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R A3, B ROV ) BUAE YR 20~50 m fL T 7K A, 3% 8.5 mg-L7,
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Nitrate Concentration of Groundwater and Its Affecting Factors in Shandong Province , China
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Abstract; It was reported from many domestic and overseas studies that nitrate nitrogen(NO;—N) pollution in groundwater had been a uni—
versal problem. As to evaluation the nitrate pollution status of groundwater in Shandong Province, a large—scale investigation and water—sam—
pling analysis on NO;—N concentration in local groundwater was performed, and the main influence factors of nitrate pollution were studied.
The results showed that the average concentration of NO;—N in groundwater was 7.4 mg+ L™ and only about 2% samples exceeded the criteri—
on of national drinking water quality. In addition, the concentration of NO; —N varied greatly due to different prefectural —level cities, with
maximum concentration of 10.6 mg+L™ occurred in Linyi City. The average concentration of NO;-N in groundwater was affected by rainfall
and a lower NO;—N concentration in groundwater was observed after rainy season. The concentration of NO;—N in groundwater was greatly af—
fected by land using type, and the maximum NO;—N average concentration of 13.1 mg-L™ was observed in the protected vegetable land area
and the second was in orchard. The concentration of NO;-N in groundwater was also affected by water—sampling depth, and the maximum NO3
—N average concentration of 8.5 mg- L™ was observed in the water aquifer lies between 20 m and 50 m depth. There was a variation trend that
NO;-N concentration raised firstly and then declined as water—sampling depth increase.
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A4 BB B i T 3K R R IR B SR AR
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T KRR ER 5 Y i AR, SR T B R bR, X F
IIZR %8 3 T /KRR ER 15 YL IR A PR T g B 1
25 Hh X R BR AR V5 YR B0 A B, T AR R
TR AF R R & B ) R A 100 B H R i) PR 3 AN A iR
RAE 2005 FRXRIRHET PR EE-E4A (1) (SILARE)
W KR ERER & BT T AR EACT I AR SRS
BLHEAT T HER , T ELIFAS BB S BRAE 4730 11 7 48 i A £
RAALSG , H T KRS EREL B B AR BB, AR
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1.1 FREEER

INARABNMFREARE, WK 15.67 71 ko’ &7
M By EMZ R, & B R oL
B, &R 2 Ut B IR SRR BRI = XSRS A,
WFEIZE, WEHR 7 A9 A £ FHSE 11~14 C,
SEMX ZFARAKR TR FEHFENE—BE
550~950 mm Z[i], HHZAEA A PEILENR; SERRBEE A
JE R IR AT L 2 300~2 890 h, IR FEMK H
FIFHRRIA R SR e, B TR e AR
TRA RGN, A 73 S Bt S R RS
1.2 TR RESHERNE S E

4390 F 2009 45 7 A 11 AXTINARE 17 N
91 MR X A T K BEATHURE S 4, [RIEH el P it
HEAE . PIRILRAE 410 4, Wz RAT SR B2+
A R ARFRIREE R T K (JE—H) . HArem
FRIZA Y Rt 3 TR M 3 AR R X 43 B
18 292,25, 20,62 ML KA. RE 0~10,10~20,
20~50.50~100., =100 m {34351 80.109.123.41 .

55 HR o A7 A5 B S5 B K TR R A [ SRRE I
o SRR SR BRAE YIRS AR R L SR
BRI , AR IR T 67 hn, 4%
FREERIF GPS ZGONEHRE £, ELARAEE Jr Bk
TKFREE MM AR (HI/T 164—2004) . BE R4
JEH ST SR A DI o T /K AR & BRI R
FA4EAMI I T,
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2.1 WWEREH TREmEEEESE SRR

Sk E L INAREH T K NOs-N S BEAE, HEM
A F 40.5 mg- L7, Sk 7.4 mg- L7 WBFR B
E, A 2% T K T 30 E T K5 2 bR
(GBIT 14848—1993) , {H4% B 7 9 A= 2H 4456l %€ AR
FAKAEEREE & BEhrvE (LA NO5;-N if,10 mg-L71), I
H20.7% 1T KRR s MK AE, T 2K &
16.3%, 1 27K it 5 12.0% , 2K ik 5 69.8% , IV 2%
KB 1%, VKB G 1%(F 1), REHTRRE
THIREL & B SOBAR RN, M B TE YO (H LI 2.
KRR E, A7 2/3 58, BLEAARE T KE ) 12 5% 2
ANZEIESRE , TG A TR = RS R AR V5 4L XU
22 AEMKEMTAKEHEBLESEESR

2 AT R K SC HB TR RE  , LR AN [
X[ T KRR EE S EEF R AR(R 2), FHETERN
0.8~10.6 mg- L™, AP DU YT & B ferm , HF KK K
WY ISR S B FS AR OEE ST
T M EIN B AR E . WRBREILRE , IR UT
BE A 11.1% , ORI 8 855, 2 7186.3%
5.00%.1.4% , HAh 11 bR AR MAKTRSER 5
A, 1T AP AEEE L Y F S G0
N RN N X TV | By & S E N G i
AREE>50% ) , 778 IR R RN (TR 5 b T DA
[ 3KEHRF, RAEFTLL L 26 MK A A
BLEE 8K 88 . &9k, UK ERE,
v BT K EE, UL I 2OKE R E, XSS
KRB BPRFR KIS, LR U R IE R
AR,
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Table 1 Content of NO;—N in groundwater in Shandong Province

