2016,35(5): 940-946 xR A K B R FE F R 2016 45 H

Journal of Agro-Environment Science

HORAR, WL, A W, S RTINS A IR P HEBCREAELT]. Al FREERFE 24, 2016, 35(5) : 940-946.
HUANG Zhi-wei, ZENG Fan—-tang, SHI Lei, et al. Characteristics of non—point source pollutant discharges from different types of land use in Dongjiang River
Basin[J]. Journal of Agro—Environment Science, 2016, 35(5):940-946.

ZRILiAtIE A B 3 28 JE iR 75 SRR T AE
FEM, GEL B F R #Y, FIRE 2, 2kt

(LEER IR BE, TN 5106325 2 ARG ARAP iR AR B PRE R A S T AR K 5 RIS R BRGS0 %, T 510535)

A E: LURTLEO O R, BN R]  F AL N X AT B AME TR i 56, W5 A SR B S e PR [l 2 LTS e 5
ML G AAE RS YRR . S5 A TR A2, R I A R B IR (H A SR T AR 2. B2
Bt A RIS R AR VA T Y P AR T R DGR 355, T/ FH S bR b U DGk 22, 3 0l () — /N X Y A 1] Bl 231 K5 34
TRFES SR . KERE SS 5 COD A R 01 ol LR, TN TP 5 G Jm (Cu Pb Zn e As ) WIS Pl A 225, 20 = K I AR
M, MBI HEARAR A 1 W AR S i) BI 4% ()RR 203 R 2 Y B — ool R BRR AT 35 e M )0 0 | IR R (2%
FEREMLAEHy SS>COD>Ph>TN>Zn>TP>Cu>As, F M5 G4 W1 A5, e H 5 s S8 25, 0 s A0 U280, B 5 52 30 P i S BY AR 2 ) 5
X HEAN TR PR, A M 5 ) D A= B e B 42 L B ARt v o < R 15 e W A A S 5 i I o R | o T i J3E S
TR (] RS R R R B R TR

SRR - AR AL IR UL Wi LR Y s T i BE SR

FE 4SS X53 XERARERD A XEHS:1672-2043(2016)05-0940-07 doi:10.11654/jaes.2016.05.018

Characteristics of non—point source pollutant discharges from different types of land use in Dongjiang River
Basin

HUANG Zhi-wei'%, ZENG Fan-tang?, SHI Lei", LIN Shu*, FANG Huai-yang?, LIU Yue—dan?

(1.School of the Environment, Jinan University, Guangzhou 510632, China; 2.The Key Laboratory of Water and Air Pollution Control of
Guangdong Province, South China Institute of Environmental Sciences, MEP, Guangzhou 510535, China )

Abstract: Field studies were conducted to evaluate the discharge characteristics of nutrient pollutants and typical heavy metals in runoffs
due to rainfall under different types of land use in Dongjiang River Basin. Results indicated that the runoff from agricultural land was the
main non—point pollution source in Dongjiang River Basin, while the heavy metal emissions from highway could not be ignored. In courtyard,
the first flush effect( FFE) was significant for suspended solids(SS) and chemical oxygen demand(COD ), but insignificant for the contamina—
tion of total nitrogen( TN ), total phosphorous(TP) and heavy metals(e.g., As, Cu, Pb and Zn). For traffic roads, vegetable field, paddy field,
and woodland, however, FFEs were observed for most of the pollutants. The secondary flush effect was observed at the late stage of raining.
Pearson correlation analysis showed that the correlation between pollution load and runoff flow was significant under the courtyards, traffic
road and vegetable fields, but insignificant for the cropland and woodland, mainly due to the great difference in the rainfall interval and
characteristics. The FFE was in order of SS>COD>Pb>TN>Zn>TP>Cu>As. In general, FFE was more obvious for the nutrient pollutants
than for the heavy metals. Land use types greatly influenced heavy metals. Of different types of land use, FEE was the most observed in agri—
cultural land. However, for traffic roads, FFEs were found mainly for heavy metals. In conclusion, rainfall quantity, rainfall intensity and rain
interval are main factors influencing FFE.

