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To investigate the characteristics of rainwater quality as pH, color, turbidity, EC (electronic conductivity) and
heavy metals in Gwangju area, 43 samples were collected at initial rainfall amounts over 3 mm/day during
March to October in 2015. For 32 samples over 5 mm/day rainfall amount, pH was 4.8~6.5, and turbidity, color
and NH;-N were 0.77~97.88 NTU, 4~16 degree, 0.6~12.0 mg/L, respectively, which are exceeding the drink-
ing water standard. Heavy metals (except for Fe, Zn and Cu), volatile organic compounds and pesticides were
not detected. Concentrations of color and turbidity in rainwater were decreased contrarily to the lapsed time
at the storage, whereas the concentration of Zn was not so much changed compare to the initial state. Par-
ticulate matter (PM10) in air has the negative correlation with pH and positive correlations with turbidity, color
and EC in rainwater. Seasonal variation showed that pH, DO, turbidity, color and EC in spring was lower than
in summer with the influence of rainfall frequency and amount. Rainwater quality of pH, color and turbidity
was lowered depending on the lapsed time for 10 days. pH was a little higher at concrete storage tank than
at FRP storage tank because alkaline compound as CaCO; flow out of the concrete surface, whereas turbidity
was a little higher at FRP storage tank than at concrete storage tank.
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Fig. 1. The initial rainfall Harvesting device manufactured in this study.
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Fig. 2. The Roof of the collection surface (a) and FRP material storage rainwater tank (b) of Health and Environmental
Research Institute in Gwangju and roof of galvanized steel of Kimdaejung convention center (c).
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Fig. 3. The variation of pH, turhidity, color and EC by rainfall.
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mg/L 53 7o| o}dg Asla Hew TS
ZI31A] dgkom, ofde] - ofdrAo® H 3
o] Ao GBI 3 okrbgel HliEe] pHE ¢l
£59 Zo= ddEn, A7 9 T
B4, 2, AYE, BE, JI=E, 138
AR7ISRME 9 TR 52 AEHEA &%

(Table 1).

312 7| LEEE 27195 A
BIEA AL 2] Qe $1X8 t7] Ld&g4olA] &=
HE 7 edERT 27199 olgfeE k] Al
A4S B A3 pHele 948 FAIE e o,

H A HR]| (PM10)e} €, e A7 1A v AaAdS
FE4Ee 28 B FEE T} 0003~0017  RITh Z, pHi Bx9] o] AN WA F
mg/L, o}%1°] 0196~3.247 mg/L, o] ND~0.013 7} =&5E g A A/ATE T3 =2 52
Table 1. Water quality of metal element of rainwater in this study
Month/Ttem NH,;-N (mg/L) Cu (mg/L) Zn (mg/L) Fe (mg/L)
Mar. 0.22~0.34 -
mean (n=4) 0.27 ) -
Apr. 0.36~1.60 N.D~0.062 0.011~8.722 N.D~0.011
mean(n==_8) 0.87 0.017 1..650 0.013
May. 0.52~1.51 N.D~0.009 0.045~4.367 N.D
mean(n=4) 1.02 0.003 1.498 N.D
Jun. 0.06~1.62 N.D~0.024 1.444~1.696 N.D
mean(n=4) 0.79 0.008 1.570 N.D
Jul. 0.63~2.80 N.D~0.017 1.500~4.989 N.D~0.008
mean(n=9) 2.80 0.015 3.247 0.004
Aug. 0.12~2.21 N.D~0.022 0.016~0.215 N.D~0.008
mean(n=9) 0.81 0.017 0.196 0.004
Sep. 0.28~0.94 N.D~0.015 0.055~0.607 N.D
mean(n=4) 0.89 0.013 0.331 N.D
Oct. 0.35~0.84 N.D~0.018 0.035~0.274 N.D~0.004
mean(n=3) 0.75 0.015 0.256 0.004
Table 2. Correlation coefficient of air pollutants and initial rainwater quality in Gwangju (n=43)
Air pollutants Initial ramwater quality
Turbidity Color EC
PM-10 Cu (mg/L) Zn (mg/L) Fe (mg/L) pH (NTU) (degree) (uS/cm)
PM-10 1
Cu (mg/L) 0.374 1
Zn (mg/L) 0.296 0.771 1
Fe (mg/L) 0.829 0.765 0.5622
pH -0.324 -0.141 0.0058 -0.429 1
Turbidity
(NTU) 0.608 0.032 -0.190 0.428 -0.116 1
Color 0.663 0.097 -0.172 0.498 -0.247 0.985 1
(degree)
EC 0.820 0.004 0.007 0.600 -0.512 0.762 0.795 1

(uS/cm)
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Fig. 4. Comparison on quality of initial rainwater and stored rainwater.
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Table 3. The seasonal variation of rainwater quality in Gwangju

Item/ H DO Turbidity Color EC Cu Zn Fe
Season P (mgl)  (NTU)  (degree)  (uSem)  (mgL)  (mgL)  (mglL)
Spring 5.6 9 18.95 11 45 0.007 1.049 0.004
Summer 6.2 6 3.54 3 27 0.018 1.671 0.003
Autumn 6.2 7 1.80 3 15 0.014 0.294 0.002
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Fig. 5. The variation of aesthetic material concentration during the stored period of rainwater.
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Fig. 8. Comparison of the harvested rainwater quality according to roofing materials.
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