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PLOTTING AND ANALYSIS OF THE HYDROGEOLOGICAL CROSS SECTION

Objective: to get acquainted with the principles of plotting and analysis of hydrogeological cross sections.

Hydrogeological cross sections (profiles) – a form of graphic processing and generalization of hydrogeological information. They characterize the hydrogeological conditions of the territory in the vertical section, complement the maps or have an  independent value. In the first case, their scale and content are determined by the scale and content of the map, in the second - by the purpose of the work.

Analysis of the hydrogeological cross section
The hydrogeological cross section is analyzed in the following order:

1. Establish aquifers and aquitards, the conditions of their occurrence, the composition of permeable and impermeable rocks and data on the levels of groundwater and surface water.

2. Determine the thickness of the water-bearing layers and impermeable layers (the difference in the marks of top and bottom), thickness of aquifers (thickness of free-surface aquifers differ from head-water aquifers), depth of the aquifer occurrence (the difference between the marks of the earth’s surface and the top of the water-bearing layer); pressure above the top of aquifers (the difference in marks between the piezometric level (standing head water level) and the top of the head-water aquifer). Determine the thickness and structure of the vadose zone, which is important for assessing the infiltration recharge of groundwater; establish the presence of impermeable layers in the vadose zone, since they can form a temporary perched groundwater, also it leads to possibility of the formation of local pressure zones.

3. Characterize the conditions of groundwater flow: the direction of flow, the hydraulic slope of the flow in different areas, the relationship with surface watercourses (see additional information).

4. Identify the conditions of recharge and discharge of groundwater, the location of areas of recharge and discharge. Note the areas of water access to the earth’s surface (erosive type of discharge), in the zone of tectonic faults (barrier springs), areas of erosion "windows" of impermeable strata. Discharge to rivers, seas forms closed (hidden) zones of discharge. With a shallow groundwater table, discharge by evaporation and transpiration from their groundwater table is observed. Shallow groundwater recharge usually occurs in the whole area of ​​their development by infiltration of atmospheric precipitation through the vadose zone, as well as infiltration from rivers, lakes, canals, adjacent aquifers.

5. Establish the nature and intensity of the relationship between aquifers from the lithological-facial analysis of the cross section and the relationships between the heads of adjacent aquifers, the nature of the variation of the heads in the cross section.

6. The factors that protect aquifers from pollution are called.
Additional information.
The relationship between the groundwater table and the relief.
The groundwater table, as shown by hydrogeological surveys of large areas, mostly uneven, wavy. Often it repeats the relief of the earth's surface in a smoothened form (Fig. 1), but in certain areas for various local reasons, for example, due to drainage of the groundwater flow by the river, a sharp increase in the thickness of the aquifer, etc., this relation between the earth’s surface and groundwater table may be broken. 

The depth of groundwater from the surface is different; often it depends on the relief. In river valleys, ravine and other depressions, the groundwater table lies at a comparatively shallow depth and at the intersection of the groundwater table by the earth’s surface groundwater access to the earth’s surface.[image: image1.png]sopaz Peka s Yool
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 As the elevation increases, the depth of the groundwater table increases; on watersheds, hills and other hills, it can reach several tens of meters. At the same time, absolute elevation of groundwater levels in elevated areas are higher than in depressions, so groundwater flow, with rare exceptions, is directed from elevations to depressions.

Relation of the groundwater with surface water bodies.
Shallow groundwater usually has a hydraulic connection with the waters of surface water bodies (rivers, lakes, ponds, etc.). River valleys can be composed of alluvial or in some regions fluvioglacial deposits, represented by sands and coarser sand-gravel material. In these deposits, there is areas contained abundant groundwater of high quality.

[image: image2.jpg]HEKOTOPOro KosuyecrBa BJard. Ilpum GaarompusTHEIX YCJAOBHSX 3Ta
BJlara MOXET y4aCTBOBATb B IIHTAHHM NOASEMHLIX BOJ.

