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FEE R T AT B ORI TS e A Mk R KT B R RE i A 2B SR B T FE AL S A 0 X SO A8 T A el 4t
Hb33k PUFP ) BE DX A3 B TR HEAT T HORE W, O AT T B OAR A AV (TN) AR (TP) |\ EE 4 JE A (Cu) VB (Cr) Y
(Pb) B¥(Zn) AL (TOC) 15 Yekith . BT S5 R 42D RE X B UTE h TN TP A1 TOC 1Y & AR, i T4k
SCHUX AR XA el £ b B TR TN #8453 3124 0. 1009 ,0. 1440 0. 1071 ,0. 0974mg/ kg, SCH X IE B UTRRM A TN 3% =
TS TE IR TP BIE 5518 0. 0695 0. 0729 0. 0665 0. 0608mg/ kg, LA SCH X e i (B AIA B K -, A8 TR A
X TE B TURI TOC 5 5 35 18 T2 0 DX el 4 b, S8 1 2% | S0 X I A 378 X T B TR o 4 1 5 ek v T Pl 4
F B AT R AN SR A AC P2, DUZE )RR X 2R S DRI A A, W 3R B USRS IR AR TR b, I H g iR
TLE B UURY h A R AL RS, BRSMESE &S ILEIEEAR, RABEMRES Cu B8 5% L 1, RHESE FE
IRAFAE RS AEAE M TURR A v B B DRI B S0 U A I ] VA0 T 1t 3R A8 3 05 Y ) 1) B B U, R 9 45 R g T o 205
Pl E S

SRR R IXH B 5 T DUR 5 TS YRR

The pollution characteristics of Beijing urban road sediments

REN Yufen® , WANG Xiaoke, OUYANG Zhiyun, WANG Qiaohuan, HOU Peiqiang
State key Laboratory of Urban and Regional Ecology, Research Center for Eco—environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China

Abstract: In order to understand the urban road sediment pollutants concentration levels and possible ecological
environmental hazards, urban road sediment samples were monitored and analyzed from four different functional areas
including the living areas, the educational areas, the traffic routes and the green parks in the city of Beijing. Total nitrogen
(TN) , total phosphorus (TP ), heavy metals and organic matter (TOC) in the road sediments were tested in order to get
the pollutant characteristics. The research results show that high levels of TN, TP, and TOC are found in all types of road
sediments. TN concentration in the road sediments in the living areas, the educational areas, the traffic routes and the
green parks are 0. 1009 0. 1440 0. 1071 ,0. 0974mg/kg, respectively, which is significantly the most highest in the
educational areas. TP concentration in the four areas are 0. 0695 .0. 0729 0. 0665 0. 0608mg/kg, respectively, which is
the most highest in the educational areas but not reach a significant level. Concentrations of TOC in sediments in the traffic
routes and educational areas are found significantly higher than that in the living areas and the green parks. And heavy in
the traffic routes, educational areas and the living areas are found much higher than that in the green parks. Human
activities and traffic vehicles may be the main dominent factors. Dissolved nitrogen is the main form of nitrogen in the four
fonction areas, but phosphorus is mainly in particles,and this is most significant in sediments in the traffic routes. Dissolved

heavy metal content is low overall, and only dissolved Cu accounts above 5 percent in the total ammount. This indicates
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heavy metals are mainly in particles. Road sediments or outside solid substances are the important source of surface runoff

pollutants. The findings of the paper provide important reference for the urban surface pollution control.

Key Words: urban roads; road—deposited sediments; pollution characteristics
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1.1 FEALCRAE

FEALHUTT N ALBERE 34 AN E TR S B RAE AR AR AR R 3—4m®  RAE S THE B A 1B 13K 1m
Z N, SRR ]38 B 3 S B ], Y 3—4 AN B ST RE BB A (A S IRE 1n® Z N TTRY IR
G ARSI AR CAEIERAS . Nk G A T3, R RN F IR TR IR S . BER S = IR T
SEPRIE 3d 2mm G PRAEAESEARIAS h ) 34 ANRE SRR AU T A TR XA [ 3 AN (R R 2 e A S R BRI A HhL
FIEIX C ML R2ZEFRIE X R EE/NX)  SCHIXE R 3 A (P EBFE B A S IR 0 Jb stk K2
B IX TERRSFFAIX) 3G T2 1 24 AR Fel S [ 4 A~ (db R i ) U2 X, Hop gl +
LA TR B R, A2 A TR B B, BRI RAEAIIAE | SR S5 LA K™ FE R oA, =4 i e T
() 5 A L ARG IR IR RE TR R 4TI AT IR KCE T IR AR T IRR B T IE CEE TI EE
B, =IRBY IR NI St R E N RT3 B B L o0 AR DU BR 0 T ST LR A
B BHEME RZTIAR /N BLE B DU R DUTCHE AT S5 24 AN S7 S8 KR .

