 % % W 1o
(FF SRS F R R e R WE S IR A
(FE R TN RN SRS X i
ERRERMAR NENRAER ZHASHHEMMW
® S 7] TR 0]
&1 4 2021 FEFACCRMBE N WK EAEEBRAIER (). B HSEBRAEE ()
Fig.4 inflow/outflow and suspended solids flux in each hydrological survey section (&) and monthly suspended solids flux (b) in 2021
1500
a) fomt = N
4o -(8) P77 i 1208 o0 | (D)7 s = |
—a— Al Rt // 41200
wap o HRES 1 1500 w0 b ;/2
j " 12
200 i b w B
E = £
100 450 = & 0E ;. Jwo =
LR | |£ﬁ’ Dol | *
0 - 0 0 0
1z gagauge :
/
100 F 4 ~500 -100 F o 17300
I 2 3 4 5 6 7 8 9 10 11 12 12 3 4 6 7 8% 9 1011 1”2
Kt A fi}

Kl 6a B/ T 2020 4F 10 A Aisiiy SS WM G IHIRBIAHKE N 56.9 12 mP, SS [fEEH 45.3

T3 te KR SS HIREEHHIRPEI LR ZRRERAESS, TEQEIT, AR DU & e X e, AFRmTik 300
thkm? DAL AR RZ N 169 thm?, ZREAIH GRAIFVEMD IAFRAE 50 vhk? /247, SPdtEHEl 3
FALNES . N T REIAX Z BRI E K2 S, UGS X (MR P ) S0 X 158 St
(3140 N,12013 B Jiferis DIZJEFNZENBI L AR Er)— a0 (30.93 N,120.28 E) A% miEH—%
Hulr ek (LU TRRURIDH LSRR RERT LR A ISR 2 A TR AR S TP X R AR DX P AN 4
TP RS ERMIX AR SS 17, PUERMIX A 308 Jit, ARENHIX A 14.6 J7t, AILLEHIFEERMIX SS HIfFRL41N
AREIX I 2 %, BRRA H/KIRTE R R AEAIE AR SS IR b



6b SR 7 2020 £E 10 ABATHIBIPY PP Il t. PP 1434 LS M b AR R R PE-ILH
[X PP FEEAT LUAS] 0.2-0.3 thkm2 /24, TIARRIMIXIEA LAE 01 thm2 24, Pigthlitl 3 AARIZER. FFENT
FAEAWIAX 2 ARSI ZE R, DAGHWRSIX GEZRSEAsD Sl OXae st (3140 N,120.13 B)
FEA . DALz 2 TR R EA— 5 (30.93 N,120.28 ) W& S 4l gk, Ak
BRIRARI A3 BRI A AN AR R A X A SSRGS (LA IR O ). TUILIBIX. PP 2R
297.04t, TI/ARFAX N 79.09t, FEALIBIX PP fFRLIAARRIAX ¥ 3.75 £, MPEALMIZRR PP BRBD, LLHPEmIZR SS
O T

(n) PR 16

"y 4’ (b) ‘f::xf-
L o~ \$1/
MMM s ' Vs { p u“
)‘{;7 \ ”J|| l}‘ > AWML, 29704 \.’f‘wﬁ .3‘}
\ ) " ,._..'—} o T
\ \ & }'\' SN, 1487 > L‘V:/ O MR
3 | \ /{) i anm x J — _,’.:‘. G 79.0m
o\ "‘f‘&( ? d , o~
£ 1w \ B ', ‘ ( S Py h 4
= : \ A p) =1 2
L Rl & :
- - ‘.1 = 5 m imet N

62020 £F 10 HINEIERAER (@ FHRESEEER ()
Fig.6 Storage of suspended particulate matter (&) and particulate phosphorus (b) in the lake in October 2020

2.6 NSRBI S BRI FIE

DUBZRH I NIBIEARTE AT I R P (BSR4 A0 PP BRI S LA T 208, 193] Ta.
IR NI R4 3 B0 AR7E 20-50 pum. 10-20 pm 0.45-10 pm 220, 4545 13 24+ TIAIAA] 50% 445 (AL
FEHRAE 0.45-10 pm 2 18], 20-50 pm IR B 18%7E 4. MIXANEE BB R HIZE A W TRtk (20-50 um)
LUBIRA s, T NikE (0.45-10 pum) FAILLGIBH RGN, MY PP IRESIRYIDRE, TCU ARSI 2 AT,
TSR B ST 10-20um (BRI, o5 LEITATIAR] 800%LA I, AT LLIEL S i — 1, i — iRk
BN ELAE 30% 4,  HAW B 25%,  ZEATHIP BRI EL e D 9 HT 5% A4

o)
rore 4 0]
H ) (R Kifki] —o— M ¥

PAS 0] o an b ot

3 ! . b
4 z
- e 3 Famf -
. < 5 / a
£ . PR
= 8 §
L) sl = £19r e >
Hw i "‘n = \ I ‘
- a e T
- 4 -
w ) “ ]
| “ ]
nw LA =1
- 100500
e
Ja-iu)ie - vmron " ——

