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Calculation of the contribution of the sediment phosphorus to the phosphorus
concentration of the water body of Shanzi deep reservoir in Fujian Province

SU Yuping, LIN Jia, HE Ling, LIN Wanzhen & WANG Jiale
(Environmental Science and Engineering College of Fujian Normal University, Fuzhou 350007, P.R.China)

Abstract: The contribution of the sediment phosphorus to the phosphorus concentration of the water body was studied through
measuring the chemical forms of the sediment phosphorus and the environmental conditions at the sediment-water interface and the
hydrological parameters of reservoir, and then we calculated the contribution from the concentration gradient of the total soluble
phosphorus between the surface sediment and the water body. The result showed that the sediment of shanzi reservoir had a great
release potential of the phosphorus and there was an apparent concentration gradient of the total soluble phosphorus between the
surface sediment and the water body which releasing flux was from 0.0420pug/(cm*d)) to 0.167ug/(cm>d)). The contribution of
sediment phosphorus to the phosphorus concentration of the water body was from 0.7% to 6%. The contribution in Autumn and in
Winter were bigger than in Spring and in Summer. The sediment phosphorus load would be an important factor of the trophic status
of the reservoir if the outside sources had been reduced.
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Fig.1 Location site of the reach of Shanzi Dam
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DU T IR TR R B SRR L (g/em®), 3 S FATRE, BORE;

DB KF HAEE ARG, i 20 HIF, A HERENE, (g/em?), 3 ANFATHE, BOEHIME.
222 AKKEEMMES KFEZ 0.45um BT uE, S RRBRFAIG, SABET L GBI 2 B mbERES, A4
FESIR 3 ASFATRE, BOEI(E.
223 ABRMBHE TIRYBIEENDYR A SMT P, SBT3 E i /. AR 3 4 F
1R, BOPMA.

FREX 0.200g #5410 20ml 1mol/L NaOH #&% 16h J5 B0, B 10ml _EER A 4ml 3.5mol/L HC1 # &
16 J5 &0, SSPIL ORI E B S i, 15 280408/ 45 & B3 (NaOH-P); Imol/L NaOH $2IU= 195k i Fi 1
I NaCl IS VESS, A 20ml 1mol/L HCI $§% 16h J5 2 BUAH 45 & A8 (Ca-P); #REL 0.200g F£5 1 20ml
lmoV/L HCL 4% 16h J5 #2BUICHLBR(IP); ik Al 258 FoR VR MR, Rk T4, B75¥ 30s, T 450C 55
kAL 3h, i 20ml 1mol/L HC1 #%3%; 16h G H#2ICAH HLEF(OP); FREL 0.200g £, T 450°C 3 prhik(t
3h, il 20ml 3.5mol/L HC1 ¥%3% 16h J5$2HUE#E(TP).
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Fig.2 Distribution of the forms of phosphorus in the surface sediment
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Tab.1 Pearson pertinence analysis of the forms of phosphorus in the surface sediment and the total dissolved

phosphorus in the core water and total dissolved phosphorus in the overlay water

& /K TDP R/ Lk IR B %K TDP
[ K TDP 1.000
BRI 0.492 1.000
0 -0.255 0.602 1.000
AL 0.519 0.367 0.317 1.000
X 0312 0.948 0.805 0.489 1.000
F#k TDP 0.664 0.074 -0.426 0.341 -0.045 1.000

* =8, Fdi o E MK P<0.01.
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2004-2005 AFEAN[E] ZTT IIATF K A RAE AT RIK IR GR 2)FRW, WP E X BRE 4L TFoKkFr. K
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i, GEHIE 3 A FATREBCEBIME, AHXHR2E/NT 5%, PUASZETT 4 RAE S ] BRK A P 1) & i
RF AR S e B i, DT — /K AL A7 76 BH 0 1) I A Ml v B 1 0 B (1 3).
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Tab.2 Average depth of the water in four seasons in the shanzi reservoir from 2004 to 2005

