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Water Quality and Three-Dimensional Fluorescence of Stormwater Runoff from
Lined Bioretention Field Cells
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Abstract Bloretgntlon cells have become one: of the most. popular devices in ur,ban stermwater runhff management for thelr high
efficiency in reducmg Iunoff volume and pollutlon 1(1:{.{ Ijlorwever bioretention cells”are unstable in nutrient pollutan}removal, as_is*
verified by many *Cases), especially at low.temperaturés. D'issolved organic matters { D@Ms ). plays” an important role in denitrification ,
but the three-dimensional fluorescence oharaoterlstl(’% (-)f stormwater runoff in biorétention field cells|are poorly understood, S0 to
1m'prove the, performance of bioretention cells i m nutrient pollutants control, the authors determined that|it was necessary to (larlfy the
(hdr&tterls.tlca of three-dimensional fluorescence! of stormwater runoff from bioretention cells and explain their relationship to water
quahty To be apph( .able 46 urban landuse in mountainous ‘(‘1t1e§_,,-’tw0 field lined bioretention cells were constructed, and, from March
to Aprilfi in 2017, while temperatures were still low, water quahty and three-dimensional fluorescence of stormwater runoff were analyzed
during low rainfall intensity precipitation events. Analysis results showed that the effluent pollutant concentrations had low fluctuation
after purlification by the bioretention cells, and both cells showed relatively stable removal rates for NH,” -N and total phosphorus (TP;

e., 78.38%-95.03% and 72.04% -76.04% , respectively). Analysis of fluorescence spectra showed that the DOMs in the runoff
from the two cells was mostly made up of protein and humic substances, mainly of biological origin or aquatic bacterial metabolites.
Both cells performed well in the removal of protein at I, protein at I and fulvic acid (i. e., the removal rates could reach 57. 33% -
61.30% , 29.82%-31.28% , and 35.55%-43. 16% respectively). Correlation analyses between water quality and DOM showed that
total Nitrogen (TN ), TP and total organic carbon (TOC) were positively correlated with the protein content in runoff from the
biorentention cells, while NO; -N and NH, -N were negatively correlated with protein content. Meanwhile, TN was negatively
correlated with DOMs in regions IV and V of the cells.

Key words ; bioretention cells; rainfall runoff; water quality; dissolved organic matters( DOMs) ; three-dimensional fluorescence
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F 2017 4E3 A A4 A BRE W T 3 370% W
FE(FR ). KHERETEG, 57 B # B SCHR
[14 BB R P47 E TN, TP, 2 & Ml & A
IKFELE 0. 45 pm P8R U8 5 0 2 TOC Fl =4k %5
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Table 1 Statistics and hydrologic performance metrics for sampling events

HHI(4E-H-H) i/ C il s i)/ d W& T 2/ mm FETRRFLEAAL /D RS0 A/ mm - min =
2017-03-24 12 2 2.14 3.33 0.01
2017-03-30 14 3 2.24 6. 82 0.01
2017-04-12 17 1 0.51 1.97 0.01
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Table 2 Division of fluorescence and corresponding organic matter

X 5 JEHEl/nm YL 5,
i E, <330, E, <250 W E K EA R
il 330 < E,, <380, E, <250 - JF IR
m 380 < E.<500, E_<250 Kaim
N EZ<380, E, >250 LRI e
v

. 4 N 7 i
Iy Em“|> 380, E, >250 7 ;’@Eﬁﬁi‘ﬁ&f
4 i & ¥
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LY Sk e TRk TR ) 3 A A |
14 2017704- 12 K T 9153 7 15 0k e g e
TG e vk AR A R (P 2) . T R o R R AR
U, FIEAAR TS ek B s T e W, Bk L
P, X SR RS R A3 Y
FEFR K BB oL, XF R EARR, #1330 min B} TN
NH, -N. NO; -N. TP A9~V 3% B 73 5l 2 (3. 00 +
1.67). (1.21 £0.43) . (0.46 £0.33) . (0.05 =
0.04) mg-L™", A HIEAMBER M 1.23, 1.59,
1.41 F12.62 5. FEMNEMIMA RS A/B J5, HK
IR T 2%, SR B IF R S 0 i R I A
Ad, H BRI E S Yk S TR AR
MG, SANATI/ MBI S R T RS

