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WE: BN THIRFEARENX KK TEASEACTREEWMEE,  FiE FIH 2015—2019 4F #5524 T EE W
XA T AR T 7K K B 200 P 24 R 54T , 38 ) LB [RI e [i] SRAE 280 KRS koK Oy 20 KRR R A& 1, 40 i
BEMIKAH K ER G R HEmEZE, 28R 2015—2019 4E ) 54 I EE W X & 2 0k B A2 508 0,040 (0. 010,
0.100) mg/L, AHR R 98. 54% , AFEF H H A A% R 2EF A G2 L (X* =19.724,P=0.001) , H 1 2015—2018 4
2 LT (X = 16.477,P<0. 001) , SRR HCES, SRR K J AR BE B IG(Z=-107. 403, P<0. 001) , A% R4
= (X =16 136. 000, P<0.001) , A[RIZKIFEZEAL Atk 7 SRR EESE Y BRI 7K AP 2 U BE A% R L, 25 Y Giit2
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Abstract: Objective To investigate the concentration of ammonia nitrogen and its influencing factors in drinking water in
Dongting Lake area in Hunan Province. =~ Methods Based on the data about drinking water in Dongting Lake area in Hunan
Province during 2015 — 2019 and directly reported by Hunan Drinking Water Quality Monitoring Network, we analyzed the
concentration of ammonia nitrogen and its influencing factors in drinking water in Dongting Lake area through comparing ammonia
nitrogen concentration of water samples collected from different years, sampling types, water sources, water supply types and water
types.  Results The median of ammonia nitrogen concentration in drinking water in Dongting Lake area in Hunan Province
during 2015-2019 was 0.040 (0.010, 0.100) mg/L, with a total qualified rate of 98.54%. The qualified rates in different years
showed statistically significant differences (X*=19.724, P=0.001) , with an increased trend from 2015 to 2018 (X,andem =16.477,
P<0.001). Compared with the rural drinking water, the concentration of ammonia nitrogen was lower in the urban drinking water
(Z=-107.403, P<0.001), but the qualified rate was higher in the urban drinking water (X*=16,136.000, P<0.001). There
were statistically significantly differences in the concentration of ammonia nitrogen and the qualified rate in drinking water from
different water sources, water supply types and water types (all P<0.001). The results of multivariate logistic stepwise regression
analysis revealed that rural water (OR=7.569, 95%CI:1.008-56.864) , underground water (OR=4.702, 95%CI:2.397-9.224)
and non—central water supply (OR=6.28, 95%CI;2.251-17.519) were risk factors for the exceeding standard of ammonia nitro-
gen in drinking water in Dongting Lake area in Hunan Province. ~ Conclusion The average concentration of ammonia nitrogen in
drinking water in Dongting Lake area in Hunan Province during 2015-2019 met the national standard, with annual differences.
Sampling types, water sources and water supply types were all the factors influencing ammonia nitrogen concentration in drinking
water.
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L1 FARR BRI« 4 EAKHAKOK B B AR
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WX 31 A~ EL T X 3% £ A 3 AR 7K 20 0 W O 58
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1.2 F#

2.1 WS Ay seE  #H8 2015—2019 418 g 4 Ik
SRR A Wi TAF 7 28 R 8 W D st 3T ik
FH 7K AW 5 15 T8 3 X P 4 94 T B (R K R

H B LK, K EEE AL HR 7K AR RS K RE gk
FE TRAEK AR A W s ) 15 B A e e Ak
TRk 2 e i A K TR, H O Hoth A o Xk
ALK KRR R HE H KRR RS K

1.2.2 JKFERRAE IRAF 32 i FIURS: DU 4% R A 98 Tk
FHIKAR RS 56 7775 ) (GB/T 5750-2006) i#£47 ,

1.2.3 I 25 S 4 BE AR 06 Tk 7K BAE AR HE) (GB
5749-2006, LA T AR FRAEY ) AT P-4 . B A AR IE
FRAE M 0.5 mg/L,

1.3 it 5# R SPSS 20. 0 #fF 4748114
B, AARME 2L ERST0, SRR M(P,s,
P.) R, EEA LLEH Mann—Whitney U K555, Z 4
A Kruskal -Wallis H #5565, iF— 25 iE 47 241 (6] PR
P LR T Nemenyi 536, 258 A B L A4 R] LU R
FHX? K6, ot — 25 004740 0] W 5 L 35R FH Bofferoni K5
5, ARG IR R SR A X K55, P<
0.05 AESFAGIFE L,

2 & R
2.1 AR LMEIIERFHZKKEE 16 136 17, A
e R 4K 0. 040(0. 010,0. 100) mg/L, MAHH N
98.54% , ANFEAFEMEENE RS EERARITF#
BN (X*=19.724,P=0.001) , H:H 2015—2018 4FE 5
ETH#EE (X, = 16. 477, P<0.001)

