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Background

Groundwater is an alternative source to surface water in most places available
from a well.

The role of groundwater is often adopted as providing a vast resource being
increasingly tapped for people’ s vital uses,e.g.irrigation, domestic uses,and
industry.

However,The role of its ecological services is not recognized clearly until it
becomes ever scarce.

The ignored services of groundwater are invisible and hard to quantify with
which often maintains the stream flow,the wetland,the vegetation, especially
when it is not raining, and maybe the only water source for many people,
animals, and organisms in various locations.
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Background

If properly managed, groundwater can provide an important
contribution in guarantying long-term water supply and meeting the
needs of socio-economic growth, also mitigating climate change and
solving regional water crises on earth.

The depletion of groundwater is caused primarily by mismanagement.
e.g..overpumping, but also by reduced natural recharge due to climate
change and urbanization.

Climate change- change in precipation patterns

temperature change and increased evapotranspiration
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Managing ”“ Hidden"” resource or invisble resource make it more tough than suface water

Despite its manifest importance for water security, groundwater is often
overused and poorly managed ,leading to aquifer depletion and
contamination that is now visible. As A" hidden” resource, groundwater

is not easy to manage.

Groundwater is by far the largest store of liquid freshwater, making it a key
component of a secure water supply.However, over the past few decades

the amount of usable groundwater available around China has rapidly
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decreased. e —




The role of GW
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Groundwater depletion causing reduction of baseflow
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baseflow triggering Ganges river summer drying[J].scientific Reports, 2018,
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Ecological Security and sustainability
oriented:Groundwater Management
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Challenges of over use

GW:suface
who water,ecological
regulatesGW gsystem,different
quantity boundaries of GW

owns GW?  controlling GW
What is GW  user? extration
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From Resource Development to Management Mode

what we need?
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Macro level:control extration limits

Who BMEE: BKET, S—RHSTER
reg u I ate Micro level:control rights,entitlement and licences
GW? from macro to micro,GWM aims to hold reasonable exploitation to

be in the context of ecoenviorment.
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who- the targets to govern

All environments have been modified by
human activity and those interactions
produce “winners” and “losers” .

Improvements require changes in human
behaviour, especially when these activities
deny opportunities for future generations.
However, changing human behaviour can
be difficult to accomplish.
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Groundwater Managment +Ecology threshold values

Groundwater depth
groundwater quality

land surface subsidence
changes in streamflow

surface water quality where they
impact or are impacted by
groundwater pumping

® A clearly stated

objective is vital :>

The establishment of threshold values for readily measured quantities




Detailed Groundwater Managment objective Concerning Ecology
Function is important

« When a threshold level is reached, the rules and regulations require that

groundwater extraction be adjusted or stopped to prevent exceeding that
threshold.

« Management objectives may range from entirely qualitative to strictly quantified.
At a local level, each management objective would have a locally determined
threshold value that can vary greatly.



Managing groundwater is as much about
managing people (water and land users) as it is about
managing water (aquifer resources)

Management ﬁ INnstitutional
MEEEU res FProvisions

acceptable demand + contaminant load W
i } was—————

Resource Regulatory
Evaluation Framework
a-l::|urha-r . . e A wataer and
sy stems/ - ., -~ — B land usea
groundwater Resource Definition of bahawior
rNesources Allocation Water Rights | positive
protected . A . -~
- - Ty - T s
Hazard Stakeholder
quality and Assessment Participation | | water users
quantity . A . . satisfied
stabilize e B o 23 Lise of R
FPollutiorn . s
Control Econamic

L - v L Instruments J
L secure supply at reasonable ocost




Case study 1-Arid area

« Vegatation cover is an indicator to eco-environment.especially in
arid area.

 The natural vegetation mainly depends on the surface river water,of
which the groundwater works.

« The soil moisture and salinity conditions are closely related to the
groundwater depth.

- Groundwater depth is a key factor affecting vegetation ecology and

an important eco-environmental index that causes the natural
plants to wither and die.
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e the relationship between
When the depth of groundwater is

the groundwater depth and
more than 9-10m, all plants will die.

the actual growth of plants _
The ecological water level should be

controlled at 2.5-4m in the marginal

zone of oasis

* most natural plants can not
survive when the
groundwater depth is more
than 7m, few extremely

drought-tolerant plants can
survive.
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CASE STUDY 2
Relationship between groundwater depth and safe ecology
in Shannxi province

BREGItE FKIBRS ESEERIXR
b T KR (m) geomorphic type eclology safety goals

groundwater depth

1.67-7.62 terrace area The min depth metric in the
case study area Is set to avoid
47.23 loess tableland area soil salinization.

The maximum depth in alluvial
fan is to ensure the continuous
flow of the river.

Defining hydro-ecological relationships as thresholds can support
management decisions. This method takes a precautionary approach by
setting the threshold higher than the maximum groundwater depth. .



case study 3-Indicators of groundwater depth control in the West Liaohe
Plain: differential management in pastoral areas, irrigation districts and

urban areas
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« The groundwater depth in pastoral area
should be kept during 2~2.5m

.« AGEXMTRKIERARIL7~8m
« The groundwater depth of agricultural
irrigation area should be kept during 7~8m

X LA T0m93EHHEHR
The groundwater depth in urban area should
be kept at 10m as a control index.
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Three catagories of groundwater depth mangement

ARX, ARIEESKUXEN=XRER
1.The first catagory aims to secure the suface ecological
systems,especailly those ecological sensitive zones,where
lower water tables would result in land salinization,continued
withdrawal of water from groundwater would lose the
vegatation and suface waters.
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~ The second catagory aims to conserve groundwater to reach the
between discharge and recharge.
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If the water table is kept in a o
resonable level,groundwater can be | ——
recharged by infiltration via suface IE;% e

water bodies,or diffused by o

percolation of precipataion through -~ = v —=ygaw

the unsaturated soil zone to sustain P
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The third catagory is groundwater overexpoitaion
prevention and governance.
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WTFKEER.: overdraft of groundwater

(no conection between surface water and
groundwater, rainfall does not produce
runoff Water is suspended in the soil
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