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Phosphorus loss simulation of lowland polder system

HUANG Jiacong & GAO Junfeng
( Key Laboratory of Watershed Geographic Sciences, Nanjing Institute of Geography and Limnology, Chinese Academy of Sci-
ences, Nanjing 210008 ,P. R. China)

Abstract: Polders are widely distributed in the lowland areas of Lake Taihu bsin. Phosphorus loss from these polders is one of the
main causes of water pollution in the lowland areas. Modeling the process of phosphorus loss from these polders is a critical step to
control non-point phosphorus pollution. A Phosphorus Loss Model for Polder( PLMP) model was developed for Polder Jian, a typi-
cal polder system located in Lake Taihu basin. The model is mainly based on mass conservation of the phosphorus in Polder Jian.
In order to describe phosphorus loss adequately for the polder system, a series of hydrological and phosphorus-transport processes
were included in PLMP, such as precipitation, irrigation, flood drainage, infiltration, crop water requirement, evaporation in the
walter area, phosphorus removal by ditches. Model parameters were determined based on previous case studies and field measure-
ments. The simulation results showed that the phosphorus loss from the polder system was 0. 15 kg/(ha - a). This value is rela-
tively lower than the phosphorus loss from other lowland areas in Lake Taihu basin. Irrigation and precipitation are the main causes
of phosphorus input into the polder, with an input intensity of 0.27 —0.69 and 1.05 —1.19 kg/(ha - a), respectively. Flood
drainage and infiltration cause phosphorus output to the surrounding rivers, with an output intensity of 1. 04 —1.06 and 0. 65 —
0.93 kg/(ha - a) , respectively.
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Fig. 1 Location, land use and sampling sites of Polder Jian

2 HiEskiR

I IXWRE A AT LU 5 DX, WACHE A9 0 A 45 R T VR K e (R 1)

1 EF IR U ARG i 41 3R
Tab. 1 Data list of the phosphorus loss model for polder
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Tab.2 The data of total phosphorus for the phosphorus loss model for polder

AW 1% 35 W AV ] FEGgcR  BBRERE/ (mg/L) SR
BEPHAREF SR (6% ~ 77 E 1) 2013 4 6—9 A 14 0.134
Wk(4* B 1) 2013 4E8 24 H 1 0.051
iE(s* E 1) 2013 4E8 § 24 H 2 0.140
KRG (1% & 1) 2013 4E8 H24 H 6 0.161
B2* & 1) 2013 4E8 H 24 H 6 0.189
JERX (3%, & 1) 2013 4F 8 J1 24 H 1 0.500
MR X i H 2004 4E7—11 A 15 0.683 [13]
S 2004 4E7—11 A 12 0.507 [13]
JE R 2004 4E7—11 A 11 0.901 [13]
BT R X A BAERH 2004 4E 6 —20054E9 H 6 0.69 [14]
V(N 2004 4F 6 FH—2005 49 H 33 0.42 [14]
TR KRR LR e H 2006 4£7—9 A 5 0.45 [15]
JE Rt 2006 4£7—9 H 5 0.56 [15]
S 2006 4£7—9 A 5 0.38 [15]

3 IFXBERIRKEE

FF DB 28 T AR AT K BT SR JE Al 2% T8 T 3P I K o S R 0 OGS AR (18] 2) AL 3 4
AREAR G, RIZKIRE K i oK A& K R E K DU Sk B, B R (AT) 2 1R BT K
94 4F(2009 4F 10 1 H—2013 49 [ 30 H) , ANFEBEH AT 53 MR T .

3.1 Jkigizk 8 F 8

RIFI K AL G DUIE 5 10 0 SR I AR P, R R X S A A A e VA VDA Bk T I IX
3 2ok S A FRIRTSE /K 203 3, Ik B I 5508 /K B0K & 052 2 R W K ENE s R IX
TP R HEER K K 7R R KSR BRI R AR T

T _ pyT-AT T T T
Hyoq = Hppt + AHpyy + Hppr — H PondPump (1)
" ” , S, ” S ” S
T _ T T Town T Paddy T Dry T
AHanl =Pr o+ H'rme . S + Hl’ar](]yQ : S + Hl)ryQ . S - El’nn(l = Hyppaiar (2)
Pond Pond Pond

BRI (mm/ d) 5 H H g, 5350 A BT FF 5] TE HE 55 51 3 A4 7K 380 25 7K 2B i (mm/d ) 5 Pr'
ﬂ‘j H B%ﬂ(i( mm/d) ;H":“nan \H:;a:l(ly() \H;I;yva ﬁ:}’%”ﬂﬂi’fﬁﬂ{l’ IEJ E FRIX N 7k H N :':Eéﬂﬁ E/‘J ﬁi /jﬁ (%E ( mm/d) 5 Sl’nn(] N S])n, N
S bty ~Ston S3 BN RIAK I K 5 TR B XA TR (m® ) 5 By, KIS R % (mm/d) 5 Hy,g, R 7K SBK R



FARIRE P RIT AR A R TR 219

RN

| T | | rewEk | k% |

stk | | T | Fis

Koyt —> BERTK
P2 EF XK 5 B KT 7
Fig. 2 Conceptual diagram of water balance in polder system
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Fig. 3 The water storage controlling irrigation and drainage for polder
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Tab. 3 Parameters in the phosphorus loss model for polder

SHIFS SHE X SHE P ORI
Hopouios AR IR P 1 9 U 2 mm/d Sk 21]
Eb 4 IR IRZE KR 1.09 ~5.30 mm/d SCHk[19]
Cown JERX AR R R 0.8 - SCiik[ 1]
Hiwutot 3 B IX 0 Hb T TR O 0.5~2.0 mm/d SCk[11]
- R Xk S 3 mm SCHk[ 1]
Ky K R K BB 1.0~1.5 - SCHk[11]
Hiatut 7K H K A TR 3R 1 0~2 mm/d SCHR[11,21]
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Hiihn K S B 25 K A R 120 ~ 160 mm SCHk[11]
HY gagviin K HE R &K TR 110 ~ 140 mm SCHk[ 1]
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abid VIR K AR A 22 R 0.419 - SCiik[ 18]
apt, VX LM R U O R R 0.419 - ekl 18]
TPy JiE B X A8 U e e 0.608 mg/LL SCHRT 13-15]
TP gay 7K AR S v B 0.429 mg/L SCHR[13-15]
TPY,, AR B 0.442 mg/L SCHR[13-15]
TPRiver LFHNATIE S vk F 0.11 ~0.16 mg/L iRk e
TP WK B R 0.101 mg/L SCHk[13-15]
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Fig. 4 Parameter dynamics in a year
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Fig. 7 Monthly phosphorus loss and phosphorus input due to irrigation of polder( Oct. 2009 — Sep. 2013 )
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