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Abstract: To understand seasonal and spatial wet deposition characteristics of nutrients input to the Tangpu Reservior Basin, precipi-
tation samples at four sites and stream water samples at three sites were collected from the basin during 2014-2015. The mass concen-
tration of total nitrogen('TN) , nitrate nitrogen (NO3-N), ammonia nitrogen and total phosphorus(TP) in the wet deposition were
measured, and the precipitation characteristics of nitrogen and phosphorus nutrients, the deposition rates and their contributions com-
pared with their counterparts from external loading of streams to the reservoir were studied. The results showed that the annual wet
deposition concentration of TN was 1.02+0.58 mg/L, and the percentages of ammonium, nitrate and organic nitrogen contributed
60.65% , 34.07% and 5.28% of TN, respectively. The annual wet deposition concentration of TP was 0.033+0.028 mg/L. Seasonally,
the concentrations of TN and TP in wet deposition were higher in winter and spring than in summer and autumn. Spatially, the con-
centrations of TN and TP were the highest at Wanghua site. The annual wet deposition rates of TN and TP were about 18.151 and 0.62
kg/(ha-a), and their average annual budgets reached 834.94 and 28.39 t, respectively. The wet depositions of water surface into
Tangpu Reservoir were 24.14 and 0.82 t, and the direct contributions as 1.77% and 3.07% of the stream input. The indirect contribu-
tions of nitrogen and phosphorus from wet deposition sources accounted for 8.3% and 4.6% of the stream input. In summary, the nu-

trient load from the wet deposition plays a crucial role in the nutrient input of reservoirs. Understanding the nutrient load from the wet
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deposition will help us to better manage the reservoir basin and reduce the external nutrient loads to the basin.

Keywords: Tangpu Reservoir Basin; wet atmosphere deposition; nitrogen; phosphorus; contribution
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Fig.2 Concentrations of total nitrogen and total phosphorus in rainwater

at each site of Tangpu Reservoir Basin from 2014 to 2015



1466 J. Lake Sci. (#ia#%) ,2020,32(5)

22 N\EEXEZRA HEFHME

2014— 2015 4E3ZIH K PETR IR 3 4% 2 AJEIE R TN ¥ BV 0.82~4.81 mg/L, F-H{H Ky 2.9420.85
mg/L; NH,-N ¥ BE 5 k7 0.05~0.60 mg/L, F-H{E H7 0.08+£0.07 mg/L; NO;-N ¥ BETE [ 0.6~4.3 me/L, -
PIE A 2.52+0.77 mg/L; TP ¥ FESEHH 0.12~0.30 mg/L, E3{H A 0.06+0.04 me/L([E 3).

K K AR B  H AR KB T2, (b 3K FREE I A v ) (GB 3838— 2002) HrREARIT H A7 i R
{ELXT R ) TN TP BRAE 43531247 0.5 1 0.025 mg/ L, KA TR o 4 s 29 B2 43 2 2 br vEBR (11 2.04
132 4% IRUIRE TN P35 B T8 BZARAERY IV S TP P33 5 38 B An i (9 T 28, 2280 280 B 1 20 ok 2
FRZATAERR(E R 5.88 F1 2.4 45, HAZ I ARME, 7200 TN P45 V 28 TP P IV S, R0 &
TR IC IR I o v 3 R B A S K B K IR R R AR AR B 8 TR A S 7 A — i RS .

5.00 - 0.80
T ‘|‘ 0.70
5 400F 2 0.60F
en on
E 300} . £ 050F
B B 040
£ 200 L £ o30F .
= 1 = x
2 100l i 020+
' - oloF T .
0 1 1 1 O 1 1 1
bz FE FALE AL FEE FALE
500 0.400 -
_ 0350
5 4or S 0300}
E en
= 30k é 0.250 -
g 2 0200 .
= 20} £ 0150 -
ig Lok 5 0.100
0.050F #
0 1 — 1 — 1 O — 1 —
bz FZ TR bz Mz FALE

Pl 3 2014— 2015 4973 /K PR I T B A BRI L R e JEE

Fig.3 Concentration of nitrogen and phosphorus in the main streams of Tangpu Reservoir Basin from 2014 to 2015
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Tab.1 Concentration and species composition of nitrogen in rainwater of Tangpu Reservoir Basin