1.2 Wik

TE DU IR b B EALAR EARE A LR AR AR R RS S, R e R
HLICE Ak, A A 2 R i SR - AR B T B A AR B P b (k™ T 48 A iR VK R ( HCI-HNO, -HF -
HCIO, ) THf# I ICP-OES 22 1k (I %2 i F2 v, BRI 10 ANBE Sl im0 — vk 55 4 000 A o 3k 8 i 30T ) s o 0 I
RO RE , DA A W 25 SR ) LS T 5 ) IR RAS TE 4 JE 1 S /K AR B 240, SR J5 TP et A BILJSE B s
K HE TR -HRFR T (GB 9834—88)
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Fig.1 Road sediments sampling sites on main traffic lines

1.3 Hdlab

BRI K G5 1153 T Microsoft Excel 2010 H1 SPSS 19.0 #f4: b #E4T, A B i 180 K 207 224347,
LSD i & A5 (P<0.05)
2 #ERE5iHE

2.1 BETTShAE X I8 TR S AR R TS e 0.18 N
NN . N . - N - O X T4
ACA T SCEIX AT XA [ 2 b 3B TR 0.16 1 T B XCH X

014+ BT B X

TN #{E 5514 0. 1009 0. 1440 0. 1071 ,0. 0974mg/ kg, b N /A 4t

TP ¥I{E 43714 0. 0695 ,0. 0729 0. 0665 ,0. 0608 mg/kg; N %ﬂ 21(2) :

SCHK TR TN 835 5 T A R BT % S oos |

Y 2) SCHIX TR TP i T ARy 8 000)

HBEUBY , (R 5 B MOk, (s g 0 ) 5

B ARSI 15 Y e A T2 T B 1 Sk ek B LA

ok S A TTA R 288 T4 B 1 75 e R & ™ b

BT g R — %, H2 EHRMBEMBHER

2.2 BRI IIRE X B LR A LR R 4 R S Fig. 2 Total nitrogen ( TN) and total phosphorus ( TP) in

road sediments

ST SCHX A T X1 5 8
AZIE TR SCHUX A X RN Bl 2 b i 2% T A S

TOC PJE 575k 8. 1467 7. 3449 3. 9471 4. 2134mg/

kg, HH 5238 2 SO X TE TR TOC W B8t 25 w8 T A% IR A Pl et (&1 3 ), 2 2[Rl R 50od 1
LRANSCHUX B NS TR S A4 52 1 B A RT3 DRI Bl et , ey A0 3l AR A BILBTIR AN 4405 A
REWAVUEYIBSE A B R, HES TR A HLY R 2R IET Sl B 09 A ML TS e ) s dn i L4
Y IR LSO XA B SRR AR SRR LB T B, AR T A A S 45 R U s s R X
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FIACE T LM TR YA DU & BB T A Rl 4 20 | A SCR R G 45 R E AP AR

& Zn TEVOSE T REDCE BRI & 1 (&1 4) 205 T8 Cu B P FILEL Cr, 28 T2k SCHIX AR IX
I Bl S5 38 B TR B Zn YI{E 53 50 194. 7459 (158. 4229 210. 8810 ,125. 2447 mg/ kg, Hrp /A Fel 4 b 18 1%
DU Zn 35 it 1 AR T 0 =28 D8I 8L Cu $9ME 31128 55. 4339 49.1956 24. 6424 17.5225mg/ kg, & Cr
BIE S M 115. 4278 (59. 8407 .39. 1407 . 24. 4007mg/kg, & Pb YJ{H 43 W~ 44. 2745 44. 9171 75. 5919 ,
40. 7109mg/kg, TEAYIREX L EARLFAFATT WL, B Zn FLE Ph 7EDUZS D REIX [ A0 & 2 5 AH R p ka3, B A=
T X > 2830 T LA SCHIX > A T S, B Ca FLEL Cr DUZRTIRE X 1 035 s HLA A R A 34, RIAG 3 148> 3030
P> A6 X > 23 FEl g, Hodh 22l TR TE B TR B Cu FILE Cr IS 28 5 T 4kt i B St ]
L, AR b N A i K S 4 | SO AR 16 X B O T 4 T 1 4 i i T AN D G O A
FRART A/ 2 PEl o it 3565 6] P AR 22 (G F 9 245 SRR 202 S D36 3K 2875 e ) 32 BEOR VR T A 2835 Bl R sg

