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The exploration and instance of regional zoning for
groundwater resource in China.
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Situation and Demand
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Regional Zoning for Groundwater resources

Es S‘ZFH 5‘&%

Future Applications
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Groundwater has important resource attributes and ecological functions, It plays a crucial role in ensuring urban and rural

water supply, supporting socioeconomic development and maintaining a suitable ecological environment in China.
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The "Groundwater Management Regulations" implemented in 2021 have recognized groundwater as an important natural
resource and asset. Ministry of Natural Resources is working on a scientific management of groundwater as valuable natural
assets.
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Russia (formerly the Soviet Union):In the late 19th century,
the Russian scholar B.B.[loky4aeBck proposed the theory
of natural geographic differentiation and described the
latitudinal zonation patterns of natural phenomena.
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Scholars in the former Soviet Union further developed theories proposed by B.B.[Jokyyaesck . One of the most

representative scholar was B.C. UnbuH (B.C. llyin), who brought the latitudinal zonation patterns into the field of

hydrogeology. She was also the first to divide the hydrogeological regions of the former Soviet Union into 3 regions (Level 1
areas) and 8 zones (Level 2 areas).
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+ The United States delineated its national groundwater resource zones in 1984. Groundwater resources are categorized
i into various regions and basins based on hydrogeological and hydrological characteristics. These regions often align '
+ with the boundaries of major aquifers and are used for water resource management and regulation.
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The National Aquifers of the United States
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Before 1978, aquifer classification was conducted on a county or state basis
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Groundwater investigations have primarily focused on aquifers under the implementation of the Regional Aquifer-

System Analysis Program (RASA) since 1978. The main objective of this program is to provide a comprehensive
understanding of the geology, hydrology, and geochemistry of each regional aquifer system.
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The History and Current Status of Regional Zoning for Groundwater Resource in China
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The National Water Resource Zoning in China AEKEFBHLrETER
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Water resource zoning is the process of combining river basin systems with

administrative divisions based on the natural, social, and economic
characteristics of water resources.
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The national water resource zoning was initially administrated in the 1980s.
The current water resource zones were classified in 2001, including 10
Level 1 Zones, 81 level 2 zones and 252 level 3 zones.

EEKFR—HEX



—. BHEJ/R
2. BE T KRR &5

The Groundwater R;source Zoning in China ':F' E*iﬁﬁ%ﬁﬁ%%
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» The main criteria for hydrogeological zoning include: 1. Hydrogeological structure in mountainous regions; 2. Hydrogeological
structure in plateau areas.

» Based on these criteria, China‘s hydrogeological units can be preliminarily divided into 5 zones, including Desert Plains
Zone; Tropical Humid Zone; Northern Coastal Monsoon Climate Zone. Mountainous Zone and Permafrost Zone.
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In the 1980s, Dr. Chen introduced the concept of
groundwater systems. Based on this concept, he divided

i China's hydrogeological units into 6 regions and 16 sub-
| regions during the first round of water resource ! t [{] K SR 5 K wg 1

assessment. His pioneering work provided a solid basis
for China's water resource assessment zoning and
classification.
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iThe new round of groundwater resource
i assessment classified hydrogeological zones

into 13 ‘Level 1’ and 42 ‘Level 2’ zones in
year 2000.
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Each province delineates its zoning
independently base on the provincial
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assessment” .
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i The groundwater resource zoning mentioned in this presentation is related to the following five concepts, including the

i concepts of groundwater system, hydrogeological unit, groundwater resource zoning, groundwater drainage basin, i
|
| and groundwater basin. The last two concepts are introduced in next slide.
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The groundwater resource zoning is categorized following four primary principles, including the principles

(@)

f naturalness, integrity, systematicness, and practicality.
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Mainly based on shallow hydrogeological conditions
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secondary zoning should be divided by the same way
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This is a case study of the groundwater resource
zoning of the Qaidam-Qinghai Lake Basin. The
zone is categorized primarily referring shallow, and
deep hydrogeological conditions. For example,
Level 2 zone includes two major watershed basins:

Qaidam Basin and Qinghai Lake Basin.
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This is a case study of the groundwater O =awrraszan
resource zoning of the Yellow River Basin. N iviiene
The boundary between inland and outflow
areas is used as a dividing line.
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This is a case study of the groundwater
resource zoning of the Huai River Basin.
Huai River is used as a dividing line
because there are significant differences
in hydrogeological conditions between
the two banks of a river. HEA TR T K TR S K
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The boundary between desert and non-desert regions can serve as a dividing line for groundwater resource zoning.
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Domestic zones divided by the integrity of transboundary river basins or watersheds.
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*E The Process of Groundwater Resource Zoning
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This figure shows steps involved in the process of groundwater resource zoning, including Data Collection, Projection

