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Snowmelt Runoff Pollution of Different Functional Areas in Tianjin
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Science and Engineering, Nankai University, Tianjin 300071, China)

Abstract; After 108 days without effective precipitation, the first heavy snow event in winter oc-
curred on January 21, 2018 in Tianjin. Snow samples were collected in different functional areas of Tian-
jin, and characteristics of pollutions composition and the diversity of microbial communities were investi-
gated. The results showed that the pollutants composition of snowmelt runoff was varied in different func-
tional areas, and pollutants in snow samples at different depths were also varied substantially. The con-
centrations of COD and TSS in snow samples less than 2 ¢cm above ground were 5 —48 times and 2 —39
times higher than those more than 2 ¢cm above ground, and the concentrations exceeded the limits of V
class standard of Surface Water Environment Quality Standard ( GB 3838 =2002). The 16S rDNA ampli-
fication sequencing method was used to analyze microbial community of the snow samples, and a typical
correlation analysis (CCA) was performed with the environmental factors. The results showed that the
bacteria were mainly adsorbed on the surface of the particles, and the community structure was affected
by different environmental factors.

Key words: snowmelt runoff; bacterial community; environmental factor; Tianjin City

HA TR T A A 2000 4R el A3, kTl AU oR TN SRR TR st SR 1 duk v v

E&TH: BERAESHEEHSEEREEXRTIN(20172X07106001 )
BIEIEE: BiEE E — mail ; huangj@ nankai. edu. cn

114 -



www. watergasheat. com

FAEHLF RETREA R RS RIRE T 40

FH34 K H11H

15 Y I 19 32 4 7K MR T B TS Y ) A, Gilbert 25
N R R TS G 3E A AR T R
4R MR AN . ARG R 4R TR e I 2
FIRERIAR I b, XAl 25 42 I I SR AR AR 2 o (ELBE
SRR B T B R GRS, R RS R
VT BEH A AR I e 5 ~ 8 I YLt .
FAFHIA PRI T R M X, 32 S, A2
TRAOEAR , KRS BN , B AR TN 52 KA ™
ARG YL TR R, BB DR HE T R Y X 8,
X5 A TREX YRR BEA T RAE 44T, B 2 AN [F] 2
AE DX RS AR 30 105 G e P |, I 40 B HE35 4L 20 A R AR
5 YN PRV S5 A REAE (R AR DG, DU A K e T il =
i T e g il R AR A o
1 #MH#E s E
1.1 MRXEMEERILE

FHAMEKRGFEREIRE L,

F1 MBERDERREREBER
Tab.1 Classification of functional area and sampling
conditions

2ok El E2

B H1 H2
B Besh 4478 M

RN RI.R2 K
= BTV R A S1.82 NIRHEK, EL G 3h £
Wi U RS2 TS

TEZ T K3k 108 d Jo A 5% K /)T 16 49,
2018 A1 H 21 HRHH MR T AL LSRN —17
KE B RKEIL G, FSEERERKAE 9.1 mm,

R s B O
BRI i LD 2 2
FEEEZ, KR
N PN TON

i H

KHATH R TR T RE X 70 ] 45 B> R AL
BB RAE S5 S U B bR 2 em DL B )RS
FERIPE BT 2 om LAY TR, IR A I
3ASATRER G o B IIRE X AN RAE S P 24 {H
PE R DI RE X AR INEL, A RORE b AT 18 4
1.2 HmR&E

AT, FH T i 57 7% B 2 1 T g A2 2
TGYL S IBGERE DL MBI 2 om DL B EAE, 3
AR CIGARTPEE, E 5 RAORIEAH KR 75 5 Y
O3B s A ) — RAE BRI 2 om LAR HHEARA
RO AR 518 B IR AR TS G
Bro PRI TREEIG 6 h WRE, SHETENA
SRERAL 5 BEAT K B o3 M, 23 B 48 bR AL FE pH EL
COD \NH, - N TP TN TOC . #i . £F . /S U 86 T 8k
BRI S o FEARTE 24 h (NP AT sE R