NO; —N/mg-L7(GB/T 14848—1993)

e T FEl/mg- L™ Hffi/mg- L <2(12%) <5(11%) <20(Il) <30(lVE) >30( V)
SH AR %
410 0~40.5 74 16.3 12.0 69.8 1.0 1.0
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Table 2 Comparisons of NO;—N content in groundwater among different prefectural-level cities
SIS %

X AL VE/mg- L HfH/mg L 1% 13 2% V% Vs
br9ea] 2 0.5~1.1 0.8 100.0 0 0 0 0
RE 4 0~1.8 1.1 100.0 0 0 0 0
Tk 10 0.1~5.6 1.2 80.0 10.0 10.0 0 0
=l 6 0~5.3 1.8 83.3 0 16.7 0 0
FEM 10 0.1~5.8 13 90.0 0 10.0 0 0
TR 12 0~9.9 22 75.0 8.3 16.7 0 0
o 34 0~10.1 4.0 441 14.7 41.2 0 0
B 16 0.8~9.9 6.1 12.5 31.3 56.3 0 0
¥ 1 6.0~8.0 6.8 0 0 100.0 0 0
H 16 0.6~10.1 6.8 6.3 25.0 68.8 0 0
HE 46 0.2~10.2 7.8 43 13.0 82.6 0 0
B 57e 23 0~10.3 7.8 43 8.7 87.0 0 0
WeE 78 1.6~10.7 8.2 13 11.5 87.2 0 0
W 20 1.7~20.0 8.2 5.0 15.0 75.0 5.0 0
T 16 0~23.2 8.6 12.5 6.3 75.0 6.3 0
L7 71 0.8~34.3 9.9 2.8 12.7 83.1 0 14
[y 45 0~40.5 10.6 6.7 6.7 75.6 44 6.7

23 AEREEH TR EEEBRhSEER
ReEW 2 M0 - 3 R R R ER PO TRV A T K AR
MM K PRSIRER S &, NER 3 FTLEH
T/KNO;-N S EBEMEMEAHEESR, WEATS
TG AFERE, RGN S5 WERTHE
bt  ZRJE 1 20K s, 1 MoK sl
TR IV, VZIKIHK . TG NOs-N & B KT
RE-55 R W X 1 T 7K IR BEAG 2, TR S e W BT 44
REF R T KEEFAW, WiHbFKF NOs-N
EH BRI 5 mg- L7,
2.4 Bt KRB SENEER
2.4.1 AR HF|FAZRA b T /KRS ERER & B AR
ANRIFI PSR4 e AR B 22 AR K, TR g ko
W KRHERER S B AT BEARTR] . MAE] 1a FTLL
FH, AR HFFAREST T KRS ERER & B AR
Ao NO;-N F-3& B E RIUT A , 5o SE >R >
BRIEHSHRE , 4330 13.1.8.3.7.2.7.0 mg-L ", 4R

T R 2R A SR FE > 5 ] > 58 ot S ot =38 K S, LR
PR HIH 2.4% .1.6% .00 WIKSEDHE , 5 Fik H
FIRZRA X g3 KAk b, EX T O
FK T He il 2 Fid ok, i) 33.9%(E 1b) . RAEMA
R FI G AT B R U EER SR X T K iR R
RN EEFEEN,
2.4.2 HEGSHT LT KRS ERER £ B AR I

T K PR S & B AR R ARTES
S2MR , DR IS [ SRR B A 3t T 7K BT 52 B4 B2 0t P
ARl I 2a AT LA H , T /K HEG T /KRS BR R
TRAWNBEN, SABEE, EHES0m LIT, i
T7K NO;-N & B FEVR B (938 w3 i, 3EVR 50 m
PL Lk, NO;-N & 2R i3 ik > . HERKF
100 m Ay T 7K NO;-N & RHAK, 235 6.1 mg-L7, Ui
B RR TS Y O 2 %) 100 m DL T B3 T K o {E)
UL A, KT 200 m #1 R 7K H GRS R ER A4 Sl JE RT
RESWRIATOR, B EEA W] RESRIE T HU Y g 72

£ 3 AEMEMTA NO;-N SEFR

Table 3 NO;-N content in groundwater in different stages

S AR %
iE A /mg-L* /mg-L"
A3 B JEE/mg H{fi/mg 1% 1% % Wik V%
(B 219 0-40.5 8.1 11.0 132 72.1 18 18
A 191 0-11.7 6.8 25 10.5 67.0 0 0




