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Comparative Study on Nitrogen and Phosphorus Characteristics of Atmospheric
Wet Deposition in Lake Taihu from 2009 to 2018
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Abstract: In order to better show the characteristics of atmospheric wet deposition in the Lake Taihu Basin in the past ten years, based on
the wet deposition investigation in Lake Taihu from August 2009 to July 2010 and from August 2017 to July 2018, variation trends of
nitrogen and phosphorus in the wet deposition were analyzed from the three perspectives of precipitation TN, TP concentration, wet
deposition rate and deposition flux. The results showed that: (1) The average concentration of TN and TP from August 2009 to July 2010
was 3. 170 and 0. 077 mg/L, and 3. 160 and 0. 056 mg/L from August 2017 to July 2018, respectively. The results of T test showed that
the two annual TN and TP pollution levels were significantly different, mainly due to the decrease of high pollution concentration
precipitation events from 2017 to 2018. The variation of annual precipitation in the TN and TP became smaller and tended to stabilize;
(2) In the two wet deposition surveys, the average wet deposition rates of TN and TP from August 2017 to July 2018 decreased by 33%
and 53% , respectively, compared with those from August 2009 to July 2010. The spatial distribution of TN and TP wet deposition in the
Lake Taihu Basin from August 2017 to July 2018 tended to be stable. (3) From August 2017 to July 2018, the atmospheric wet deposition
fluxes of TN and TP in the Lake Taihu Basin were 7641 and 131 t, respectively. Compared with the reported values from 2009 to 2010,
TN deposition flux decreased by 30% and TP deposition flux decreased by 47%. In general, due to the reduction of high pollution
concentration precipitation events from August 2017 to July 2018, the spatial distribution was more uniform, and the quality of
precipitation water from August 2017 to July 2018 was better than that from August 2009 to July 2010. The studies show that the average
concentration of TN in the two surveys was far higher than the value of eutrophication threshold (0.2 mg/L), so the nutrients from
atmospheric deposition are a contributor to the eutrophication of Lake Taihu that cannot be ignored.
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SR Z — BRI KI5 e B E T 2 8, K
W SIRTIRE p (TN ) B3 A K 4K 2020 441
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Lake Taihu
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Table 1 Monthly statistics of precipitation of the Lake Taihu from August 2009 to July 2010 and August 2017 to July 2018 mm
i 2017 4% 8 H—2018 4F 7 H 2009 4 8 H—2010 4¢ 7 H
H JEFEIX ARIRHIX WO X MEBHIX. PEESEIX JEEWIX AREEIX WO X MTRIX PEEREIX
8 H 193.8 93.0 83.0 84.5 164. 6 152.5 252.5 182.5 243.5 157. 1
9H 202. 8 164.5 125.0 109.5 165.3 88.9 100.0 55.7 71.2 91.3
10 H 87.4 51.8 68.5 70. 1 98.2 16. 1 17.7 11.9 12. 4 14.0
11 A 31.0 47.5 50.5 61.5 33.6 89.3 103.8 122.4 178.6 110. 8
12 A 15.2 25.0 27.0 29.5 17.8 61.3 60.3 60.0 65.9 66. 8
1 H 88.8 85.4 97.1 113.2 103. 1 32.3 45.9 42.9 45. 1 32.7
2 H 51.6 47.0 59.9 54.1 64.6 92.2 84.8 91.0 128.3 118.5
34 65.7 54.8 64.3 76.2 55.2 127.8 157.4 166. 4 267.6 147. 1
4 H 70.6 87.5 95.4 99.7 82.4 102. 6 88.9 99.8 120. 1 112.2
5H 96.7 131.3 115.3 125.4 119.4 57.1 63.2 76.0 68.9 65.0
6 H 86. 1 110. 8 97.3 120.2 98.2 24.3 72.1 75.2 124.1 54.4
7H 134.7 129.5 114.2 148.5 136. 4 217.7 192.9 244. 8 225.5 282.3
BT 1124.4 1028.1 997.5 1092. 4 1138.8 1062. 1 1239.5 1228.6 1551.2 1252.2
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f &l 2 0] 0, 2009 4F 8 H—2010 4F 7 F FEsK
p(TN) {5 A 0.10 ~ 7.90 mg/L, ¥ {EH 3.17
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Fig.2 Monthly characteristics of TN concentration in wet deposition of Lake Taihu
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Fig.3 Monthly characteristics of TP concentration in wet deposition of Lake Taihu