&8 E i R ICP — MS B3 & 5 pH {ER T 3
B LRI A 5 TSS SR FH L 50 & s COD SR AR
B AITH AR I E 3 TN SR AT i R B 41 - 285000k
JEREEINE s NH, = N 2R T4 P50 2306 06 B 2
JE 3 TP SR PHIR B 730606 B I 7€ ; TOC R A A HL
B BT ASCI € 5 G2 P TR AR ] 16S tDNA 4 3
MrssE .
1.3 HURESH

AT Anosim 41 [R] V% 4544 22 57 . 5 Mk
or g, 7 B A W) 2 R DA AR [) Gl A 0 1 B AL 24
PE2E 5, JF B CANOCO £ k47 it 3 5C 166 73 A
(CCA) , R BERAEE R - S Il A M AR M
2 %R 54

AWRIEWRFESERY 6 h N, 2 BEBCCHIX (BB 2.1 AEMERMSERTREFES T
B i BRI P X | e 828 MR T B i S > RE AFIIREX SRR R TG Y S I 2,
®2 AREEXMRMERRTRANFE
Tab.2 Characteristics of pollution components of snowmelt runoff in different areas mg - L~
I COD TOC NH; -N TP TN TSS Cu Pb Zn Cr Fe Mn
RI 10 0 0.88 0.01 3.32 50 0.028 | 0.021 | 0.177 | 0.188 | 0.545 | 0.034
R2 476 57.84 2.53 0.49 9.22 1960 | 0.072 | 0.081 | 0.131 | 0.155 | 0.607 | 0.091
S1 17 0 0.80 0.01 3.12 30 0.020 | 0.048 | 0.127 | 0.181 | 0.578 | 0.029
S2 449 165.2 8.89 2.46 18.38 580 0.076 | 0.045 | 0.159 | 0.147 | 0.595 | 0.091
El 10 0 1.23 0.01 2.32 20 0.020 | 0.054 | 0.146 | 0.147 | 0.353 | 0.026
E2 225 35.15 4.41 0.20 8.17 620 0.035 | 0.081 | 0.194 | 0.156 | 0.805 | 0.118
H1 11 0 0.65 0.01 3.88 20 0.016 | 0.040 | 0.110 | 0.172 | 0.387 | 0.027
H2 56 26.69 1.96 0.26 6.91 40 0.028 | 0.047 | 0.202 | 0.156 | 0.530 | 0.050
M 1090 | 85.89 3.92 0.61 11.43 2100 | 0.094 | 0.008 | 0.107 | 0.148 | 0.864 | 0.099

A3 2 AR AR ] — KPS F A ARIRE S

FEFP TS R AP AR R 25 5 . N2 T S st

- 115 -




F34 K H11H

+E 4 K H oK

www. watergasheat. com

Befil, AT AR o B o _E TURR TS e 4 4y, i b
EEFEE— R Bl R R A AT
Pl oy, WAR, FIZE PR TSS.COD il TOC & &
FHEE B2 EE &, Flan, SEA K T EmME b
COD F 2 h )2 A 1Y 40 £i5, Bid THERKV
RERERRE . F2HERERH TOC & & LT TR
MIFR, i F )2 EH R TOC &k e, UHE R
RFDIIE X ik 165.2 mg/L, T2 HEHR) TSS
We P T R R SR SRR AE A X R T
WA P Vs Je it AT T &5 A abr, S i
COD TOC #1 TSS & i 5 R R A2 I H 1 & i A7 L
BB, BRET I X B M 42 3 A COD i TOC 5
W v A, ot T e X Rl = g COD il TOC & &4
KRR 5.

