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(+ 1-/ &
X1 Xz ¥, Y, Y3 }r’m
Non G m’ n ny N7 Ny
1 10 0,98 4,18 4,00 3,80 4,00
2 2 0,98 78,62 80,00 82,00 80,20
3 10 0,61 1,71 1,90 2,00 1,87
4 2 0,61 64,86 66,00 69,00 66,62
(+ 2—-" ' ' '
Non Xy Hq Ay X Ym
1 1 1 1 4
2 -1 1 -1 8,20
3 1 -1 -1 1,87
4 -1 -1 1 66,62
& # & 1 n -
= _ 1s
}'_;l - ;E:':l}'_;l'i' (1)
& n & 1
& # &
& (& 0) "o
(+ 3-2 ' & (& " '
y 5; 52 G, 52 b; Sott £ ¥ s
1,87 0,147 0,0217 38,1725 74,72 155,15
80,20 1,699 2,8882 3,9275 7,69 132,23
4 0,19 0,0362 0512 1,044 -35,2375 0,261 68,97 9,67 3,496
66,62 2,1385 | 4,5732 -1,9275 3,77 1,83
y - :  Si- &
& # & ' 5F &
& # & 1 ; Gp _ 1] ; 5‘)‘: _
& 1 & m ( & ; bi _ ( L} -
;Sh - & ( th— ( -
n % #0 ; },:li _ n ;
Sa— & '
& & # &
2_ 1 ve . _ =
55 = b1 EE:J_{}}; }_;I )2 (2)
& &
—
5}- = I.S"}-'
N 3)
& # & ' ' & -
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(+ 4 - & & # & '0)
. &
57 S,
0,0217 0,147
2,8882 1,699
0,0362 0,19
4,5732 2,1385
& ™ & ' & & "0 0
o _ 2,1385 0512
21385 +0,19 + 1,699 + 0,147 7
" & " = 0,05
& ' fiz=k-1=2f=N-(k-1)=4-(3-1)=8. "
' G =0,5157.
% " & "
] ‘& f ! # y & , & ! O
1 & m
& &M

1. 1.
by = :1"[_4‘ + 80,2+ 1,87 + 66,62) = 38,1725 b, = EH‘ + 80,2 — 1,87 — 66,62) = 3,9275,

% #0

s2=

" #

FJ2=

(&

%{:ﬂllg +2,1385 + 1,699 + 0,147) = 1,044

&

(&

1.
2 (4-80,2+1,87 —66,62) = —35,2375,

1.
by, = P (4 —80,2—1,87 +66,62) = —1,9275.

&

' & &
( 1
, 5B
Sk = T}
(
|by| 38,1725
td = =—— =7472,
P, 40261 '
|55 !
N
Byl 39275
1 __ —_ —
tl= |'_f = i 7,69,
R
2 || 35,2375 68.97
. [s2 V0261 T
"J h
2 |bial _ 1,9275 _ 277
7 T, 0261
JS;._,
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: % #0 & ' : =5

& ' fo=N-(k-1)=4-(3—-1)=8" t.=1,8595. % '
" % #0 & " , -
(th=t:)'& ‘ ( ' 4 " .
( ' L% ' # oo
& '# ©0) r
y =38,1725+ 39275+X, — 35,2375-X, —1,9275 X' X,.
- ' : &' # Co# & )0
. . &' ' - ' .

¥g = 38,1725 +3,9275 - (+1) — 35237 - (+1) — 1,9275 - (+1) = 4,9355,

ya = 38,1725 + 3,9275 - (1) — 35,237 - (+1) — 1,9275 - (—1) = 0,9355,
Vs = 38,1725 +3,9275 - (+1) — 35,237 - (—1) — 1,9275 - (—1) = 79,2645,
¥o? = 38,1725 +3,9275 - (—1) — 35,237 - (—1) — 1,9275 - (+1) = 67,5545.