[ToBrIIIeHHEe YPOBHSI TPYHTOBHIX BOA MOJ BJHSHHEM BbINajieHHs
aTMOC(EPHBIX OCAAKOB H yBejdnyeHHe AeGHTA HUCXOASAUIHX HCTOYHH-
KOB, NHTAIOIIHXCSl TPYHTOBBIMH BOAAMH, 3aBHCAT OT KOJIHMYECTBA BhHI-
TaBIIHX OCafAKOB M MECTHEIX YCJOBHH (BOJONPOBOZMMOCTH IIODOZ,
TIyOHHBl 3a/lerausi BOAB! OT JIOBEDXHOCTH 3€MJIH H T. I.) H HACTy-
1aeT Yepe3 HEKOTOpOe BPeMs NOCJe BEITafAeHHS OCAAKOB. V3pecTHh
C/yyad, KOTfa MAaKCHMaJbHbIH AeOGHT HCTOYHHKA OTMeYasci uyepes
Mecsi, [MocJle BBINAJEHHsT HauOOJBIIEro KOJHYECTBA aTMOCGHEPHHIX
0CafKoB. ’

B mycTHIHHBIX 06J1acTAX MOXKET HUMETh MECTO TaKpkKe KOHACHCA-
LMOHHOE IIHTaHHe I'PYHTOBLIX BOX, T. €. IHTAHHE 3a CUET CryLIeHHS
BOJSIHBIX MapoB BO3AyXa, OCAXKJAIOUIMXCS HA OXJAXIEHHBIX YaCTH-
IlaX TOPHEIX TOpOA. B cBA3u ¢ 3TUM, Hanpumep, B mycThiHe Kapa-
Kywm, xapaxrepusymoleficss BeCbMa MaJbiM KOJHYECTBOM aTMOCHEPHBIX
OCaJKOB M BLICOKHM HCIapeHHeM, HabJoMaroTCs BJAXKHBIE IECKH.
Taxkue BAaxHBle NecKd ObIH OGHAPYXKEHbI PSAOM HCCIegOBaTeNEH R
Kapa-Kymax mnocie 3—4-MecsyHOrO Mepuoja IIOJHOTO OTCYTCTBHS
OCaJKOB.

O6pasopanne NOA3EMHOH BJIATH 3a CYET KOHJEHCALWMH BOJSTHBIX
napoB BO3MOXHO Takxke Ha NoGepexbe Kacnuiickoro Mopsa B pafone
Kapa-boraz-I'ona u B Apyrux Mecrax, rje atMocepHhe OCajikH,
BLINajlalolie B MaJjoM KOJHYEeCTBE, IPH HCK/IIOYUTENbHOU 3acynLin-
BOCTH KJIHMaTa, He MOTYT CJYXKHTb CKOJbKO-HUOYAb 3aMETHLIM HCTOU-
HHKOM IIHTaHMUsS TPYHTOBBHIX BOI.

MectaMu IpyHTOBBEIE BOJBI MOTYT IMOJY4YaTh AOHOJHHTEJNBHOE ITH-
TaHHe 33 CYeT NOJATOKA HAIIOPHBLIX BOJ M3 HHKEPACHOJIOKEHHBIX apTe-
3MaHCKHX IVIaCTOB. DTOT BHA IHTAHHUS MOMKET UMeTb MeCTO Ha yuacr-
Kax, TJle OTCYTCTBYeT BOAOYIIOPHOE MEPEKpLITHE apTe3HdllCKHX BOJI0-
HOCHBIX TOPDH30HTOB (Yepe3 Tax Has3bIBaeMBIE «OKHA»), U TOJLKO IIPH
YCJIOBUH IIPEBHILIEHUSt HANOPHOTO YPOBH Haj OTMCTKAMM 3epKadla
PPYHTOBBIX BOJIL.

