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An Investigation and Evaluation of the Present Situation of Rural Drinking Water in Hebei Province
LIU Jun-liang' , MA Jian-wei''?, GUO Jian', ZHANG Tie-jian'
(1. College of Urban and Rural Construction, Hebei Agricultural University, BaoDing 071001, Hebei Province,China;
2. College of Chemistry and Environment Science of Hebei University, Baoding 071000, China)

Abstract; The safety problem of rural drinking water affects the improvement of rural living conditions and the development of social
economy directly., We evaluate the situation of rural drinking water and know well the real situation of rural drinking water in Hebei
Province, which has an important significance for the implementation of rural drinking water safety project and the building of new
socialist countryside in Hebei Province. Four indicators of water, quality, quantity, convenient degree and guarantee rate are selected
based on the survey data by combining the multi-factor comprehensive index method and analytic hierarchy process. A comprehensive
evaluation is made of the situation of rural drinking water in Hebei Province.
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Fig. 1 Hierarchical structure model evaluation of drinking water 60% 40% . D
in rural areas of Hebei province 3
1
Tab. 1 Index of current water source in rural areas of Hebei Province
A B C D E F G H I J K
W, 90 81 90 74 86 76 85 72 83 80 100
2
Tab. 2 The present situation taste index of drinking water in rural areas of Hebei Province
A B C D E F G H I J K
W, 53 56 63 45 43 50 56 72 49 53 50
3
Tab. 3 Evaluation of the quality of drinking water in rural areas of Hebei Province
A B C D E F G H I J K
I 75.2 71.0 79.2 62.4 68.8 65.6 73.4 72.0 69.4 69. 2 80.0
I=D>W,p, (D
i=1 ’
1 sn ;Wi ’ ’
;3 P . °
1.2
9 4 o
4 [3-13]
Tab. 4 Per capita possession of water resources in regions of Hebei Province
A B C D E F G H I J K
W 282.0 228.9 380.0 195.0 399.0 192.0 148.0 969.0 156.0 193.0 597.0
(2 3 .
, S, s 6,
w, = 100 2)
:Wl H C; ’
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Tab. 5 The status index in per capita possession of water resources in rural areas of Hebei Province

A B C D E F G H I J K
W, 29.1 23.6 39.2 20.1 41.3 19.8 15.3 100. 0 16. 1 19.9 61.6
6
Tab. 6 The regional rural water inflow status index of Hebei Province
A B C D E F G H I J K
Ws 64.6 84.0 70.6 83.3 64.7 69. 4 75.0 84.6 71.9 66.7 72.7
7

Tab. 7 The assessment of Hebei Province regional rural drinking water

A B C D E F G H I J K
I, 43.3 47.8 51.7 45.4 50.7 39.6 39.2 93.8 38.4 38.6 66. 1
1.3 )
8. 9,
H s
; 24 h 70%.30% , 10,
8
Tab. 8 The status index of rural water supply universal in Hebei Province
A B C D E F G H I J K
W 46.7 56.0 80.0 75.0 50.0 80. 0 63.0 33.0 53.0 61.0 28.0
9
Tab. 9 The status index of water supply continuity in rural areas of Hebei Province
A B C D E F G H I J K
w; 82.3 81.1 94.6 73.5 80.2 82.7 78.9 95.0 84.7 87.2 63.6
10

Tab. 10 Evaluation of the ease of drinking water in rural areas in Hebei province

A B C D E F G H I J K
I3 57.4 63.5 84.4 74.6 59.1 80. 8 67.8 51.6 62.5 68.9 38.7
1.4 . 11,
W =R, X95% + R, X 60% + R, X 30% (3)
o Wy iR, iR,
’ ; iR, o
° 1) 120
. 3 ’
. 95%.60%.30%, :
60% .40% , 13,

