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Hydrochemical Characteristics of Pavement Runoff in Karst Areas

LUO Qi'?, ZHOU Ze-chang’ , HUANG Fen®*, MA Jie>*, ZHU Shi-long”*, GUO Yong-li>** , CHI Fu-xiang™*
(1. Guangxi Xinfazhan Communication Group Co. , Lid. , Nanning 530029, China; 2. Key Laboratory of Karst Dynamics,
MNR and GZAR, Institute of Karst Geology, CAGS/International Research Centre on Karst under the Auspices of UNESCO/
National Center for International Research on Karst Dynamic System and Global Change, Guilin 541004, China;
3. Guangxi Communications Design Group Co. , Ltd. ,Nanning 530011, China; 4. Pingguo Guangxi, Karst Ecosystem,
National Observation and Research Station, Pingguo 531406, China)

[ Abstract] Pavement runoff could enter the karst aquifer system through sinkholes, karst windows, karst pools in karst areas, which
could influence the karst water environment quality. Consequently, it is necessary to study the hydrochemical environment
characteristics of pavement runoff in karst areas. Pavement runoff of Yaji, Qingshuiqiao and Baizhujing were sampled, characteristics of
hydrochemical compounds and their influencing factors, hydrochemical environment quality were analyzed using multiple statistical
method, Nemerow index method and comprehensive pollution index method. External influencing factor has small influences on the
common hydrochemical ions, while has great influences on these trace elements. The compounds influencing the water environment of
pavement runoff were nutrient compounds ( NH,-N, TP, COD,, ), landscape compound ( suspended solids) and metal compounds
(Mn, Hg and TFe) by analyzing the concentrations of hydrochemical compounds of pavement runoff. These compounds have close
relationships with pavement behaviors, surrounding vegetations, traffic flow and came from fuel, lube, slop oil, gasoline, worn tyre
and vegetations. Four main factors with the cumulative variance contribution rate of 97. 99% were extracted from the monitoring dataset
using the factor analysis method. It could be known from the four main factors that carbonates weathering was the main source of

hydrochemical compounds of pavement runoff, the second was the particles of atmospheric and pavement influencing the SS of pavement
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runoff, the third was the human activities including pavement behaviors and protective measures of surrounding vegetations.

Hydrochemical environment quality of Qingshuiqiao, Yaji and Baizhujing decreased in turn by using the Nemerow index method and

comprehensive pollution index method. Hydrochemical environment quality of Baizhujing were poorest, which had potential risks for the

water ecological environment, the pavement runoff could be reused for the surrounding vegetations through reasonable measurements.

The results could not only provide scientific instructions for the treatment measures of pavement runoff, but also provide scientific

evidences for the reasonable exploitation and utilization of karst water resources.
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Table 1 Classifications of hydrochemical compounds of pavement runoff
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®3I KUFELSFERKEREFHTER
Table 3 Rotated factor pattern of four extracted

factors after varimax rotation

it H F, F, Fy Fy
Ba 0.98 — — —
HCO; 0.97 — — —
ss 0.96 — — —
Mn 0.94 — — —
Mg>* 0.92 — — —
TFe 0.92 — — —
TP 0.92 — — —
TDS 0.91 — — —
NH; 0. 90 — — —
Hg 0.90 — — —
Ca®* 0. 89 — — —
Sr 0. 88 — — —
K* 0. 81 0.52 — —
Cr 0.79 — 0.56 —
COD,,, 0.77 0.55 — —
pH 0.76 — — —
F- 0.74 0.54 — —
As 0. 69 — — 0.55
Na* — 0.95 — —
cl- — 0. 89 — —
S03 - — 0.83 — 0.55
Ni — 0.83 — —
Cu — 0.79 0.53 —
Pb — — 0.93 —
Al — — 0.92 —
cd — — 0.91 —
Zn — — 0.88 —
Co — — 0.84 —
NO; - — — — 0.87
DO — — — 0. 66
Tk % 54.17 22.35 16. 87 4. 60
Bt oiEk R/ % 54.17 76.52 93.39 97.99

gi L, BT FRAE R0 1A K A2 4 oy
()t A PR R AL 5 B TR o AL 7= 0 ¥ 1 R K L B K
FEa ORI RN o B T TICAR L B R IR A AR
YIRIRERE S 2 DL A BB A TR 5

2)FEHTFF,

FHF F, 7 Z0THR% R 22.35% , F,AFH
Na* [C1~F1 SO; ™ B H BRI 4 8 T, EZRIEF
TR ER KA 7= W (R 1 1 s Ni F0 Cu SR C Rt
AT YHEILMSEITE, Bk, FEF F,RIER
TR X AR R 2 AL 7™ s T RN 7K T BSG IH6 1H A28 Tt
e

3) EHF F,

FHF FJ7 22 5Tk N 16.87% , F, A ¥+
Pb Al .Cd Zn Fl Co i IC R KIF T HuFE A A0
YIRAE =y, R, R T F R A0E At A XAk
MR 7 AL = W 1 I 7K B 3% T AR i 3l

4) EHWTF,

FHF F T 25T 4.60% , F, £
NO; FAFAY = NG A R, DO J2 1 2 KK A
HRE TR RS, UL, BT F, R AR AN KIG 3%
BT T KA 2E IR A5

25 LA 4 A F P4 o SR AR 7 AT Al
TR ER A WAL 7 W 2 2 I8 % THD A% i 7K Ak 27 2 73 1Y
FR R 5 VR A S T U 40 2 5 W [ T 448
TEE R EE N R B e R ARIE S,
(DR /NSy S NN B A (7RI P A
2.3 BERABACEREREREHIMER
2.3.1 BARAKFLRZRE

