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ABSTRACT

Monitoring on soil chemical properties, soil physical status and state of cultivation in arable soils
was conducted alpine upland 2020 in order to provide basic information for soil fertility management
of Gangwon Province. Monitoring of agricultural irrigation water, surface and ground—water, quality was
investigated too. Objective of this study was to provide the fundamental data of environmentally—friendly

agriculture policy and to product agricultural safe products.

Soil Chemical Properties

Upland soil(alpine region) samples were taken from 100 sites in 2020. Chemical properties were
pH 6.8, organic matter 31 g/kg, available phosphate 821 mg/kg and exchangeable K, Ca, Mg were
1.2, 8.4, 1.8 cmol./kg, respectively. The content of pH, organic matter and exchangeable Mg were
within the optimal range. The content of EC was lower than the optimal range. Available phosphate
content and exchangeable K and Ca were over the optimal range.

Heavy metal content investigated much lower than soil contamination criteria. 4 out of 100 surveyed

sites exceeded the heavy metal concern standard. However, no outliers were found for the crop.

Soil physical Properties
Upland soils(alpine region) samples were taken from 20 sites in 2020 were following as; Bulk
densities of surface soil and subsoil were 1.20 and 1.43 Mg/m’". Yamanaka hardness of subsoil was

18.0 mm. In addition, the average of surface soil depth was 26.0 c¢m.

Agricultural Water Quality

Surface water quality was estimated at 14 sites in 2020. The average concentration of DO, BOD,
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CODw, SS were 11.3, 0.9, 1.8, 3.7 mg/L, respectively. and pH was 7.9. All the factors were within
the criteria.

Several areas exceeded the agricultural water criteria. pH was 8.8, 8.6, 8.7, 8.7, 9.0, 8.5, 8.9, 8.6%
in Samcheok, Taebaek, Pyeongchang. and All of the other factors were within the criteria.

Ground water quality was estimated at 6 sites in 2020. The average concentration of CI", NO3;~N
were 12.8, 6.8 mg/L, respectively. pH was 7.4 and EC was 0.3 dS/m. Especially, the concentration
of NOs-N, critical factor of ground water quality was much lower than the agricultural water

quality criteria. All the factors were within the criteria.

State of Cultivaition

100 locations in highland areas in 6 cities, including Gangneung and Taebaek, were investigated.

The survey contents were cultivated crops, mulching, and irrigation by altitude and region.
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FUE A TR = NGH EAY B A Hof v|sto] ESF Ao A YEhtaL jlow AR R
AT BEoF fAo] A= A A majE Ao & o FEo A 2 A SH BREE ALY
o dart ook 715 W3t whet A 20 Azt S7hskal Auf kAol Hoprlug 11
P2 220 bl A 71 NS flske] s BE FEe wE sAAW & 24 B 3het
H R =YY, vU8s +ANS AEAH 2 FY A ARGl tigh X &54Q AR FH o] &
T Hoh olF 93 A EE 20139 SEH A2E H A TESS 1,006,227 A5 e &
Aato] Bk A3k (Kong et al., 2015)7F 9131, Park et al. (2016)9] AEX S A 2], v 7b4=¢d
EO HIEEE 49 F7|E 1297 AL o A3t T EQRY] Ht pHE} A8 A2 FostA 7t

J % A 3

ot 43S Ut f7153 faQlit 3 52 & HEglol A== a7k Slot. Roh et al.
%! o7 ZARE A3t A7]1HQ ¥t A= pH, f71=, 84

e T & 370k A%S Uetilon, faQAt e Aastes AdS et skl

ghH, 20179 ZFYe WES 3}9 S

g/kg, FHEJAE 742 mg/kgol 9L, X8 ZF, Za 9 vtaveS 47 1.2, 7.6, 2.0 cmol/kg ©1 91

the 237F 0t (Yoon et al, 2020). & st +dWEH7 2AF A== 2007~20164

CODwne B+ 1.9mg/L, &9% 1.7mg/L, EC= B+ 0.17dS/m, SH%E 0.15dS/m, T-N2 B+

2.83mg/L, 5%k 2.50mg/L, T-P= H+ 0.05mg/L, 594k 0.02mg/Lolet= 237t Ath(Lee et al,

2019).
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A 1) Egstd A
7k A= &

AU DA 5AA B ST FRE AL wokshy] gIstel WEYF 10048E R
A Yol EEO~20em)E A3 - BAATHE 1),

Lt EQF B4
B shal B B2UTH EFHEAY (NAAS, 20102)0] Theh pH EoFah 2540] 1
£ 15 (w/wE 3435t Aget & pH meter (Orion 3 Star, Thermo Scientific)) 2 =33t L,