& 1
$%,= 5 [(4.9355 — 4)2 + (79,2645 — 802) + (0,9355 — 1,87)° + (67,5545 — 66,62)*] = 3,496.
N ; _ & & (4):
P~ min I:_‘-'a:'_-,;!_‘-';:', 5)
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g . ' & | -
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(+ 5-1 " tH#
2 2 & #
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Xy = 0,98 X,(mY): = 0,61 Xoep = 0,795
| B
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. X'-6 X,'—079
‘]{1 = ; ‘{: == @
4 0,185

- g ! :
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v

= 38,1725+ 3,9275- (4X, + 6) — 35,2375 (0,185X%, + 0,795) — 1,9275 - (4X,
+ 6)(0,185%, + 0,795) = 24,53 +9,58X, — 8,6

6X, — 143X, X,

y = 24,53 + 9,58X, — 8,66X, — 1,43X,X,;

' " ( .1-3) &
' '0) 6-8.
(+ 6 — ' " y = const
Xl X2 y
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10 1,7 1,87
—2 0,61 1,87
8 0,98 1,87
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8 0,98 80,2
- : y = const
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- X1 = const:
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2 0,98 32
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Abstract. A large-scale groundwater intake facility is planned for construction in the inter-
fluve area of the Samur and Velvelichay rivers. This development is expected to im-
pact the region’s hydrodynamic and hydro-reclamation conditions. Changes in hydro-
reclamation settings will, in turn, alter geobotanical conditions, thereby affecting the
local flora and fauna. Measures aimed at preserving forests and other types of vege-
tation will include the expansion of the irrigation network. For this purpose, a compre-
hensive study of the soil moisture balance is essential. It will also be necessary to in-
vestigate the depth of the groundwater table, the hydraulic head of the aquifers rela-
tive to their confining layers, and the projected drawdown values. Based on the calcu-
lated data, a map of the average weighted groundwater levels will be developed to
support the use and reduction of design parameters, as well as to address specific is-
sues related to hydro-reclamation and engineering geology.To refine the forecast da-
ta, it is proposed to conduct regular monitoring at designated observation points to
assess the groundwater regime during the operation of both new and existing water
intakes.

Keywords: water intake, filtration rates, hydrodynamic conditions, groundwater, irrigation
network, hydro-reclamation conditions.

large-scale groundwater abstraction facility is planned for construction in the in-

terfluve area between the Samur and Velvelichay rivers to meet the growing
demand for fresh water in Greater Baku. This facility will be the largest in Azerbaijan in terms
of overall capacity, groundwater withdrawal per unit length of intake structures, and the
length of the water conveyance system.

The operation of this facility is expected to intercept approximately 65 % of the natural
groundwater discharge in the area. Such a significant withdrawal will have a profound impact
on the entire natural environment of the interfluve zone. Hydrodynamic conditions including
hydraulic heads, groundwater table depths and gradients, filtration velocities, and groundwa-
ter flow rates will undergo changes across a vast territory. The lowering of groundwater lev-
els will affect hydro-reclamation conditions, vegetation water supply, and the functioning of
smaller local water intakes.

Issues related to changes in hydro-reclamation conditions and the reorganization of
local water supply systems warrant independent investigation. The basis for addressing
these issues must be a forecast of hydrodynamic changes across the affected area caused
by the operation of the new groundwater intake.

The need to assess these hydrodynamic changes is primarily due to the fact that the
intake’s influence zone includes the Khudat coastal resort area, which holds significant sani-
tary and balneological value. In the near future, a major expansion of this recreational zone is
planned. However, regional groundwater table decline may result in forest degradation within
the resort area. The substantial role of perched water in forest nourishment, along with the
complex moisture exchange processes within forest ecosystems, makes it difficult to evalu-
ate the full extent of potential damage at this stage.

Nevertheless, data on the development pattern of the regional drawdown cone will
enable specialists-particularly hydro-reclamation engineers and botanists to design timely
and effective measures to preserve the area's valuable vegetation.

Changes in the hydro-reclamation conditions of the described area are, in many re-
spects, among the most significant consequences of the regional decline in groundwater lev-
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els. In other words, the alteration of the hydrodynamic regime will lead to changes in geobo-
tanical conditions, which will inevitably affect the local flora and fauna. Taken together, these
transformations may prompt a reassessment of the sanatorium and recreational value of the
Khudat coastal resort zone or necessitate the development of additional measures aimed at
its preservation.

Most likely, efforts to conserve forests and other types of vegetation will involve the
reorganization and primarily the expansion of the existing irrigation network. Two approaches
may be considered to justify such measures.

The first involves studying changes in the soil moisture balance. If this path is chosen,
it would be advisable to begin with recommendations for delineating areas that offer favora-
ble conditions for the formation and retention of perched water. However, the current level of
knowledge and exploration of the area does not yet allow for the reliable identification of such
zones.

