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ZONGILAN, COBRAYIL VO FUZULi RAYONLAR UZRO QURAQLIGIN TCi
INDEKSI VASITOSILO XORITOLOSDIRILMOSI VO DINAMIK VOZIYYOTININ
QiYMOTLONDIRILMOSI
Numune Kdgar qizt Nagiyeval

XULASO

Tadgigatin magsadi - todgigat orazisinin quraghq vaziyystini mixtslif illordo aragdirilmast vo bas veran
dayisikliklorin toyinindon ibarstdir.

Tadgiqatin metodologiyas1 - Todgiqat yerino yetirmok iigiin ArcGIS program tominati vasitosilo miixtolif
illorin peyk tosvirlorindan istifado edorok LST miioyyan edilmisdir vo LST asason TCI indeksi hesablanmisdir.
Tadgiqatin tadbiqgi ahamiyyati ondan ibaratdir ki, aragsdirilan todgiqat orazisinin quraqliq vaziyyatini nazors
alaraq illor Uzro quraqglun yiiksalon yerlorinds quraqligin qabagmi alinmasi todbirlorin yerina yetirilmosini uygun
toskilatlar nazars alsinlar.

Tadqiqatin naticalari muxtslif illorin peyk tosvirlori asasinda LST toyin etdikdon sonra quragliq voziyyati
mioyyen olunmusdur. Todgigat ArcGIS program tominatinda yerino yetirilmisdir. ©ldo olunan naticalors asason
muxtolif illor intervalinda bas vermis doyisikliklarini oks etdiron dinamik xoritolor yaradilmis vo Kemiyyatca
giymatlondirilmisdir.

Olds olunan naticalora asasen demok olar ki, 1987-2004-cli illordo quraqliq olmayan saholorin artimi, digor
saholorin azalmasi, 2004-2013-ci illords quraqliq olmayan saholorin azalmasi, digor saholorin artmasi, 2013-
2023-cl illordo maksimal olaraq hodsiz quraqliq saholorin artmasi, digor saholorin azalmast miioyyon edilmisdir.
Beloliklo mugaisays asasen iglim cohatdon quragligin yiiksok olan 2013-2023-cl illords, az olan interval iso
1987-2004-cl illords miosyyon edilmisdir.

Todgigat orazisinin 1987, 2004, 2013 vo 2023-cii illorin TCI indeksi iizro dinamikasmi oks etdiron
diagrammada oks olunan TCI indeksin % gdstaricilorine asasan demak olar ki, on quraqliq ili 2023-cii il, on yas
isa 2004-cu ildir.

Tadgigatin elmi yeniliyi. ilk dofo olarag Zongilan, Cabrayil vo Fiizuli rayon orazilerinin quraqlhq vaziyyatinin
xaritalogdirilmasi aparilib vo kemiyystca giymatlondirilmasi yerina yetirilmisdir.

Acar sozlor: LST, TCI indeksi, Landsat-5 vo Landsat-8, ArcGIS, Cell Statistics aloti, dinamika

Giris.

Quraqliq otraf miihito an ¢ox ziyan vuran hadisadir. 1967-91-ci illorde quraqliq hava ilo
bagl folakotlordon oziyyot ¢okon 2,8 milyard insanin 50%-no tosir etdi. Quragliqlar boytik
orazilori ohato etdiyi li¢iin adi sistemlordon istifado etmoklo onlara nozarat etmok ¢otindir. Son
illordo Milli Okean vo Atmosfer Administrasiyasi genis arazinin, quraqligin askarlanmasi va
monitoringindo faydali olan yeni Qabaqcil Cox Yiiksok Rezolyusiyaya malik Radiometrs
(AVHRR) osaslanan Bitki Voziyyati indeksi (VCI) va Temperatur Vaziyyati indeksi (TCI)
hazirlamisdir.