7% T2 Tyurin®, Fa2 4R Lancaster, 218 %ol 1.0 N NH,OAc (pH 7.00& 3

ICP (Integra Dual, GBO)= &4 3Flch. Fa5F4ARE 1.0 M NaOAc (pH 4.0)2 M&sto] £33
(Uvikon X5, Secoman)E o]-&3sto] Astict. A =ESF 2F8Hd Bt o] Axpxt ¥atE &45t
AL, 20139 A2k FPEAAE HEE7F 2 (RDA, 2013)01 A4 A|qker Ex[o]-8 Eg3lshd
A MRt wet =B st AN E VIeer §5 A4, driules ek dabd
H3}S vt F5% AL B0 T AAT7E (ME, 2009)011 2t F5% 63 As, Cd, Cr,
Ni, Pb, Zn, Cus= ICP (Integra Dual, GBC), Hg= 4=2847] (DMA-80, Milestone) 2 =73} ch.
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1. ZEE THX EEY ety ZAX[HS

7129 EfjuH2 B o M2 o
o =3 o H 1 &S| o X} q o= =
AR S oy HHM (gagey) ®F 0 BE BU 5, SE
A4 10 10 11 7 15 12 7 10 18
rdﬂ-"rE
° (rr; 685 1,114 792 1,169 677 758 613 867 658
A 2) BEY 284 A+
7h AZE RHF| 2
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T A RE AT HATEHEAE, 2005), Standard Method(APAH, 1992), &4
2 9 AFEE3TH, 2000000 =5t 415kt BODLF DO+ DO meter il

% APSHA| 2 A ES ]85t H’d@}oj‘:} NH,~N< Indophenol
Fe 68 AX= ojigt T
Attt 5% 42
=]

Ly
B4,

H, T-N2+ T- P“ AsEA7IE ol &% HIAW, SSe FFH, ol
ICP-AES(Inductively PIasma—Atomic Emission Spectrometry)& 01%3@4
Axe Aoz AIHHNO:)S ol-&sto] MAe] ¥ ICP-AESE ©l-8-3}ho
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(HIME 2 ZHE DWX| X EYL0|stety HEZAD

Ad 1) EFsetd =AF

7h, O™YX| HEAO| 3tety
FYE YA HEFY] EFISHY RS atebstr] ffste] 20208 AR BRI Bt TS
33} 2t} 20179 2ARSE U LRSS Fat 3 pH 6.4, §71% 32 g/kg, FAEQIAT 742 mg/kg
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o]l Ay ZE, dw 4 vt 247 1.2, 7.6, 2.0 cmol/kg ©1%=Tl 2020 7
A HEQFO Hit 5}5}"33 pH 6.8, 471% 31 g/kg, Fa A 821 mg/kgol AL, X34
.2, 8.4, 1.8 cmol./kg ©1%tt. pH, EC, B2 AAH Lol 24
A Bt Hobs =0 faclib AgHd K, 2284 Ca> A4
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=
o oo
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2 AtE EC S92 950  AEgL0[2(cmol./kg) NOs—N Al3|Q7=
= (pH) (dS/m) (g/kg) (mg/kg) K ca Mg Na (mg/kg) (kg/10a)
B 6.8 0.78 31 821 1.2 8.4 1.8 0.1 16.4 94
Hd 83 3.15 100 1,923 4.8 22.1 6.7 1.1 108.5 398

2020
Ha 47 0.08 1 2 0.1 3.0 0.6 0.1 0.7 0
% 69 0.61 29 824 1.1 7.7 1.6 0.1 6.8

2017* B 6.4 0.9 32 742 1.2 7.6 2.0 0.2 41.7

A9 6.0~7.0 2.0018F 20~30 300~550 0.5~0.8 5.0~6.0 1.5~2.0

* BQEANERA BUE 187) A 2AAT

= Mz EC R7I12 SEQIr x| &g 4ol 2(cmolc/kg) NOs—N A3|Q7E
(4~36)99 6.5b 0.76a 30b 927a 1.1b 6.9¢ 1.6b 0.1 194 136
70?;1399 7.0ab  0.55a 21b 600a 0.9b 7.3c 1.6b 0.1 8.8 70
80?;599 7.4a 0.93a  35ab 948a 1.6ab 11.5ab 2.4ab 0.2 13.9 65
900(1)999 7.4a 1.01a Sla 834a 21a 1432 27a 0.2 6.8 0
1,000~
17) 6.8ab  0.94a  37ab 709a 1.6ab  9.2bc 2.1ab 0.1 19.0 109