§ 5. CBf3b PYHTOBBIX BOJ C BOXAMH NOBEPXHOCTHBIX BOJOTOKOB
U BOLOEMOB

I'pyHTOBBIE BOABI OGHIYHO HMEIOT THAPABJIHUYECKYIO CBA3b C BOXA-
MH OTKDHITHIX BONOTOKOB W BOJOEMOB (peK, 03ep, NPYAOB H T. J.).
Peunbie JAOJIMHBL MOTYT ObITh CJIOXKEHB! aJIIIOBHAJBHLIMHA HJIH B HEKO-
TOPBIX paloHaX (UIIOBUHOTJISLMAIbHEIME OTJIOKEHHSMHM, NPEACTABJIEH~
HBIMM TlecKaMM H Oosiee TPYOLIM IIeCUaHO-TPABENHCTHIM MaTEpPHaJIOM.
B 3THX OTJIOXKEHHSIX MeCTaMH COAepIKaTcAd OOH/IbHEIE TDYHTOBHIE
BOAK BBICOKOrO KayecCTBa.

B3auMOCBSI3b MeXKAY TPYHTOBHIMM K DPEUHBIMH BOJAMH MOXKET
OBITh PASJIUUHON, UTO YCTAHABJMBAETCA IO XapakTepy IMAPOHU3OTHIC.
B paiionax ¢ BIaXHBIM H YMEPEHHBIM KJIHMATOM DEYHBIE JOJIHHE,

KaK IpPaBUJIO, JPEHHPYIOT NPYHTOBBIE BOAMI, T. €. 3€PKajo IPYHTOBHIX
BOJ HMeEeT YKJOH K peKe H peuHbie BOJAbI IHTAIOTCH 3a CUeT IPYHTO-
BoIX (puc. 62,4). B palioHax ¢ 3aCyLLIMBLIM KJIHMAaTOM HEPELKO ypo-
BeHb TPYHTOBBIX BOJ IIOHHYKAETCH OT DEKH B CTOPOHY PEUHBIX Geperos.
31ech, Clef0BaTeLHO, peuHble BOAB PACXOAYIOTCA Ha MUTAHHE IPYH-
ToBLiX BOA (puc. 62,5).
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Puc. 62. CooTHoutenne MeX 1y NOBEDXHOCTHLIMM H TPYHTOBBIMH BOJIaMH

A—pexa ApeHHPYeT TPYNTOBbE BOAB; 5—peKa MHTAeT rpYHTOBHE BOAb; B—DeKa MMTAeT FPYHTO-
BWe BOAHl Ha JeBOM Oepery u ApeHMpYeT TPYHTOBhIC BOAH Npasoro Oepera

[IpuMepoM pex NepBOrO TUMa MOFYT CayxuTth: Mocksa, Jlon,
JHenp # MHOrWe Apynue. DTH pPeKH B MeXKeHHOe BpeMd IHTaloTCs
MCKJIOUATEJLHO 3a CUeT TPYHTOBHIX BOA. K pexaM BTOpOro THIA OTHO-
carca Amy-Ilapbs, Coip-lapss, Kypa u HekoTOpble apyrue. OTH peKH
[OJIy4alOT OCHOBHOE HHTaHUe B IOpax, 3a CYeT TasHHS CHETOB W Jel-
HEKOB. [IpoTekas MO 3acCYLUJIMBHBIM CTENsIM, OHH UaCTh CBOeH BOJIbI
PacXOIYIOT Ha IHTaHWEe IPYHTOBHIX BOJ M HCIapeHue.

Moryr 6uiTh ¥ Gosiee CJOXKHbIE B3aHMOOTHOILIEHHS] MEXIY FPYHTO-
BLIMH ¥ peuHbIMH Boxamu. HampuMep, B ropubix pafoHax ¢ OZHOTO
CKJIOHA PevyHOH MOJIMHBE B PYCIO PEKH MOTYT IOCTyIaTh TPYHTOBhLIE
BOJALI, a JApyro# Oeper B TO e BPEMsl MOXKET IOINIOLIaTh peuHble
BOAH (puc. 62, B).