ML (gl Bl AME Fed Ol AL Delt Onglt

o
-
l

SSHE 8
®

7 NHHRREAE SRR ERh SRS S (@ Mg (D
Fig.7 Proportion of particulate matter and particulate phosphorus in each particle size (a) and phosphorus content and changes in each form (b) of the
inflow/outflow rivers
s LAY ZR 5] 10-20 o BRI 5 EE (29.60%) 1 NISHIEIZRIAR X W] TR 5 L, DIOKIHTIFY 10-20
um I G (24.95%) VRN HERAEZRAR DX RIRPRREAIT o LR, S5 G AT A SRR S 5,
5% 10-20 pm BRAIFIHINEN 27 Tit, BN 13 77t HREN 14 77t



P 7 2 BN TE SR N AT AT A A LU IS SR . NIRREAS A, ACa-P+ Oc-P+ EX-P+
De-P & &4, I7E 250 mgkg LT, 171 AP Fl Fe-P IS AR, (NTE 2-7 mg/kg Zidi . S FIEASTIRORAS IR
DFRAE 40-10%2 7, ot AP A De-P DB a1 Oc-P A1 Org-P IR D
31t
3.1 KRR R iR

AR AR BB R T S e, B T A I B T A . 2021 AR
ONHBRIAIZ N 40 77t ARSI 2338 k2, JURIBRZ MR PR (146 glom®) PB4,
RSB 2021 AT TRAFRZIN 55 5 més IRBCRURAIE A A TR PRI RS20 0.23 mmia. 1R
PEE, KB 750 km?, K29 U3 FTHIAR BTSRRI, bk U3 R XS miAudE T 5T, IBUHRAA
0.35 mm/a, IZRFRIEEANE TR il WCs AERAE RIS RS SEMR TR R, T RO AT
B PRI TR 2, R AR e VDL KRR S HER TR . MRIERT AT, 2R LRI TAR
AL 3.2 mmla,  PEAHIRIZ AR TAGER /M2 0.35-0.42 mmia A1 1.54 mm/al®, HEZEMIAITTSIITRbE SR
S3IZ109 1.9 mmva F10.76 mm/al®l, 5 DA AR LA FLEE TRk e fa P i S 3 1 A P B s 0.35
mm/a, TR VR AR . X PR TR T R THRR: — R A el 1 X,
XX SR KRR 58 2 R AR, SRR e O RAVIAE T AR, R TRk
PSRRI, TRIASIVEI L CUARE NI DT NSE T, SRR AT RE R sE S . A, RT3
SRS PR R Y 7 2 11 25 S BV — DR YRR e fry 2 TR S i o PRI, AT T2 R 5 7 SE B I AT I s
SRR T AR Rl AR HFE.

S P HAREER R R T SR 0.2 mmia,  ELH1RTy 0.5-2.0 mm/a,  ERFHISI 1.6 mm/a, 7
TEBRARUK T S, HAREm TR TREEMRN RTINS X erb,  JURSER I 5-25 mm/a. 5
A PHAEERT L PAEFIPE TN 3-5 mmia, ' 5 Je TS Z2A Yy 1.1 mmia, SEEHFFSEY 05-1.0  mmia,
H AT 1.0-1.5 mmia, B TAMl; UUIN/RI4 (0.136 mmva) JUMEC T A, it P BLHEA 0.1-0.3 mm/all,
HATEEIA A 0.2-05 mmia, —HEONBEIA . ARSI RESR AT it SR TP MM XK, A B
BRVN, LSRR KRR T SR P 56,

MWEEAER, AHIREEREE (55 75 m® A5 GO 5 RMIESTEIR TR %)+ 2030 4 HARIHIR &

(4000 73 m®) 1) 1.37%, KU MRTRESEFCHSIZ I ERSmE N, SR, IR (FRX e T
FREPHAX) BTSN TAENAR S A N TR 1 X, CUBR ARSI ) RS PR AR i Cod L IX 1748,
UAh, REBUS ERE, (ARSI R (73%) DA TR R (44%), RIIBURTE AT RER
NG Y7, AEANEREHG R ANTEE IRRROR G, R, (SR TR ATERERORG. MRS, B
SEATHURR A e LT R A IRAS ORI, B AT BB R, DAk i 052,
32 NS e R RIE SRR BRSBTS

MATATAEFKE, 2021 SR NS IEREL A 40 77t HABRSHRMaA RN 989 t. 4551
SS I PP A5 (PEALIIX B = T AR JiirBd 2, mIINEH 44% ) BRiHET 73%0) PP BEAJGH], JHK
TR TIRIERI, A5 A K Pk AR AR R FIB, R REIY PP (544 N1 TP 11 68%, FRERFIHIAY)
DRI R AL F Bt —.