VAN 0.98 . 0.84 ., 0.92 F10.34 1%; T &% B,
KB 30 min J5 TN, NH,-N, NO; -N. TP fJ°F
Yrue BE 3 0 A (2.52 £0.84) . (0.06 +0.06) .
(0.44 £0.32), (0.01 £0.01) mg-L™", /52K
WM 0.97 . 1,64, 1.19 F10. 84 f%. %I T TN
TP, R4 A MRS B ¥ T KPR R IKE KT
WA MR B A B4, AT e 2 T 9% I (] B 44 1]
RGP AAEES RGN K TN TP ¥ B
i, sEmixt = A RAFTE M BRAEN, RN, %
KR RR S T REE Wb SR, R T
R I TN HeE Tt

(2) Gt KT Y 350 5 LA o Mt

Sy HE— 2 F ] 2 GE T KT Y R P B A1
B, ok T KO vk (3 3)0 S W,
BT 3 B e, R T T A TN
NH -N. NOJ N, TP IRV 2493 B 50K (2, 37
+1.59), (0.91 £0:-47) ,(0.44 £0.36)% (0.03/%
0.03) mgtL VR G AR H K TNT NHS N,
NOS =N TP SRR PR et 1 (2. 64 = 1000))
(0.20 £0,22) .| (0.61 +0.34), (0/01 +0.01
mg- L (RAB K TN NH, -N | NOj -NgTP
(3 7 9 BE 43 5 8 (2.57 £0.92) . (0.05 +

Y #40.04) . (0.35+0.30), (0.01 £0.01) mg-L™". %

45 A XFNH, -NFI TP ¥4 FXFE 1) L BRBOR, £
B ] 43 il ik 2] 78.38% F1 72.04% ; R4 B X}
NH," -NF1 TP 9 L Bt A7 R 4R 3 ( K BRR0] 435
iK% 95.03% £ 76. 04% ) , Tl fiESE RGN NH, -NAl
TP () W Bk e /6 e 8. 4R ai, XFF TN AN
NO; -NE IR, WA REMBITROER AR E, L
HIEXT T TON B9E# ( REE A ARG B X TN 2
BRRHIHN —79. 41% F1 - 112.75% ) ; XUiBH, &
G TR AN LB TR B TR RALE,
KR 5 25 55 T0 12 78 8 o [B) PN 58 A% 78 40 B R
b/ BAisfk, [RIBTHBaR , AX FRE kUL, REH
Ro REREBMING, X5 Li 57 s,

®3 EYHBEREFEEKTEDFHRE /mg-L™!

Table 3 Arithmetic average concentrations of pollutants in cell inlet and outlets/mg-L ="

T U TOC TN NH, -N NO; -N TON TP

JE T 10. 17 £9. 69 2.37 +1.59 0.91 +0.47 0.44 +0.36 1.02 0.03 £0.03
Y5 A K 4.07 +4. 14 2.64 +1.00 0.20 +0.22 0.61 +0. 34 1.83 0.01 +0. 01
245 B HK 20. 68 +5.39 2.57 +0.92 0.05 0. 04 0.35 +0. 30 2.17 0.01 +0.01
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Fig. 3  Fluorescence spectrograms for stormwater runoff from roof, system A and system B(2017-04-12)
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Table 5  Correlation between water quality and DOM

WiH | I 1 v v
TN 0.53* 0.60* 0.63" 0.62* 0.68*
NH,' -N 0.68* 0.77* 0.76* 0.81" 0.82*

JR AR NO; -N -0.33 -0.33 ~0.43™ -0.36 ~0.47"
TP 0.72* 0.81° 0.91°" 0.80* 0.87*
TOC 0.67°* 0.76* 0.76 " 0.75* 0.74*
TN 0.81°* -0.16 0.09 -0.67"* -0.62*
NH, -N -0.53" -0.55 ~0.65" -0.15 ~0.08

RS ARHF NO; -N -0.80" 0.15 -0.10 0.68" 0.63*
TP 0.72* 0. 64 ™ 0. 66 -0.35 -0.12
TOC 0.63* 0.05 0.23 -0.42 -0.37
TN 0.83* -0. 04 0.20 -0.59" -0.55*
NH; -N -0.48* -0.25 -0.28 -0.11 -0.08

ARG BAZW  NO; -N -0.48" -0.55" -0.70" -0.13 -0.22
TP 0.81°* 0.41 0.79" -0.52 -0.45
TOC 0.62°* 0.07 0.24 —0.42" -0.40

1) #* /R P<0.01; = *3£/x0.01 <P<0.05
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