AR YA FE R K 55 ot VA 7 ik TP AL B 1
TR I SR FH B m] A5 1, Sk I 22 B T A% 3t T A R
PEUERL AR T 25515 Y g8 BUL MR 48 B0k
A7 AT 2 v A A T A K PR o A, A I B 1T AR O
IKERES A IEAG 25 N6 4 Fs . PIRD AN &5 A0
— 35, 2 B % 10 A8 O K R B A 45 R H A ]
S

N 4 TS T AR % 1A T K PR A A
s R HATEOR A MO A SR BGE it
ALAA T T 548 1 AR O In) R A ) 45 /K
T B AR K A 0T i 22 ot 22, 87 T I
TR AR A2 FRBE IR T Ji) BBl R B 110 52 i 45K, SR L
T 2, PSR AR, AT A JE B R IR A AR
KR, T BRI A2 I K R o — L 22 i
2 RPAAM SR mAR N EE &L, BXF
e L B35 1 5 i e A, SR BB S 1 e, T AC A
A Ry JE A B AR SRR TR

T EKHE RN AT S B AR 3 R COoD,,,
T Y FR RO B Fe i, COD,,, TR AR HE I i 40 pH 25K
TR ARAE AL T A 2= %) | R I K R I 1 B AR
bro BT AR -AU)E T Il —B& T A A [R] SR A A, 7K
W A — 200, AT M CoD,, (TP,
Mn Fl Hg 75 R4 B AT B AR L AT BE P9 Al L A 85
s (HEATHE R B9 NH,-N 75 3438 5 =, COD,,,
5 TP Mn Hg Fll NH,-N BA3 R 45 1 1EAH G, 320
BRI T T 4 A R PR A R — HL25 ) 52 B A LA B
IR ASEM 35 A0 AT 58 B T AR YKk B 5 Jo 1
W2 | 3 WA I T A0 A 2 o ) L 7 A 25 B 08 i ol
oIy, 5 BRI R Tt 7 L 6 T A2 It B 9 7K L R
RTRAETIE AN A R TS Y A KR, R, P
OSBRSS K A 2E BRI R RIF 5T, T 1 X AR 4 47
FEE RIS e Bl JR 3, B 1B AR K R 8
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Table 4 Pollution index of each compound (Z;) and comprehensive pollution index (P)
and Nemerow index (K) of pavement runoff

31 & KA KA FITEE AR HATEE P EEUEAE] EEdE 4
DO 0.76 0.52 0.57 0.53 0.55 0.67 0.53
CODy, 7.42 1. 66 1. 16 6.16 6.42 7.30 3.77
SS 0.98 0. 66 1. 08 3.22 0. 80 7.78 0. 82
NH;-N 0. 82 0.14 0. 84 0.57 0.55 16.77 0.51
Cl- 0. 06 0.02 0.02 0.15 0. 06 0. 04 0.02
S03- 0.08 0.05 0.04 0.18 0.19 0.01 0.07
NO;-N 0. 00 0.02 0. 00 0.67 0. 68 0. 00 0.10
F- 0.28 0. 26 0.12 0.34 0.38 0. 36 0.32
TP 0. 84 0.10 0.10 1. 61 1.98 3.32 0.31
Cu 0. 00 0. 00 0. 00 0.02 0.02 0. 00 0. 00
Pb 0.02 0. 00 0. 00 0. 00 0. 00 0.02 0.01
Zn 0.03 0. 00 0.00 0.12 0.23 0.03 0.01
Cr 0. 05 0. 04 0. 06 0.04 0. 04 0. 06 0.05
Cd 0.03 0.01 0. 01 0.05 0.43 0.10 0.03
Mn 2.73 0. 00 0.01 0.33 0.09 13.52 0.17
As 0.09 0. 04 0. 06 0.12 0.18 0.15 0.08
Hg 0.93 0.70 0.70 0.70 0. 80 0. 86 0.70
TFe 0. 00 0. 00 0. 00 0.00 0.00 0.01 0. 00
P 0. 84 0.23 0.27 0. 82 0.74 2.83 0.42
25 7% R R 7% 7 W2 —
K 5.28 1. 19 0.84 4. 40 4.57 12. 02 2.68
&l W2 =1 ki 7 % W2 —

2.3.2 BERBEEZRY KT RIFIFEER

% T 78 Y A2 A KBS B A B 3 1T UK B
BIFRTK, & A A Y5 E BT B SR A L
/R SZY S T NG =3 T I/ S N i
& BN R K IR B XA TG YR 2 — AR
15 YIS TAEAH 4K I R | A 35 B K A2 T R AiF L I 7K
MRIRCN, AR A R RIS e 1 ey 46

PR A X R A N R BAAFRSHIEE,
MR 2 22740, HLHE a1 A4 R 1 LA
KBS B2 2R UURRY) , FE A R BRI 5 T,
A R TEOK R TR A A AT
MARGEH, FHEKEEAREA NN REIRZHE,
A VIR AT AT R B R IE, SCP R A 3 X
TR 3 AT S K R (Bl 4) .
PR THT AR 232 TR R /K 4 PR A8 T DA 1Y 7K SC
JRESFIRUK TSR, IR IR A S K RGN
SRR A S K B BLAR 1 T, R T A K R TR IR R
S5 JE BRI A SR O R e LU AR SO 5 O
T DX B TR AR T 7K Ak 2 B T 2 DA, R SR B,
XAt , AN AT 9 B N BB AR I R B0 B, ] oy
ARKGEIRA BRIT &R PR AR 5

TV A DA G R 0 AT DR R L R Y
THSIEAD &2 5 A A 50% ., R,
TEIE ) VY A i DX 1A i ot 5 5 Ak e 1 AR 3R

K4 PSR IEACH T K R G A

Fig. 4 The conceptual map of pavement runoff flowing

to the karst aquifer system
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