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This review paper is focused on groundwater level monitoring using levelogger and the 
importance of long-term groundwater level data. The levelogger provides an inexpensive and 
convenient method to measure level, temperature and conductivity all in one probe. It can 
provide real time view as data is being recorded by the connected datalogger. Water-level 
measurements from observation wells are the principal source of information about the 
hydrologic stresses acting on aquifers and how these stresses affect ground-water recharge, 
storage, and discharge. Long-term and systematic measurements of water levels provide 
essential data needed to evaluate changes in the resource over time to develop ground-water 
models, forecast trends and monitor the effectiveness of groundwater management. A 
significant advantage of this method of data collection and reporting are the groundwater level 
data can be updated real time. The accessibility of water level data is greatly enhanced by the 
Geographic Information System (GIS) to visually illustrate the locations of observation wells 
relative to relevant topographic, geologic, or hydrologic features. GIS and internet greatly 
enhance the capability for retrieval and transmittal of water-level data to potential users.  
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 Long-term data are fundamental to the groundwater 
availability and sustainability  

 Long-term groundwater level records greatly enhances the 
ability to forecast future water levels and remediation can be 
done as soon as encounter the chip of hydrologic stresses.  

 The modeling will improve understanding of wide range 
issues including: 
 Movement of contaminants through groundwater 

systems, 
 Development of new public groundwater supplies, 
 Quantification of national water resources  
 Impacts of groundwater abstraction on rivers.  

 The output of the GIS model are made available to be used 
in the public interest and the advancement of science.  

 In a small scale scenario, levelogger can be setup in a several borehole. The data can be 
download either in a periodic time. If the levelogger connected to datalogger and computer, 
the data can be update real time into the internet for public use.  

 While in a big scale scenario such as for state and country, large number of wells and 
leveloggers are excellent for some uses.  

 Continuous data collecting and reporting will be a great benefit to the nation.  
 United State of Geological Survey (USGS) has been seriously researched on groundwater 

table and the data has been approved for public release.  

The data shows that higher frequency monitoring confine realistic 
fluctuations in the groundwater levels while semi annual measurement fail 
to notice most of the highs and lows . 

The surface water reservoir in 
Malaysia is at very critical level.  

Recently, the Congok Dam in 
Mersing district has completely dried 
up.  

The nation is heading towards a 
water crisis due to increasing 
demand, unmatched water supply, 
lack of river basin management and 
growing population. 

In recent times, a large underground 
water resource has been in Kedah, 
Malaysia. the capacity is far bigger that 
could supply 35,000 gallons of water an 
hour which could cater to the needs of 
16,000 consumers.  

Congok Dam, Mersing 

Mineral and Geosciences Department director during site visit to the water source 

Groundwater Hydrographs - groundwater elevation changes in a boreholes 
over time comparing various measurement frequencies  

Conductivity measurement is particularly 
useful in monitoring saltwater intrusion, 
surface water infiltration and mixing, as well 
as the monitoring of certain pollutants and 
contaminant parameters.  

Levelogger measurement 
fundamentals 

The levelogger - inexpensive 
and convenient method to 
measure level, temperature and 
conductivity all in one probe.  

Provides the added feature of electrical 
conductivity measurement. It measures the 
actual conductivity at the current temperature.  

Can store up to 16000 sets of readings with 
varieties interval reading from 5 seconds to 99 
hours . 

 6 type of maps for groundwater level that has been produced by USGS such as the Active 
Groundwater Level Network, Below Normal Groundwater Levels, Climate Response Network, 
Real-Time Groundwater Level Network, Long-Term Groundwater Data Network and Active 
Spring Monitoring Sites  

Groundwater GIS framework consist of:  
 Aquifer (polygon features representing aquifer boundaries) 
 Monitoring point (point features representing locations  

where hydrologic variables are measured) 
 Time series (Table for storing time data  

collection such as water levels) 
 Water body (polygon features representing areas such as ponds, 

lakes and etc.) 
 Water point (point features representing hydrograhic features such 

as spring, water discharge and structures) 
 Watershed (polygon features representing drainage areas 

contributing water flow from the land surface to the water system)  
 Boreholes (point features representing well locations and  

attributes) 

Example of a plot generated Time Series Grapher 

 Boreholes location and raster created by IDW 
interpolation 

 Simple tabulation is useful to determine average, 
maximum and minimum groundwater level.  

 From the tabulation, groundwater level hydrographs can 
be plotted  showing groundwater level changes over 
time is mostly useful presentation.  

 By using GIS, it will enhance the visualization of the information and manage the 
dataset geographically.  

 The dataset of groundwater level can 
be visualized to understand the 
relationship between locations of 
borehole relative to topographic, 
geologic, or hydrologic features.  

 GIS-based maps and visualizations 
deeply support in understanding 
situation.  

GIS groundwater framework 
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