Vertical section C-D from south to north

Modelling of the groundwater flow in Baltic Artesian Basin
Janis Virbulis, Juris Sennikovs, Uldis Bethers
University of Latvia

Zold

o

[w] peay oujaw

Abstract Layers in S-N cross-section Eg} Quaternary Water budget Flow budget, 103 m3/day
The finite element method was employed for the calculation of the 3D f w0 |Paleogenic/Neogenic
. . . . . ofR z e B pA p . from> t K-C D23 D2Nr D12 S-O Cm-V
groundwater flow with free surface in Baltic Artesian Basin (BAB). The I y |CTEtACeOUS [ o csic Surface, in/out ,m°/day ron& - ()3 r 50 37
distribution of piezometric heads, principal flows and integral parameters 2T i e '::’Zfé' PUE=ni=s - o e : Quaternary: 5.4e8 c |W3E —_
inside BAB was analyzed based on the model results. A transient model Ny RSl | R 7 c. - Sub-quaternary: 4.8e7 023 |16 o 0
was used to investigate the influence of water abstraction on piezometric 00 =B iR Ty — g D3ekt Cambrian-Vendian: 8.5e5 DoNr Pa0s 4 0
heads. soo JlP MlsgR> S - S - = D3ogh
| A | é ; — D3slp D12 76 -61 0
= oo . s e 3 b Budget from land to <o |19 « B
m 1200 e e TR L A -------------------------- --------- gggﬁ, B ' - 3 ) .
N o [Devonian_| the Baltic sea: 2.6e7 m°/day ey IR 0 : BBl
1. Geometric model of Baltic Artesian Basin e — — AN, T—— S
BAB Is a multi-layered complex hydrogeological system underlying about 18001t ST = e T s o Do) _ _ _ _
480'000 km2 in the territory of Latvia, Lithuania, Estonia, Poland, Russia, 2 (S T D N —— - [Siaran 4. Transient modelling —influence of water abstraction
Belarus and the Baltic Sea. The model of the geological structure contains 2200 e —— e %1 Ordovician FOF the model of transient flow an additional parameter storativity Sg Is
42 layers including aquifers and aquitards from Cambrian up to the 2400 ........................... .......................... ......... ?ﬂf{. - Introduced. oh @ . oh\ 0 Y oh\ 0 . oh
Quaternary deposits. o e — A —— vaur Nendian | ot ax( h &) T @( h @) T E( v E) +Q(8)
Water abstraction in Latvia, m3/day Head [m] in D3gj near Olaine
700000 - 20 ! ! ' ! ' ' '
. . | | | | | . . | | e Observed
conductivityXY m/day : 00000 7 1> :iggi:gi
or00 2. Hydrogeo_loglcal model | | - 0000 oo [ N A —aooeos
L oo 3D Darcy flow with free-surface and anisotropic conductivity is assumed for the steady- oo S I . VO \ N T~
= . S RN AR st S 111111111
£ state solution: 0 oh\ 0 dhn 0O dh . N A N =
202+ 2 (1 )+ 2 B oo e -
: 0x ( ox/ 0y oy) 0z\ ' oz 00000 0 | ,
—1.0-002 -2 . 2B | A :
= 7 o W o JOR - alegy - . . . . . . 100000 NI, 0 :
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oo TE A W i P = Model is calibrated on the statistically weighted borehole water level measurements. Storativity is calibrated using observed heads
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' Noticeable reduction and restoration of water heads in central Latvia due to

L1 o004 water abstraction.
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The flow Is directed from southeast to northwest, but the more shallow aquifers show 5. Conclusions
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strong influence from local topography. = Generally the flow is directed from southeast to northwest.

» Local topography strongly influences the flow in shallow aquifers.
= \Water budget of BAB is calculated.

p— = Calibrated transient model shows noticeable changes in water heads due to
R LATVIJAS water abstraction,
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