T390, JEREDEIX T )Z IR NH, - N TP Al
TN e F2 TSR 8,200 A1 6 %, #d 1 i
FOKV EPRAERR A, RWI@ S NH, - N TP Al TN
(AR IR BT KA 5 e i) BB, X —45 R
5 Chen 2 N 720 SO A2 P9 10 25 % 8 2 25
AR, Z 5T A B EJZ S A NH, - N &5
TREH AR ERHEMNE LEEHEEAS NS
IR NHy - N ARBFFCR AR RDZRE 55 1
6 h P, 1fi Chen 58 \RTEF {55 24 h RAHE, LS
(B A K, AT RE R S X 25 P A NHy - N
TSR FH 5 A58 v BV 0 e I TR A, X s %
H NH, - N /IR IVE S, B2 EFRESEA AR
F T TFER NH, - N (2R Sy o 5Kt
X R AT R I AR T 15 S 0 10 0 B 4 SR A L, SCHLIX
TSR TP & 5 AR T AR I b i, i
hIIRE X FJZR SR ) TP & &, LRI A SR
(4 NH, — N I TN & 538 8 T R R AR I 9 35 22

Xof il 25 A R BT s SRR ARG
SPHX FEMER M ESESEES T L2mME T
R 5 EL R o T B TR P M R 6 e I )2 5 R e Y
Cr KT FIETEEA Y, X 20 X IR e 20 i %
DK, 28 AP Y Cr 5 T B R T HBTAT . Fe A1 Mn
e UK AR R R SC R N R, AP R B B2 RN
JEEREFY Zn Cr F Fe SRR UL KRS
Ht Zn (Cr #1 Fe 555 42 J& & 6 Al S5 A2 015 e 0 1)
TR, Rl E5 o Zn (Cr F1 Fe 1952 kb Cu Pb
A Mn (&5 e — R R SRR
(TR 48 & A L, Bl X B4R A A P Zn

Fe Mn & LRl =5 v i 828, i SCHUIX Rl Cu
Zn Cr.Fe Mn &8 LN ARPWE S, X5
PRIBED 70 7Y 22 i 98 4 45 R — B0, AR BFSE & g
IX Rl e 14 B 4 R A R s T 2 S o i E
SRR HRET M S P E SR SR,
2.2 HEEE SRS

¥ LIZHRERTIZ SR P41, 5T Ano-
sim Z3HrHE AT 2 N T4 () B T 45 00 25 5 o S PR
55, Anosim 4387 & —F AR S BOR 35 7 125, TR A 56
YA 2 RS WA R T AN 22 5, DA AW 43 4 2
HHE X, 4587 8R,R=0.45>0, L4 b 22 5
RTHANZER, ERESHS TRESREZRNEEZ
FEME 22 R KT AR DIRE X Z [ O BETE ZHETE 22 57
P=0.017 <0.1, R 5%,

G3 BIAET TR E KRS [F] 2y B DX RIS [ R B =
FE H B A0 B AR = BE A T B AT, 25 SR LI 1,

m A HFEHEIT WSS ET mEEAE]
R W] WA IR
WORCARTATT W JREREETR ] W ARIRE]
100/ o = o mm = = == mm =
mEEEEEEEES
075} I =B
' |
# |
go.so-
=
025}
0
Rl R2 SI $2 El E2 HI H2 M
FE i
a. [Tk
m A WEH WG4 H wmEIE e A
W gL TR H QI E WERTA H s B /R H
BENEEE wEMTEE wHREEE
1.00}
EERNERRED
075| R == = =
= T = =
: mEEECESS
= 050t - .
= B
Z
025} | :
0
RI R2 SI S2 EI E2 HI H2 M
FE i
b. HKF

Bl 1 16S rDNA 5 Meta 34745 R A 717k 0 Bk F £ /Y
10 FEFRBHBEXES L

Fig. 1 Relative percentage of bacterial community based

on 16S rDNA and Meta analysis (top 10 phylum and order)
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