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INVESTIGATING THE EFFECT OF MEDIUM AEROSOL AREAS
ON THE HYDROLOGCAL SYSTEM IN THE FOREST COVER
OF EASTERN ZANGEZUR WITH MODERN METHODS
(IN THE EXAMPLE OF LACIN, GUBADLI AND ZANGILAN REGIONS)

The effects of medium aerosol areas on the hydrological system in the forest cover of Eastern Zan-
gezur were investigated using modern methods. The hydrological network schemes of the research area
in 2000 and 2020 were drawn up, and the lengths of the river network were determined according to
the grid code (degrees). The graph of the river network length change (in km) by classes (grid code) in
the study area in 2000 and 2020, and the length of the river network by classes (grid code) in the growth
of average aerosol areas is reflected. According to the compiled histogram, when comparing the years
2000 and 2020, the growth of the 1st, 6th, 8th, and 9th grade river networks decreased, but the total
length increased by 213.18 km. The average aerosol total length increases when the area increases and
decreases when it decreases, indicating that an increase in aerosol area is required for an increase in the
river network.

Key words: ArcGlS, aerosol, landsat, hydrological network, Hakari river.
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LUblFbic 38Hre3ypAiH, OpMaH >KaMbIAFbICbIHbIH, TMAPOAOTUSIABIK, XYieciHe
OpTallia a3P030AbAi aiMaKTapAbIH, 9CepiH 3aMaHayHu dAiCTepMeH 3epTrey
(AaumH, 'y6aaAbl XoHe 39HriAaH 006AbICTapPbI)

LLbiFbIC 38Hre3ypAiH OpMaH >KaMbIAFbICBIHAAFbI TMAPOAOTMSABIK, KyHere opTalla aspO30AbA|
aMaKTapAblH, acepi 3amaHayn ©AiICTEepMeH 3epTTeAai. 3epTTey armarbiHbiH 2000 >xeHe 2020
SKbIAAAPAAFbI TMAPOAOTUSIABIK, TOPANTaPbiHbIH CXEMaAapbl XACAAbIM, >KEAIAIK KoA (rpasyc) GombiHLLA
©3€H XKEAICIHIH, Y3bIHAbIKTapbl aHbIKTaAAbl. 3epTTeAeTiH ayMakTa 2000 sxoHe 2020 XblapapAaFbl ©3eH
SKEAICIHIH Y3bIHABIFbIHbIH (KM-MEH) KAaccTap (Top KoAbl) GOMbIHWA e3repy rpaduri xaHe opTalla
a3PO30AbAbIK ayAAHAAPAbIH, ©CYiHAEr ©3eH >KEeAiCiHiH KAacTap GOMbIHLIA Y3bIHAbIFbI (TOP KOAbI)
kepceTiAreH. KypacTbipbiAFaH ructorpamma oribiHiia 2000 sxeHe 2020 >KbIAAAPAbI CAAbICTbIPFaH Ke3Ae
1, 6, 8, 9 pa3psgATbl ©3€H >XeAiAepiHiH 6CIMi TOMeHAEreHIMeH, XaAnbl Y3biHAbIFbI 213,18 wakblpbiMFa
apTkaH. OpTalla a3po30AbAiH, XaAMbl Y3bIHAbIFbl ayAaH YAFalFaH KE3Ae apTaAbl XXKoHe a3alFaH Ke3ae
asasiabl, OYA ©3€H >KeAICIH YAFaTY YiLiH a3P030Ab ayAaHbIHbIH YAFAIObl KAXKET eKEHiH KOpCEeTeA|.

Tyiiin ce3aep: ArcGlS, aapo3oab, landsat, rMAPOAOTMSIABIK >KeAi, Xakapu e3eHi.