A9l 6.0~7.0 2.0018F 20~30 300~550 0.5~0.8 5.0~6.0 1.5~2.0
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H 5 ZE: IHX| HELS X|HE M2
T8 A EC {712 S5 X2t Yo[2(cmolc/kg) NO3—N
(X% XI"E=2)  (pH)  (dS/m) (g/kg) (mg/kg) K Ca Mg Na  (mg/kg)
A 6.7bc 0.34¢c 13e 514b 0.4d 5.1c 1.0e 0.07b 6.5a
e 2 6.6cd 099  27cde 708ab 1.5b 6.6¢ 1.7cde  0.10ab  21.3a
iU 7.5a 0.66bc  26cde 745ab 0.9¢ 10.0b  2.1bcd  0.08b 7.0a
gey 2 7.2ab 0.87b  5lab 711ab 1.6b 13.0a 2.6b 0.08b 15.7a
A3 6.8bc 0.75bc  29cd 855ab 1.4bc 7.9bc 1.6cde 0.10ab  16.4a
B3 6.6bcd 0.31c 14de 668b 0.4d 6.2c 1.le  0.15ab  8.7a
441 6.9bc 0.73bc  28cde 835ab 1.0bc 9.5b 2.4bc  0.23a 18.9a
A 2 7.6a 1.49a 55a 1,109a 2.7a 15.4a 3.4a 0.20ab  23.6a
A 6.1d 0.94b 38bc  1,051ab 1.2bc 5.9¢ 1.5de  0.13ab  25.6a
WEREAYHEY 6.0~7.0  2.00sF 20~30 300~550 0.5~0.8 5.0~6.0 1.5~2.0
H 6, 28t IHX| HELQ xEEH AUt FstYE
7E At EC R712 |sou x| &g Y0l=(cmolc/kg) NO3s—N
(%= x1Z=+) (pH)  (dS/m) (g/kg) (mg/kg) K Ca Mg Na (mg/kg)
} 7.0a 0.88ab  35bc 821b 1.4abc 8.9abc  1.9ab 18.1
Hf3=(33) - 0.13
6.0~6.5 2.00]8F 25~35 350~450 0.65~0.80 5.0~6.0 1.5~2.0 50~200
} 7.1a 1.14a 39b 912b 2.1a 11.8a 2.6a 204
Fulla=(14) - 0.16
6.0~6.5 2.00]8F 25~35 350~450 0.70~0.80 5.0~6.0 1.5~2.0 50~200
513) 7.0a 0.59ab  25bc 758b 0.8bcd 7.5abc  1.6ab (10 126
N 6.0~6.5 2.00]3F 20~30 350~450 0.60~0.70 5.0~6.0 1.5~2.0 50~150
6.3b 0.64ab  20bc 669b 0.7c¢d 5.7bc 1.1ab 12.0
2AA11) - 0.11
5.5~6.2 2.00]8F 20~30 250~350 0.50~0.60 4.5~5.5 1.5~2.0 -
i} 6.3b 0.57ab  24bc 759b 1.1bcd 5.8bc 1.5ab 13.0
113:(6) - 0.08
6.0~6.5 2.00]8} 25~35 450~550 0.70~0.80 5.0~6.0 1.5~2.0 70~200
g21(s) 6.6ab 0.39b 13¢ 567b 0.4d 4.5¢ 09 0.1 14.1
o 6.0~6.5 2.00]8F 20~30 250~350 0.55~0.65 5.0~6.0 1.5~2.0 -
S0l 6.0b 0.66ab 59a 1,320a 1.6ab 7.1bc 1.6ab 0.12 153
6.0~6.5 2.00]3F 20~30 400~500 0.70~080 5.0~6.0 1.5~2.0 -
N 6.3b 0.72ab  30bc 601b 1.1bcd 83abc 1.7ab 0.09 278
S 5(g) -
6.0~6.5 2.00]3F 20~30 150~250 0.45~0.55 5.0~6.0 1.5~2.0 -
71EH*(11) 7.1a 0.74ab  27bc 924b 1.1bcd 9.4ab  22ab 0.19 137
HAZFAGHEY 6.0~7.0 2008 20~30 300~550 0.5~0.8 5.0~6.0 1.5~2.0

g, 2H, BREE, & A
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= Mz EC  RII2 M XEEYO0|2(cmol/kg)  NO;-N M3eTE

(XIg x1™8=)  (pH) (dS/m) (g/kg) (mg/kg) K Ca Mg Na (mg/kg) (kg/10a)
LA (18) 6.6a  0.53b 23b 760a  0.66b 6.3bc 1.2b  0.15 10.2 88
SA|/AGA(20) 6.7a 0.68ab 29ab 930a 1.0 7.5bc 1.7ab  0.14 18.1 139
AFEAGAIA](20)  6.7a  0.70ab  30ab 784a 1.02b  82b 19ab 0.10 14.9 133
Ak (32) 7.1a  1.08a 40a 841a 1.89a 1l.la 24a 012 19.8 58
SHdEE|(10)  6.8a  0.68ab 19b 720a 0776 54c  14b 011 17.0 33

22w 9 6.0~7.0 2.008F 20~30 300~550 0.5~0.8 5.0~6.0 1.5~2.0

=

H 8 UUT DYK| WEYO ENW Ut N Y

2B AlE EC 8712 2594t XEEY0I2(cmol/kg)  NOs-N A3TAE
(EM XI®4) (pH) (dS/m) (g/kg) (mg/kg) K Ca Mg Na (mg/kg) (kg/10a)
AFFE (34) 6.5a 0.47b 18b T44ab 0.61c  5.4b 1.1b 0.11 14.1 98
Al G 7.0a 1.01a 40a 877ab 1.63a  10.6a 2.3a 0.15 19.2 91
A1A(11) 6.9a 0.71ab  31ab 915a 1.29ab 84ab 1.7ab  0.09 124 96

