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Abstract: Lake Taihu is one of China’s critical lakes and a pivotal focus for national lake management endeavors. Since the water
crisis of 2007, an intensive investment (over 262 billion yuan) has been invested in its restoration, rendering it the most attention
in lake restoration globally. In Lake Taihu, phosphorus levels had a resurgence since 2016, and have been better controlled since
2020, resulting in a decline in cyanobacteria blooms in 2023. There was a clear relationship between cyanobacteria blooms and
phosphorus levels. A review of previous publications on phosphorus in Lake Taihu showed diverse contributions of internal sediment
phosphorus release to water total phosphorus. Such disparities significantly influenced the quantification of the phosphorus load of
the lake, and the design of controlling strategies for internal sediment phosphorus release. This study reviewed both domestic and
international studies concerning the monitoring, experimentation, and computation of phosphorus release from lake sediments, with
a focus on the source, sink, absorption, and release patterns. Through comparative analysis, this study established fundamental in-
sights into the patterns and extents of phosphorus release from Lake Taihu sediments. This study introduced the concepts of “total
source” , “total sink” , “net source” and “net sink” , and analyzed the conditions under which five processes may manifest as “net
sources” . Fick diffusion release is deemed a continuing process, whereas phosphorus reduction release, occurring at the condition
of DO<2 mg/L, emerges as a notably significant process under specific conditions warranting special consideration. The determina-

tion of a “net source” should be conducted through dynamic release experiments under environmental conditions for the lake. De-
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spite Lake Taihu currently acts as a “total sink” , its “net source” remains large. It is urgently needed to identify the hot spots and
moments of internal sediment phosphorus release, which can support its control.

Keywords: Lake Taihu; sediment phosphorus release; source/sink; mass balance; release experiment
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Fig.1 Schematic of “source” and “sink” processes in Lake Taihu

BT A S A
1 BRRAY KR ENB X RTE

TEWIE BT AR ST — e T P G VR 14 B AR &, HE PR ) 2 U R 2 0P O DUAR A — K S T
BEac sl B, Lerman' ™ fdi f “ sediment-water interface” 3¢ % /K A 3K 2 S UTE (U8 AL, Ik
J 3k —ATUR A IF S 7 [ b AR TR BR, [ N 1995 4R 26 A5 TR A B Z (RS R L sisinin
AN _E A FERIE R S 2% W3Ry A0 A W00 M Bk Ak 27 0 i AR W] I AT T B AR RS A A
FLMR K ST 1 PR AR A AR AR AL, Aok 5 IR Z TR 4 OG22 K Bl 77 A (5 I I % T ik e ke I
A4k SRR R IR A RS ST TN E A R A R ST L ARG RN
PERIBIFSE , B TFUUR— K S A RO AT 0T o — RT3 T P 7 Bt R U 1] 2a R AR Ik
b R AE TR P TR A (4 R T AT KA, ORL ) (04 R R/ e R S R DT R IS R TR B
A DL ] AL Ak, NS 8 1 SR AORE 5 (] B K =2 ) 77 A T ALt (1% VO B R A O 5 e o T A G 8 — 7K SR T
R R L —AEAE 5 AR D Fick 0 BT R BRAK RN 1B K 2 I e e gl e o 2 o1y B
(¥ Fick B HUB I, BRI ) AL & IEBERRAR B 7 (PO ) FVA A5 A AL (DOP) 5 @) 2 38 e« Jic U8 1t
TR B/ A S SR T R A b K 5 B) 0K P07« IR T8 550 5 A i 4 I R ORL 7E K 1Y
IBEIVERTT 1) 7K PR TR 5 () R FH-TIRE - 182 B 198 1) JIOAE K JORE 2 B LA DR 14 77 QTR s @ AR Ve < 1 U
A3 it A AT I R W T T A ) TR 1) S R T A, JEGAVE A= ) 10358 315 K b g 1) IS 0 sl G e v
B mK A

