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ABSTRACT

This study was conducted to estimate groundwater reserves within a designated depth. Three methods were applied to one
representative county in southern Gyeongsang province, South Korea, to estimate the groundwater reserves in the aquifers.
Estimated amounts of groundwater reserves in the region ranged from 20.2 x 10° m® to 68.7 x 10° m® (average 37.9 x 10°
m®). Groundwater recharge obtained with a recharge ratio of 16.6% was 1.1 x 10° m*/year. Exploitable groundwater with
an assumption of decadal-cycle minimal rainfall of 977.0 mm/year was approximated as 72% (0.8 x 10° m*/year) of the
total replenished water by recharge. The volume of recharge and exploitable water accounted for only 1.1% and 0.8% of
groundwater reserves, respectively, which indicates substantial capacity of the reservoir to supply groundwater in an event
of unexpected droughts. Nonetheless, each groundwater well should strictly comply with its allocated pumping rate to

avoid alluvial groundwater depletion.
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Fig. 2. The global distribution of lithology with depth and the
global average porosity with depth that is filled with groundwater
(in oblique lines) (Gleeson et al., 2016).
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Fig. 3. Geology of Yangsan county (modified after GSK, 1964).
Table 1. Hydrogeology of Yangsan county (GSK, 1964)
. ) Area (km?)
Hydrogeologic units 5 - - >
Subtotal (km”) (%) Geologic units Area (km”) (%)
Unconsolidated cataclastic sediments 55.0 (11%) Alluvium 55.0 (11%)
Andesite 87.2 (18%)

Nonporous volcanic rocks 195.2 (40%)

Rhyolite / Rhyolitic tuff

108.0 (22%)

Silicic dike 9.8 (2%)
Igneous intrusives 184.3 (38%) Granite 142.1 (29%)
Biotite granite 324 (7%)

. . Sindong formation 1.0 (<1%)

Cataclastic sedimentary rocks 46.6 (10%) .

Jeonggaksan formation 45.6 (9%)

Others 4.4 (1%) Streams and others 44 (1%)

Total 485.4 (100%)
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Table 2. A comparison of presumed groundwater reserves based on three selective methods

Presumed groundwater

Methods reserves (10° m) Remarks
KRC (1996) 202 A method for presuming groundwater rese.rves.with designating an average developed depth
(a depth of 122.7 m) of a bedrock-aquifer in Yangsan county
Song et al. (2015) 24.9 ge :;;rtll;(;;idfoiqrzlrielerlrg:;% frﬁrzr];‘;/iir irrels;r:s; S\:rilthci(ilrlllsti}(/iering hydrogeologic units with an
Gleeson et al. (2016) 68.7 A simplified method for calculating ‘the modern groundwater reserves’ in Yangsan county
Results 20.2~68.7

(average 37.9)
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Table 3. A rate of groundwater recharge amounts and exploitable amounts compared with groundwater reserves in Yangsan city

Groundwater reserves

County (10° m?)

Groundwater recharge amounts
(10° m’/yr)

Groundwater exploitable amounts
(10° m*/yr)

Yangsan 20.2~68.7

1.1 0.8
(1.6~5.5% of groundwater reserves)

(1.2~4.0% of groundwater reserves)
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Table 4. A change of groundwater reserves in accordance with a long-term fluctuation of groundwater level

Years 2014 2015 2016 2017 Remark
Groundwater level (m) 297 241 2.15 1.71 Above sea level
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