Diinyanin miixtalif 6lkolorindoa tadqiqatgilar peyk molumatlarindan istifade etmoklo
kond tosorriifatinin quraqligmim monitoringi masalosini Oyronirlor. Todqigatlar naticosindo
goriinon, yaxin infraqurmizi vo infraqurmuzi spektral diapazonlarda spektral kanallarin
fraksiya-xatti birlosmoalori olan indekslor asasinda ¢oxlu sayda tisullar toklif edilmisdir. Peyk
molumatlari ilo birlikds, bir ¢ox miislliflor kond tosarriifat1 quragliqlarinin miioyyon edilmoasi
va monitoringi liglin ononavi tisullardan istifads edirlor.

Quraqligin vo onun parametrlorinin ansnavi toriflorindo yagintilar, torpaq vo hava
sothinin temperaturu, torpaq ve havanin riitubati vo s. kimi meteoroloji molumatlardan istifads
olunur. Mixtolif tobii soraitlor liciin quragqligin monitoringina imkan veran mixtalif indekslor
toklif edilmisdir.

19sas musllif/ Correspondent author: Nagiyeva Numuno Kdégor qizi, BDU, Ekologiya vo torpagsiinasliq
fakiltosinin Cografi ekologiya kafedrasinin doktorant vo muollimi, ResearcherID: JMQ-6587-2023, ORCID:
0000-0002-2861-9644, numina_164@mail.ru
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Biitiin goraitlor {icin uygun universal indeks yoxdur. ABS-da istifado edilon quraqliq
indekslorinin siyahisin1 Michael J. Hayes (National Drought Mitigation Center) toqdim edir
(www.drought.unl/edu/whatis/concept.htm ).

Gorlinon, yaxin infraqrmizi  vo infraqurmizi  spektral diapazonlarda kosmik
molumatlardan istifado edorok yagmtinin miqdarini miisyyon etmok miimkiin deyil, lakin
kond tosarriifat1 bitkilorinin vaziyyeotini onlarin torpagin proyektiv Ortiilmesi vo orazinin
temperatur rejimi ilo miioyyon etmok miimkiindiir. Ona goro do mosafodon zondlama
metodlarindan istifado zamami quraqhigin osas olamotlori mohz bu parametrlor vo onlarin
quraghgin inkisafi noticosindo doyismosidir. Kosmik molumatlardan oldo edilon ilkin
molumatlar kimi adaton normallasdirilmis bitki 6rtiiyiiniin NDVI indeksi vo ya parlaqliq va ya
fiziki soth temperaturlari vo bu parametrlorin kombinasiyalarindan istifado olunur. Uzaqdan
zondlama molumatlarin1 tosdigloyon quraqhigin  miistoqil gostoricisi kond tosorriifati
bitkilorinin vo otlaglarin mohsuldarhigi kimi vegetasiya xarakteristikasi ola bilor (Kogan,
1997).

Yarpaglarin temperaturunun artmast bitkilorde kritik riitubstin yaxs1 gdstoricisidir vo
quraqligin baslamasindan avval olur. Bitki yarpagindan istilik reaksiyasmnin artmasi bitkilor
halo yasil oldugda belo bas vera bilar, ¢iinki xsusi organ vasitasilo buxarlanma yolu ilo su
itkisini minimuma endirmok {igiin biiziiliir. Bu, gizli istilik axmimin azalmasma sabab olur.
Bununla bels, enerji axmlarinin tarazligin1 qorumagq {i¢iin, askar edils bilon istilik axminin
artmasi var, bu da yarpaq temperaturunun artmasma sobob olur. Bitkilordo kritik riitubot
suyun ehtiyaci torpaqdaki faktiki torkibindon ¢ox olduqda bas verir.

Temperaturla alaqoli quraqligi TCI indeksindon istifado etmoklo miioyyon edilo bilor.
Bu peykdon oldo edilon doyor onu gostorir ki, quraqliq hadisosi torpagm nomini koskin
sokildo azaldib vo bu da 6z ndvbosindo bitki Ortiiylino yiiksok tozyiq gostorib. Asagi1 VCI
doyorlorina goro, agir buludlu yerlor yanlis olaraq quraqliga meylli kimi gostorilmisdir.