B.M. Mameaanamesa', I.C. Xainpap3aase?”
"HaumoHaAbHOE a3pOKOCMMYECKoe areHTCTBO, AzepbaiiaxaH, r. baky
2BbaKMHCKMI FOCYAAPCTBEHHDIN YHMBEPCUTET, A3epbanaxaH, r. baky
e-mail: heydarzadehg@gmail.com
UccaepoBaHue BAMSIHUS CPEAHUX a3PO30AbHBIX MAOLLLAAEM HAa TMAPOAOTMYECKYIH0 CUCTEMY
B A€CHOM NnoOKpoBe BocTto4Horo 3aHre3ypa COBpE€MEHHbIMU MEeTOAAMU
(Ha npumepe AauuHckoro, N'y6aAAMHCKOro M 3aHreAaHCKOro paioHOB)

C MCNOAb30BaHMEM COBPEMEHHbIX METOAOB WMCCAEAOBAHO BAWMSIHUME CPEAHMX a3PO30AbHbIX
MAOLLIAAEN HA TMAPOAOTMYECKYI0 CUMCTEMY AeCHOro rnokpoBa BoctouHoro 3aHresypa. CocTaBAeHbl
CXeMbl TMAPOAOTMYECKON CeTU paroHa nccaepaoBaHmin Ha 2000 n 2020 roabl, onpeAeAeHbl AAVHBI
peyHor ceTu Mo ceteBoMy KoAy (rpaaycam). OTpaxkeH rpaduk M3MEHEHUS AAMHbI pedyHolr ceTu (B
KM) MO KAAccaMm (KOoA CeTKM) Ha uccaeayemont tepputopumn B 2000 1 2020 rr., a Tak>)Ke AAMHbI peyHom
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CeTn Mo KAaccam (Koa CETKM) MpU poCTe CPEeAHMX a3pO30AbHbIX MAolaser. CoranacHO COCTABAEHHOM
rucrorpamme, npu cpaBHeHmnn 2000 1 2020 roA0B NpUpPOCT peydHbix ceTel 1, 6, 8 1 9 KAaCCOB CHU3MACY,
HO 00Las AAMHA yBeAnuMAach Ha 213,18 km. CpeaHss o6Lasi AAMHA aspO30As YBEAMUMBAETCS MNPy
YBEAMUYEHUMN MAOLLAAM WU YMEHBLUAETCS MPU €€ YMEHbLUEHNN, YTO CBUAETEAbCTBYET O TOM, UTO AAS
YBEAMYEHUS PEYHOM CETU HEOOXOAMMO YBEAUUEHME MAOLLAAM a3PO30AS.

KaoueBbie caroBa: ArcGlS, aspo3oab, landsat, ruapoaormyeckas cetb, peka Xakapu.

Introduction

Rivers are fed by both surface and underground
water. Generally, there are four types of food sour-
ces: rain, snow, glaciers, and groundwater. The first
refers to the surface water.

One of the main factors of river nutrition is cli-
matic conditions, and the famous meteorologist A.I.
Voeykov stated that rivers are a product of climate
[7,8].

The dominance of this and other food sources
in different river basins depends on the local con-
ditions. It is sometimes impossible to determine the
type of food that is superior to basins. In this case,
the concept of mixed nutrition was used. [14,15,16]

In addition to climate, vegetation, soil, relief,
and anthropogenic factors also have a significant
influence on the formation of flow in rivers. The role
of groundwater in nutrition can be determined based
on the geological structure of river basins. Rainfall
feeding is mainly caused by showers and prolonged
rains [20,21]. Heavy rain lasts for a short time, du-
ring which the water content of the rivers increases
sharply, and after the rain, it gradually decreases.
Long-lasting rain covers a large area and feeds the
river for a long time. The rivers of the equatorial
and climatic zones in the Lankaran natural region
are mainly fed by rainwater. [9,10,11]

The snow accumulated during winter begins to
melt in spring, and the meltwater feeds the rivers.
Nutrition from snow water depends on the water re-
sources in the snow and weather conditions during
the melting period. More than 50% of the lowland
river flow in Eastern Europe is snow water. Glacier
water feeding is typical for rivers in high mountain
regions. The water content in rivers fed by glacier
water increases in summer (Amu Darya, Syr Darya).
When snow melts and after rain, part of the water
seeps into the soil-rock layer and increases the un-
derground water supply. He then fed the river regu-
larly throughout the year. [17,18,19] From south to
north, the role of groundwater in feeding rivers has
increased. In areas where permanent frost is com-
mon, the groundwater recharge is very low. Groun-
dwater accounts for 30% of the annual flow of the
Volga River. In general, 2-3 sources of nutrients are

involved in feeding rivers with water. This mixed
diet is typical for most rivers. [12,13].