B pesysabrare HaJaHUMs THAPABJINYECKOH CBSI3M MEXAY TPYHTOBHI-
MH ¥ NOBEPXHOCTHLIMH BOZAMH YPOBEHb NDYHTOBHIX BOX B IpHOpEX-
HO# 30He (Jaxe 1 peK cpenseil monocel EBponeiickoit yactu CCCP)
B TeueHHe roja usMensiercsi. Hanpumep, Bo BpeMs NaBOJKOB, IIPH BhI-
COKOM CTOSIHHM TOPHU30HTA TNOBEPXHOCTHLIX BOJ, TPOHCXOAMT IOXHS-
THE YPOBHSI IPYHTOBHIX BOJA B npubpexHoil mojoce. B 3ToT nepuon,
Kak I0KaspiBaer puc. 63, B HelMpoKol NpHOpeXXHOH IoJoce MoBepX-
HOCTb TPYHTOBHIX BOJ HMeeT maleHHe oT pekd. Kpusas moanopa, cos-
J4HHAS TIABOAKOM, OGLIYHO PACHpPOCTPAHSETCST B CTOPOHY Oeperos
peyHOlH JOJIMHEI HAa HECKOJBKO COTEH METPOB, pexke, — Ha HECKOJbKO
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 The relationship between groundwater and river water can be different, which is determined by the isohypes of stable water level. In areas with a humid and temperate climate, river valleys tend to drain groundwater, i.e. the groundwater table has a slope to the river and the river water is fed by groundwater (Fig. 2, А). In areas with an arid climate, the groundwater table often falls from the river towards the river banks. Here, therefore, river water feeds groundwater (Fig. 2, Б)
There may also be more complex relationships between groundwater and river. For example, in mountainous areas from one slope of the river valley, groundwater can flow toward the river bed, while river water from the other bank can infiltrates to the aquifer (Fig. 2, В).
The task:

1. Complete the hydrogeological cross section (Appendix 1).

2. Mark the water levels in accordance with Table 1 in the wells and conduct groundwater levels (indicate the absolute elevation of the groundwater level next to each well).

3. Draw a legend.

4. Describe the hydrogeological setting.

Table 1
Initial data for the task
	Well number
	Absolute elevation, m

	
	well head
	appearance of groundwater during drilling
	stable groundwater level

	1
	199,5
	195,5
	195,5

	
	
	179,0
	184,0

	2
	195,5
	194,0
	194,0

	
	
	180,0
	183,0

	Stream
	193,5

	3
	197,5
	194,5
	194,5

	
	
	182,5
	182,5

	4
	192,0
	190,5
	190,5

	
	
	181,5
	181,5

	Spring  9
	189,5
	—
	—

	5
	183,0
	181,0
	181,0

	6
	180,7
	179,0
	179,0

	River Kozlovka
	177,5

	Spring 10
	188,0
	—
	—

	7
	201,0
	188,5
	188,5

	
	
	176,5
	176,5

	8
	200,0
	189,0
	189,0

	
	
	175,5
	175,5


Appendix 1

Schematic hydrogeological cross section
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Ueprexx 19. CxeMaTtuuecKH rHpporeoJoruueckufi paspes Kk sagaue 78 6:

! — MOKpPOBHHIE CYFAHHKH NECCOBHAHOIO THNA; 2 — CYNECH MEJKO3EPHNHCTbie, YYacTKAMH oONecyaHeHHble; 3 — CYTAHHKH OypHe, MNecYaNHcThie, ¢ OoNbIIHM KOJHYECTBOM
{ebHST H BaJYHOB; 4 — IECOK Cepbili, MENKO3EPHUCTHH; § — IJHHA cepas, NJOTHAR; 6 — M3BECTHSKH Oejne, YYaCTKaMH OKDEMHEBWIHE, TPElWHOBATHE
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Horizontal scale 1:10000, vertical scale 1:500






Fig. 3. Relationship between groundwater table and relief of the earth’s surface: 1 – sand, 2 – water-bearing sand, 3 – clay.





Fig. 2. Relation of the groundwater with surface water bodies. А – the river drains groundwater, Б – the river feeds the groundwater, В – the river feeds groundwater on the left bank and drains groundwater on the right bank.
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covering loam





fine-grained  sandy loam





покровные суглинки





brown loam with a lot of rubbles  and boulders





супеси мелкозернистые, участками опесчаненные








gray fine-grained sand





суглинки бурые, песчанистые, с большим количеством щебня и валунов





gray heavy clay





глина серая, плотная





песок серый, мелкозернистый





white fractured limestones, locally silicified





известняки белые, участками окремневшие, трещиноватые