SRR A AR R G BT A A A I P e R
A3 514 2009 4E 8 H—2010 4E 7 F #2017 4E 8 H—
2018 4% 7 H PRIRAE BE JH A %4 5 2010 41 2017 4F
TR 5 I 6 A 4K 5 B8 % L. 2009 4F 8 H—
2010 4F 7 A K&K T p (TN) p (TP ) 4F B 73 51
3.170 1 0.080 mg/L, A Lt F 2009 4F ] & 7K it
(p(TN) p(TP) FI4E 53514 2. 260.0. 062 mg/L) 43
W 409% 1 30%. 2017 4F 8 H—2018 4 7 H Rk
Fip (TN) .p (TP) 4E3{H 43 51 2k 3. 160 F1 0. 060
mg/L, Hor  BEKH p (TP ) AF AR T 2017 4FI1AIK
I, WK p (CTN) A LT 2017 4EWIA K B (p(TN)
1. 600 mg/L) =t 98%.

2020 =KWK IK T p (TN) .p (TP) BLEI H b
4351k 2,00 F1°0. 05 mg/L'® ¥ 2009 4E 8 F] —2010
4E7 AMI2017 4E 8 H—2018 47 A WK K 1A 5L
P2z il BE AR BT L ULIEL 4) 5 R A K it H
FrXt LA T, 60% R K F 44 rh p (TP) w85 T R i iAK
JERLK] AR, 85% [k p (‘TN ¥ T A5 44 /K Joi AR
R E bR PIRIE A RE K p (TN) (L & T KA
B IR (0.2 mg/L) M7 I I RSB ITRE Y
BFRERX W & IR STl A o] 240
2.3 TN.TP YR UTREZRT 23 AR FEAE

2009 4F 8 H—2010 4 7 H TN J UL R 25 A
3707 ~6 686 kg/(km’-a) , F-HI{H M 4 864 kg/(km*+a);

TP ¥R 1T 330 Bl 35 ~236 kg/(km?-a) , F-341H Ky
118 kg/(km’-a). 2017 48 H—2018 47 H TN {&iiL
W% 30 Bl 2 756 ~ 3 966 kg/(km® - a) , F-HI 1 H
3268 kg/(km® - a); TP & UL K R 7L [l R 45 ~ 66
kg/(km*-a) ,SFYIMEH N 56 kg/(km*+a). 5 2009 4F 8
H-—2010 45 7 A A, 2017 4 8 H—2018 4 7 H
TN TP ~F-BIB IR 73 5 T % 33% .53% , KIBIT
REAE R AR TN TP iy AR ELAT oA B AAIE

R T BRI 9 B T R 2 A% [R) A AR R AE R
2009 4F- 8 H—2010 4 7 H F1 2017 4 8 H—2018 4
7 H TN TP IR Uik 25 [ 22 EE (WLE 5.6) . H
5.6 A1 WL, 55 2009 4F 8 H—2010 4% 7 A AL ,2017
4E 8 H—2018 4E 7 H KM TN, TP I 3T K A0 X #5¢
%, Has A8 470N, 2009 4 8 H—2010 4% 7 H 4
R IR TN 18T R R W (B 1 9078 W) g S 1l IX
TP T 5 20 W A HH 30 7 R I8 b 38 1l 1X 5 2017 4F 8
H—2018 7 A &SRB, TN MR IR I (E
BRAE A WAL L X, TP W5 170 R 23R UG AF 11 B AE A P
LK. PIAMERE TN TP JR TR 2R A 25 [a) 43 A B AT
—EA A T REE P DSOS R PR A AR T H
JRUXS 5067 49 oG Sk Wk 85 5% ) R X AR VR B )
M S R XU B Bl K AR R B A T AR Y s A2
X . KW TP LLTU0RE i 3, TN DR UL R
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Fig.4 Frequency characteristics of N and P concentration in the wet deposition of Lake Taihu
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Fig.5 Spatial distribution of TN of wet deposition rates (WDR) in Lake Taihu
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2009 4% 8 H—2010 4 7 HAH L, RABITFEH TN,
TP AYAE TR A 23 51 0 10 868 il 247 t, 73 3 K B
30% 47% , 5 2002—2003 EHF5E 45 B A