TCI (Aswathi va b., 2018) bu problemi hall etmok {igiin termal zolagdan slds edilon
parlaqliq doyarlorindon istifado edir. TCI doyarlori 0 (cox olverissiz) ilo 100 (ideal) arasinda
doyisir, aralarindaki doyorlor miixtslif miiveffoqiyyat doracoalorini gostorir.

Materiallar vo metodlar. TCI xoritosini yaratmaq l¢iin TIR mosafadon zondlama
LST-don istifado edilmisdir. Landsat-5 ¢ln 6-c1 kanalddan, Landsat-8 Uglin 10-cu istilik
zolaginda olan temperaturlar qurunun radiasiya temperaturunu hesablamaq {i¢iin istifado edilo
bilor . (Kahle, 1980; Sabins, 1996; Wan va Dozier, 1996; Meng va b., 2017). Peyk molumat
sabitlori K1 vo K2 (Ghaleb vo b., 2015) istifado edorok, emal addimlar1 vo DN diisturlar1
(rogomsal rogom) peyk parlaqliq temperaturuna gevrilir. Asagidaki tonlik TCI miioyyon etmok
ti¢tin istifads edilmisdir (Kogan, 1997.; Kogan vs b., 2004; Rahman va b., 2010):

. LST,., — LST
TCI = 100 9
LSTyor— LSTyor %

Burada, LST = Cari vaziyyot LST qiymoti (°C), LSTmax vo LSTmin - Maksimumvo
Minimum temperaturu LST (°C)

Naticalar va mizakiralar. Belsliklo alds etdiyimiz LST-1987, LST-2004, LST-2013
vo LST-2023-cli molumatlarmi istifade edorok TCI indeksinin toyininds LSTmax Vo LSTmin
giymatlorini oks etdiron tosvirlorin Cell Statistics aloti toyin edirik. Mduayyan olunan
naticalarine asason TCI indeksin hesablanmasini yerina yetiririk. 1987-ci il ticiin aldo olunan
natica sokil 1-da, 2004-cl il Ggtin sokil 2-da, 2013-ci il Gguin sakil 3-da, 2023-cu il Ggtin sakil
4-do oks olunmusdur.
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Sokil 1. Tadgigat arazisi 1987-ci ilin TCI indeksi iizra xaritasi vo kamiyyatca
giymatlandirilmasi

o e Table o x
Tadgiqat arazisi 1987-ci il ab

TCl indeksi = M & o
(Temperature Condition index) ‘°—"] % % & ¢
tci_1987rec_shp_dis X
GRIl _ név sinif saha faiz

1[0-10 _ |Hedsiz quragliq | 23256.Tha | 7.3%
21101-20 |Siddatli quraghg |11391.7ha |3.6%
31201-30 |Milayim quraghg |15516.5ha [4.9%
4
5

30.1-40 |Yingil quraghq |20848.4ha |6.6%

tnn 40.1-99.6|Quraghg yoxdur |245895.8ha | 77.6%
10,1 - 20
w1 Mo 0rm g (0 out of 5 Selected)
N 40.1-996

S [t 2023re.. | 161 2013re.. |t 2004re.. |t 198Tre., |

Sokil 2. Tadgigat arazisi 2004-cii ilin TCI indeksi iizra xaritasi va kamiyyatca

giymatlondirilmasi
. - oo ;:‘\ o x
Tadgiqat a]razisi 2004-cii il f 1Table.
TCl indeksi o] o & 9 %
(Temperature Condition index) Q % % Ej o
1ci_2004rec_shp_dis X
G nov sinif saha faiz
110-10 Hadsiz quraghg  |2205.1ha | 0.7%
2110.1-20 |Siddatli quraghg |1178.9ha | 0.4%
3/201-30 |Milayim quragliq [1846.7ha [ 0.6%
™ . 41301-40 |[Yingiil quraghg |2626.5ha | 0.8%
e 5140.1-99.6 | Quraqhig yoxdur | 309066.4ha |97.5%
10,1 - 20 o
—F oo 0™ (0 out of 5 Selected)
W 40,1-996 95 478 0 93 19 225
= | |tci_2023re... | tci_2013re... | tci_200dre... |tci_1987re... |

