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Release fluxes estimate of phosphorus in a urban shallow lake ; Lake Xuanwu, Nanjing
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Abstract: The phycial and chemical characteristics of the surface sediment of Lake Xuanwu, Nanjing were investi-
gated in April-September, 2004 and April-July, 2005. After simulating the phosphorus release in laboratory from
the surface sediments samples under static conditions under 5,10,15,25,35°C , respectively, the release fluxes of
phosphorus across the water-sediment interface in different sub-lakes of Lake Xuanxu were calculated, i. e.
0.815 /a, 1.013 /a and 0. 266 t/a for northern, southeastern and southwestern sub-lakes, separately. The total
release flux for Lake Xuanwu could be 2. 094 t/a. Based on the Fick’s Law, a pore water dispersion model was
build up, and the phosphorus release for the whole Lake Xuan could be calculated as 2. 014 t/a to the water, with
0.799 t/a, 0.983 t/a and 0. 232 t/a for northern, southeastern and southwestern sub-lakes. Such a net release
from lake sediment for phosphorus makes an appropriate 0. 101 mg/L in lake water-a value exceeding threshold for
lake eutrophication-on the year run when excluding the diffusion pollution to the lake. As a result, additional meas-
ures should be taken to reduce internal phosphorus pollution even when external pollutants are under control.

Keywords : Urban lakes; phosphorus release; pore water; Fick’s Law; Lake Xuanwu

VLA B [ 280 1 2 R , WV TG D8 80 52 A8 B R R A 95 e, o /K A e 6, U A A — A 5 R 77
Vi AE— R AT SRS VR I B i 62 (A N, P25 S Bl A TR TR R A B i K MR
HOE TR, BRI, WA K A B SRR SRR R W R BN B I 2. BRge R AR N R, T
HNBEAAS BRI OU R, DU b B BRI B B R WA B R R IR, KD R
i DX 2 P I B AR R A B 50 6 R o S IR HLIX , KT 1 km® /T 100 ke B91IH A 633
ANPY R K WA, S GO WA L, K A B K R B TR YR — KA, U8 - K AL
REMEATHRZURI S (0 FR W ac . A 500 %, S0 A9 U8 Ho (N/P) KT 7 I, B2 35051 3 5 ek iy

s IRSCHRBIRTR : B K A ARl A F S BB E (50239030 ) AnH =A% B AR Q1# AT H (KZCX3 - SW -348)
2004 —12 - 06 Yif ;2005 —08 — 17 Witk fm. 2884, 55,1974 A= {584 E - mail; gongchunsheng@ 163. com



180 J. Lake Sci. (#1:6#3) ,2006,18(2)

BRI FROCR D R, DR oK BN U8 Rl i B B IR BT . Otk , AT L A e
AL /N K A —— R it b , G A S A T AN [l B 0 e 3 PR S 6 A1 [R] Bt K 3 A
TAWFSE 2 IR Ve R A, AT A 2 iR 5 7 S M S SR AR AR B

1 Z R R e L S F0 D IR HFAE

LRI T RS SR X AR AU, e i AR e i B P R i B %, 10,0 m KA B R EIOKIR 1.2 m A

A7 T AR 3. 71 km®  JCH G 1. 44 km® KRG 1. 78 km® PG REG I 0. 49 km® . KR W8 501 , 7E L
X 1*(32°0452.9"N,118°46'55.9"E) A Ml X 2* (32°04'28. 8 N,118°47'32.3"E) ,3%(32°04'14. 8"N,118°
47'56.7"E) UG HIX 4% (32°04'08. 0N, 118°47'32.3"E). F 2004 44 H -9 A M12005 4E4 A -7 ARH
@62 x 1000 mm A5 WL E AT ISR HORAE RS , T ELBORETRBETE 25 em DL, BRFE LRI R AE R 2K
FELAHEATIC TR BRI A HT 5 JIC VR Bl 52 30, A BRAL A0 AT A RE R AR5 S BV BRI VI 80 40 )2 (5 2 em BL— )2
BE) A3 pH AT Eh, 2 J5 RIS JR A 9] 52 56 % 8 T B B A XU, 32 00 493 RBERFIE Of-4 100 H B LA if
TR HT. WA TE AL HEREE M GBIA S R AL TR A LT ) (ARl 324 ) 43S 3B, 58 4 J& >k Fl PRODIGY
HIGH DISPERSION ICP 47 5 . 2 X 10 R4 UKL 20 1 AR DKL ) 5 RRL ok 32, i 64% — 98% , @ Al
B TR E. DUBUWIRE SRS £ b IR/ SRR 2 R 3, R RIS A RS R A A5 TSRS TR
FIKFRIE 50% —80% A, LI AR :60% - 85% ,pH

BREE%) {4:7.56 —8.76,Eh: — 216 — 168, 0 B F 35 1t .

.04 K .08 0.1 12 0.14 .1
g4 006 O 0o B 018 .20 -0.25 mmol/g, £ HLIE:7. 47 - 13.97,TN:2. 5

sl -3.7 mg/g. LMV D LA R IR 1. %525 T
2 10l RURR BRI B 45 R R W X s e TT L
E‘ff WA A i s, R 4% . ECHLBE TP I B A
%151 FORERRBKAR 5 A BRI 42% | B5 45 & 5B (Ca - P)
20} * 1# SRR 20% , 30 SRS AT BRI £ o5 SR 9% ,
sl LI PR 26% , ALK MR A R R
x 4% FE AR A AN 1 R, i IE BTG
20F FR NS VRwlE 2 1 1 43 A 22 55 W] ., S B 1) I
Bl 1 % R TR TR 14T HAA A, 2 R TR R A RSB T
Fig. 1 Vertical distribution of phosphorus content JEZFBUNOFE R A 1S em AbERZ, EBEE
in the sediment of Lake Xuanwu Z I B B AT R TF 15 em J5 X AP
HEARYI, HEFFTE 0. 055% Ze A
1 ZRMRZ VORI 2= 2
Tab. 1 Chemical contents of the surface sediments of Lake Xuanwu
( ﬁfi%ﬁﬁi : Si0, ALO, Fe,0, Ca0 MgO TiO, MnO K,0 Na,0 P,0;
B3R 67.66 15.65 6.5 2.19 1.74 0.77 0.14 2.20 1.25 0.47
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Tab. 2 The rate of DTP release of Lake Xuanwu on the basis of the experimental results

SEEREE(C) RO (1)
1 2" 3" 4"
5 0.22 0.23 0.21 0.19
10 0.42 0.43 0.41 0.39
15 0.89 0.96 0.85 0.81
25 2.97 3.06 2.91 2.87
35 10.08 10.21 9. 99 9.92
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Tab. 3 The amount of DTP release of Lake Xuanwu on the basis of the experimental results

SEHRE(C) I 2* 3* 4*
5 0.017 0.011 0.011 0.005
10 0.056 0.035 0.034 0.018
15 0. 164 0.109 0.097 0.051
25 0.313 0.199 0.189 0.103
35 0.265 0. 166 0.162 0.089
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Tab. 4 The amount of DTP release of Lake Xuanwu on the basis of the pore water dispersion model

il fLER MIBUKHBE  EEDKHRE £/ ek AR
‘ (%) (mg/L) (mg/L)  (mg/(m’ - d)) (1)
1 72.36 0.213 0.149 1.521 0.799
2* 81.76 0.202 0.143 1.584 0.515
3 84.42 0.215 0.163 1.442 0.468
4" 80. 56 0.194 0.145 1.296 0.232
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