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Abstract: Nitrate content is an important index to evaluate the quality of groundwater which affects human health di-
rectly. As to evaluate the nitrate contamination of groundwater in Tianjin, an eight-year, large-scale investigation and
water-sampling analysis on nitrate concentration in Tianjin groundwater was performed from 2005 to 2008. At the same
time, the nitrate pollution status and interannual change regulation were studied. The results showed that the average
concentration of NO; —N in groundwater was 6.82 mg/L, and about 14.98% samples exceeded the criterion of WHO

drinking water quality, 10.84% samples exceeded the criterion of nationa drinking water quality. The interannual
change of annual average concentration of NO, —N has showed a trend which decreased firstly and then increased.

The annual average concentration of NO,; —N has decreased from 11.88 mg/L in 2005 to 3.59 mg/L in 2007, and then

increased to 7.52 mg/L in 2012 gradually. The over standard rate of 10 mg/L, 20 mg/L of different monitoring period
and average concentration of NO; —N of corresponding period were significantly positive correlated. The average

concentration of NO; —N was increased by 1 mg/L, the over standard rate of 10 mg/L, 20 mg/L was increased by
1.9% and 1.67% respectively.
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JPAR, 2005~2008 FIELE 8 FEXT R L T /KBEAT 1 HURE A& SRR 2R & B I, X h N /KSR £h75 AL IR
JAERRAEEEAT 7 Wi ot . S5 5K 0, REETTHL T K NO; — N & & B AR BA%, P54 6.82mg/L, H
%) 14.98%i¥) T /K RE#EIT WHO B /K BRHE, £ 10.84%K7 T /KR e 3 [ Ml R K B b o MR RS R 6 75
EEPRZRARAGEOR, SRR S AR S B0 5 SO& TP 2%, H 2005 451 11.88 mg/L % 2007 4E 1)
3.59mg/L, 152 #i T E A 2012 1 7.52 mg/L . AS[F WM #HHE R 7K NO; =N 10 mg/L 20 mg/L i bR 541
LS IR R 7K NO; — NP8 i1 B A R 3% IEAE G #h R /K NO; — NP & &R+ & Lmg/L, 10 mg/L. 20 mg/L
AEFRER > IR 1.90 A1 1.67 N 2 A
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TH “REAON RS P Iz H LR o B & BUEIE BRI T (Tianjin-2012).
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CRETER B . S5 E . RS AR R T
O, B % 2 i X B AE R FFLE L2 3 7RSSR NS
g, JUHAERAHL X RS RIS QA o, HAHR
7 R A E RHE2005 AR IR LA
(T (BLFE R T ) M R /KRR 6 AT 7 I 2, (E
POR REETT S AAE BLEAT T MR, FFARE S L AR
BT HL N AKAE R Eh AR AL B . AW FT T 2005~
2012 =32 4 8 AE X AT HL R /KRR 3 & stk AT T
W, R ARG O AR WIR AT T 908, N T
PR Eh 75 Yoyt BE Je i AT M R K IRBE . ARERIR 7K %2
RS,

2. MR E A%
2.1. HFRXERR

RET AL AL PR AR AR, R, Jobite
i, frFdbs 38°33~40°15, %4 116°42'~118°03'2
B, FEIb 189 A HL, ZRV6%E 117 A HL, THIAY 11946.88
P A L, 2012 A ORENE AR N D B sk B 1413.15 77,
WA ZIE 81.55%. KT HE 52 2R IR AL,
JaE B U 7 VR 2 KU S . R AP RIR LN
14°C, FFR/KE 600 K4 .

22 EEmRESH

2005 fFZ& 2012 4R AR IR (1A ) A
FIZEJE (A ) (b 2005 SEAE AT AL I T4 I8 SR
B, AAERYZE AR AR — VO R /R FE R (A /S IX
BRAM)HEAT R KBURE AT, HEREKHE 1929 4, K
TRIZERAT 1004 4>, MIZE)E 925 A>. MR KCREE sk
R EEARIEARNE . ATRIE . 2B R T AT R B,
R AR XA LT 50 hm,
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BEBLH HKFERREE, FEFE e BT, KA
WRIEAEHL R KK 0.5 m AR, PAGRIE/KFEREARER
NI B PR I R B3 KB TBOK
R LR KA BRI T A7 KT o % T K
FUH RIS BARKETRDTBOKIG, AEHK B R
o RFEEAMRKMERPI, AT ZBAKE T, K
PRI FERAT i B ZDRPRCR DUKAE 500 mL Zefi, JF
FERFMFEA I 1:1 fERER 4 mL, DAPRAEZK A%
TEEDRENR, BT 220 (0] SE 6 S AT 70 U E
Wb KRR 65 B I 58 SR 54 e T

2.3. HIEALTE

K F Excel BpE AL PRI HdiE S R, SPSS it
BTG .