Materials and method

The research area was the Hekari River
and its tributaries. The river flows through the
Lachin, Gubadli, and Zangilan regions. A group of
hydrological tools was used to construct the river
network of the study area. In the ArcGIS program,
these tools are used in the modeling of surface
water flow with a group of pu.[1]. Landsat-5 2000
and Landsat-8 2020 images were obtained for
the regions indicated in the study to perform the
processing. Landform information can be used in
various industries such as rural and forestry regional
planning, agriculture, and forestry. The main goal
in these fields is to know the principles of water
movement on the surface, as well as the effect of
changes in flow in a certain area.[2]

To carry out the survey, it was first necessary to
obtain digital elevation model (DEM) files. For this,
the following images of the ASTER satellite of the
year 2000 were obtained on one of the sites of the
US Geological Survey — Earth Explorer:[3]

ASTGTMVO003 N38E046; ASTGTMV003
N39E045; ASTGTMV003 N39E046.

In addition, the 2020 image of the ASTER
satellite was obtained from an online resource using
Global Mapper software.

The ASTER satellite images of the 2000s were
assembled by combining three images into one
image state as a mosaic using the ENVI software.

Thus, the lengths of the river network according
to gridcode (degrees) are shown in figure 2.

Let us create a table based on the results shown
in Figure 2, and the results are shown in Table 1.

Based on the results shown in Table 1, we can
say that there was an increase in the 8th degree of
the river network, and a decrease in other degrees,
while the overall river network was shortened [4-5].

Based on the results in Table 1, we created a
graph, as shown in Figure 3.

In Figure 4, the increase in average aerosol areas
in 2000 and 2020 is represented by the length of the
river network by class (grid code).
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Figure 1 — Schemes of the hydrological network of the study area in 2000 and 2020
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Figure 2 — Lengths of the study area over the years 2000 and 2020 (in km)
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Table 1
Longitudes by years Dynamics
Gridcode (degrees
(degrees) 2000 2020 (2000-2020)
1st degree 59845 65984 6139?
2nd degree 18750 15130 3620?
3rd degree 7041 5468 15732
4th grade 3424 2800 624?
5th grade 1655 1391 264?
6th grade 778 687 91?
7th grade 358 291 67?
8th grade 173 186 13?
9th grade 116 72 44?
10th grade 35 18 17?
General 92175 92027 1482
70000
60000 h
50000 —Illar iizra
uzunluglar
40000 \ 2000-ci
30000 =====[llar iizra
uzunluglar
2020-ci
20000
0 T T | o ———

T T 1
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Figure 3 — The graph of the change of river network length (in km) by classes (gridcode) in the study area in 2000 and 2020

55




Investigating the effect of medum aerosol areas on the hydrologcal system in the forest cover ...

[l Bl *
E - % - % ﬁ :-.: -+_|-. L IE - % - % ﬁ :: -I-i 4
hydro_2000 X hydro_2020 X
7o | Sha rid code lengin f, FID Shape * rid code| langth
L4 0 | Polvline 1 5419.09 0 | Polvline 1| B02926
1 | Polvling 2 147784 1 | Polyline 2| MN&1As
2 | Polvling 3 48063 2 | Polvling 3 409.95
3 | Polyline 4 23025 3 | Polyline 4 204.01
4 | Palvling 5 91.24 4 | Polyline 5 dia2
5 | Polvling (] Tz 5 | Polyline 6 41.81
& [ Polvline i 1547 & | Polyline T 1453
7 | Polyline 2 608 7 | Polyline 8 749
& | Polyline ] 9.05 2 | Polyline g 1046 _
5 [ Polvline 10 6.05 5 [ Polyline 10 63
€ o £
4 A 1 v M E 4 A4 0+ M E
(0 out of 10 Selected) (0 out of 10 Selected)
lh[h|h|n|h|n|h|n|n|n|n]] |n[h][n|h|h|n|h|h|h|[n]R|n

Figure 4 — Hydrological condition of the study area in 2000 and 2020
(at the time of increase of average aerosol areas)

Let us reflect on the indicators shown in Figure
4 in Table 2.