F-H H ¥ (m) £ H (m) JEE 0 (m) K (m)
2004-10 20.1 21.2 33.4 42.6
2005-01 13.8 17.4 29.9 40.6
2005-04 21.2 23.3 36.2 47.1
2005-07 24.6 27.2 40.4 50.6
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Fig.3 Concentrations of the total dissolved phosphorus at each section in four seasons
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B4R, A 1 A 1] B B i PR B BN R R RS2 280y, G BB IR (1.48%-5.96%)>L 1
(0.92%—-4.04%)>22.0>(0.76%—4.02%)> K I(0.74%-2.56%), S HOH AL AN AR B, X2 K R 2
B MUY BB A K, SRR E, KE, KESE R R A G, k% Rl
>PEL>E > HR, LR SR R HoE B, i TR KRR, B T AL B Ou K (A Y 5T
BRARE . — B R A G B, AR BRI K A A B A R A 5 i, 6l 7 AR B4 TR A
LB FEEOR, (EARTERERYR, (KRS R ST B S o HiGE L PAI R, BK(4.15%)%(4.02%)
A TTRR RS T (2.21%) H.(0.97%). 552 b 8] K SA A PERE A9 9 1S KR EA TR RRIC &R, BRUIR
Iy BOE R, T KRR 3-11 ABBUK IR R E 4320, DRI BRI B 7 A Pl I Bk A0 s PR
TEURIERJZ LR, DX 48 A R DOK A B R BE ARG 15 T4 K e TR 2 20304, ATBI K3 B
VIR PR IR 5 10 1 KPR B TR A X B A KA LR R W52, (EJR A R BB CRE 1 /)N, S5 SRR I
(A B /K SR AR PR FIOM K AR B STRRTE PO A 2219 LR, SR 3 il 81, AN[R] 245 FIAN ] i A2 A TERR
XK A 3R TR/ 0.7%—6% 2 [1].
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Tab.3 Calculation of the contribution of the sediment phosphorus to the water body

HIH - FLBRE FLBRAK B Js H C n
(]F-H) (%) BSE (ng/em®)  (ng/(cm®d)) (m) (pg/ml) (%)
2004-10 HIZE 56.34 0.5500 0.0934 11.6 0.0694 5.96

L 57.43 0.5456 0.0958 20.0 0.0609 4.04
FEL> 52.38 0.6650 0.0970 22.0 0.0564 4.02
KN 52.30 0.8694 0.1264 45.1 0.0566 2.56
2005-01 HIZE 62.08 0.2302 0.0420 10.8 0.0505 5.70
£H 62.11 0.2410 0.0438 16.8 0.0460 420
JEAIR 61.77 0.2602 0.0470 20.0 0.0451 3.86
o 61.74 0.2634 0.0476 393 0.0390 230
2005-04 HiZE 53.38 0.3642 0.0536 153 0.0315 3.46
L 55.39 0.3408 0.0544 22.4 0.0352 2.14
FEL> 52.75 0.3804 0.0548 31.1 0.0280 1.96
K 52.75 0.3912 0.0558 45.1 0.0300 1.28
2005-07 HIE 53.62 0.8052 0.1468 22.1 0.0790 1.48
£H 54.79 0.7796 0.1484 28.4 0.1000 0.92
JEAR 53.21 0.8454 0.1504 35.0 0.0990 0.76
K 53.02 0.9454 0.1670 50.7 0.0790 0.74
* (SR I=PE AT R, LK IE R & KRR 1.67x10°m°, ZAE Wi 58.9m’/s, Z 0 it
R E SRR Z MM ORISR, KRG IEZER XM BB 052, A BRI

DXAN ] i ASE /KR 1 52 B B i) e S A [

TESEPR A TUARYI IR 22 b, 7 B fk i 52 2 W R A, 8 7 S PR T A2, SEBrdy BOEE L3R 1Y
18, 3 U A o e FUR SO T ORI S R MR 2 T A e R B, 18] K HIOG A R B9 BTk
B R BB Y ol B R KRB AN b B K R Ar e I B A, B IR EKIR Y . R
A7 b B 7K A A A B 1] 2 S A DR R SIEB B9 DX A R AR 2 1 e ) B, YT 3E DX A /K A 2 1 B T, R 4%
KA EJRE BIZATT, RINEBRAY B K PR TR BE AT RE SR, 7R AR = F 1Y, oK
IY)Z, T BEOK AT HOR B BRI ER)Z LUR, PR K AR AR AR B /D, R R K IR 2 1 R, b 8l
R AT 20K T 2K e e L I P R Il 2R 2, STRRIZRBUEAL, FRIE AR AR IR JZ I8 B 1T,
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UMW -/K S TIPS 2692k, (81K i b B2 9 I 3 Ak e 2 B K DA B, 2 Hh B ] 11 3%
JEAKBOEAL. FRT LA K A R P I A TR A R WA AE P AR AR ™ A R, 7 R (R A1 15 e
FREIEHI LS, DU ] BRACH LB VAR 98 F7 e S8 2 A SR St UL PN 50 77 S0 O BT

4 i

KR Z DTS S &8 TE 600.0-1000.0mg/kg 2 18], T PERR IAS /ARG5S HAA DL 5 A
BRI 73%-85%, FRMHILAF/KERZUIBY BA BRI RE; DU DU M KIS i e 5
B AR BR8] R R AR S P A T OB 1R BRI S A R ) L BRI O T8 DU B A R
PBGE AR, DU KRS FE ST/ INE 0.7%—-6% 2 1], A RkA A5 UMW B K AR i 52
AR TEE T, MINFDE, TR 0 78— B R R R 7K S TR S M B DTk B
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