3. ZBREHH
3.1 REH M TKMHELEL B ARHHE

2005 4 2 2012 FFERETTHET K NO; — N S8
WM HE (R DR, R T 7K NO; — N & #4814k
Yo NI E#~153.19 mg/L, “FH{E N 6.82 mg/L, HH
2] 14.98% 1) R /KA It 7 AR 2H 2L (WHO) TR H
JKFRE(10 mg/L), £ 10.84%[1 1 R /K AL 3. [H A 1%
TR K PAARHE(20 mo/L) o AR B L 7K 2 b
(GB/T 14848-1993), LI/KH1 NO; — N Fr &M, K
i R AKKFIA R A 89.16%, b1 25, 1125, 11l
FIV 2KV K 1) 5518 79.05%. 2.33%. 7.78%.
2.75%- 8.09%. i #H H 1 AV 1T Hb T /K B AR T = R 4 -
{EL IR B A SR 2, 7. 78% 010 1 287K T 7 5 G RS 3K
N7 R B SR Rl R 4, AR IX A K ) IV SRR EEAE,
18 K BB o

Xf 2005 4 4 2012 M ZF R a3 T KEE NO; —N
SEANT R, WA 744 mg/L, WZEJEA 6.14

Table 1. The general characteristicsof the NO; - N concentra-
tion of groundwater in Tianjin

+ 1. KEHHTANO, - N SBEEEHTE

AsR 10mg/L 20mg/L

W fME BRORME CPEME bRk e o FEA
R (mgl) (mgll) (mgl) s oA AR D

CV(©®%) (%) (%)
PRI JHE 15319 744 1676 265 1594 1185 1004

Wi JRE 1186 614 197 273 1395 973 925

Zifdr & 15319 682 1836 269 1498 1083 1929
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Figure 1. Thedistribution ratio of five kinds of groundwater

1. RiEH M TRAESKRE I GG

mg/L, Y fE IR T MY, (RIS R KR
NO; — N B KA AR T M Z=AT: W00 /5 H R Kk
NO; — N & 18255 88.14%F1 90.28%, FHZEA
Ko

3.2. REHMTKMEEELEFRIITTK

M 2005 % 2012 R A THTHE T K NO; — N 4511
SR NGERE (B 2), SRR B E NG X
T F2%. 2005 4E% 2007 4EHL T /K NO; — N 471
SRR, HTRREEROR, H 2005 441 11.88
mg/L B % 2007 £Ef#) 3.59 mg/L, 15 & 2012 4F X I
S8, b 2008 4K 28 2010 4E4EHF(E 6.54~6.71 mg/L
2 8], 2012 EHEHNE] 7.52 mg/L. 2005 4. 2006 E13
fH 5% 11.88 mg/L. 9.13 mg/L, W& TIHABES, 45
PR B, — R KA BN S T RS X &
I, ZRFETE . S XOER e A 5 E R
IKEM, JERIHKZN—K—PIEREE, REN
JE BRARH K KEE NO; — N & & im . 2007 EXIME N
359 mg/L, FIHAMEMRAH LS EAR, JREFEE R Y
FESGAN TR X A E RAKR KR SRR R,
T R EE TR R I BT 454, 3 83 XA IR 7KK
FHHI R FE — B /E 300~500 K2 [A) 8% i, KAk
NO; — N & AR, Kbk 7 2007 4 KETH K
1K NO; — N & S B AT S 1 T P

M 2005 #| 2012 £ %4EHL T 7K NO; — N & 248 57
RAEAAL T A, HUR K NO; — N 4FF 3 & B 45 4F
B, HIFK NO; — N &84 7 REEAL, RZIMA.
Xif 2005 F 2012 £ R 7K NO; — N ¥ & & 5 HAEAR
T RBOIAT A ML M (B 3)FT A, —# AEAE B A
KKAR® = 091), PEHIRANHE T /K NO; — N 4EH)
BRI &R KA S B RS,
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Figure 2. Interannual change of the NO; —N concentration of
groundwater
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Figure 3. The correlation between the annual concentration of
NO;-N andCV
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% WA A R T 2 BORE AR R K NO; = N &
HAFTE S = RRAE, AR BBMR A T
IKEEAR S B TR &, &R &t T K
NO; — N FEZ R K.