Xt F R AR — K S TTARAE , Z8 R A R R TR ek 3, HL P 595 e WL RS 5
BRI/ N S GTE 2T ORI A R RAF (B 2b) B8 T RIR BN R I BT 5 8 SR 3 Bk LU
PSR EIRBURIBEME LU B B ORI B AR R AR e AR TR S AL A RO RS RS
SRR RIS HE o AR WY — K R it R, S iR 3 TR A A RS TR O 16 K v
TR (R ) 0 Bl 0% JURE B JBURL A5 10 (R ) 3k A b R, ELE BRI — DT R A b i L iy AR 75
TR ARTERE AT AN R T UK L AR TR LA S 4 R A 2 ot L
W) BT AE 4 77 A SR s A (18] 2¢) o oA W RN DEG AT A= 4y <= 5 0 30 L B R0 R 55 X s IS R Ay < ¥
B, Z76 EIRBISE LA, IR — K Z M B 3c i F B E 5 AR, — 2R A /e K iy i Fe 2%
Xof FE AR L AnBE I A R AR AE T R, TBURL Y TR B | B R LA B ML 1] TE AL B
AL o R AEAEJECUE PR Ao ARt 2 g SR T 7 £ S T, 0 S 9 Gl A 0 R AR A DI U R T VAV A 4 13 3
PR A SR AR Bl IR B B B S HEK S FEIL K SR R R YR — K AR b S AN AR 7 A B i (1 ] 2
eS8
1.1 RiREKE L BAZ EREZER Fick 8 ( &8 1—Fick 7 8)

R 22 BT R D W B v 4 e S R B R T K, E R I VR B 22 T LIGR E 4~8 1%, K



K ARF KWRRBENZT ARG AR R 17

RIEA

s
’
-
z | |

MK X IKEL X

, @ %0 GBLRLTEA
W o C R

(a) (FEBE—ERR, 2017)08) (b) (FEAf1iw, 2020)%

(c) GEALH, 2019)13
B 2 YRR — K i R s

Fig.2 Material exchange processes at the sediment—water interface
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VERIR R, IR YR R 2 RERREE SR RERRER LA K Fe(OH) ,JRIRHR T 2 50 M. 5 pH A F T iR IR
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SR S B T KR A 22 T M P 5 A Ca = 0 B 2T B I 5 LB o P e 2 Ji T Ak S 18
W EFED L=k PR R B SO R R GRS W50 T pH (RS R A A B 0 B i Fr 5, 225
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FERFRIZIEV S S I S = B, RENS i 28 RO K PRl L S 280V i SOV B, R 1) 5 ) 58 B I 3 T/
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BEIE 4TS DR HEAT S0 , IR 155 Lk 16% , 7K 311 330t 3300 30 T 5 8 A 25 1 K b R i i, 24 4t 5
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TAETR A, — S F 58 v I AR G TR A i it 12 A7 B , DRk mT LA VA 8 288 (E A it/ B3 A B 100% ) S BH
VA RIE” B SR

1960s , & [ A AT (1 A2 BTN H B0 & 5 R A ) 8, B 9 A B3 {8 R R ST A B30 R A Tl o i A (B
K AT ) R (AT ) LA R e i A AR A e B N R S R AR YA 6, 1969 —
1978 AF-[A] SABETE A PN 1124090 BR 1A 37.64 t, i B %83k 59.1%

Havens Fil James' ™' X4 T 3% [ {#h 2 HLIA M () BLIHE T 3] ( Lake Okeechobee ) 1973 — 2002 4F ] ] fr) 9 J5c
HOPHEAT TR AR BIAE S AN R A B 499 va, KB 174 va, W &N 297 va, EH R RN
T1.6% K P BEAE 2R 415 ¢,