Keywords : non—point source pollution; basin; land use type; first flush effect
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B 22 T DRAUR SR AN VR (R, A e
(Lt R S, T A R (ol ) ekt /T 5 DS 1 A
SRS I A ) T 25 QR A BT SR B, BRI
AR P A A LUS 2 KAARITRE K Bk bR
FRWAHEAT 65% , £L BT FEBRAE SIS Y Tl i
SRR KA 2R IR B G TR A B H
R, (AR A R TS e AR BI5GB 55
A Ao

IR O& T AF RS G Al 20T N A A6 AR A
SEE S RED DI IR SE SR g e i 1 BTN
PRIE IR 7~ (LA I (AR 2 | i M) IR A 1 3
IS ) XI5 R B 5T S, WS UL B Ak
RIS B AU T o ARSCRAARTLISEC A BT
X4, o) TR I A X PEA T B A A AR R
TR, WFSE A AR IR R A P AR VTS ] 2k LTS
e 55 AR s RS YRR, LD AR SR
[EESaRIE SIS/

| RS

1.1 ARXER

RILTEGRRIT K R THZ —, RFEITEF S,
AL PR IR AR N ASESE T, TR ]
AN, Tt 562 km, ¥4 K AL 35 340 km?,
& W Aty 25 KU IR A X, TR 2R 1 40 B, 473
FERR R 1750 mm , PRS00 21.7 °Co ZRILHGUE Ky
IR AR A EEE AT IX. 4000 25 ALK EAT,
PR HXT AR VLK 5 ) A HAG E S AR VLI P
L5 10% , ##29  9% , B2 5 6% , piib
25 72% , Bl A S B I P R R A b R
FHAZ AR 525, i Sfe 7™ Hi i A5 1 A2
12 #Riii/hNXigE

AR AR VLA L A T 28 Y | TE RN 43 A 1
B IS T AR VLI R AR 56 1T DX B it FH A G
FeHL I B REBE S A BRI /N Aol F AR R
HER DA 37038 0 %) SN T, S K S
IR/ N o SEAMESL L2 1., AEAR IR IAHEE KX
G T N AR = A e, o3 A T
T RO [R]E Nk B Bl B S IUK BT B 3R
FEZR S (1SCO6172),
1.3 HRRERSTHE

T 2015 4E RS 7 A R (% 2),
12 20 W DA 8 W i ™ S BN R B L B RN AT 30 min
NRFEST A 5 min/Yk, 30~60 min BB 25 10 min/¥X,

x 1 BRiRAHERGR

Table 1 Characteristics of field runoff plots

g5 RHRIE BE(CC) BEE%  mEYm 4
Al BERR <1 — 200 —
A2 N <1 — 30 —
Bl B3l 1-3 20~60 180 i inaR:
B2 7K H <1 60~80 150 WEE ANV H
B3 s 10~18 80~90 100 [idcTizaR: !

R2EWEHCR

Table 2 General records of rainfall events

i R RAEHE GRER REREREE,  REM ZIKRER
A FifE o A/H HH/mm mmemin”  JFH/min  [8]fF/d
&3

=

FEBE 1 06/23 16 0.229 70 7
2 08/28 21 0.292 72 12
3 08/29 335 0.322 104 1
Ni%S 1 06/23 16 0.229 70 10
2 08/28 21 0.292 72 12
3 08/29 335 0.322 104 1
SEH 2 06/23 16 0.292 70 10
3 08/29 335 0.322 104 1
7K H 4 07/09 52 0.335 155 13
5 08/10 27.5 0.275 100 12
Ml 6 07/09 65 0.464 140 15
7 09720 50 0.500 100 3

60 min 54 30 min/IK, HZFEIEE A, S H A4
B RS Y s bR SS TN TP .COD, J T4 J& i (Cu) |
B (Pb) BF(Zn) F (As ), BT A 7K B0t H $i¢ i 28K
B AR HEEA TN E
1.4 HiELETTE
L4.1 PR E (EMC) 3.