RARIHIFRIA, AL, 20 -50 pum NE (HEZ) 33%), Tl 0.45-10 pm A (b
50%), UEHPHHRRL (>20 pm) TESFEINTIRE. SR, PP M= AEFFIER R, 10-20 um Fukifs T 80%LL EiI PP (&
7a), HHBIELE (25%) REMTNBE (30%), RIFIZRAZBSRLEHRIETEN 2k X—0Rs
Yi P8 AR (1020 um) PELIRIEIRUR. WRPHAE 98, S5 45EVAAARE (DTP) FHEEIFEE NI,
UkAh, NI A E S (Oc-P) FIRE (De-P) /b3 (53%F 72%), —#HiEMH LB Ami
YRLZs), FERADYERREI SRS, MG IRMEAEE CVRHES ExP. FeP) [HRAAT BER NG
WRIIRERS, BATRSRMIE A A R EETR DL AR o



MIHIX Z2 75K, TR R R “VOREAREMIS” (o, 17 PP Iy 2R “Vilts. R
I #m (E6). FEILBAX CUHRAEE NPT SS A7HHA 300 thkm? , PP AFHE 0.3 tkm? , 3BV ARFaisAX )
356 5. PHALBIDGR FEAINIE O, KIS LR, KReE SEmRIeE % MARRMIX 2
HBATIE CAAIARAT) A AT SE S o AR DO KAE AR EES, B — e M e FE16e /0, T
BUHIX PG LAIX SZ RGNS, B TR- AR TAIACE, nIfE PP 7ERTR A &

3.3 KPS AL AL

IR RS SRR 2O BIEST) “BN-UIE-FE” . WA O RERE, B
i (SS) MIFFRSIL “Pashm. 23R 1tm (K 6a), SAILE (UBRAHD MVerbMAER 8L KUK
TR IR R R R AR SR R . ARSI O SRR, PP IRl “Pilbm. Rk
kIR (B 6b), X SiEEEse K7 REN TR SRESI TR, AW 2R T (1 AR F VSR K AR i i D
X FACESIIER, LRGPP TRV LIMIX D AR, RUIMEEE BV REAE PP /A Ef . EE(RL
TR EHES KBRS (DTP), TERSCEYBIRIEIERRESTE (Org-P). IXEERARKEREE, SR
YERIAIPEI LA SR FRE %, T80 PP 7EPEILIMIX s 4. iX—IGLS Shi SBFIEEHIA—3, HIARI PP (1
KA SRS, Bk, KA PP AEE A Z NGRS, 52 ISR A K- TR
5, e PRI S, AR A (R AT

KRBT A TR, AW LIS (De-P) MEE45HE (ACa-P) N (B 7b), THHImHR:
WIHIR LTS B> (D3R 40 - 70%),  BiHAUTRSIRELIERE . SR, AIcHesmE (Ex-P) FVEHL
% (Org-P) HBDHER (<50%), FAFFAIREmIT ARREFEAR RN KIA, BRI, PR A
PURN=FhENL: (1) WRP-ARR: A0 (1020 um) [RIELERTRUK, JLdeiRp DTP X Ex-P F1 Fe/AlP, {HAER
AN QPEILBIXERTE), IXEEE A A SRR K AR, (Edhsit, (2) VRIS EA: B8
DTP %44k Org-P, TMHEESFETE, Org-P IEIHEVIEMRRTI 1y DTP, JERL “HE-BE” 55, 1X—Id R 2
N, FEHBIPP SR GRE D). () ik SEEIFIER: KA FEEALHIX R Ry, ff
WRPHASES (U Fe-P) EEHTEEAIKAE, 1A% FEAIX DR TR a0, S 2
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(L) KNSRI R, BERERTA A BRI . 2020 SEAIHIENTTEIFRIAZ) 40 T3 t, SRR
PARFAZ A 55 T m® (FEHERIZE T RE 1.46 ofemP 1150, AFLNHEN 0.35 mmia; [FIfA PP 14w R 4 989 t,
A NIBLETT) 49%.,  73%M NIRRT FERRAHE A, SRR AR =B —.

(2) KN ks IR S ZE R R . NIIERAILA 20-50 wm N2 31%), T HEMEEHRL
ML 0.45-10 pm AL 47%). 1020 um SRS T 80% L B PP, AR TA M =8, N PP LIFE
JEWE (De-P) FIE S (ACa-P) A, iR+ HRTEASIIBEE D G558 53%F1 72%); AT
AL (Ex-P) BN (Org-P) R #IK2Y 10%.

(3) WHAKS S RS R A AR A 1) 25 [l A~ E B . AR IR 2 VU,  AREMIR IS
(BTSSR, AR 2 VS, REHR MR, XA TR IR S B R OID SR, Tk
AT RS Z 2R AR .
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