MRHEEARE , SAAT K LU, i e K
FAWEBAR (Z=-107. 403, P<0.001) , & k& A& 2
(X*=16 136.000,P<0.001) , W 1,

R 1 2015—2019 451 g 4 1l Je 15 XA 3 R 7K v 0 1 il &4

i} ] ARARRIIK SRATERK it

(4F) HAB)  M(Pys,Prs) (mg/L)  BHH(%) RAR(H)  M(Pos,Prs) (mg/L)  GHEK(%) FEAB(H)  M(Pys,Prs) (mg/L)  AHEHE(%)
2015 2393 0.050(0. 010,0. 120) 97.53 522 0.030(0.010,0. 070) 99.81 2915 0.050(0.010,0. 110) 97.94

2016 2390 0.045(0. 010,0. 100) 97.99 557 0.036(0.010,0. 080) 99.82 2947 0.040(0.010,0. 100) 98.34

2017 2395 0.040(0. 010,0. 110) 98.91 574 0.040(0.010,0. 054) 100. 00 2 969 0.040(0.010,0. 090) 99.12

2018 2131 0.030(0. 010,0. 110) 98.73 575 0.020(0.010,0. 050) 100.00 2706 0.030(0.010,0. 090) 99.00

2019 3481 0.030(0. 010,0. 100) 97.90 1118 0.030(0.010,0. 050) 100.00 459 0.030(0.010,0. 090) 98.41

At 12790 0.040(0. 010,0. 110) 98.18 3346 0.030(0.010,0. 050) 99.94 16 136 0.040(0.010,0. 100) 98.54

2.2 ARRREERLAKTRIAT  AFRUKEZE RPHERE R, ROV, & M EF LG E

IR HIK i 2 B E G A8 R I AL, 22 e A Ge it
2 X (X =501.651, P <0.001;X* =232.722, P <
0.001), SHuF /KA L, DL 2K R 7K I A KRS
RO AR (Z=-13. 166, P<0.001) , 5 +& R
(X*=179. 806, P<0.001 ) , H:rr LA IRy 7K I A 7K A 2

L(X*=-235.277,P=0.378) ,ZEK&EAK, LI FAKN
KU B 388 T EROFH 7K BB A R T AR AR K (X2 =
6.772,P=0.009) , LAHEF 7K A 7K 5 A 3k T o K A
SRR AR T AT IR K (Z=-11.243,P<0.001) , &
A TRFMI K (X =13. 668, P<0.001) , W3 2,
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F2  ARZKERB AR K A 5B

K AR AR SRR it

il FEARB()  M(Pys,Pes) (mg/L)  BHER(%) FEAR(r)  M(Pys,Pas) (mg/L)  BHEH(%) BEAE(fr)  M(Pas,Pgs) (mg/L) A% (%)

K 6137 0.040(0. 010,0.090) 99. 48 3065 0.030(0.010,0. 050) 99.97 9202 0.030(0.010,0. 080) 99. 64
ap 18 0.040(0.010,0. 060) 100. 00 — — — 18 0.040(0.010,0. 060) 100. 00
Wi 2 0.060(0.020,0.103) 100,00 2000 0.030(0.010,0.123) 10000 SO 0.035(0.019,0.113)  100.00
PIRTE 1380 0.021(0.010,0.070) 98.71 918 0.028(0.010,0. 050) 99.95 3481 0.025(0.010,0. 050) 99. 48
IKIE 3857 0.050(0.010,0. 100) 99. 61 28 0.030(0.010,0. 080) 100. 00 4775 0.040(0.010,0. 100) 99. 69
Bk 850 0.010(0. 010,0.070) 100. 00 8 0.010(0.010,0.049) 100. 00 878 0.010(0.010,0. 068) 100. 00

Rk 6653 0.050(0.010,0. 130) 96. 98 281 0.050(0.010,0.090) 99. 64 6934 0.050(0.010,0. 123) 97.09
HI 1 564 0.050(0.020,0. 130) 95. 84 273 0. 105(0.050,0. 338) 100. 00 1572 0.050(0. 020,0. 130) 95.87
Rk 433 0.020(0. 010,0. 060) 100. 00 — — — 433 0.020(0.010,0. 060) 100. 00
Sia 4656 0.040(0. 010,0. 140) 97.08 18 0.050(0.010,0. 090) 99.63 4929 0.040(0.010,0. 140) 97.22