FRAE AR 38 A AT 0, TR i 5 K
R A R R AR DG, MR K D I 4 AT, 2009 4F 8
H—2010 4F 7 AW R IRE K & JLER 1 IX | Fg #i
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Table 2 Historical characteristics of TN and TP of

wet deposition in Lake Taihu

BT RRIE e/t

B8] S/ Sl
TN TP
1987—1988 4f 2527 55 SCHk[ 26]
2002—2003 4E 7 852 203 SCHR[S]
2011 4F 13 150 318 CHR[34]
2014 4E 3907 61.77 SCHk[ 7]
2009—2010 4F 10 868 247 WA
2017—2018 4F 7 641 131 20/

p(TP) S A 3, — /N T 10 mm FORFEK DL
KK p (TN) p (TP ) XA . 2017 4F 9 H 24
H VLI R R R I EE A N 20 20l Rk
#it 9 H AT R E. Bk, TR R SR
SEDRIRE M TR T 18 2R B Z IR I T5 Yk
JEE VAR I i f) A0F 9 200 AR ARG i AR 4 2% A X A
JRE TR R e AR Al A — 2 B2 R .

MBEAK H p (TN) .p (TP) 43 #T,2009 4 8 H—
2010 4F 7 A 5 2017 4 8 H—2018 4 7 H [& K
p(TN) p(TP) FHME LK (T K5, 2 7B F
(P<0.01). Z55 WA 4ERE p(TN) \p (TP) -2 {EH ]
1,2017—2018 4E[% /KR p(TN) p (TP ) A L F 2009
4E 8 H—2010 4F 7 A WEFRAL. KKK Fp(TN) |
p(TP) EEAZ X5 YL YR A2 0 0. [ 2007 4F 4
FVIR, A SR i K AR KRR AR Th 22k, 51 R T
BHIKSEHLF G, IS T R 7l 25 4 1 3

T XTER G AT BE2h RS IS 6 AN AT
M SEAT I A5 I e R, DL PR G 380 1 KT
SR A O R A B O I BRI Tl Al F AR ek
T2 100 5K EHE TG 4k T4k 5 300 K KfF AN ik
FrRAEA A 1 000 52, 52 38 1 A2 77 ® A% 4l 4 900
K, VNG SAFT R EH B F5H7 1 800 Z4k.
I, IS YL VR AT B A AL IR, X X R A DA
KBER S p(TN) \p (TP) K1 BA — & 1 ek 3%
YEH.
3 Fig

a) 2009 4F 8 H—2010 4F 7 AREKH p(TN) &
FEI24 0. 10 ~7. 90 mg/L, F-H{H A 3. 17 mg/L, 255 R
BN 55%. p(TP) M 0. 009 ~0. 480 mg/L, V-1l
9 0.077 mg/L, 25 7 REH 130%. 2017 4 8 H—
2018 4FE 7 H A &K p(TN) JEH K 1.51~5.13
mg/L, FI{EH 3. 16 mg/L, 25 R ECH 25%. p(TP)
TG FE K 0. 024 ~0. 088 mg/L, F-HI{E H 0. 056 mg/L, 7%
T RBON 25%. 2009 4F 8 H—2010 47 A 5 2017 4F
8 H—2018 4= 7 HFEKH p(TN) p(TP) F-HIH LhHK
(THE) , 22 5Pk B35 (P<0.01). 454 A4 %
K p(TN) \p (TP ) 728 5 ZREL, 3R W48 e oo B 1) 7 e
RERCTE DL K P p(TN) (p(TP) 4R TARE .

b) 2009 4% 8 H—2010 4% 7 H TN MUTFEZF-1
{5} 4 864 kg/(km?-a), TP IB I I3 P {H Jy 118
kg/(km*+a). 2017 4= 8 H—2018 4 7 H TN {EILF%
FFHEH 3 268 keg/(km?-a) , TP BT L S48
56 kg/(km®-a). 5 2009 4 8 H—2010 4F 7 H
It ,2017 4 8 H—2018 457 H TN TP JRUi K44
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