71EH4) 7.0a 0.70ab  21ab 499b  094bc 53ab 1.7ab  0.13 12 100

A9 6.0~7.0 2.0018F 20~30 300~550 0.5~0.8 5.0~6.0 1.5~2.0

YA EEF 100489 AT L A2 EF
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pH 21%, 715 &% 31%, Fa 04 18%, 28 ZE 9%, ZE 13%, vt1Ul% 21%21H(Chae et al.
2018), 20209 =AM e uA] LEFY AAPHES pH 48%, F71= FF 25%, F+a
18%, XS LF 12%, L+ 13%, "t1v% 28% ot L2jv 19 1olA Rz vpel Zo] A9
WA 282 22 ufRee EgHYS AAlste] dadt guta e & Algo] Fasit

[N )

= =
HAE nYA WEF FFE W TS F 99k 2ok 100 AW F SRS v AW W
LA (e, w2 42 (e 3, 4H4 1olglen, v x|l tfste] 11 gto] F5& & =
A AT OE FE4 BHE B WolUHE 10). 2 4BAE AHste] 24 A3} Sl
& dlen, Sa5 7o Ut B2 17 3004 Ee Bkef Zo] Wkt
E 9. Z¥E DY YEYS F3% Y
Cd Cu Ni Pb Zn As Hg Cr
=l
(mg/kg)
HA(100414) 0.30 27.5 17.2 19.4 98 9.0 0.041 29.6
Bt /71 (%) * 15 18.3 17.2 9.7 32.7 36.0 1.0
ks 0.19 274 20.1 14.2 93 74 0.040 339
2 3.7 84.5 34.0 230 244 43.5 0.094 64.1
EIEAN nd 2.5 1.6 1.5 54 nd 0.006 2.4
Se7|E** 4 150 100 200 300 25 4 -
7] &= 12 450 300 600 900 75 12 -
* EFSRAHALY] Eged Tl tiet vE(EEg/ =71 x 100)
RS HANAYS) BEed 8 H A (E R, 2010)
10, HA SYXH 1 do| Z24 s
Cd Cu Ni Pb Zn As Hg Cr
oY
(mg/kg)
AT oo 371 68.3 35.1 167.7 235.8 34.8 0.068 431
EjEA] 00 1.82 41.2 25.0 230.3 136.4 435 0.053 25.5
B Al 00 1.91 53.3 224 13.8 101.6 28.3 0.074 39.5
A A oo 0.96 64.1 29.7 46.8 126.9 30.3 0.058 338
H(1004]4) 0.30 27.5 17.2 194 98.2 9.0 0.041 29.6
s K 4 150 100 200 300 25 4 -

BRI AN BYeq S8 U AYZE@AY, 2010
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a8 3. dEx: ™K REYS S5

Ad 2) B =24 24

20209 20417 2AME AT ngA] HESRY] Ee4d A AE #F 11,12,13 E 19 4o YE
Wt 1@z wEeke] U E BV Hit 1.34Mg/mEA RAMESFS] 70%7}F 1.40 Mg/m ]9t
o], AEE HH 1.54Mg/m A 95%9] AESFO] Ae7]#<] 1.40 Mg/m ©|Ae2 Uehyth
AEO AxE Hat 18SmmZA 60%2 EFo] 16~20mmo] HEE3F Tt ojHo ZAbE ey vrE
ol 2017d ko] 2ARE HEGHET AEAH2 Aoy AU EE =0t U= A7t
EAo] wet tf2ug B4 2AE D asit

1 ZEE DX HEQ F2|H EY
a5 HEA 8XUZ o g% 2 OM HE MzMEgE fUIsEY
- (cm)  (Mg/mf) DA oHAF A (%) (mm) (9/kg)
179 EE 120 454 202 344 612 276 112 9.4 30
i 16.1
oA xE 143 541 265 194 621 269 110 182 23
ool EE 134 500 175 325 720 220 60 12.0 19
T ——— 260
20A%)  ne 154 581 245 174 715 223 62 18.0 -
4y EE 1.30 - - - - 20~30
He AlE - * ok - - * %k 0 _