2 R A5 B T AR TRR S (] — DA
[Fi) 2 T A AN ] DX [ — 37 Uk e v e Y
TS YL BT B 22 AR R, AR I 26 [ IR
WU FH 3 12 A 4736 B (Event mean concentra—
tions , EMC)#A 742 i /K B oA, Hat B r

i=n-1

y [Gon 30y,
EMC="=—"" ="
V [ i=n-1 +0..,
JOQtdt ; : 2 ‘ 'Ati

A EMC AR5 YR me - L5 M AR TG
T g V ONARIL R, m?s e W FERNIN ] ,s5C, 2R ¢
25 YA mg - L5 Q, 4 ¢ I 2R R, m? 57
Ar JRFE I A] B, s
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1.4.2 7130 w1 4

HI3A wil BE % (FFE, First flush effect ) F 20 {42
80 AEAAE M KA T Y il vh g 4 i, R A
15 YL o v ) T ) TR AT R A R e
WG A, HETN B 2 15 Geiger $2 H 7Y i
SR viR BRI, B RLYS B SR ARG et R
T A o 40 RN e MOV ) ) & HIOHR 1504 B
SR T WIS . itk — 2P s AR o
T B, AT R PRI b FCABL MFF, 35289 30 ol il
PR, HA R AT

J;C[Qtdt

MFF"ZZIL

j 0,dt
0

v
X on WARWE 40 H,0~100% ;M A B i5 et , g5 V
RIS w50 IRFIR], s5.C R o I 2075 Y i ke
JE ,mg- L75Q, o W 2R AL, m s

2 #R5

2.1 AREMETZTRIBE—MRANERZIME RS
T BT BE EMC A] AR W) e
BEFRAR K AIRIR ST T 5 A/ INX R KAR TR

Hv5 gy 5 E 4R 1) EMC E , 315 (K 78 i
GB3838—2002) H1 iy V F /K bRl F AT Hb B 43 #r (3=
3). Z5HLRE OR[E R RS RS Y HE O 22
SRR, IR EMC - 248404, SS.COD
W DA R B Sy S b > Mt > 7K FH >0 % > B2 B 5
TN k22 > 7K FH >N [ > BE B> M TP 7K H =~ 2%
HoS RIS /S FESFERE . A TR ZK A2 SS.COD TN
TP 5 Y0 - ¥ B A 0 v ki R, Rl A
MK B2, SRR N B E A R

YT Al 2R | R i B M it NE AR It /K o
FISCEERZ I R 28, S K B b2 3 COD 4351 2
V 2K bRER 2.3.1.6.1.9 f%,COD 5 (i ZETR VD I
I LUBUR S MTE AR, 5 SS AR &, IR
FLAFRRLAAE s U HE R A AR, Rl A b 2
AT AR, 498 T 92 32 B B R A 00 A ) 42 ot DA
7= A= 75 ), DR E R W 38 32 2 COD (S (1) F2 225
RI2E . £ FIHBISH TN J& V 2OKPRIE 1.11~7.25 £i%5, 2%
H K IR TP & V Z8KbRIE 2.5 f5 Al L N P i5
ey vl BESZ B AE A sE e, BH S T A, B
TR A AR /N DX T o 1 A AV 40 A K 30 1) 75 it P
KA, b @R 25k 150 kg P,0s+hm™, [F] ],
— BT AR S VD U8 X B A A PR RE Tt
A HAR AT AR R