356 MRS : LR H T /KRR R 2 IR B s ne B R B 5 2011 2 A

40 - 100 b —

120 g: BV
5100t § 2ok Dwi
& ¥ 60 M I
= 807 g 0r | 1%
L 601 & g: =R ES
Z 40} ol

20F 10

0 B
0 FH WS BRI R

L Wi BRI RE

B 1 AEREFAERNLEB Tk NO:-N SEHRE

Figure 1 Effect of different using type of cropland on content of NO;-N in ground water
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Figure 2 Effect of different water depth on content of NO;-N in ground water
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TRBE A3 I 3 0 o ASFISEIR A T /K LA IR0k
¥, HAHEE =100 m FH T KK BERL, [, 038K
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Al b KA1 Bt P RO s s A T K A R R
1YL E B RN 2 — o AR R A AR R RE R 1 A A
A A A X T KRS EREE frE 2= R EE R,
55 2005 4E A RIBHFERIFFEAR I, 1R # T /K AHIR
LA B, AR RIEAE, IV, VIOK R E TR, I
FK BB & L BT, X —AR AR AT BB S AR B
Ko PERRATTFE 2005 4EPrig iy 2L , A FEEYIZE ALY
REZFRK IFNAH, BhisE 2@ S A
B YL A KR RS 2 810 kg-hm (12 /M 5
B), SRS SR A A B AE 690 kg-hm(21 AN g5
Fy), RWEAELE 1130 kg-hm™ (32 M
¥)o LUNE-FRBAE—FMERG AR EED 24
FNERTE 510 kg-hm>(102 MEEEE) o FHEEHA
& L3k DA S B BB B R, AR P — AR
AL/ THEAE , 3] 2008 4, 7 1R MEH 24

REMEZE 2230 kg-hm(19), BB LS EH A RTE
520 kg-hm™2(16) , B} jifi HEAE 770 kg-hm2(28),
BEY 2 HIEETE 430 kg-hm>(81), 2009 4EAEAEL
Pk TR, BRI A B 2008 4EIE A 1 , 77610
BRI A RIS 2 590 kg-hm(18) , BE bR 2 4F
TR RTE 630 g-hm™>(20), Al AR 7E 860 kg+hm™
(62) M ETEY A4ER BB TE 450 kg-hm2(202),

b 7K HH R Bt S XA R L B B AR, B
ERFHACEMFZW . WE 1T LIE B, B s e
M X T KRR RR 3 & B , (B IEAEAR  BRARRHE
YR HE X b T KSR ER & B, B E@indi g, K
JE R T BB -5 b T /KSR KT SR %, Wt SR
Fofoe DX T 7K SRR, RN 5 = 15 e, TEFTRAER
25 IR, B A 238 m, P34 73.3 m; AHLTE | b
FURE , XL X PS4, 2R, A4 A
FH PR ER Wi b FR A% L R b T R R 100 o KA TH
YEYIER oy FRs Xt T KSR E R, MRS 2305
Yo ERRARY 7 BRI BRI R 30 m, By (R 3
m, 318 20.2 m; WHETE HBSR SR F | X e X &2
1L B  ROK SO T3 1t 78 R S Hh A S EE
7 FEAE SR I R R L b R AR I S 5 DL

ARG SRR, i Eadh & B T /K IR
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JZ R R R B A R B (Y 3 0 34 0 ,0~10.,10~20,
20~50 m #h T 7K NO;-N & &4374 7.0.7.2.8.5 mg-L™,
FHEFN, " SiiAEZLARemRER X,
B 0~20 m {93 T K— B TREM T K, BES
Z 3 AR BRE M, i A &R, X—K 2
R BRER & B SERRAIR, T H SRR, PR

4 g

(D)BRE, ILREH T K NOs-N S EARR, 5 &
JEFE A H B 40.5 mg- L7, SEHKFN 74 mg-L7, 3%
PR E T /K BT 2 bR (GB/T 14848—1993) A 2%
L T K AN EREL & B AR, 1 B IS T (R R
Bt DA U E AR KPR (10 mg-LY), 3F
20.7% b T /KRS ERER & BlBbn . ILARE H R /KL
FOKFRE, A5 69.8% , FFAEE TR R IAHERER TS5 YL X

Q) ARFMX Z A2 F 8, FH & EM 0.8~10.6
mg- L, KA UG T & B m , BAnE R 11.1%, I
B, ", @ik, @RS 58 6.3%.5.00%
1.4% , HoAth 13 N AR BT AN R XK FUR LA
FEZES.

) ANFIB AL T KRS EREE & B R, Z FE M 2
M), T2 (R T IZEA . 3 AT RE-5 RN X i 7K B H
A XK.

(4) 4 H 1) PR B RK AR BE X ot T 7K S Rk 25
B AR IBEK o Bt A | SR el it AR B v, M 7K A
i BB TRE, FES A8 13.1.8.3 mg-
L TR AR 32 B3 /K A BRER 15 YL TR AE S8
s NOs-N & B7EHR 50 m DR, AR B B91S 0T
B, 3% 50 m &Lk BEGREE B3 s/, 0~10,
10~20.,20~50.50~100 }% KX F 100 m #1 F 7K NO;-N
SRR 7.0.7.2.8.5.8.1.6.1 mg-L7,
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