3 (3)
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Tab. 11 The present situation index of water supply types of rural areas in Hebei province
A B C D E F G H I J K
Wy 89. 2 83.2 88.9 91.7 84.3 86.3 93.5 86. 6 83.6 87.1 90.0
12
Tab. 12 The present situation index of water supply scale in rural areas of Hebei province
A B C D E F G H I J K
Wy 25.0 45. 2 38.9 56.0 36.4 28.6 28.9 38.5 17.1 45.5 16.7
13
Tab. 13 Evaluation of guaranteed rate of drinking water in rural areas of Hebei province
A B C D E F G H I J K
In 63.5 68.0 68.9 77.4 65.1 63.2 67.7 67.4 69.0 70.5 60.7
1.5 "
= 2,1 (6
N N 4 =
° 4 = % +0.5 €
F=C(fi)uxns
b b
Q= (qu ) uxn o
( )
= 0.5,1,0 L= 2>3¢,—0.5,i=1,2,m (8)
j=1
9
b o n
s Sum = El; 9
L; 7 s l;
( ) w; = [;/Sum (10)
F = (fi)wa ) sy =37.5% 5w, =31, 25 %5 ws = 12. 5%
), = 50
0.5, 1() = t(j) w =18.754.
i 1.0, t(i) > t(j) (5)
0. 1(D) < 1(j) I =1 cw+1Lsw+1I;ew + 1+ w (1D
. . . . 14,
2D () fi fi .
14
Tab. 14 Comprehensive status evaluation of drinking water in rural areas of Hebei province
A B C D E F G H I J K
I 60. 8 62.3 69.3 61.4 61.2 58.9 60. 9 74.4 58.8 59.8 66. 9
55
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Tab. 15 The area ladder distribution of present situation of

rural drinking water in Hebei province

(70~75) H (2)

(65~70) C.K A .
(60~65) B.D.E.G.A ,

(55~60) J.F.I ) ’
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Tab. 5 The concentration of DO and pH in the reactors (1) 0.5m ;
0.5 m 0.75 m 1.0m ’ '
98% » 51.1%.
DO/ (2 0.3~0.6 m'h .
8.13~8.83 3.13~5.54 2.36~3.70 1.09~3.38
(mg+ LD ; 0.6 m'h
pH 8.04~8.30 7.58~7.66 7.52~7.66 7.39~7.60 . , ’ o
5 . (3 o
N (GB3838-2002)
0.5 m 3 v ’ s
, pH . pH . 4 50%. -
s 0.5 m s
[1] ‘ ” . [2011]
' ’ 42
2.3 [2] . .
’ [17.2008.26(2) :345—350.
NH; =N \NO; —=N.NO; =N [3] Masuda S, Watanabe Y, Ishiguro M. Bio-film properties and simul-
NH; =N.NO; —=N.NO, —N ( taneous nitrification and denitrification in aerobic rotating biologi-
Y(GB5749-2006) N cal contactors[ J]. Wat Sci Tech,1991,23:1 355—1 363.
5 s 51.1%, 26.6% . [4] Bruce E Rittmann, Wayne E Langeland. Simultaneous nitrification
100 and denitrification in single-channel oxidation ditches[ J]. WPCF.
90 - 1985.57(4).
80
o TOF 55 (5] (M.
%‘. g,g B » 1998.
% 40+ [6] s . L1l
;g [J1,2004,4(1) :12—17.
10+ [7] Sukru Aslan, Hatice Cakici. Biological denitrification of drinking
0 35 42 49 56 63 70 77 84 91 98 water in a slow sand filter s[J]. Journal of Hazardous Materials,
BATHIE /d 2007.,148,253— 258,
5 [8] Sukru Aslan, Aysen Turkman. Nitrate and pesticides removal
Fig. 5 The removal efficiency of total nitrogen in the reactors from contaminated water using biodenitrification reactors[]].
3 2006,41:882—886.
[9] Monroe L. Weber-Shirk, Kwok Loon Chan. The role of aluminum
in slow sand filtration[J]. 2007.41:1 350—1 354.
( 80 ) [5] L1l » 2006 ,
) (3):43.
(3) s [6] .
i [yl 2011,33(3) :44—45.
[7] . . . Ll
’ 12010, (14) : 235—237.
[8] (7. 22010, (6).
’ ’ ’ (9] . 420065 (7) : 40,
° . L10] Ll .2012,
(1):28.
(1] . 0l [11] ) . yl.
,2010,16(5):508—509. 52010, (6) :45.
(2] ) [M]. [12] [yl
2008. ,2010,32(2):123—128.
[3] . . . Ll [13] . [l ,
,2011,(8):41—46. 2012,9C ):117—118.
[4] (1l [14] [DJ.

2010, (

) :47—48.

»2011:17—21.