STREE S
o . . 250 -
a B Rl T4 B 2l T4
8r ; B X XX
B A5 X 200 t B Az X
7 N /M 4
_ AT — YT S
2 | ?
w 0 )
£ sl Es0r
F 2
®E 4L ®g
g 2100
g 3t g
= o
] ]
2+ 50 |
I e
A 9224,
S I o N 0
TOC
B3 MRARYENHREE E4 HERAYELELE
Fig.3 Total and dissolved organic carbon in road surface sediments Fig.4 Total heavy metal concentration in road surface sediments

2.3 WMASTSRY) ST AR R

Xof VS iR A5 A T B IO AR ) A T (R IR A, S8 T4 S AR 17 DX el 4 1 7 i 25 80 ( DIN) 94 4353
7 0.0695 0. 0729 0. 0665 0. 0608mg/ kg, i & ALY LA 43 & 69. 11% 97.39% 93.22% .60.24% (&15),
RIS A U F T v A T S RN AR 3% DX TR v mT s A5 0 60T o 19 L A9 35 o 1 28 3 T R R s [l 4
b, 33 U5 I SO X R A: T DX T B IO RR) ) R0 3 B ™ A B 25 ) A T s 2 B A RS T Xk b Rk 44 ™
A A U AR ST (DP) Y{H 43 514 0. 0040 0. 0097 0. 0079 0. 0086mg/ ke, i Al (1) He 451 43 51 & 5. 26% |
12. 88% \12.22% 12.66% , SMAC UL fEASBEIT b7 (0 He B4 /)s | ot e Ul il =2 22 DL Jk: S R AE 7E DU P v
It H 2230 1 238 EUTR s A Al LA BRI, 5 At = 28 ik 3 18 2 KO W A S LK ( DOC) Y91
439120 1.0750 1. 6505 0. 3103 1. 2167 mg/ kg5 (5 S A HLAK B LA 4351 /& 2. 27% 9. 05% 1. 84% 3.10% , i
it A A BILITT o5 A HLJB B 1Y) L) S IX I 3 8 T A T AR I XN el St TS AR S Zn YR EE XS 53 3R
0.4057 ,1.3734 0. 6753 0. 8207 mg/kg, 5 & Zn A9 LA 5351 /2 0. 16% 0. 75% .0.35% 0. 54% ; RS Cu ¥
FEYE S 5R 2. 6814 4.0323 1.8777 ,1.3039mg/ kg, 15 & Cu MY LB 43501 J2& 5.32% 8.82% \7.64% 6.83% ;
RIAS Cr Y BEYME 4351 4 0. 1528 0. 2570 .0. 1699 0. 2033mg/kg, i At Cr A H A5 23 51 2 0. 17% 0. 47% .
0.40% .0.63% ; VMt 7S Pb e FEHI{E 43 514 0. 0422 0. 0983 0. 0924 0. 0759mg/kg, (5 & Pb i H 4] 43 5] &
0.10% .0.26% .0.18% .0.61% (& 6) , A E LS 5 E R FIRER, LA M Cu ik8]5% D L,
VI 4 s S B A AR R S A AR TR
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2.4 HFTTAHYINS H AR 1
Wb VTR 8 S b AR I P A I A 2 BERIR, A e 5 e e D R R A AS T e ) o i

BT T AR 5 ey W 4RO TR . A T B E TR X A2 K 3 A5 IR, AR SOV L 5 T ) 5838 T3 32 2R
FEIREE AR K BEAT T S0, e 1 R, nl L R I UKL (SS) W -4 {E o 394. 9 mg/L, TP
PIE 0.813 mg/L, i E KM LK V EAKAEIRAE(TP =0. 4mg/L)2 £, TN FIIE 35124 7. 55 mg/L, #i il
EZ MK V AR FRUE(TN=2 mg/1)3. 8 1%, A Cu,Cr WRBETERI 514 6. 23—81. 96 g/ L 1 0. 55—
15. 15png/L, HoPR{E 5300 0 28. 81 we/L A1 3. 97 pg/L, HH LT L, A8 T 1B A2 I 15 e Al 4™ &, 5 E NS
R W I S BT L, A BRAR S PR S A A R B TS e i 0P X S i R DR K i BB Y%
R, M UURRA) P g A 2505 Yo o 1) R et A7 A I AR R 28 W 7 A AR T T e R

