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Atmospheric precipitation quality and its impact on surface water
quality: A case study in Zhejiang Province

WU Yuankang, LU Guofu
( Hydrological Bureau of Zhejiang Province, Hangzhou 310009, China)

Abstract; Based on laboratory testing data from 118 precipitation samples collected at 92 atmospheric precipitation
quality monitoring points in Zhejiang Province and synchronous monitoring data of surface water quality, the main
pollutants of atmospheric precipitation and the influence of the precipitation on surface water quality were studied.
The results show that the average pH value reached 5.86, and the average concentrations of total nitrogen,
ammonia nitrogen, and total phosphorus in the precipitation reached 1. 54 mg/L, 0. 83 mg/L, and 0. 035 mg/L,
respectively. No significant correlation was found between the precipitation quality and the quality of the surface
water near the monitoring points. However, the ratios of the concentrations of ammonia nitrogen, total nitrogen,
and total phosphorus in the precipitation to those in the surface water reached 60% , 55% , and 22% , respectively,
indicating that the atmospheric precipitation quality has a significant impact on the surface water quality.
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1.2 BUHEARER BHE .
1.2.1  RAFETE 2 PEIKIFE
B —M 2010 4E 5 H 1 HIG R 1 K38
PRI A, LA 25 K 5 L7 92 A K HKA W@*”m¢5ﬂla%tgﬂw
B K TFIE S IE 1 AKRE bk e /KIS , 42 92 A Wt b A7 90 AM7E

6951 YRR R 4 I 1 AR, PSRk ZS 11 . 1 TS 14,1
AU AR R R R B A fe, A 216.3 mam, B P FIRRACKHE 187. 3 mn fi

Seg A A I, A I A KRR AR SE U, 23k
MRS R e 2]l 8

£ 15.5% , [k H WAL ¥, Horpmi K i
Rk iR 365. 9 mm, 58 24T MK R /N, AN R

100 mm, P 5S H& HEEKEISELE 2 K3,

1.2.2 BalmA

eI S pH (i H S SO Gl NH,-N., a
TN TP NO;-N .NO3-N %4 9 79, =™
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BeARE % FISCH 3 5 e SR pH ff, & S0 ” H H H
AT B T P M R SE A, TR R TATL IRt it LRI
A V24355 3 R A, 37 B A7 30 B 1 52 B
M, B pH . B SR ZAHM 7 AT H 451 58 W% B2 WkHSs A& HEKKETE

20% HIFATHEIIAE , AR fin 22 W A RV 2R, 75 10
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3 EXWS AZRARKEDE

3 BAKEBEREZTESH

3.1 EMAEERE
IK BT R A R PP Jridk . NH,-N TP TN |
SO \NO;-N .CI" K F GB 3838—2002 ( i1 & 7K 3355 Joi
ARHE) PP, pH R IR 70 AR (R 1), #b
FEIR HARMERRTE p(S03) W (C17) p(NO3-N) 7351 A
250 mg/L 250 mg/L 10 mg/L,
®1 RAFEREIRERE

, p(NH;-N)/  p(TP)/ p(TN)/
P H

IR T2 p & (mg - Ly (mg- L) (mg - L
I <5.6(MRM) <0.15 <0.02 <0.2
I <S(BREFRW) <0.5 <0.1 <0.5
i} <4.5(HRT) <1.0 <0.2 <1.0
\% <1.5 <0.3 <1.5
Vv <2.0 <0.4 <

3.2 PEIKIKIR

HRAE 448 92 /> 8 7K 7K o 5 A W ) sl 1 o 7K K
FER AL EE 3 Fe W3 5 43R an s
3.2.1 TP

AR TP BTtV EETE 0. 005 ~ 0. 488 mg/L
Z[8], 454 0. 035 mg/L, 111 TR, V2S04 L1435
$938.0% 52.2% 8.7% 1. 1% , & ik TP F
PR R AR T 0. 1 mg/L, WIS, H BB i 4 A
4, MWNEL4 T, AKX EHER EE S5 E
PHACFLIX 3 ANHHXT S ELIX, TP i B AR
3.2.2 TN

ZEFEKH TN Bk BETE 0. 21 ~ 10. 20 mg/L
ZIE S FE A L. 54mg/L, T 0 I IV, VHIZVE
1 He 1 43 51 0.0% | 20. 7% | 30.4% | 15.2% .
8.7% M 25.0% , HHA T 7 XA 24T FE /K TN
SR SRR 430 R 3. 14 mg/L 2. 53 mg/L il 2. 31
mg/L, A% VI B M T BEZK TN -2 5T £ ik
JEA3 R 1. 78 me/L 1. 69 mg/L, Jg V 25 ; 15 Fi
HNTTRE 7K TN SF 3 57 5 ik B2 43591 1. 28 mg/L 1. 11
mg/L, A IV 448 K & MAFHLTHTREK TN SF
B TS, Bk TN B it iR 3 43 A UL
K5,

B4 K TP RERESH (BAL.mg/L)