* AR WEF 40XH B, *HAFELSS, FE (150, AFEC L4

=

R VEE 15% oldolA Hele] dER B, 10% vl Ata B

# 12, ZEE YK HEY X|HE S2¥ EY
2w MEN 8FUE o 8(%) MEA FE RIIE
- (cm)  (Mg/m’) ;A oA 7|A (mm) (9/kg)
IZE 1.00 37.7 22.1 40.2 5 50
A4 30
AE 1.31 49.5 25.2 25.3 15
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_ xEA 25 A (%) MBA AT Q7|2 &
T (cm)  (Mg/m TAL A 7| (mm) (g9/kg
Ay EE 26 1.27 481 118 401 5 20
i A 1.58 595 187 218 17 -
gy EE ’s 1.35 509 121 370 8 22
" AE 1.45 546 174 280 18 -
. % 1.43 539 119 342 15 5
i AE 1.60 60.5 184 211 19 -
N 30 1.31 496 134 370 9 34
B AE 1.56 588 136 276 20 -
Ads - EE ” 1.23 463 110 427 0 9
i A 1.47 55.5 163 282 14 -
g EE . 1.32 49.8 9.6 40.6 7 1
i AE 1.60 602 247 151 20 -
A EE ” 1.18 447 105 448 5 16
- AE 1.44 544 180 276 12 -
e 35 1.35 51.0 116 374 5 15
B AE 1.81 683 188 129 24 -
A0 - EE % 1.09 412 140 448 18 22
i AE 1.53 578 229 193 20 -
R ” 1.33 503 218 279 8 5
B AE 1.53 519 249 172 18 -
T ’s 1.45 548 264 188 24 26
" AE 1.47 554 305 141 20 -
A EE - 1.39 526 173 301 18 10
i AE 1.62 610 302 8.8 20 -
A4 = )5 1.41 531 210 259 18 13
© 1.53 57.6 30.9 11.5 18 -
A1 - 1.44 545 143 312 8 9
i ANE 1.57 591 292 117 13 -
N ” 1.37 517 149 334 13 14
i NE 1.77 66.8 257 75 21 -
Ay o EE 2 1.60 603 211 186 21 4
AE 1.54 580 224 196 17 -
Aug - EE o 1.33 501 249 250 20 30
- NE 1.52 5714 274 152 21 -
A - EE ’s 1.10 415 228 357 10 39
i AE 1.40 530 379 9.1 14 -
Ax o EE s 1.57 59.1 376 3.3 18 29
- NE 1.51 570 365 6.5 19 -
o e 1.33 500 175 325 12 19

A 1.54 581 245 174 18
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B = EN
T 2 gy ol At HE

QA1 R2E 65.8 29.1 5.1 AJOFE
- AR 64.9 29.6 5.5 ApoFE
A0 RE 80.2 15.2 46 OFAALE
i g 79.0 16.1 4.9 FAAE

A3 EE 82.1 14.5 3.4 AFE
= AE 78.9 16.5 4.6 FAAE
44 EE 79.1 16.7 4.2 FANE
AE 78.2 16.3 55 OFAIALE

A5 & 82.4 13.8 38 AE

© AE 85.8 10.2 4.0 AE
46 iE 72.6 20.1 73 AFOFE
i AE 73.4 20.4 6.2 AFOFE

A7 iE 88.1 8.7 3.2 ALE
- A& 75.1 19.9 5.1 R ALE

- TE 84.2 13.0 2.8 AE
i g 81.5 15.5 3.0 SFAALE

A4 HE 85.4 12.2 2.4 AHE
5o A& 81.1 14.6 43 OFZALE
4410 IZE 74.7 19.5 5.8 AFOFE
- A& 75.8 17.1 7.1 AJOFE
. AZE 79.4 17.0 3.6 OFAALE
i Mg 80.7 15.8 3.5 OFAAE

441 RZE 50.9 39.5 9.6 ofE

i AE 50.4 39.6 10.0 ofE
A3 zE 74.7 20.0 53 AforE
- AE 76.2 19.2 4.6 FRALE
A4 RE 65.0 27.2 78 AFFE
- AR 66.0 27.1 6.8 AfoFE
QA1 RZE 83.6 13.3 3.1 oA AL E

i A& 82.9 15.5 1.6 AFE

Q16 2E 75.1 18.5 6.3 AE
% A& 75.0 185 6.5 oFZ AL E
A1 iE 79.1 16.3 46 AFFE
- AE 81.5 13.8 4.7 ApokE
418 IZE 55.7 33.7 10.6 AFFE
i AE 60.2 30.5 9.2 ApFE

iEe 37.9 48.5 13.6 UdE

A9 AE 37.6 47.0 15.4 ofFE

2720 HE 45.1 42.8 12.2 ofE

i A 45.1 42,6 12.3 oFe

HE 72.0 22.0 6.0
20%t AE 71.5 223 6.2
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U (%)
W E (%)

-

> -
80
&0 8.1
54
C L
M —
5 51 [RES £ 25 i1 #E
10 ® nyE . s muE
10 "\
[ ] @ .
o - v
o5 B0

EHYEHA Mg m T HEH% (mm)
5] LH] -
[
&0 (o)
E o - .11 L1 . g ]
g'lJ - nEE ;HJ = = olE
® I mus - I ( - s
1| in
o Lt [ [ , | -
[-3 L] 15-24 2% rhad e L] -840 41-50 51-M
I EYH ) FIFHM(%)
OE 6. ZdHx: 1HX EEY =2[H E4E 22 HIS(HH: %)
(H2MSotH|: ZHE DX SPE+ +EZA R FSHEH EEA)
AE 1) 48 224
7t ot
E 14 54 2 BN 722 U JlEt 78E) (E91: mg/L)
EC
Al7| pH DO BOD TOC CODw, T-P SS (dS/m) NH,~N T-N Ca K Mg Na