100 10 -
00 | [ 23l T4 0 %l T4
XHX XHX
80 1 B A% 81 X
70 L NTESS: YNTESS: ]
60 I 6
< 50t B
40 t 4t
30 +
20 f 2r
10 a_abab abab 2 a
b b
o oL B \EAILECLUIN
DP/TP DOC/TOC VEZn/ M Zn WCr/JCr ¥¥Pb/EPb
E5 MRAAUMBBRSEBNAINRERENXR Ee6 ERMNRYBBRSESESESREENKXR
Fig.5 Relationship between dissolved N,P and organic carbon and Fig. 6 Relationship between dissolved heavy metal and the total
the total amount amount
*1 TBETFEERETRIER
Table 1 Surface runoff quality on traffic lines
E R V R FKAbRE
V5 Y8R SFEHE R 22 &/ME o1 The fifth leVel of the national
Pollution indices Mean value STDDEV Minimum value Maximum value standards of the surfacewater
environmental quality
SRR SS/ (mg/L) 394.9 356.5 3.0 1767.0 —
B TP/ (mg/L) 0.813 0.567 0.048 2.437 0.4
B TN/ (mg/L) 7.55 4.42 1.32 27.14 2
Cu/(png/L) 28.81 15.09 6.23 81.96 2000
Cr/(pg/L) 3.97 2.45 0.55 15.15 100

B AR TR P A ORL S 5t L B UKL ZSHE XA AR 075 e ) S ZORIET-HL 3l 4= 50558 i 01 e v b [ ) 25 4t
PA Sz B B e e o IR TR A R rh IR A AR IR S U T R A ok T AR R A, 2
WAL A BEIREE SR S5 I L AR IR R R RS i W AR AR
R A SR G R AT A AN T e LR 2 S AT A A A TR R AR R B bR T — )
WA AR K, 5 43 W UKL 4 A5 R K AR T ok R ORI A SS., #4171 Barrett*') 45411 % 1
iH BEFE R AR B9 TOC A1 COD 25 A HLY) ot 32 2R IR T 4 AR IG40URE | EL 25 B 10 2 78 8 0 74 % 1T, 28 0 o
f9 COD I TOC AR BE AR 2645 T TR Bk L B AR TR Y 3—5 A%, R4 R A B RIPIA] A7 R0 & 1Y 5% 4278 58
TIE AT, A OB R SRR B L K A T B A 2 DA A 0 7 380 s v i St A 52 E i B TR
ARBE , FE R K, 3 L6y Jo 5 W K AR I8 ik R SR I J SS 45 PRI A2 388 32 il 400 1 8 7 S 30 13 A3 U v )
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YT LA K DSOS TE XAFTE TS G o) — F 2R IR, B4R R IR S 20T s A 06, 42 < s 1
R SRR AR 25 Peter 45 FRAIF 55 th 2 BA 5238 76 S48 AR 3 P Cu  Zn 175 Y2 57107 A 5 B0 S
TEEAR X TE AT AR Dy B X T A I R A A A e AT A AT, 45 T R B X T R AR P A A R
TR TS ORI AR T T A AR A, A R R TSl K AR R VR R AR R
JREE S A 40 S0 A HE O A R A R 3, X SEF AT A R W R B B UOR s S R AR T R AR I
15 Y YI EEOR IR,
3 g

1k Xt b s T U TE PR ICAR ) (0 S5 RN A AT IS | & PRAS S T BE X R TR b TN TP A TOC 155 4
B, A0l T4 SCHUIX A T DRI el 2 bl % DAY TN 245084931 4 0. 1009 ,0. 1440 .0. 1071 ,0. 0974
mg/ kg, SCHXGE BT Y TN 235 75 T HA 2 A T8 B UUR W ; TP 1E 539124 0. 0695 .0. 0729 .0. 0665
0. 0608 mg/ kg , A SCHX fe i, (H A K i 7K,

A LN SCHUXGE TR TOC ¥R BE (3 8 1A 0 DX R el g b, 38 128 | SC3 KR AR 37 X3 %
T 4 R i s e T A PEl ki, =8 2R PR T BB A2 sl R 42 4 5 i A S

DU Tyl DX B DL AT RS AT, 9 o B USRS A e OB b, I HL g 3 238 B TR P s i s
BB AR . ARSI 48 5 S 1 LI, R RS Cu 383 5% LI R ITE 4 8 & 2 A7 A6
PEASAEM TR T8 BT S S Bk A AR ) 52 e 42 e 5 e ) ) T BRI
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