R 3 AETEEMKEZER EMC {E/mg-L
Table 3 EMC of runoff under different land—use types

FHL [EaTiE S EE ssS COD TN TP Cu Pb Zn As
B 1 12.67 45.19 1.05 0.07 0.013 58 — 0.018 94 0.000 20
2 26.26 33.86 6.21 0.41 0.011 61 0.028 78 0.059 73 0.005 53
3 15.56 24.59 2.37 0.03 0.000 56 0.001 27 0.002 54 0.000 42
FAE (n=3) 18.16 34.55 3.21 0.17 0.010 97 0.015 02 0.027 07 0.002 05
N 1 1532 66.70 2.35 0.24 0.021 79 0.037 54 0.098 03 0.003 66
2 80.16 55.35 5.28 0.37 0.031 29 0.017 75 0.109 44 0.005 06
3 13.37 46.96 3.01 0.19 0.013 01 0.015 15 0.079 54 0.004 82
FHE (n=3) 36.28 56.34 3.55 0.26 0.022 03 0.023 48 0.095 67 0.004 52
B3] 2 89.42 25.46 12.04 0.35 0.004 27 0.012 48 0.018 54 0.002 46
3 975.04 160.80 16.96 2.37 0.006 44 0.012 81 0.065 26 0.003 56
FEBME(n=2)  532.23 93.13 14.50 1.36 0.005 35 0.012 65 0.041 90 0.003 01
K H 4 27.73 17.80 4.65 0.67 0.001 56 0.001 74 0.002 94 0.001 71
5 341.18 106.65 6.16 2.07 0.007 31 0.001 23 0.005 78 0.016 72
K (n=2)  184.46 62.23 5.41 1.37 0.004 43 0.001 48 0.004 36 0.009 22
Mt 6 128.30 16.62 1.02 0.11 0.005 15 0.010 52 0.015 57 0.001 03
7 882.42 137.37 3.40 0.73 0.003 27 0.004 43 0.015 62 0.000 04
SEHME(n=2)  505.36 77.00 221 0.42 0.004 21 0.007 47 0.015 59 0.000 54
V Ashrif 40 2 0.4 1 0.1 2 0.1
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ik 23 d, HCH EMC IR S LA s, BE R S5 3 1Y
R T e 5 e P RAE RN = 1 K, (HL — R R N i) o e (AL
1d) s e i 22 Fe AN R o %k BUASTR] Ry 3k T FH
ISR TR AS TS Y - e BE R v T RERE , 22
%32 NSRRI 515 23 A8 38 45 12K

AN[A) - A FH2E R A e 3 ) EMC IRV
FoKbnifE, Horp A AR 4 JE IS Y I A
AR, FEEZ RS AR B
[ S0 A1 /N L BIE b S N
Mo X5 Lee J H'™ JHARMSE I AFTR 45 FARAT
22 SR ESRREHEXESH

T KA AR A5 e W % 1 9K 50 A - B 2k
A 3T R AR T S AR SRS e A A B B
AHSEER2, I SPSS X 3 i1 FH b5 A b FH M R 7K
T ARG e - BB E 1 T Pearson AHOC AT, L
K4, GERERY],BERGE A IS RUAOCHELY | B
BE TP AH & R BRSARAMN(>0.65) , 15 YW - (H 54501
I TE ARG AR FH 2 A SEHb AR OGP B 25 (1
KF 0.8),fHAKH Mt/ XAZ 15 Y P 5 1%
T AA WA , SARSCER BT 2516 A A
X LR R 43T 3, 7K FH A2 3 37 A o A ) F 8K 3 W

XF LA [R) FH b 2 7R B3 B W 1) (V) il 2 141 (&
1) ATH1, BEEBE SS 5 COD & A: W W) vhal 3142
TN TP 54 @ W I np A 2, F 4 TR AERE 5
kA R R G R AR A
ARG o BT, X% St K b 55T
WA, KR FRbRER A A T B A v B G,
FAEPRAE R —/ N BN [ B, 53 IR kW)
RIS o 3% T2 f T2 3 R R A s

HRAE MOV ) AT 00 b P 5 3 0 0 o) R 42
TR0 1A ) EEAEL MEF, D0 AT 5 S b AE ) A o ] 14
SRS TR, AT SR BRI B R 4 MFF $ A [R]
A 55 P AT e o A, DM SEAS [R5 G
ANTA] - R FRZS B AR i vp RS () 22001

L L MFFs, - 4B AT 4 5 575 Qe W48 brnw)
WIS 00 S5 2, e 5 R s B8 By 3 i B
% 5 FFEFE R E N - SS>COD>Ph>TN>Zn>TP>Cu>As
(B 2) SRR, 5 A TS YL )2 45 8 4 Ja 1) A R0,
HLE Ry T4 SR I MFFs, 284k 0 PB4 5 AL T5 YL
7, AR R TS Y e e B0 52 SR A2 R TR
A5