FEIRAZE 53 23 IS H ASEE &5 W] ( Lake Biwa) LW RN R I HEAT T B0 LA 8. 45 50200, JL WA Wi
TRH A 202.9 va, B TR H 40.6 vVa, A WG AL RBREY 12.94 (R ARFERR 6.3 t AR M0 LBk 2.0 t,
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IR 8 57K 2 [ fY F2ZE A A o T EE S W ra IR AL IHTR AR 40.6 va 4b, B A A 34.3 Va,
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Bocaniov 251 7£ 25 [ [ R HE MRS S HL S (NOAA) 350 Lake Erie Ecosystem Priority” 3 H Hh #E1 T
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JE IR FIGE Ty HH 49971 v/a, Wi B2 2800 44.9% M fk T OB B TE . [RIeE VR E Prfs i
LSS & A I SR TR, A B BT LUK E 9675.7 Va, LT AT R AT, RS R B
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FABL S RS A5 it F AP R BB SR AT T35, & BUAE Y9 AT Sk i A B 210 v/a, HH 09T 3
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HiE o 93.8 Va, IR B A0 45% o (HE S WA B BRI PR R A DO FE BT B BT R T,
JRTEVIAA 34.2 vVa I BERCL il (AR A77E o
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TR i A HE AR A SR 1 46.2% o WX — T+ 30 FH A 8880 b 7, s A3 vl 2 T S IR T
WA, e AR s AR I K 5 2 0 P R B A, 2R T BT RS o T X 27 ()
JoHE PR T 2005 — 2018 4R AU 178 SR e o0 MEAT T 310, e ORIl 1yl B2 44 63% , b T A
TE7 RS (HAE R IR 1Y IS VR BRI BTMRZY S 380 Va,

Nk B S TR, BT A A AR 2 i A BRI B T WO Y i R AR 25h 45% ~T70% o AL
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AL YU rh i MR AL S B TS 1 B S, R 0% B IS P R i A B AR EE I Y
RN 1950s BRI T HAUL LA AIT S35 2 B IS YR B A AR S ik T — SERE IR R RO BUE M5t A4 2R i
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A —SCTEE L PRI DUKRY) SEAR ORI T, KA A 35 R G R i Ak, 78 1 £ | W45 K A= 3
WY, & THEWIREAL . A SRAT R AT B Al A 57, 3k 2630 70t n] LUMISHAR sp i i o R Z80B wi-F it
SEMELLGH TN B B AL A A B B AT BT BT AR AERS BV 1) K T B RO o PR e T
ATHER R T B R A WA R i PR BSR4 2R, JCEE E BRI —K S B R AR DU BRI

2 1 ST RO
Tab.1 Phosphorus budget in the lake calculated by the total mass balance method

- N At 38 W IR .
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eyl E3E| 1969— 1978 4= 148.5 51.4 59.1 — Edmondson 1 Lehman!9!!
TELTT LI F[H 1973— 2002 4= 499 174 71.6 — Havens £l James! 2!
EEML A& 2015 4 202.9 40.6 74 - 2 5 L)
EEY(H) HA 2015 4 74.9 92.8 -26 19.5 i g 0100
DRI FE  2003—2006 4F 10125 4997.1 44.9 3562.6" Bocaniov 459
E[ g [ERN 2005 4 106 58 54 — P IR 2495
FHIE HA 2001 4F 210 93.8 45 34.2* FABL s g 2t [96]
HEFET ) BvE2E 2012—2014 4 0.91 0.28 69.6 - Waters 1 Webster-Brown'*”?
K el 1980 4 240 403 -68 205 ey Atz 98]
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ARATTEAT A S5, 1 2 RE RS 7 S AN H 3 S BRIIA A8 AR B A5 AF RIS I — K Z B AL S 52
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Fig.3 Experimental setup for static release of sediment
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Fig.4 Relationship between water total phosphorus concentration and time in the release experiment
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B A R SR 101 2 R
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Tab.2 Conditions and results of sediment phosphorus release in the release experiment

s W/ KR ; LE BNCER/ BEEUREY/ .
L I I T 2SI el et Ve S5
Ny =25 30 — 5.15.20 3d — 325.8~1473.0 0 (200
ZLARL 4 — <2myl 51525 30d 0.41/0.87 12.9
R - - - - - - 74.9/380.2
3 74 =30 20 - =ik 5d  0.30/2.70 — F i e 102]
E (FERS) =25 20 - 14/16 3d  0.90/2.06  0.79+0.53 s gz 22 [103]
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KB 30 24 - 25 6d 2.05 —
T 28/30  500mL  EE 5152535 21d — 10.65 J0 Bl L 105)
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Fig.5 Laboratory resuspension experimental setup considering hydrodynamic disturbance
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