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Table 1 Groundwater vulnerability study cases with isotopic methods
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Fig.4 Partition map of groundwater isotopic ages
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Shallow groundwater ages and implication to the intrinsic vulnerability
of aquifers in piedmont plain of Taihang mountain

LIU Hongwei***, WANG Guoming"*, GAO Mingda*
(1. Tianjin Center, China Geological Survey, Tianfin 300170, China, 2.North China Center of Geoscience Innovation,
China Geological Survey, Tianjin 300170, China; 3.Chinese Academy of Geological Sciences, Beijing 100037, China;
4. Xinfeng Branch of Hebei Mulan Paddock State-owned Forest Farm, Chengde Hebei 068450, China)

Abstract: Groundwater resources play an important role in water supply for industry and living, however, with
the increasing of human activities, groundwater pollution has occurred in many areas. Therefore, groundwater
protection research becomes an imperative basic work. Previous studies showed that groundwater ages can
indicate the intrinsic vulnerability of aquifers, which reflected the potential pollution risk of groundwater. Taking
the piedmont plain of Taihang mountain as an example, the groundwater ages and their implication to intrinsic
vulnerability were studied based on*H (°*H /*He) isotopes. The results showed that the ages of the shallow
groundwater in the study area were generally less than 40 years, which increased along the direction of
groundwater flow from piedmont to plain, and presented a better zonation feature. Simultaneously, comparing
with the method of indicating inherent vulnerability of aquifer by content of modern water in groundwater, it
revealed that the distribution of groundwater ages also displayed a good indication. The results showed that
inherent vulnerability of the aquifers in the study area showed a decreasing trend from the piedmont to the plain,
and was discussed and verified with other indicators and data.

Key words: groundwater age; intrinsic vulnerability; aquifers; indication; piedmont plain of Taihang mountain

Analysis and evaluation of urban geological environment problems:
take Liaocheng city, Shandong province as an example

YANG Lizhi*, WANG Guoming*®, HAN Bo*®, LI Zhuang®®", CHEN Yao*
(1.Shandong Institute of Geological Survey, Jinan 250013, China, 2. Tianjin Center, China Geological Survey,
Tianjin 300170, China; 3. North China Center for Geoscience Innovation, Tianjin 300170, China;
4.Liaocheng Bureau of Natural Resources and Planning, Liaocheng Shandong 252001, China)

Abstract: Based on the data of basic geology, hydro-engineering-environment geological data and InSAR
interpretation results of Liaocheng with different precision, this paper graded the existing environmental
geological problems, such as land subsidence, soil salinization, water and soil pollution in central city area of
Liaocheng, and analyzed the development characteristics and distribution range of environmental geological
problems. The results show that: the land subsidence in the central city of Liaocheng from 2008 to 2018 was
relatively uniform, with no obvious settlement funnel center. Since 2016, the land subsidence rate gradually
slowed down, and the development degree of land subsidence gradually changed from moderate development to
weak development; most of the soil in the study area was in a state of unsalinization, and the soil salinization
phenomenon basically disappeared; The groundwater pollution in the suburbs of the study area is very light, and
the shallow groundwater pollution in the urban and nearby areas is heavy, which is mainly affected by three
nitrogen and semi-volatile organic indicators benzo [a] pyrene; Good grade water (class I, class Il1), poor grade
water (class IV) and extreme poor grade water (class V) accounted for about 0.6%, 53.4% and 46% of the total
area, respectively, some water sample nitrate, Cl", SO,*single index to class V or classIV; The liquefiable sand
soil was widely distributed in the study area, but there was no damage to the buildings. The results can provide
the geological basis and technical support for urban planning, construction and sustainable development of
Liaocheng city.

Key words: environmental geological problems; grading evaluation; developmental characteristics; urban
geological survey; Liaocheng City
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