Vodni zdroje - pripadove studie I

Lokalita 1

Mongolsko — Sainshand



Primyslovy areal Sainshal

provincie Dornogobi - 59 000 obyvatel

jedno z nejmene osidlenych mist na
Zemi - 0,54 obyvatele/km? (CR 133
obyv./km?)

obrovské bohatstvi nerostnych surovin
(ropa, uhli, uran, meéd a;.)

ekonomicky rozvoj — nejenom tézba,
ale i zpracovani nerostnych surovin

vybudovani obrovského prumyslového
arealu u mésta Sainshand

vzestup populace mésta z 29 tis. na
200 tis.

Sainshand ma hrat strategickou roli v
rozvoji zgmé(dneéni HDP 12 tis.
$/obyv (Cesko 51 tis. $/obyv)

zavislost projektu na vodé — min 19
200 m3/den (222 L/s) pod dobu 30 let

v v s

Visualization of Sainshand Industrial Complex

Following Process Units are
envisioned to be built
in the complex:
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8. Power Plant
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Klima

studena aridni oblast
pramérna teplota 5 °C
-40 az +40 °C
nezamrzna hloubka >4 m

srazky 30 az 226 mm/rok, pramér 117 mm/rok
(1970-2013)

vypar prevysuje srazky krome dubna, kvétna a
zari

odvodnéni panve pouze vyparem




Geologie

sladkovodni kfidové sedimenty
fluvialni a lakustrinni sedimenty
sedimenty velkych doCasnych jezer
mocnost 1800 az 2700 m

spodni kfida — souvrstvi Tsagaantsav,
Shinekhudag and HUhteeg

svrchni kfida — souvrstvi Sainshand,
Bayaanshiree a Baruungoyot

slepence, piskovce, prachovce,
jilovce




Koncepchi hydrogeologicky model
4’1‘:_‘5:%:3 g s

klicovy krok pfi hodnoceni jakékoliv lokality

a v podstaté jakékoliv HG ulohy

syntéza a interpretace vSech dosavadnich
poznatkl relevantnich k provadénému
vyzkumu

okrajové podminky — zaclenéni lokality do
SirSiho HG prostredi

o obvodové OP (fyzikalni, hydraulické)
o vnitfni OP (ficni sit, odbéry, vsaky a;j.)

charakterizace HG vlastnosti prostiedi —
hydraulické parametry, chemismus a;j.

rezim proudeni podzemnich vod

bilance

Spatial Variability Structure

Conceptual Process Structure

Trine Enemark, Luk J.M. Peeters, Dirk
Mallants, Okke Batelaan, Hydrogeological
conceptual model building and testing: A
review, Journal of Hydrology, Volume 569,
2019.



a) Hydrogeologicka prozkoumanost

106 starych vrta (1986-87) — hloubka 30-291 m
20 novych vrtd — hloubka 125-300 m
geofyzikalni prizkum na plose 1100 km2

hydrodynamicky vyzkum — Cerp/stoup zk. —
Cooper-Jacob

70 hodnot transmisivity
rijen 2013 zmeéreno 103 hladin

vzorkovani — 30 vrtu a studni v kvartéru + 90 vrtu
v kiidé
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Qgeophysical research area
® shallow well screened in Quaternary aquifer

deep well screened in Cretaceous or
Paleozoic rocks




a) Hydrogeologicka prozkoumanost
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b) Hydrogeologicka stavba
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drawdown (m)

c) Hydrogeologicke parametry

Hydrodynamicky
vyzkum
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zké’t}g%%@stuphovitou zménou vydatnosti

drawdown (m)

c) Hydrogeologicke parametry

Hydrodynamicky
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c) Hydrogeologicke parametry

Transmisivita
geometricky primér 2x10-3 m?/s
(1104 az 8%x103 m?/s)

Hydraulicka vodivost
geometricky pramér 3.8x10-°
m/s

(2x104 az 3%x10° m/s)

*aritmeticky primeér 5.2x10-
m/s
median 4.2x10° m/s
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d) Proudeni podzemnich vod

Mapa hydroizohyps(piez)
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d) Proudeni podzemnich vod - odtok

