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Mapping is being widely applied in hydrogeologicsl stadies in
the USSR. ﬁ%ny‘hgﬁrageological maDs waryieg ia saéie, cornbents, -
purpose and representation have hgen,gublishﬁﬁ.in the ESSE,in.re—
cent years. Two mein groups of hydrogeciogical maps are disbinguish-
applied maps. The maus of the f£irst group include a gegesal ;
logical map, or hydrogeclogical mep proper, and 2 pumber of themabic
nyarogeclogical maps — hydrogeadynamical, hydrogeschemicel, of gro-

und-water discharge, ground—wawer regime and cothers.
A unified lsgend for a ggsgxaiAhgﬁ:nggnlqgica;amﬂp like that
for a geclogical map is zbsens, thnugﬁ_reguirements for the compbents

of this map have been lavrgeriy agreed umpon in the USSR in discussi-
ons for many ¥yeITrS. 7

& general hydrogeclogical map st & certainm scale is copsidersd
to reflect all principal elemerts of hydrogeclogical conditions of a
certain area with their guamtitative characteristies and thus comiri-
buting %o solubion of &ifferent theorsetical anmd praciical problems
of grouné water. In keeping with this, rpatural systems composed of
rocks apd ground water with their many inner s=ad ouber relatioms are
mapped. The rate of the movement of ground waber and variation of
ground-wster chéractaristics in time, wnich is pérticularly signifi-

cant que o man ‘s present-day bvechnological and economic activities,
shouid alsc be taken into accomms.

Thematic hydrogeclogicel maps Giffer in their application -
water-supply, agricultural reclamation, development of mineral Gepeo-—
sits, balnealogj,lhaalth—rasart construnction, ete. The majority of
‘these maps are close %o socio-economic and technological maps though

they remain hydrogecliogical in z gemeral sense. Apn example of thess



maps is the map of discharges of economic rescurces of fresh and
orackish ground water of the USSR at &4:5,000,000 scals, =dived by
¥.N. Bindemap apd published in 1963.

The diversity of hydrogeological maps as H0 their contents, pur—

iof
pose, scale and areal extvent determines the diversity of msthods for

majority of the maps is comstruction of the compiler’s original and
-a suppiemented thorunghly developed programme of %the map where I1nsTruc
Sioms for reflecting each elément_of the contents of tne map are giv-
gn. rarticular attention is pa;a to the 1e nd that may bs very large
and complicated. A scientifically comstructed legend reflecis the
classificabion of phenomena and objects pressated on the map and cha-
racterizes their types and varieties. J

Une of the reguiremenys, which hydrogeclogical maps should comp—
1y with, is their standardization and unification both within one
country and at the internavional level. The prcblem of

cn of bydrogeoliogical maps 1nc1uae preoblems of zelecti
Be o129

tion and scales, gn D1n5 units and indices classificat;o;s¥§a: B¥5-
Tems of conventional signs.

Uepending cn the purpose and scaie of the map, a certain proce-
dure of reflecting its principal contests may be applied. Various com-
bipations of mapping procedures - qualitative background (colour snd
hatching), areals, lines, individual signs, figure and letter_symb@ls

are used in compiling meps witk comnlex contenzs.

nydrogecxoglcal mapa comm,nxy have very comnl¢caueﬂ ﬂanzents_-
As aguifers cccur at% various depths and ars charazuerized‘bv a largs
:umber'cf different Qualitative and Qnantlvar;ve _nc;ces% varying

in time, it is difficult o represent carsograpnicalily the many-




stage geciogicel seguence. insrefore cpe snould not restrict nimsell
o mgp graaeczian cf ope resl or convenvional surface, =né in T
compiission it is advisabls To “ﬁs;y Eetnaés ailowing ©o TefieCt Ths
ToiumeTric expression of tﬁe-comsinatian of pripsipal 3ndices.:

Let us discuss in more detail a series of themstic maps of ground
watver with a2 higher dissclveé sclids content, compiled af the iInsti-
tuse of Water Troblems, USSE Academy of Sciences. “