3.3. ARSI TR RERE I

M 2005 FI| 2012 A [F] s i B4 SR E (UL 4),
2005 M ZEHTF 2007 R ZE S5 5 U I BAH T~
K NO; — N P& 22 RIFEK, B 2005 4 FZ=HT 1)
11.88 mg/L %4 2007 £E#) 3.25 mg/L , 2008 4= %5 2012
FENHEINA 2006 4E/KF. 2008 4G, A5 M IAE £y
W ZE AT JG H R 7K NO; — N P34 & E AR L A s
ANJF], 2008 £E £ 2012 FERZERFTHE T K NO; — NP1
TEFRAIRWIRK, B 2008 FERZERTY 7.79 mo/L
F¥ % 2012 4F (1) 7.43 mg/L; 1fi 2008 4F %8 2012 [y 2
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Figure 4. Change of average concentration of NO;—-N of differ-
ent monitoring period

4, ZUSTIEAM K NO, — N EHSBTHK

JE K NO; — NP3 & & PRz disg in, #2008
FEWNZFE 5.64 mg/L 8% 2012 4E¥) 7.60 mg/L. [
2007 SERZERT S5 2 AR, 2 Sl AR 5 R0
BN FEE, 2007 2R A A2 ¢ RAEGE T 300%,
oA W 0 A AR S 2 BAIAE 200%%E 300%2 ]

34, FEEMRAMTKERESES
BIrRXHR

M\ 2005 | 2012 A [F] S $1 3 F 7K NOg — N
10 mg/L. 20 mg/L E@ArFE B WA (WK 5), 15 il
HR/K NO; —N %8 10 mg/L #ibrR U 7E 8.09%~
23.88%, 20 mg/L HitrF G {E 5.15%~20.9%. 2005
F| 2012 FEASF WM HAH T 7K NO; — N P35 247
5 7407 30.06%, 2005 | 2012 4/ [F] Ha i it T
7K NO; — N % & 10 mg/L #ibrZ A1 20 mg/L HibrAR
St 2B N 27.73%F1 33.58%, HIIHLAT 40 15 Y
AKEERT 20 mg/L #E AR %A F Pk T 10 mo/L kRS
S, BAH R AKKEENO; — N KT 20 mg/lL Hié &
[ 7K R HE BT 2R 22 S 1k B0 K 5 ik R K KR
NO; — N KT 10 mg/L & & (7K FE B0 22 S 1k
Xf 2005 F| 2012 EAN [ P IR K NO; =N 10
mg/L. 20 mg/L bR 5 AH R R 7K NO; — N~
8 B AH G A A (8 6) mI 1, 2005 F| 2012 4FAN [ i
DU 4R 7K NO; — NP8 5 10 mg/L. 20 mg/L
REAR IR R TEAHOG . HRZK NO; — NP3 &
T+ 1 mg/l, 10 mg/L. 20 mg/L #BFRE S M
1.90 F1 1.67 N 4305
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Figure 5. Changes of the aver age concentration of NO; -N and
over standard ratio of different monitoring period
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Figure 6. The correlation between the aver age concentration of
NO; —N and over standard ratio of different monitoring period

E 6. FELATEIE R NO; - N & B SRR EEY

4. #5ig

1) kL, R T/AKNO; -N&SEARE, &
JR#E~153.19mg/L, “F¥J&E A 6.82 mg/lL, #%IEIRE
1R 7K 5 B AR UE(GBIT 14848-1993), £ 10.84%1)3th T
IKHEIR ER bR, 47 42 B H 5 T AR 2H 2 (WHO) Tk A 7K A
e, PR RN 14.98%. RETTHL R K EZDL | 3K,
28K, 2105 89.16%, il H i RE it T /K
AR R A

2) REETHLF/K NO; — N AP35 B ECR,
ST R I S B AR S 3 s ST 2% . 2005 4
% 2007 -4 T 7K NO; — N AR5 & i R FEIR EE AR,
FH 2005 4E 1] 11.88 mg/L F4 4 2007 () 3.59 mg/L,
0 i 32 T 42 2012 4E 1) 7.52 mg/L .
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3) ANTEJ IS T K NO; — NP2 & AN,

SRR T RZAT . XA SRR~
IKIIRREAT K o

4) AS[FE MRS i R K NO; - N P& &S 10

mg/L. 20 mg/L FBARZEIE AR EAESG. H K
NO; - N -F¥ & &M% 1mg/L, 10mg/L. 20 mg/L
HEFR 3R 1.90 A1 1.67 AN 43
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