2.3 RREMEARF XA K P REKTFE AEMEK (X*=11.890,P=0.001) , RALRIK AL HUK Y

D7 A KR AR TG A8 R A, 2 R A Gt
“FE (X =395.134, P <0.001;X* =24.358, P <

0.001) , 543 H = AHE KA Eb , 2R 46w Ak B9 7K R
R AR B (Z = 11. 550, P<0. 001) , & M8 R ALK

TR S SRR T T AR 7K Fp R A 38 R K R A
W & T MU B A R AL B (X =1 127. 891, P=
0.01; X>=1851.396,P<0.001), W% 3,

F3  ARDKAITZMRADK b & E o
Kab s AR HRHK oAk Hit
TZ HAB(G)  M(Pys,Pys) (mg/L) R (%) FEAB(GY)  M(Pys,Pas) (mg/L) S8 (%) REAB(HY)  M(Pos,Prs) (mg/L)  BHEH(%)
LN 11251 0.040(0.010,0.102) 97.99 3346 0.030(0. 010,0. 050) 99.94 14597 0.040(0.010,0.090) 98. 44
AL 8520 0.050(0.010,0.120) 97.86 3258 0.030(0. 010,0. 050) 99.94 11778 0.040(0.010,0. 100) 98. 44
L% 711 0.020(0.010,0.080) 99.02 77 0.010(0.010,0.010)  100.00 788 0.010(0.010,0.070) 99. 11
YU Tk 1495 0.010(0.010,0.064) 97.73 4 0.020(0.010,0.075)  100.00 1499 0.010(0.010,0.064) 97.73
b 55 0.010(0.010,0.050) 99.43 7 0.160(0.050,0.360)  100.00 532 0.010(0.010,0.050) 99. 44
VN GRS 1539 0.060(0. 020,0. 110) 99.55 — - 1539 0.060( 0. 020,0. 110) 99.55
BLEROK 1037 0. 060(0. 020,0. 150) 99.32 — — 1037 0. 060( 0. 020,0. 150) 99.32
AUk 141 0.060(0.040,0.070)  100. 00 — — — 141 0.060(0.040,0.070) 10000
FHE 361 0.040(0.020,0.070)  100.00 — — — 361 0.040(0.020,0.070)  100.00
2.4 RFRAFEBRAAKR T REAT  AFKFESE  KEEPREHBEICT KRR K (X =2 120. 524,
TR G JE T A 08 S AT SR B (X0 = P<0.0015 X7 =2 141,753, P<0.001) , £ R AR Uy

171.567,P<0.001; X* =24.324 ,P<0.001) , ~IRMEAK T K<KAHK<ZIRALIK (P>0.05) . W% 4,
R4 AEZKAEZEBEIA KRR P E A B

KEE RFRFK SRR it

Sl HAR(f)  M(Ps,Pas) (mg/L) Bt (%) FEARB(r)  M(Pys,Pas) (mg/L)  BHEH(%) FEARB()  M(Pys,Pas) (mg/L)  BHEH(%)

R 4945 0.040(0.010,0. 100) 97.82 477 0.030(0.010,0. 080) 99.79 5422 0.040(0. 010,0. 100) 97.99

KRk 7 845 0.040(0.010,0. 110) 98.41 2050 0.030(0.010,0. 059) 100. 00 9 895 0.040(0. 010,0. 100) 98.74

Zikgik — - - 819 0.020(0.010,0. 050) 99. 88 819 0.020(0. 010,0. 050) 99. 88
2.5 REAHYwBEEW logistic @A DIEAAK ®5 HARWINEZHE logistic B4 BT
TN (A =0, Nak=1) KRR ESV A ik WEA BBA BE SE Wil P ORE %5%cl
Guit2r i L 4 AR GRS JKIRZEAY K b 3 i - - 864 LIST 284 <000 0.0 _
Ii%ﬂﬂ(ﬁ%’éi@) MALHE logistic s ACINERA N i3 KRR RRK Hitik 204 L9 380 0.0 7.569  1.008~56.864
h ,&ﬁi/\ﬁ'_ﬁﬁ?ﬁﬁ? 0.05 ,ﬁH@%ﬁYﬁ%ﬂq 0.10. e e KRS TRk frdek L8 038 2020 <0.001 4702 2397-9.04
B4 K K (OR=17.569.,95%CI: 1. 008 ~ 56. 864 ) T 7k@ %f%k Stk 1837 0523 12322 <0.001 6.280 2.251~17.519

AKEERAL AR Ik 0.293 0.391  0.564  0.453 1341 0.623~2.884

7k( OR=4.702,95%CI2.397 ~9. 224) &%ﬁﬁﬁ1ﬁ7k TGk Mk -0.318 0,481 0438 0.508 0.727  0.283~1.867
(OR=6.28,95%CI:2.251 ~17.519) J2 i} 5 2 1 &2 W)
XAAMRERmEE, kS, 3 3t @
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