441 79 121 13 15 11 00 42 0.1 0.0 24 204 28 26 18

740 79 96 05 158 25 00 46 0.2 0.0 40 238 34 34 64

10¢| 80 123 09 123 19 00 25 0.2 0.0 38 28,6 23 44 6.7

Bt 79 113 09 144 18 00 37 113 0.0 34 241 29 35 70

71%16.0~85 20< <80 <6 <90 <03 <100 - - - - - - -
#* EUE s B WIS TS B 7|Eel A las s TE

20209 49, 79, 109 A7M2 AN A% 1408 2AELE 1FAA
B =42 pH 7.9, DO 11.3, BOD 0.9, TOC 1.44, T-P 0.0, SS 3.7mg/LE &%
4o,



B 15, X[ - A7 SS9 2 MEYE (E+9l: mg/L)
NEE T ] pH DO BOD _ TOC _ CODw, _ T-P ss
44 7.5 12.5 1.0 2.14 14 0.02 3.7
474 73 9.5 0.5 1.96 2.7 0.08 16.4
104 78 12.0 0.6 1.58 2.2 0.06 4.9
44 7.5 10.0 0.4 1.34 0.9 0.02 8.6
e T E | 73 9.3 0.4 1.81 25 0.03 5.2
109 7.6 112 0.5 1.36 20 0.02 10.0
44 73 9.9 0.2 1.65 L6 0.03 7.4
84 74 7.2 8.1 0.2 251 3.6 0.03 4.0
109 7.5 10.1 0.3 1.60 24 0.03 4.6
44 8.2 12.0 20 1.55 L0 0.01 3.4
#AH 74 8.8 9.1 1.4 1.47 23 0.00 4.1
s 109 8.4 14.0 1.2 117 1.4 0.01 0.9
o 49 8.3 12.0 2.1 1.39 L5 0.01 1.4
e EIN 8.0 8.0 0.5 1.47 25 0.01 26
109 8.6 114 1.0 1.10 20 0.01 1.2
49 8.3 129 0.9 101 0.4 0.02 8.3
2H 74 8.7 9.5 0.4 111 14 0.01 1.7
ol 109 8.4 112 0.9 1.10 1.3 0.01 L6
" 44 8.7 122 1.8 1.16 0.1 0.01 L1
24 74 9.0 11.6 0.3 1.09 L6 0.00 1.7
109 8.5 123 0.8 1.17 1.4 0.01 1.0
49 72 12.4 0.8 1.26 1.0 0.04 28
e 74 78 8.6 0.3 171 32 0.10 8.4
o 109 7.6 12.1 0.8 1.30 25 0.02 23
o 44 79 13.4 1.3 1.43 1.2 0.02 1.0
L 17 9.1 0.6 1.51 29 0.05 2.5
109 1.5 135 0.8 1.08 2.1 0.01 1.0
44 72 12.1 1.3 1.57 L9 0.03 16.5
4 74 7.1 11.1 0.4 1.56 3.0 0.01 3.7
109 75 132 0.9 1.08 23 0.02 1.2
49 8.9 13.5 L5 1.88 L6 0.04 1.9
Bg s 74 8.1 10.2 0.9 1.78 2.9 0.06 6.4
109 8.6 132 L1 1.28 24 0.02 1.4
44 7.4 11.4 14 1.56 1.7 0.01 1.0
ond 7% 72 11.2 0.4 1.44 26 0.01 1.7
109 7.6 12.1 0.7 1.16 2.4 0.01 1.5
49 7.9 11.4 1.8 1.60 1.0 0.00 0.5
e EIN 7.7 8.1 0.5 1.62 2.1 0.01 3.9
i 109 8.3 13.3 1.4 1.22 14 0.01 1.0
o 49 8.2 137 20 1.52 0.1 0.01 11
A" 74 8.4 11.1 0.6 1.05 1.2 0.02 1.7
109 8.4 13.1 0.9 1.00 14 0.01 2.0
= 60~85 20< <80 <6 <90 <03 <100
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ASHA Al7] T-N ca® K Mg** Na*

44 2.42 15.35 2.68 2.34 10.58

ol 74 2.54 11.76 2.89 2.03 4.77

10¢ 2.06 13.90 1.92 2.16 5.59

44 3.20 12.18 1.98 1.74 6.34

Ay 74 5.07 14.82 3.18 2.65 5.40
10¥ 5.28 20.09 1.79 3.35 6.24

44 3.31 17.10 2.84 2.38 12.92

74 3.89 14.60 3.47 2.46 6.82

104 4.22 19.81 2.45 3.07 8.52

44 1.51 21.05 2.40 2.52 4.54

74 2.89 30.26 3.38 3.79 3.39

o 10¥ 2.61 41.29 2.28 5.71 4.89
o 44 1.24 18.40 2.60 2.24 4.06
74 2.00 26.01 2.79 3.08 3.24