FhEA TN/(mg/L) NH;-N/(mg/L) NO3-N/(mg/L) ON/(mg/L)  NH3-N/%  NO;-N/%  ON/%

Ttk 1.37+0.73 0.78+0.39 0.42+0.21 0.17£0.12 56.93 30.66 12.41
Tix 0.94+0.50 0.52+0.34 0.36+0.17 0.06+0.09 55.32 38.30 6.38
wok 0.75+0.34 0.48+0.20 0.26+0.11 0.01+0.01 64.00 34.67 1.33
R 1.01+0.58 0.67+0.40 0.33+0.19 0.01+0.02 66.34 32.67 0.99

SEHIE 1.02+0.58 0.61+0.33 0.35+0.17 0.06+0.03 60.65 34.07 5.28




SR A T A H R SR KR R R BRI L I BN T R R 1467

FEIX R K H A WL 3 S B, A S 25 SR VR AR A 0 WL o B T 2% , 5 o i X A L,
T K PR SR A WL DT A B T K AR VLR SRR 4 KT 417 L 4 S SRR A NH,-N/NOS-N> 1, i 4
AA 5 5 20 e AR a5 FOA A /N ( 1.44) 5 LSRR s RS SR AR MASE 485 1) hE O , 2 Ll SRAE S A 1Y
3~5 %, LA M3 T AR AL . FALSA A M2 VI AR RS A ), 15 e 8 80T ) S — | SRR B AN A 1
A FIRIE I, 27 R R R VR IE & X #0 T gL NH,-N  ON i 5 (4 J5L A

2.4 SRITFE S R B RO B 2 T L AR

2.4.1 38T W B B )R ALHRAE AR K R T A RS KRR A E T (35 ) H T (68
H) FKE(9O— 11 A) & (12—2 A). -4 LA FIKR TN (NOS-N Fil TP SF-45v i 7R I [a] 1 52 81
B ZE AR, TN AT NOS-N R BEFE I 1] 1 (938 Ak B — Bk, IR AR5 (R > B> %>
K78), HRMHE B ATEB W T = R s, TN W B B IR A I 22 (0.830.11 mg/L) , 5/ 4%
EREXEF(P<0.05);NO;-N ¥ I i IR H B AE 7 (0.27+0.23 mg/L) , 5% KB R BEERF(P<
0.01) ;NH,-N ¥k FE I 4 25 e 03 TP W R AE AR 245 () A8 (LB S R IR « & B> > B> (XL
HEGHELERRE (P<0.05). & FEFETFARMIRIEE /DN, I ] 5 425 b 8BS R IR & i
R R IR R DM 70 P R T 8 5 B K R T T R 1 A, 8 2 R e R T 7 R L A R A
SRS KRR KA B R A B (DWE) B FE KE(ZWE) R, K =4
HolX ! FEPRAHR B R

300 1.00
2.50F 0.80| ]
) )
% 2.00F = |
E zoor [T L)
] -
g T g 040}
= 1.00} T =
sl & 020}
0 0
HF ES b & X7 HFE eSS &S L7
12+ 0.100
LO- /—"“—\ 0.080 -
= ee———— P
5,081 3
£ % 0.060]-
=06} £
% I 200040 I
w04t L I
¥a T %3 T
02t H 0 0.020 I
0.
0 - 0 -
&% HF HE X3 &% HF BF 45

Pl 4 W 7K T S DR R A JE 1 2 ke Ak
( % P<0.05, % P<0.01, #%% P<<0.001 ; Fisher’s LSD £ 1;)

Fig.4 Seasonal changes of nitrogen and phosphorus concentration in the wet deposition of Tangpu Reservoir Basin
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Tab.2 Comparison of annual wet deposition of total nitrogen and total phosphorus

on different lake surfaces contribute to loading of lakes
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1) & T ULk 2) JFUOCHYMITA I ARA B, RS0 3) 500 7 H B IR B BB IR , T3 Bt

2.6 W BHETENF K EAERR RN EE

IFI 422 Tk 25 e DI A P 2 1 R B, i AT L4 - T AR A 5 AR A4
G AL R AR MR EE R RS AL R A S R T AR R R A S R, P
BEIRIIRER TR FE M A TC R 22— T RS Y o DU S Bl e 2 —

HR A A EEE AT (P 3) A3 AT, 3 AR P NH,-N AT NOS-N ¥ 3 4331 5 4R 45 TN #2114 2.1%
1 85.7% X5 RIK AL/ NH,-N 5 5 (3 D) ARKES. TEfERER5 bt 4, o
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Tab.3 Comparison of annual output of total nitrogen and total phosphorus from wet

deposition in different basins to loading of lakes (rivers)

TR TN & 1b/% TP & Lh/% (VB WA Sk #i
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