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Charactistics of nitrogen pollution of rivers flowing through different lake buffer strips in
autumn/winter, Taihu Basin

HU Xiaozhen, GENG Rongmei, XU Qiujin, JIANG Lijia & LIN Nana
( Lake Engineering Research Centre, Chinese Research Academy of Environmental Sciences, Beijing 100012, P.R.China)

Abstract; In order to study the nitrogen pollution characteristics in rivers flowing through different lake buffer zones, thirty-two
sites of four rivers flowing through the buffer zones of Lake Taihu were sampled and analyzed continuously from September to De-
cember in 2011. The results showed that total nitrogen (TN ) reduced from outside to inside the buffer zones in rivers flowing
through types of farmland, while appeared slight increase at lake estuary. As far as both the river flowing through the pond type
buffer zone and the river through the village type buffer, the TN concentrations had nearly no change along the flow direction from
outside of buffer zone to the inside of buffer zone, except a significant increase in the lake estuary area. However, the concentra-
tions of all kinds of nitrogen along the river in the lake which flows through the ecological type buffer was reduced gradually. Among
rivers flowing through buffer strips of four different types, nitrate nitrogen(NO3-N) was the dominant form of nitrogen element in
types of farmland, aquaculture ponds and ecological, while NO3-N and ammonium nitrogen (NH;-N) were both the dominant
forms of nitrogen element in type of village zone. Both TN and NH} -N showed significant positive correlation with the types of buffer
zone. Pollution from these buffer zones discharged into rivers had a significant impact on the total amount and form of nitrogen. The
ecological-type buffer zone has the best purification ability, with TN, NO3-N and NH} -N concentration reduction rates were 60% ,
53% and 61% , respectively.
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Fig.1 Distribution of sampling sites in rivers flowing through different lake buffer zones
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Fig.2 Changes of TN, NO;-N and NH}-N concentrations in rivers flowing through buffer zones of farmland type
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flowing through buffer zones of aquaculture ponds type



1198 J. Lake Sci. (#ia#+3) ,2016,28(6)

B BE 5 TN H 39 B E A3 LI B 17% ~30% , 33918~ 23% , AT WL NH;-N F1 NO;-N 75 F1 7% B 22 whaiy
T AR (18] 4a) .

TN REETE 910 7 5 i AL (ke 355 1 KA A AN ], 32 B 2 iy b < ity N < AT E1, 10 1
G328 DXCBR R AL Y TN R BE g T HeAl 3 S G X1 X B, 11 3 43 22 ety A FIACTI T 11 TN 9 B2 A T
il 3 AR X B (B G6.GT GALAL) . NOS-N W B 4 A H iR AR {5 1 B KRR — 2, Z bl N
NO;-N e FEREATH W] . 22 ohaly 9 NH-N ¥RBEAE 9,10 A K TGl S 46 11,12 A5 /N T 8% vhafy b
NH{-NIREE, 10 A 48z ohifli N NH-N W EZESR 12 A Zemvif I NH-N iR BEEAR (8] 4b~d) .

55 a —a—TN 8 b --9H
~ —e—NO;N 71 o
307 —a-NH,-N A —-11
4.5 1 4 6 —*=12
go 401 5
E 357 " / g A ~—e
e 3.0 -— g 4
i\
% 2.5 1 \\/./ :E/ N \0——'-=
= z 3 "
® 207 b = /:_
151 — el " 2 o AT m—
1.0 1 A—A— : N—A—
0.5 1, s —X——.\ ‘_A’/:~/m~‘ " ME f~Am~ 5 ok
0 AT AT ERL IR o IR EL RN Gt
Gl G2 G3 G4 G5 G6 G7 G8 G9 Gl G2 G3 G4 G5 G6 G7 G8 G9
5.0 3.0

—=—9H

-=-9 H

4.5 ¢ ——10 d —e—10

40 ] —a—1] 2.5 —a—11

: 72 ——12
W

_ * 2.0
: A
2.0 ]