10¥ 1.31 30.58 2.18 3.79 378

44 2.63 34.86 2.46 5.07 6.23

74 4.09 39.93 3.04 5.94 4.59

10¢ 4.47 46.67 241 7.68 5.72

44 2.26 35.98 2.60 4.54 5.76

74 4.04 29.65 3.06 5.39 4.38

10¥ 4.31 49.16 2.18 6.87 5.31

44 5.15 13.58 476 2.53 11.36

74 10.24 23.44 6.23 4.32 13.56

=3 10¥ 8.41 21.08 431 4.26 9.50
44 3.13 9.54 431 1.68 13.09

74 6.23 16.85 5.70 3.19 13.85

10¢ 3.97 13.98 3.40 2.86 9.76

44 1.12 5.90 2.17 0.82 3.55

74 0.52 3.72 2.46 0.63 2.45

10¥ 2.07 11.54 1.43 1.70 4.14

44 2.55 14.91 351 2.70 15.38

B 74 4.33 23.52 3.94 4.37 15.58
10¥ 4.89 27.54 2.64 5.26 17.26

44 1.22 4.54 2.79 0.72 3.95

74 1.00 4.62 2.46 0.87 3.58

10¢ 1.70 9.15 1.74 1.62 482

44 1.44 25.24 2.36 2.84 4.37

7¥ 2.78 35.30 2.72 4.06 3.76

e 10¢ 2.99 42.52 2.26 5.38 481
o 44 2.93 51.87 2.54 4.10 6.90
74 5.67 58.41 2.54 4.69 3.76

10¢ 4.22 53.12 1.32 7.95 3.98
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A%, B, AAAGAAE 47, 1090] BE AHe|H $87123% BE A% Aoz 249
AT A, i, ‘B%PQJ 745 pH7} 4ol HiwW 8.7, HA 8.9, 78 44 8.8, B 8.7, 9.0, 104
A3 8608 ZAEo] £27)2S 2ustdth B TAH] A9 4, 7, 109

0, 852 A%HOE 2T o2 veht FusAY 24 2 A
23T AR of 9 FEAE BE 472 Hysher

L. X|ote=
# 16, 1™X| X|5t & A (42l mg/L)
- EC 2+ + 2+ + 2-
AlZl| pH NOz-N CI Cd As Hg Pb (dS/m) Ca K™ Mg Na®™ SO,~ T-N T-P

4941 76 55 126 0.00 000 0.000 000 02 305 30 45 92 141 61 00
74173 86 129 000 0.00 0000 0.00 03 395 3.0 53 88 198 100 0.0
B+ 74 68 128 0.00 0.00 0.000 000 03 350 30 49 9.0 170 80 0.0

6.0~ < < < < < <
85 20 250 0.01 0.05 0.001 0.1

* ABe] AR Sol B A AR, A3 $UINE(EUER)

N

7%

20201 4%, 7Y A7IEE LYAA G Aok 64 S AT LYAA G 5
et 8L pH 7.4, NOs-N 6.8, CI” 12.8mg/LE sHE4 FA7|E AT, saEd
Cd, As, Hg, Pb HE=A &t

# 17, X|5te 2 MEE (2l mg/L)
X Al7| pH NO3z—N CI- Cd As Hg Pb
pe 44 7.8 1.8 16.3 0.00 0.00 0.000 0.00

k! 7.3 4.1 15.6 0.00 0.00 0.000 0.00
. 44 7.7 2.6 13.2 0.00 0.00 0.000 0.00
k! 7.7 0.3 1.7 0.00 0.00 0.000 0.00
e 44 7.8 3.0 5.7 0.00 0.00 0.000 0.00
k! 7.3 5.4 8.5 0.00 0.00 0.000 0.00
27 44 6.8 18.1 19.8 0.00 0.00 0.000 0.00
k! 6.8 20.0 23.1 0.00 0.00 0.000 0.00
4 44 7.7 2.2 8.2 0.00 0.00 0.000 0.00
k! 7.2 10.3 15.5 0.00 0.00 0.000 0.00
24 44 6.0 9.2 6.4 0.00 0.00 0.000 0.00
k! 6.0 14.2 10.2 0.00 0.00 0.000 0.00
7% 6.0~8.5 <20 <250 <0.01 <0.05 <0.001 <0.1
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EC

o 2+ + 2+ + 2— _ _
X4 A 7| Ca K Mg Na SO, (ds/m) T—N T-P
e 4 18.0 2.2 0.5 22.0 16.5 0.2 2.2 0.01
°° 7y 22.5 29 19 16.7 174 0.2 5.1 0.00
a 49 48.8 2.8 48 5.4 10.4 0.3 3.1 0.01

74 44.9 23 13 13 3.9 0.2 0.6 0.01
] 23.4 2.7 7.2 5.8 19.0 0.2 3.6 0.01
A3
79 34.1 45 10.1 7.9 32.2 0.3 7.6 0.01
49 34.6 3.1 75 11.8 135 0.3 19.0 0.01
S| 40.1 2.8 8.5 12.0 14.6 0.4 23.8 0.01
49 437 2.9 3.9 48 11.4 0.3 22 0.01
AA
79 55.7 2.6 48 6.1 30.9 0.4 12.9 0.00
e 142 44 3.2 55 9.8 0.1 9.6 0.00
Al
74 2.1 8.1 5.0 6.7 13.9 0.2 15.4 0.00
AR ] AelE A AHR ZA] B 173} 29kTh FHIA pHE 49, 79 6.0, 6002 T
w$okou, 71Eols AL, NOs-N+ B4 449, 749 18.1, 20.0mg/Le2 7|41 20mg/Lol st
o+ HEslFoy Aoz tha #AUL A&3Q Yol dQd AoZ wrlHT