Hesources of botn surface frez=h waiter and cround fresh waser are

-~

digtributed exuremely irregularliy over the area of the USSE, and many

regions of The country are snort of wager suitable dinéctly for Grins-
ins. 3%0ck water suppiy. &né irrigation. Ome of the ways of comDETing
this dsficit .is the use of ground water wWith a higher disscived so-
iids convent - Lrackisn and saline water that may be used in & natu-

r2l state or dasaliited. Certain selected and purposefully imberprefed

nydrogeoiogical information sbould bDe used in planning certzin Ieasu-

compilation of = set of maps: the seguence of the compiiation was &s

follows: from smailer scales To larger scaies, from the ®Wicle area

= T~ < % £y 9 1 ———
WETED-Daaring r._,_,;:,._) xaG""."'EI‘ S¥YSTeRs) In Wh2 upper ana 1o%Wer pETTSs

lzcend). Toe second meD Shows The characver of The distributiorn of
prackish anc saline ground water ir tlan, Ttas dept:h of ivs occurrsace
and the gpatial correiation of the hydrogeochemical zone. fermed by
this waTer. with zones of fresh ground water and bripes. Toe thixd
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Qsﬁrshnws.tﬁe thickness af‘the—égﬂe.af'brackish and saline ground wa-
ter (léss than 100, 100-200, 200-500 and over 500 m), its total d&is-
solved solids eﬂnxenﬁ (gradatlcnsv ¥p to 3 gfl, up to . g{l,‘ up Lo
35 g/l amd over) aﬂd,chemlcal (anicn) composition in hnrlﬁnﬂfﬁ; and
vertical directioms. A _

- Details and canrentlnnal signs are different for artesian hasins
and hyﬂrngenlagical‘hﬂssifs, but the common feature of these maps is
the wolumetric (as 1f three—éxman31anal) representation of zomes of
bracxish and sallne ground water. The legends of the first and thizd
maps are maln%y apaiytical (each mapped element is reflected by its
own canventianal.sign).'mhe legend of the second map is syntheiical.
Each conventiomal sign for artesian basins characterizes: (1) the
depth to ground water with a higher dissolved éalids content (up to
100, 100-200, 200-500 metres and over 500 m); (2) the position of this
water with respect to the earth surface and the fresh-water zone (the
®aber occurs first from the eartﬁ surfaceg ditto, bub anﬂeziaig ar
ﬁraksn by fresh-water aquifené; the water underlies the fresh-water
zone of continuoug extent: ar the fresh-water zome of &isconhinsed ex—
tent, or the permafrost strata and the fresh-water zone); (3) the '
character of the distribution of brackish and saline water over the
basin area (the water occurs practically-everywhere, alternates with
brines or fresh water); (4) the position of the water in respect %o
the surface of the basin foundation (the water occurs down to the
foundation, is underiain by hrinaﬁ); (5) the relative significance of
the brackish and saline ground-waber zone in the vertical section of
the basin {prevails, predcminates as to the thickness, bas a smaller
thickness as compared to fresk water or brines). | &
In compiling these maps, various mapping procedureé:in their

reasonable combination have been used for reflecting all elements of
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their coantents. The selection of a certain procedure or a combipnation
of procedurescis governed azbove all by their correspondence o0 the
~common character and essence of the phenomena being fef’.lected.. The
gqualitative background procedure bas been mainly applied In various
forms (strip coleour division, calonr background, colour hatching])
which allows to reflect both qualitative and guantitative signs of
the regions distinéuishe&. This procedure is well correlated with
point, line and area symbols. The legends conbain a devailed descrip-
tion of the meanming of all colours, hzbchings, and figure and Istter
symbols. Tnemap_sgeﬁés belag_axgeanaﬂn@liczbeﬁastntham
contents and composition, express a whole complex of énalyincal am:t
sym:hmc xmi:.@es. T™he details of the map, however, do not hamper th£
reading of the map, klmj sl Tow Bo. chiain Papidiy the. Secesnary o
mzation by comparlmg a1l the thres mass. | | |

These maps may be coasidered as separate (parallel) sheets ci' a
_hydrogeolcgz_cal map that reflects fairly comprehensively a certain
part of the hydrogeological section and that may be general-purpose,
»tﬁcugh- compiied for @eca_al Purposes.

- These maps are supplemented by the _ﬁzap of hydrogeological sub-
_division of the USSR area as Lo conditions cxf formation of ground wa—
ter with a higher.dissalved soli@s combest b a 134,000,000 scale
and the map of geological (storage) resourdes of this waber ot - |

A 1:10,000,000-scale map of USSR area subdivision as to conditi- |
ons of use of ground water with a higher dissolved solids content has
‘also been compiled. Areas where the use of this water is possible,
lj.mi-teé or impossible becausve of hydrogeological corpditions amd areas
wherd this use 'is advisable in the neavest or distamt fubure, taking
into account both hydrogeolozical and technological and economic in—
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ﬁid&é, are shown on this map. As to the contents, this map may be
¢lassed with aeppraisal maps.