30230
201020

3.05 :
4.0 .
5.0 I\ N\ T
4.J q N 7#. .
3.0 1.0 N
O () g
1.0 s
’ 0/ \ #v/ir

5 PP TN RERES T (24 :mg/L)

3.2.3 NH,-N

AR FEIKH NH,-N Rk EETE 0. 05 ~ 5. 66 mg/L
ZIa], 34924 0. 83 mg/L, &HFEK T NH-N R T |
M M, IV, VA VR 55N 8.7% .
35.8% 26.1% .15.2% .3.3% 1 10.9% , H #
P A% FE 2% BT FEZK Y NH,-N P2 o i ik 32
W A 1.75 mg/L, 1.36 mg/L. 1.33 mg/L I
1.02mg/L,#8 M 25, 16 30 9N 4 42 1 B K b
NH,-N P2 i BEAR A 0. 95 mg/1.0. 70 mg/L |
F10. 50 mg/L, A7 ML 285 MR 7K % Ll AN 65 0 T B K
NH,-N -3 [ 2 B AR UK R 0. 42 mg/L 0. 39 mg/L
0.24mg/L, Jy 136, HETRWEEDGULE 6, M
K6 Al I, 2 FEAEE UM 522% I 3 iz
FHX W2 B AL FE BHACTAE 4 i IX, Bk
NH,-N # M 2E 5l G e B A 13 Dbk,
K5 &6 LLEAT L, 24 Bk o TN 434 5 NH,;-N
OYAAFEAR— B ARG RS, WU 5 2% 5N 3 T 5t
X, 2 B AL REBHACIT 25 4 AN X,
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6 PBEKH NH,-N FTERES 7 (8L mg/L)

3.2.4 pH/

4Bk pH {EAE 3.86 ~8.69 2 d], K-35 K
5.86, pH {H/MEAIE 7, MO IL, 4248 A PAMIE
(B, 3T KRR LS T T Ze il Bl —
o /K pH (E/INT 5. 6 MIRRN XS AL R 448 70k
FHB, B TR K TN B A X R, A TR
4.5 77 km’ (5 28 TH AR 43.0% , A SRR R X
19.5% BEERRFHIX (5 11. 0% ;57. 0% N AEBR I IX.

B 7 PBEXH pHEDT

3.2.5 NO;-N

2A8REIKH NOS-N BTk BE7E 0. 01 ~4.21 mg/L
Z 1], 4494 0. 56 mg/L, AR T A TG WO /K IR 4h 78
W H AR HERR A 10 mg/ L, DA JST R 9 B2 70 A1 AT I, 4
BA WA A, 735 Tl 2 B AL TN
3.2.6 SOT

KT SO B EZAE 0. 01 ~28. 5 mg/L
ZIE] 354 4. 94 mg/L, A F A T K FH K JR AR 5
T FARHERR(E 250 mg/L, 4248 A 8D mfE X, 17
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R TR AR 1l 2 AR K BT ) s ), AR AR e
I W00 S5 JOT A A7, 3 1 BB b 2 K JBiE AW ) s 24 )
A K IR, 5 2 R K K TS L K K T e &R
EI(E10), HE 10 ATUL, TN TP NH,-N Fl pH {H 4
TR SR RG340 T RAT BUX H#EA T AH M)
Mr, S5 L0 BR41ETh pH (EHAH G L E] 0. 723, 4
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pHin#k

60 65 70 75 80
pHesk
(d) pH
B 10 iFRAKKFESHEKKEEXR

R AKIK BT R 32 AT A5 TR TS G s i A oK
AEE IVERT A g m R iEs 30, MR KR I A
S Y MR K 7 AR

A ) b i 2 7K I 3 7K 7K B8 s IO o v B X b
=2, AT, BRI K 0 R B 55 2 K 5 LA,

6 . . .
40 45 50 55

HATEFR IR T #b 2K K 5 ; B /K W i NH,-N TP
F1 TN 5 3b Fe AR [R) H8 A S5 B 3 1) L 2R 40 331k 31
60% 22% F1 55% , 7% B [ 7K % b & 7K 7K 5 1) 5% i)

N VLT
K2 BEAkSHRAFEETLIEFRITLE
i p(NH;-N)/  p(TP)/ p(TN)/
i H pH (mg-171) (mg L") (mg-L")
[ K K R 5.73 0.93 0.04 1.78
i Fe KR 7.51 1.55 0.18 3.25
SR R (%) 60 22 55
6 & iF

a. BEEITMRATFASMBA TR R, =5
I KR b A BRRHER 8 B HE O o i TR A AR K
JEMAREIK KT, XT#rAE 92 AN &L 2010 4F 5
F IR AOK 0 W 25 R B Rk K o 32 31— e R 1
T, FERIAE . OFEKNY pH {HTE 3.86 ~8.69 Z
B8], P34k 5. 86, pH {E/NT 5.6 (YR FT X 70 Fl 045
GAE TSI, B K AN R B4 X R
KR 4.5 J7 km® . QFFKH TN TR EETE 0. 21
~10.20 mg/1L Z [8],F35°4 1. 54 mg/1., 4 FMEE 5
48.9% , @FEIKHY NH,-N it ik B2 AR IR 7 0. 05 ~
5.66 mg/L, V444 0. 83 mg/L, 45 T M1 4 29. 4%
@K TP W FEAE 0. 005 ~ 0. 488 mg/L Z [f]
PR 0.035 mg/L, T MM 1.1% ., itk
Hb, BEK Y SO5 (NOS-N  CL A H 14 7 2 Jo 45t ik 3
B34 4. 94 mg/1. 0. 56 mg/L 1. 49 mg/L, i fk T
A TR T 7K 2 K PR AN 7R3 H bR BR A
b. 3228 [ IS SsE I, KKK BTk B I A 58
4 Pt K B TR T R AG , A 300 K B 48 i 22 A o
THaE
. BEAKOK 5 T 12 vl 5 B 30T s = 7K A DL B
WAHR R HEK K NH,-N TN 1 TP 5K
AH R AR BT Wk B2 1) e B4 3R 2 T 60% \55% i
22% , W] WL AKX b & 7K K S5 A 52 i AN 25 2200

S Xk
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