Based on the histogram shown in Figure 5, we
can say that comparing the years 2000 and 2020,
the growth of the 1st, 6th, 8th, and 9th grade river
networks has occurred, while others have decreased,
but the total length is 213.18 km has increased.

Now let’s examine the impact of the reduction
of average aerosol areas on the hydrological situati-

on.[6] In Figure 6, the lengths (in km) reflecting the
hydrological situation of the years 2000 and 2020
are shown in the reduction in the average aerosol
areas.

We reflect the indicators shown in Table 2 as a
histogram in Figure 5.

Table 3 lists the indicators shown in Figure 6.

So Let create a histogram based on the indicators
mentioned in Table 3 and show them in Figure 7.

Table 2
For different years
Class (grid code) Dynamics
2000 2020

1 5419.09 6029.26 610.17?
2 1477.84 1181.55 296.29?
3 490.63 409.95 80.68?
4 220.26 204.01 16,25?
5 91.24 83,82 7.42?
6 37.72 41.81 4.09?
7 15.47 14.63 0.84?
8 6.08 7.49 1.41?
9 9.05 10.46 1.41?
10 6.05 3.63 2.42?

General 7773.43 7986.61 213.18?
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Figure 5 — Histogram showing the hydrological condition of the study area in 2000 and 2020
(in the increase of average aerosol areas) length in km
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Figure 6 — Hydrological condition of the study area in 2000 and 2020
(when average aerosol areas decrease)

Table 3

For different years

Class (grid code) Dynamics

2000 2020
6093.26 6618.84 525.58?
1895.93 1597.03 298.9?
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Table continuation

For different years
2000 2020
629.67

Class (grid code) Dynamics

168.92?

372.32 304.25 68.07?
172.98 151.87 21.11?
105.73 90.79 14.94?
53.04 50.2 2.84?
19.99 20,81 0.82?
8.45 5.72 2.73?
7.31 2.03 5.28?
General 9572.6 9471.21 101.39?
7000
6000 mi
m2
5000 m3
4
4000 -
m5
3000 - m6
m7
2000 T
m9
1000 -
=10
0 T T
2000 2020

Figure 7 — Histogram showing the hydrological condition of the study area in 2000 and 2020
(in decreasing average aerosol areas) length in km

In the histogram shown in Figure 7, there was  Table 4
an increase in classes 1 and 8 in 2020, a decrease in

other classes, but a decrease in the length of the total Class (grid code) Growth Decrease
river network was observed[7]. 1 610.17? 525.58?
Based on the results mentioned in Table 4, we 2 296.29? 298.9?
can say that the total length increases when the 3 80.68? 168.92?
average aerosol area increases, and decreases when 4 16,257 68.07?
it decreases, and these results show that the increase S 7427 21112
of aerosol areas is required for the increase of the b 4.09? 14.947
river network. Based on the results mentioned in / iy Zo
Table 4, we can say that the total length increases g i:}; g%z
when the average aerosol area 'inc‘reases and def:re- 0 2‘42; 5'28‘.?
ases when it decreases, which indicates that an inc- . SRR Ty

rease in aerosol areas is required for the increase in
the river network.

58



V.M. Mammadaliyeva, G.S. Haydarzada

Conclusion

Based on our results, we can say that there was
an increase in the 8th degree of the river network
and a decrease in other degrees, while the overall
river network was shortened.

When we compare the hydrological condition in
2000 and 2020, length in km (during the increase of

average aerosol areas) and those years, the increase
of the 1st, 6th, 8th and 9th degree river network has
occurred, while others have decreased. the total len-
gth increased by 213.18 km.

The total length increases when the average ae-
rosol area increases and decreases when it decreases,
indicating that an increase in aerosol area is required
for the increase in the river network.
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