The majority of the initial parameters in this case will evidently need to be obtained
through dedicated field observations. This will require data on the groundwater table depth,
the excess pressure head of the confined aquifers above the roof of the water bearing strata,
and the forecasted drawdown values.

If it becomes necessary to estimate groundwater level drawdown at intermediate time
points, the calculated values for any location within the filtration domain can be obtained
through interpolation using constructed graphs. Should the need arise to generate maps of
groundwater table depths for specific time intervals, the following relation can be used within
acceptable error margins to estimate such values:

hh=h S, HH, 1)

where: h, is the groundwater table depth at any point within the filtration domain at time t;
h is the groundwater table depth at the same point at time t = 0, i.e., before the
commencement of groundwater abstraction; S; is the forecasted drawdown at time t
for that specific point; HH is the pressure head of confined groundwater above the
roof of the water-bearing strata within that layer (in unconfined zones, HH = 0.

If the condition h; > h is met, it effectively indicates insufficient data on the current
groundwater level at the point in question.

The second possible approach involves the development of a critical drawdown
map (Scq) based on geobotanical mapping. This map would indicate threshold groundwater
level declines beyond which, without the implementation of specific protective measures,
vegetation loss would begin to occur.

By combining this map with the previously mentioned forecasted drawdown maps, it
is possible to identify, for different time intervals, the areas where irrigation measures must
be implemented by a certain deadline. This can be done using the following relationship:

Scd RB(St  HH), 2)

where: B is a correction coefficient for the forecast data, the justification for which is dis-
cussed below.

The amount of water that needs to be supplied to these areas should be determined
during the geobotanical survey.

It should be noted that equation (2) is proposed for non irrigated areas where, in addi-
tion, no perched water will be present during the operation of the new water intake. Its appli-
cation to such areas is not excluded, although different values of the coefficient B/alphaB
would need to be used. However, determining these values is more appropriately the re-
sponsibility of reclamation specialists or botanists, rather than hydrogeologists. The numeri-
cal value of the coefficient B should be established based on long-term monitoring data, es-
pecially when planning measures for extended timeframes. It may also be advisable to incor-
porate this coefficient into equation (1). During the initial years of operation of the new water
intake, it is recommended to use B= 1.
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The rationale behind introducing this coefficient is discussed at the end of the present
paper.

The two proposed approaches for utilizing the forecast described above in studying
changes to the hydro-reclamation conditions of the territory may both benefit from the use of
tabular and graphical materials derived from hydrogeological investigations.

Maps of groundwater level drawdown, representing average weighted values, can
serve as a direct basis for adjusting design parameters. Moreover, they may also be used to
address certain engineering-geological problems such as forecasting land subsidence due to
large-scale water abstraction, or predicting changes in soil bearing capacity as a result of
compaction following such subsidence.

In conclusion, it is appropriate to briefly address the issue of adjusting the proposed
forecast. The need for such adjustments may arise for the following reasons:

1. The construction decisions made during the development of the new groundwater
intake-particularly regarding the timeline for the commencement of operations may deviate
from the original design specifications.

2. While the forecast may generally correspond to actual conditions within an ac-
ceptable margin of error, on certain small areas characterized by extrapolation or interpola-
tion over large distances, the resulting errors may be significantly higher.

3. The assumption of an abrupt change in the formation conditions of the drawdown
cone once the groundwater level decline equals the excess pressure head above the roof of
the water-bearing formation may lead to substantial inaccuracies in matters concerning un-
confined groundwater systems, particularly in the context of hydro-reclamation planning.

It should be emphasized that in all fields of study that rely on the proposed forecast,
the factors mentioned above may lead to shifts in the actual timelines for implementing
planned measures. In the field of hydro-reclamation specifically, these factors may also ne-
cessitate the revision of certain conclusions such as estimates of the volume of water re-
quired for specific areas. This is precisely why it is recommended to include the correction
coefficient in related calculations.

Refinement of the forecast data is proposed to be carried out through systematic
monitoring at designated observation points, which are recommended for tracking the
groundwater regime during the operation of both new and existing water intake facilities.
Given the nature of the tasks involved, it is considered advisable to initiate such monitoring
2-3 years prior to the commissioning of the new intake system.