>

N/(mg/L)

1.51

NO;-N/(mg/L)
(98]
(=)

2.5 +'4

=

Z 1.0 \0———0/%: o
1.5 | m *, . X
1.0 \\ - 051 ‘%R‘/txz NS
0.5 ] .\§ —_ :;: ol ..® B —a— g—"
0 N % e Sitagal RN elpiii b

Gl G2 G3 G4 G5 G6 G7 G8 G9 Gl G2 G3 G4 G5 G6 G7 G8&8 G9

[&] 4 JR AN T ZE s R TN ONO;-N Rl NH-N ¥ & U281k

Fig.4 Changes of TN, NO;-N and NH}-N concentrations in rivers flowing through buffer zones of villages type
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Fig.5 Changes of TN, NO;-N and NH;-N concentrations in rivers flowing through buffer zones of ecology type

3 itig

3.1 A EZE B i H N sk 4 i & T = B (8 L4

MWRIEHRE , L 4 P RIS vy A5t A L8 X B b TN (NOS-N F1 NH;-N ¥k EE7E 9-12 H B
P KEAS L HAS LR BT 2s 5 TN AR 10 A e, 11 H A BT F R 78 12 A 4y Xl T &
TERILE w7 B AT P TN W B d i (P 6) . AR RIS ofoat P9 Pl TR REROC R AY BBUAE YT B 2, TR &
HAH A NO;-N ¥ BE RN a2 55, W4 HAt 3 Ah2E AL whatfy AT I NOS-N ¥R EETE 9,10 H g
R EE 12 A RIEHK. FRAFFE YR shis ARG NH;-N B2 Bl ) Be AR SR Wi a3 4
Hofly 3 RIS phtty AHIATIA NH -N ¥ 8 AR 10 A0k B B (8, BEJS AWV, T 28] 15 T 2% iy A
W ol A KA AR T KD NH -N SR .

9.10 A Ab T2, A, X N RS — a2 B R BERDY R E A SRR IR R ZE ML,
EAEP AR AT, A R AY N B, TS BOAGSIATR K f N R BERR AR 17 11,12 A (3 BRI B/ 4
ARFEARS 1F W NS SR YIBRE ) MR TR, BOBS AL P URES  [] A 4 PR B RS A 35 R e A A= R 1y I
W N EHRE, NI FBOKE D N e 8 T 5. FRaE 55 R V5 Y S T 2K SRR R KRR R A 6 5 K &
AR N, B BRI HEAA BRI, 6 9 10 A £y F5 78 3 B R 95 B 2% o AT R /Y N 308 vty
P RIEF .

3.2 MEARERBEHHHINMARKERETET B HIFE

WE 4 RSB 25 vt 4% IX BEI AT TN (NOS-N il NH-N e B8 A B I FRAsfh i 34 AN [
T2 A TR 28 ity AWIAT I NOS-N MR BE i, TN B2 NH-N e 3 U 5 S s/ e 388 R A 34, NOS -N ¥R i
TR/ ; 28 TR0 R G2 ity AT NH -N Ve BE e fIR, & ZUTRIE SR S e e i R, A
T 11 Ah R BE IR T 22 ot A1 5 A V5 UG8 oh A AT IR TN B NHG-N R ¥ i, 4 ZOC R B RIR
SR INF IO S AR AT 1 A v B I K TR vhory SR B T2 AR SR i AT TN & NOS-N ¥



1200

TN/(mg/L)
S = = NN W W s B W
© n o n o u o W o wn o
ot

A/_A

9 10

J. Lake Sci. (#ia#+3) ,2016,28(6)

—e— T —e—FRIHYER] —a— AR e h T
2.51
2.0

3151 )

[ 1]