A4 AR 4 7 1%(m) EALEE

R 20 899 5 5 53

oo 18 938 5 5 3EE

Gl 15 676 W3 5 63

¥ % 12 758 #5625

g A 17 762 FiE 5 635

T A 18 657 B R

A 100 781.7
e, Y 5 ol YAAG 10048 AAste] Auizte, AEA, ofF, A - BefE, 52

ZABHATE, e 20210 2AL, Bt LE 899m, vlF 5 SAES F2 Aufsta glod, g
1814 A} F 1% 938m, WiF 5 335 F2 A, AFHE 15AHE 24 F¢ 1LE
676m, MiF 5 6255 2 A, B 12485 2AL Bt LE 758m, 2 4R 5 6452 Al
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7.0
12.6
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16.0
12.0
11.1
14.3
10.3
14.0
14.4

o

26.0
20.0
24.0
217
19.0
27.1
253
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2, *:W Al 2(800mold) AGolA= wiFet FuFE e A Gl vls] HFA of= A

7= HEM olgEol HWH B e 2 A7l
(m X&) (cm) (em) (X)) (RIHE) z=2 ey Ay T M EH
o 3(32) 23.7 12.3 7 17 60*40 60*40 60*40 60*40 80*40 60*40
Fula(14) 219 12.9 1 3 60%40 80*40 70*40 -  70*50 80*50
(13) 26.8 13.5 11 6  70%20 - - 60*20 70*40 60*25
A AH12) 26.3 15.0 4 2 60%40 - - 60*25 - 65%45
i 6) 18.2 9.7 4 3 - - 120%50 - 120*30 60*30
g 206 21.6 21.2 0 5 70*15 - - 20%12 - 60*10
L ol 21.3 13.0 4 4 - - - - - 50%45
Z4(3) 22.7 9.0 1 0 - - - - 70*30 -
Slo] EMAEE(3) 18.0 0 0 0 - 2%2 - - - -
71 B ) 21.8 9.9 3 3 - - - - -

7.

.
=2
a}

N AR YA RS A WL AusE AL, Bt B

i
= Aefstile BF Auist i, EAN dee AN

2020 ZYE x| WEeke] Wit ﬂi‘*ﬂ pH 6.8, 71& 31 g/kg, F&S

J el Z+7F 1.2, 8.4, 1.8 cmol./kg o] Atk

= ARl Ao, 2017d %= 2ARE ZFHE 170 AA
K

m
ol
ST
519
ful
rlr
Hi
32
i

12%, Z% 13%, tt3dls 28% °lQot A ¥7F "7 2
AXste] Wad ol wr Ago] Basit,



np, 224 24100 A F 287)2S 209 - I X F @MW), b2 42 F (M3 AR ])
ojglo, AEAE AFsto] A ARt Foldt 2 it

A& 2) EG=YA A

7h, A wESY] SAULEE REV} Hit 1.34Mg/mEA ZALEYS] 70%7F 1.40 Mg/mu|qto]
A, AEE Fi 1.54Mg/m &2 yehyt),

U AEY Axl A 18SmmEA 60%2 E%o] 16~20mme] HEa}¢ch e v

o SAYEE AT B wet 2EER BEA 2APE Hasi

(H2M 2 otr: ZHE DHX| SHEx TEHZAL Y ZEAE EM)

o A #@7]%2‘%}% 25 Al *ui—i EHH“ J%H 35 pH71' 494011 EHHH 8.7, Jﬂ?e}
8.7, 9.0, 10¥] 43 8.6, €W 85 FA 86082 +A7|ES 215}
4,7, 109 pH7}F 8.7, 9.0, 8.52 A& o8 2uslo] 2429l By
i gt OI o] FgEoAe BE AR Assitt
U AHAAY FHEs Bt le‘v‘}# 22 pH 7.4, NO3-N 6.8, Cl- 12.8mg/LZ 5445 5
2t 491 Cd, As, Hg, Pb2> HEEA] &kt

K
Jo
o
m{n

A9 2) 454" 24
7h 1= AFAHE 2H 700mu| ol A= 2
ko] wls ‘?% D% 1,000meO] == A & ol A]
s &

A}, 71Er ZF% s E}% 3HA XHHH ateich Z352(1,000mol ), i1, 2, 4H4, é“ 2(800m°l*o
AGol Xz ek JusE e Z]Q"ﬂ Hlsf wol AuistAnt. A=E2e w45 o7h
Al YA Ao M B Aufst A, e B 2hEol| HlE Wol sty ol B WA
A AQdstile B Auist ik

TENTA. 2006 THEF FHEA o] 9 AR
A 2005, FHL AT ZAIEH
APAH, AWWA, WEF. 1992. Standard method for the examination of water and waste water. 18th, APHA.
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