Conclusion. The main hydrogeological parameters, aquifer characteristics of the
Gusar Inclined Plain, and the confined waters of the Khvalynian, Khazarian, Baku, Gusar,
and Absheron strata as well as hundreds of fresh water springs and the estimation of indus-
trial-scale reserves were thoroughly studied during the comprehensive hydrogeological in-
vestigations carried out between 1955 and 1965. These studies were aimed at identifying
additional sources of fresh water for the city of Baku. To this day, these water resources are
considered as strategic reserves.

In the following decades, the study area was subject to regime-based observations,
focusing on the interrelationship between groundwater and forest ecosystems. Targeted hy-
drogeological investigations were also conducted in selected zones of the Samur Velvelichay
interfluve.

This article presents updated data on hydrogeological parameters, including the dy-
namics of changes in groundwater table depth and confined water levels, offering new in-
sights into the current state and development trends of the region’s subsurface water sys-
tems.
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—{ Tlepserii ykiag XVII — XIX Beka )

+Pa3BATHE TEXHOIOTHIl B TEKCTHIBHO# IPOMBIIUICHHOCTH, MEXAHH3AI[HH TPY/IA,

TII0TOYHOTO IIPOH3BO/ICTBA
— Bropoii ykrax, XIX Bek )

+ Pa3BUTHE TEXHOIOTHIT B IGPOBOM YHEPTETHKE, YIMIEI00BIUE, CTPOHTETHCTBE KETE3HBIX

J0por
— Tpermit ykiax, XIX — XX Beka }

* PasBHTHE TEXHOIOTHH SIEKTPOIHEPIeTHKH, UYEPHOH METaLTyPrHH, HEOPraHHYECKOIt

XHMHH (KOHBEPTED, JHHAMHT), IPOH3BOJICTBA B3PHIBUATKH
—  Yerneprslil ykaam, XX Bek }

* PasBUTHE HE(DTCXHMHYCCKHX TEXHOINOTHI H OJHEPICTHKH Ha OCHOBE JIBHTATEIL
BHYTPEHHETO CrOPAHHS a0 MOIIHBIT HMITYJIbC U1 TEXHOJOTHUESCKOTO MPOTPecca B
PaKeTOCTPOSHHH, aTOMHOM IIPOMBIIUIEHHOCTH, CBA3H, 1 T-TEXHOIOTHIA, aBTOMOOHIE- H
CAMONETOCTPOCHHS,  HE(QTEXHMMHH, CO3JaHHH  OOBEIHHCHHBIX  YHEPrOCHCTEM,
IIEKTPOHHOM MPOMBIILTCHHOCTH, IIPOA3BOICTBE KOCMAYECKHX CITYTHHKOB.

—{  Ilarsii yriag, XX — XX Beka )

* PasBUTHE TEXHOMOTHIT HHPOPMATHKH H MHKPOIICKTPOHHKH: HH(OPMAITOHHO-
KOMMYHHKAIHOHHBIE TEXHOJIOTHH, POGOTOCTPOCHIE, MHKPOIIEKTPOHHbIE KOMIIOHEHTEL
OHOTEXHOJIOTHH, HAHOTEXHOIOTHH

—  Illecroii ykiaz, Syaymee }

. }'[a_rrm-reﬁmee PAIRATHE HH(I}OI}M'HTHTOHHO-KONTNWKHI[HOFTHBTX TeXHO.TIOFHﬁ',
KOTHATHBHBIX HAYK, HAHOMATEPHAIOB H HAHOTEXHOJIOTHIT (HaHO-, GHO-, HH(O-, KOTHO-,
COIMOTYMAHHTAPHAs KOHBEPTCHITHA) H JIP.
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[CULLHH;leHH H 1Y XOBHAA ]

. HpeUGpHBOBHHLlH OOLIECIBEHHOH JKH3HH ¢ LOMOIIBK TeXHOIOIHE ¢ TOUKH SPCHHA
OeHHOCTHOIO H COONHOKY IBETY PHOI'O KOMITOHEHTA.

[ ITomuTHgeckas ]

* PocT  TeXHUEO-TEXHOTOTHUECKOTO KOMIOHEHTa R YIOPARTEHHH  MMOTHTHYECKHNME
COOBITHSIME H ITOIHTHYIE CKOH JeATeTLHOCTRIO.

[I JKOHOMHYECKAS ]
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