4 map of potential economic yields of brackish ané saline ground
wabter at a 5,000 000 scale has been compiled for regions whewe the
use of water with a higher dissolved 904135 content is adv1sab¢e
(southern regions-of the European area of the USSE and Western Sibe-
ria, plains in Kazakhstan and Middle Asia). The Fields are expressed
in values of .the ﬁﬁte of ground-water development {in litre per se-
cond per sgquare kilometre) and largest yields of separats standard
water intekes are in cubic metres pei dsy.

¥ore detailed‘maps for the same purpose arse compiled for separa-
te'regigns.which have prospects for the_use-af brackish and saline
water. Procedures for compiling a set of these maps pave beon develiop-
ed; the maps include: a combined map of main aguifers, maps of aguifer
constants and economic yiel 1ds of brackish and saline ground water,

a combined map of economic ylelds, and-a map of ;area subdivisi on as
to conditions of the use of ground water with a higher dissolved so-
lids content.

The principal practical conclusions made £ rom the anaiysis of
the maps discussed are as follows.

-Bydrogeological condivions allow the use of ground water wiﬁh a
nigher dissolved solids conftent over more than haif the arsa of the
USSR. The natural resources of this water occurring almost everywhers
in platform artesian aieas atv depths of up fto 500 m for the most
part and oceurring in limited areas in hydrogeological massifs and

' folded regions amount %o about 500,000 cubic kilometres.
| In the Middle and North-#est provinces, ground water with a
.higher dissolved solids content is confined %o hydrogeoiogical Zonss

with slow and very slow water circulation, and its natural rescurces
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are not practically repienished. Eithin the Sputh-West province,over

o tively intensive watsr circulation, and its patural resourcss I&y be
expressed by & ground-water discharge of C0.05-0.5 litre/secs/sg.km.
Tne povential economic yields of ground wWater with a nigher dis-

s contert ir the South—¥Wesy 'DI'OV".._HGE are estimated at
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about 3,000 m;fsec (about 2,000 mjfsec is sccounted for by brackish
water) that is 1.5 times as large &s the fresh ground-water “escurcea
of this province. Here, the use of brackish and saline ground waier

ossible and advisable now, but over the rest of the USSE area iv

l e
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advisabie in the distant or very distant future.

n

ot

lanning the use of ground water with & higher dissolved solids

consent in ipdividual regions should be based on the resulss of es-—
timatior of predicted ecomomic yields of ground water and with aliowarn
ce for the planned system of water supply and main tecnnnlogical.asd
economic indices. The use of brackish and, to a lesser degree, saline

ground water is urgent above 211 for rural water supply in southern

b

regions of the Ukraine, Buropean area of the ESFSRE, Western Siberiz,
end in plain areas cof Eszakhstar and Biddle Asia. In these areas.
constituting the Scuth-West region, mainly brasgkish ground waler m&ay7
be used &t a rate of no less than 300-500 m /sec, that is egual to
the planned “eaalremenrs for water for “ura+ needs inthis ares for
the pearest Tuture.

Of particular importance are the ecological aspects of the
robiem of the use of ground water Witk & hizher dissolved sclids
sontens whose after—effects may be both positive and megative. The '

formser incimde possible formaticn of fresh ground-water resources

as é.result of brackish =mé saline water withdrawal. The lstter in-
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ciude formation of residual brimes in the course of water desalinizsa-~
*ion.

4% a large scale of aevelopment of ground wate:.; with arh:'.ghe.r
dissoived solids content and deep—occurring, high-tempersture arte-
sian saline water in part‘iculal;, its integrated use for waber supply,
neating, industrial extraction of chemical components is pa%ii?le and
advisable. |

The above principles and procedures of compilation of themstie
hydrogeclogical maps for cne t¥pe of application zllow to use them
for consistent solution of problems of planming and designing certain
measures - from most gensral gualitative eéstimabes £&r a whole count-
Ty %o speeific technological and economic estimstes for certain re-
gions 7_ or ?imog',ects/. The ;::artographis procedures ap?_lie.d aliow %o
refiect visually the large amount of useful hydrogeclogical informa-
tion and not only to show certain characteristics of the objects

mapped, but also to make their practical appraisal.
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