Zasoleni indikujici dlouhodoby vyvér podzemnich vod




e) Chemismus podzemnich VRl Gumanenire
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Legend:
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Koncepchi hydrogeologicky model
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Numericky hydrogeologicky model

Legend:
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Udrzitelna vydatnost vodniho zdroje

_ . N _ Quaternary aquifer
Natural piezometric conditions in —
October 2013 SG recharge BG
13 430T 1TOl 8 GTOT

lateral flow from Paleozoic, 7830 >
Sainshand and Bayaanshiree 14 100
aquifer

modeled part of

s| Bayaanshiree aquifer

preferential
flow

* pozadavek 222 L/s
« simulovany pfitok 256 L/s

Nejistoty
* kolisani hladiny PV

« dopliovani PV —fosilni vody, neustaleny stav?



Udrzitelna vydatnost vodniho zdroje

ROUSSEAU-GUEUTIN ET AL.: TIME TO REACH NEAR-STEADY STATE IN LARGE AQUIFERS

_ , » _ Quaternary aquifer
Natural piezometric conditions in —
October 2013 SG recharge BG
6.5
13430 170 8 670 I Aquifer§ always
! In 1ran§|ent
: 7830 i behavior
la.teral flow from Pa|EOZO_IC, - modeled part of i f ~ Aquifers with a
Sainshand and Bayaanshiree| 14 100 Bayaanshiree aquifer ] transient effect
aquifer g due to the last
preferential _ 6F climate transition
flow E Y& HA_u Aquifers with a
1= @ NCP_u transient effect
< + oAU due to decennial
- X HA c changes
- g A ncee O Short response
* pozadavek 222 L/s ~ 55 |g e acuiers
v GAE!—e_m
« simulovany pfitok 256 L/s ¥ oam |
O NSA_m
A PB-Am
Nejistoty o Reeu
-6
* kolisani hladiny PV Log Dh (Dh in m?s-)

Fi%ure 5. Time constant in years (logarithmic scale) as a function of the log of the hydraulic diffusivity
- . . ., ., ., (m”* s~") and the log of the aquifer length (m). The last climate transition refers to the Pleistocene-
° d 0 pl n Ova n | PV —_ fOS| | n | VOdy, n e usta | e ny Stav? Holoccnc trangition, 10 kyr ago. The cl_imatc cyclicity refers to ic mean time period of the c!imatc cycle,
i.e., 100 kyr since 0.9 Ma. The subscript u means that the aquifer is a fully unconfined aquifer and then
equation (3) has been used to estimate the time constant. The subscript ¢ means confined and equation (8)
o . ’ has been used to calculate the time constant. Finally, the subscript m means mixed and then the new solu-
o d () p ru Zku m — Sta b| I NI |Zoto py VOd y tion (equation (17)) has been used to estimate the time constant. Aquifer abbreviations are: HA: Hungarian
Aquifer, NCP: North China Plain, OA: Ogallala Aquifer, WSB: Western Siberia Basin, AB: Aquitaine
Basin, GAB-e: Great Artesian Basin east, GAB-w: Great Artesian Basin west, GA: Guarani Aquifer,
NSA: Nubian Sandstone Aquifer, PB-A: Albian in Paris Basin, and PB-D: Dogger in Paris Basin.



Vyvoj hydraulickych vysek pri vyuzivani
zvodne
* model ustaleného proudéni =» neustalené (nestacionarni) proudéni
* prenastaveny okrajové podminky proudéni
o konstantni hladina na konstantni pfitok
o eliminace mozného nadhodnoceni pritoku podzemnich vod

o ve skutecCnosti rozsireni deprese vyvola zvyseni pritoku

o nejistota v moznostech rozsireni deprese
1) konstantni hladina Skutec¢nost ?

okrajova podmink
jimaci vrt
- o -/ -» e e o o




Vyvoj hydraulickych vysek pri vyuzivani
zvodne
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Dopady vyuzivani vod

30 let Cerpani kfidové zvodné — pfitok do kvartérni zvodné nizsi cca o0 23 %




Voda na pousti
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Dekuji za pozornost