£ £

Z z

S'1.01 ==}

z Z
0.5

0l — : : .
9 10 11 124

¥ 121

._.
~
,

—_
(i8]
L

-
(=}
L

o
o0

e
o

N
~
L

o
to

0

*

'Y
ﬁ
9 10 11 1241

B 6 Fis 4 FhASRIZE iy AW 3 TN NO;-N Al NH;-N ¥ & s} [e] 25 4k

Fig.6 Time variation of TN, NO;-N and NH}-N concentrations in rivers flowing through buffer zones of four types
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BiF TR A [0 52 T ok TN NH -N 3 45 28 o 700 1) 5 4 (0 38 I AH G ( P<0.01) , R W25 ofviiy SMIR T
Yefll AR 28 2% s B AW T RGBS e AR AR KR (6 1) . AR B whaly RIS YL R 22N
TREAE 2 5 20 A 0 S e , P A 0 o (0 PRl 78 33 7o A e 18 LA B A ol o 98 95 e e B ) DA
SR B YH I 5% Wl 05 Y R N 5 B I I B T K A R TR oy T U S R AR T TS KRN AR TR B
NH;-N W& BE BT i b e He b 26 U 2% vh i 785, NOS-N WRBE S g np Al AR e A5 W ARG SE R, v fig ik T
NO;-N 7ERFFPLE ity A5 Y 34 H K L.

TN ¥ B 5K PR IR 2 3 A B S pO AR G, DA K R BE N B 32 52X /OB &7 A2 5 0. NOS-N WREZ 5
NH;-N ¥ B —J7 T B e T4 IR HE A i, 55 — T 1t B e T 7 4k P 2 Ak S5 10 il Ak S g A % 2 il A B2 .
NO;-N ¥ 5 DO ¥ ¥ 2 4% T35 IF 40 ¢ (R* = 0.328, P<0.01) , NH;-N ¥k J# 5 DO ¥ & 2 B F A% (R =
0.284,P<0.05) , SHEAL I S AE Ak R I AILEL—E2K.

F 1 AR GE whas AW rh BT A G i

Tab.1 Correlation analysis of nitrogen in rivers flowing through lake buffer zones

AHICH ¥ TN NO;-N NH}-N 2% iy 7K I pH {H DO

TN 1

NO3-N 0.043 1

NH}-N 0.524** -0.219 1

L Al 0.357** -0.185 0.460 ** 1

KR 0.178 -0.458 ** 0.074 0.049 1

pH -0.040 0.237* -0.014 0.250*  -0.568** 1
DO -0.160 0.328 -0.284" 0.150 -0.477 0.714* 1

* FURE 0.05 7K (L) LB EHIE, s FORAE 0.01 AP (U i A
4 £5ig

1) Ji 2 FAVGE vy (9 AR o TN MR BE FH 28 s 1 00 A 8 it PR R /IS, 380 AT 11 Ak A e ik
LT AR IE R AT VE LR o AW TN W B 2% bt SR A8 wlvaty AR LG R K, B35 A
T BE (B T TR 2 2R A5 T 28 oot AT 3 7 45 RO BB S VAR AN IR FAAIG.

2) FEWLLE 4 FPIEAGIASE vhai AW b, it 28 4% 7Y | 7 B 30 AR R A A5 AU 8 oy AT I LA NOS-N
HEITCE M FEIAAEIEA, 209 5 TN 1 56% 48% 1 49% | TEIE K T NH-N ¥ ; T i 2o 15 75 8 oty
AT NOS-N F1 NH;-N 4350 b7 TN ¥ Y 26% F1 23% , Wi [ oh oG 2 i EEAF IR A,

3) TN HBE NH;-N #6555 oty 2R 0 24 S A 35 IR M G D6 2R, 8 oty AR S e HE A IR 228 ol RO A
TR VR B BB A 7 AR AR R R .

4) RPEI LS 4 FhASRGHIIGE wPoHs (AT I 2K 0 W, 9 46 2 25 R 8 iy A W] I v AL RO B i, K
i 45 V 2475 V2, H TN (NO;S-N il NH;-N & BE SR 20 60% (53% Fl 61% .
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