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Tab. 1 Data sheetof pumping test for Wangmu No. 1

water source well
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Tab. 2 Calculation results of pumping test parameters

(2)

of Wangmu No. 1 water source well
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Tab. 3 Effective porosity (n) empirical value
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Tab. 4 Radius (R) table of protected area
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Tab.5 The empirical value of the scope of medium and

small-sized phreatic water source protection area
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Fig. 1 Scope of the protection area of Wangmu water source in Pingshan County
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Division method and example of riverside groundwater source protection area
WANG Jia' ,RONG Hailiang® , XUE Yu®,SONG Baoping' , WANG Zepeng' , ZHANG Suzhen'

(Shijiazhuang University , Shijiazhuang 050035, China; Shijiazhuang University of Applied Technology ,
Shijiazhuang 050081,China; Hebei Shijin Irrigation District Af fairs Center ,Shijiazhuang 050000, China;
Zhongyan Technology Co. ,Ltd. ,Beijing 100041, China)

Abstract : The riverside groundwater source area has both river and groundwater characteristics. Due to the particularity of its lo-

cation and the complexity of recharge conditions., it is difficult to divide the protection area. In 2018, the Ministry of Environ-

mental Protection of the People’'s Republic of China issued the Technical Speci fication for the Division of Drinking Water

Source Protection Zones (HJ] 338—2018) , the regulation only stipulates that the boundary of the protected area should be divid-

ed according to the source of river water and the source of groundwater, both of them should be combined as the final boundary

* 756

+ & 5%



TE.F AR TAKERERGRY XX 20 % B LA

of the protected area. Operability does not provide a method and procedure for the classification of riverfront groundwater
sources because of their special characteristics.

To accurately determine the type of water source area,the land area of the protected area is calculated by empirical formu-
la,and the results of pumping test are used to calculate the parameters of a complete well of phreatic water. The hydraulic gradi-
ent of group well is calculated accurately by the iterative operation of the interpolation method. The radius of the protected area
is finally calculated with the radius of the empirical value. The analogy and empirical method are used to divide the water area of
the protected area, taking into account the surrounding river and the influence of factors such as the distribution of upstream
pollution sources, the size of risk sources,and river water quality on the size of the protected area. Finally, the scope of the pro-
tected area is revised according to the surrounding terrain and ground conditions.

The type of Wangmu water source area is medium and small-sized pore phreatic water source area. The lithology of the
phreatic water aquifer is mainly medium-coarse sand. The radius of the land area of the first-class protection area is 66. 5 m and
that of the second-class protection area is 665. 0 m. The water area of the first-class protected area divided by analogy and is ex-
tended to 1 000 m to the upper reaches and 100 m to the lower reaches of the Hutuo River. The water area of the second-class
protected area extends 2 000 m to the upper reaches of the Hutuo River and 770 m to the lower reachesof the first-class protec-
ted area.

Conclusions (1) The investigation of the basic environmental conditions of the riverside groundwater sources and the nearby
rivers is an important prerequisite for the division of the protection zones,and the flow direction and-velocity of groundwater and
surface water should be fully considered,according to the distribution of pollution sources, the migration and diffusion of pollu-
tants, the pollution source type and risk grade can be determined accurately. (2) Taking into full account the hydrogeological
characteristics of the region, combining with the geomorphological features and genetic_analysis of the rivers near the region,
comprehensively utilizing the information of well structure map and hydtrogeological section map, etc. , accurately judging the
type of riverfront groundwater source area. (3) When choosing the method of the protection zone division of riverfront ground-
water source area, the relationship between groundwater and river and.the influence of groundwater exploitation on the quality
and quantity of river water are fully considered. The radius of«the protected area is calculated by the empirical formula method
and the land area is divided,and the water area is divided by the analogy empirical method, the combination of the two methods
is suitable for the division of the groundwater source protection area near the river, which is closely connected with the sur-
rounding rivers, (4) The definition of the scope of the riverside groundwater source protection area should be based on the actu-
al situation of the topography and topography of‘the area,the distribution of pollution sources, the flow direction of groundwater
and surface water,etc. ,to facilitate the daily environmental management of the protected area, the boundary of the union area
divided by the river-type water source and the groundwater-type water source is revised, wherever possible, clearly marked fea-
tures should be used as the boundary of.the‘protected area.

Key words: riverside type; grounidwater source area; protected area division; empirical formula method;analogy empirical method
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Precipitation presents a low-medium-high distribution pattern from northwest-central-northeast. The area and frequency of
droughts are the highest in spring,and the high frequency area of summer drought is located in Tangshan in Zhangjiakou, the
frequency of drought is the lowest in autumn, and light drought is dominant in winter. The correlation between vegetation NDVI
and SPEI is strongest in summer (0. 529), followed by spring and autumn, and relatively weak in winter. The central area of
Yuxian Station,Zhangbei Station and Chengde Station are mainly negatively correlated,and the positively correlated are mainly
distributed in the central region.

Conclusions (1) The multi-scale SPEI (1/3/12) value of Hebei Province has a large range of changes, and the seasonal
drought has obvious changes with phase characteristics, which mostly occur in spring, summer and winter. The annual scale
SPEI judgment shows that the drought is serious and has a large deviation "Hebei Meteorological Bulletin". The seasonal scale SPEI
value shows the drought situation in Hebei Province is more reasonable, but there is a degree of deviation in some years. (2) The corre-
lation between NDVI and SPEI on a seasonal scale, with the strongest correlation in summer, followed by spring and autumn, and
the weakest in winter. On the annual scale, the correlation between vegetation NDVI and SPEI has obvious regional differences.

Key words: NDVT; vegetation cover; meteorological drought;response analysis; Hebei Province
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