Configuration, Zoning Delineation, Map Production and Outcome.
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(ﬁ) "Z'Jﬁj\ﬁff Groundwater Resource Zoning Methods
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There are a total of 15 Level 1 groundwater resources zones, it is consistent with the primary zoning of water resources
and large inland basins.
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The level 2 groundwater resources zone typically considers hydrogeological characteristics across different watershed scales.
For example, in northern regions, it often follows groundwater catchment basins as the primary delineation criteria.
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' The level 3 groundwater resources zone typically divided basing on the surrounding hills watershed areas of large catchment
' basins as well as the convergence zones in groundwater basin plain. Figures show case studies of the groundwater resource
: zoning of the Songliao River Basin.
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The Level 4 groundwater resources zone is divided basing on secondary watersheds or small-scale catchment basins in i
mountainous areas or based on watershed or hydrogeological characteristics in plain areas. The Level 5 zone are delineated

basing on regional micro-landforms or small-scale mountainous basins.
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The Level 2 groundwater resources zone typically considers segments of large rivers or watershed divisions as the

primary delineation criteria in southern China.
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The level 3 groundwater resources primarily
emphasize watershed characteristics, groundwater
flow system characteristics, and aquifer lithological
features. Figure shows case studies of the
groundwater resource zoning of the Yangtze River
Basin.
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The Level 4 groundwater resources zone is divided basing on surface water watersheds or hydrogeological
characteristics. The Level 5 zone is delineated basing on aquifer lithology, secondary watersheds, or small-scale
groundwater systems.
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The delineation of large depressions or major river valley in hilly region follows the groundwater catchment basin

method. The subdivision method of large hilly areas within plain regions refers to the division of hilly areas.
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The national groundwater resource zoning has 15 Level 1 zones; 44 Level 2 zones; 137 Level 3 zones; 454 Level 4 zones

and 904 Level 5 zones.

F5 HFKER— SR BT —RRGE ZHRHE ZHREHE 2% R HE AHRHE
1 WATEST R T K PR GA 4 10 38 48
2 AR T K R GB 2 7 18 20
3 AR T K BRE GC 2 13 68 68
4 FEARE M T K ERE GD 4 11 31 110
5 AR T KRR GE 3 6 13 45
6 KT TR R RR GF 5 13 54 134
7 AR AR T K THRE GG 2 9 39 50
8 HRITREH T K BHRE GH 3 10 25 181
9 R i AR T K BHR R GJ 4 8 23 23
10 AR R B TR K PR GKI 3 10 27 28
11 BE AT KRR GKII 2 4 26 30
12 FEYEN R T K VHRE GKIII 2 5 5 5
13 AP RE R R AL LU R K R X GKIV 3 11 36 96
S B 14 %ﬁ*%iﬁmgi&i&?wﬁiﬁ GKV ) 6 18 -~
= _' 15 N SR Tk ER GKVI 3 14 34 34
& o Ait 44 137 455 904
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The zoning numbering and coding rules
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| > The numbering of groundwater resource zones is arranged in sequence from upstream to downstream within a
watershed or in the order from west to east or from north to south.
i » Groundwater resource zones are assigned a 20-digit code that corresponds to the sequence of numbering rule.
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The Level 1 groundwater resources zones follows "River Basin Name or Basin Name + Groundwater Resource
Zone.“ naming rules. For example, “Yangtze River Basin Groundwater Resource Zone” and “Tarim Basin Groundwater
Resource Zone”.
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The Level 2 and lower-level groundwater resource zones are named using commonly accepted terms based on

geographical features, geological structures and important place names. For example, “North China Plain Region”
and “Sichuan Basin region”.
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> Selecting evaluation units by the extent of hydrogeological work, constructing hydrogeological models for the evaluation
units, updatlng evaluation data, and generatlng annual and periodic evaluations for groundwater resources.
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Future works
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The national groundwater resource zoning system reflects the relatively complete characteristics of groundwater recharge,
i runoff, and discharge at different levels. This system will effectively enhance the ability to monitor groundwater pollution and
| over-extraction, and leading to more scientific management and protection of precious groundwater resources.
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