A3 ATAST] 4 Hb R R T MEFFS, - I(E (% 5)
ATAT, 38T D NP Y5 G S wp AN 2 BE B FR

301
I, (ELA6 fE i T I, 500 T K ol
LA 5T K00 T G 90 R ) W | DU
T2 AR i 5 15 e R B 2R ORI . T
ST HL SRS A7 122 50 S L Mo 99 £ T% % %
I i T B 22 K, - S9EK 53 0 22 57 o ] B3
8 SPHTAE R PR (S T3 — SR BT P )
PRI HEVR — YRR T K T 5k of T
T H) T, ARG B2 . IR W] — kR a] b 5 55N TR COD G Bh oz A
NIRRT B B Y R A R B 2 REBZ MFF, B
2.3 HEE M RIFFAE S A Figure 2 MFFy of different pollutants
x4 FRAFESRREBERRY
Table 4 Pearson correlation coefficients between pollution loads and runoff flow under different land use types
JHHbEAY SS TN TP COD, Cu Pbh Zn As
FERE 0.947%* 0.847%* 0.654* 0.930%* 0.931%* 0.935%* 0.909%* 0.887%*
NG 0.916%* 0.932%* 0.886%* 0.849%* 0.800%* 0.939%* 0.952%* 0.992%*
B3t 0.954 % 0.938#* 0.957%* 0.942%* 0.947%* 0.967%* 0.895%* 0.951%*
7K H 0.574 0.663* 0.783%* 0.690* 0.765* 0.878%* 0.954** 0.616*
I 0.403 0.810%* 0.885%* 0.501 0.987%* 0.943%* 0.953%* 0.956%*

¥ 8 P<0.05, %% FoR P<0.01,
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AR, 73T MFFs {5 5 RS AEEA T Pearson
R (3R 6)o RS RERW], 2510075 44 5 fe
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Table 5 Average MFFy, values of different land use types

FHh e SS TN TP NO;-N NH;-N COD Cu Pb In As
FERE 1.31 0.90 1.14 1.29 0.89 1.18 0.61 0.56 0.69 0.70
NS 1.34 1.00 1.10 1.02 1.05 1.42 1.54 1.18 1.45 1.20
B3 0.96 0.98 0.95 0.99 1.31 1.01 1.22 1.11 1.22 1.34
JKH 1.87 1.52 1.24 1.38 1.34 1.24 0.95 1.30 1.24 0.95
Pl 1.49 1.60 1.09 1.21 1.59 1.15 1.15 1.39 1.22 0.95

R 6 TR MY o ESEMEHENHEXE
Table 6 Correlation coefficients between MFF3, and rainfall characteristic parameters

[ R Ss TN TP NO;-N NH;-N COD Cu Pb Zn As
SRR T —-0.006%** 0.567%* —-0.125%%* -0.026%%* 0.406%* 0.118%* 0.124%* 0.089%* 0.245%* 0.014%*
R T —0.027%%* 0.441%* —-0.048%%* —-0.104%#%* 0.403%* 0.083%* 0.046%* 0.107%* 0.044%* —0.112%%*
RE T 7 s -0.042%* 0.523 -0.190 -0.026* 0.296 -0.020%* 0.107 0.105 0.298 0.078

R BET A B 0.404%* 0.320%* 0.270%* 0.198%* 0.339%* 0.423%* 0.202%* 0.309%* 0.388%* 0.270%*

I F R P<0.05, %% FoR P<0.01,

TN 5 TP 54 J@ M wh il A 2, 3T 32
M KHT PRHEEE WIRER A HR AR B & AR T B 1)
UG Ee S i 1973 2778 | TG SRTE R B e/ @ L
[TIEOE:E 38

(3475 Y9 MFFy, [ K /N SS>COD>Ph>
TN>Zn>TP>Cu>As, # HLi5 4 ¥ HHE 4 @ 01 HH 500
B N HUAS ] FH 270 S B, A FH b A ) e
il B 52 5B S, (LN A 300 Hh 4 S V5 e W A A
EHTA RIS o R RR A | R 5 B R A T ]
ST PR B ) BN K
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