Sokil 3. Tadgigat arazisi 2013-cii ilin TCI indeksi iizra xaritasi va kamiyyatca
giymatlandirilmasi

Tedgiqat arazisi 2013-cii il { 3 ﬂ % % F& .
\ oo ¥ v Ty il 4

TClindeksi
(Temperature Condition Index)

tci_2013rec_shp_dis X
GR nov sinif saha | faiz
1/0-10 Hadsiz quraghg |89670.7ha | 28.3%

2110,1-20 Siddatli quraghq | 36627 3ha|11.6%
31201-30 Milayim quragliq | 34899.3ha | 11%
4
5

30.1-40 Yiingiil quraghg | 32776.4ha| 10,3%

Sort saraor 40.1-996 |Quraglq yoxdur | 122735ha | 38.7%
Em101-20
= ; 1 0 » » [B|® (©outof5 Selected)
— = | t6i_2023re... | tci_2013re... | tci_2004re.. | tci_1987re.. |
( ]
L)
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Sakil 4. Tadgigat arazisi 2023-cii ilin TCT indeksi iizra xaritasi vo kamiyyatca
giymatlandirilmasi

wioe SO
Tadgiqat alrazisi 2023-cii il f Eﬁiﬁ%i, - s
TCl indeksi o= J
(Temperature Condition index) LA ¥ X
tci_2023rec_shp_dis X
GR| __ nov sinif saha faiz
1/0-10 Hadsiz quraghg |267700.2ha | 84.5%
2(101-20 |Siddatli quraghg |172152ha |5.4%
3120.1-30 |Milayim quraglig [11023.1ha [3.5%
. 4130.1-40 |Yinqgl quraghq [6689.2ha  [2.1%
R 5140.1-99.6 | Quraghg yoxdur [14294.1ha |4.5%
[ 10,1-20
— . oA 0 » »|[E|S/ ©0outof5Selected)
. 40,1-996 ¥ 9547 0 95w ms
= = | tci_2023re... | tci_2013re.. | tci_2004re... | tci_1987re... |

Beloliklo TCI indeksini oks etdiron tosvirlor vo komiyyatco giymotlondirmo

aparilmisgdir.
Alman naticaloring asason grafik qurulmusdur va sokil 5-da oks edilmisdir.

Sakil 5. Tadgigat arazisinin 1987, 2004, 2013 va 2023-cU illorin TCI indeksi iizro
dinamikasim aks etdiran diagrama

M Hadsiz quragliq (0-10)

o Siddatli quraqliq (10-20)
W Miilayim quragliq (20-30)
 Yiingil quragliq (30-40)
M Quragliq yoxdur

Sokil 5-do oks olunan TCI indeksin % gdstaricilorino asason demok olar ki, an quragliq
ili 2023-cu il, on yas isa 2004-cu ildir.

NOvboti morhalodo bas veran dinamikani aragdiraq. Beloliklo 1987-2004-cu illorin
mugayisasi sokil 6-da, 2004-2013-cl illorin sokil 7-da, 2013-2023-cl illorin sokil 8-do vo
1987-2023-cu illorin miqgayisasi sokil 9-da oks olunmusdur. ©ks olunan tosvirlor eyni
zamanda komiyyatca giymatlondirmasi aparilmisdir.
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Sakil 6. Tadgigat arazisinin 1987-2004-ci illorin TCI indeksi iizra dinamikasi

46°40E AT'0E
1 I

Tedqiqat arazisi 1987-2004-cii iller
TCl indeksi iizra dinamikagi

i

Serti isareler
I Hedsiz quraqiiq / Hedsizquraghq [l Quragia yoxdur ¢ Yungul quragiiq
I Hedsiz quraqiiq / Mulayim quragliq Quraghiq yoxdur / Siddstii quragliq
— I +ecsiz quraqiiq 1 Quragh yoxdur [l Yungui quragiq 1 Hedsiz quragiq
I Hedsiz quraqiiq / Yangal quiagiq [ Yungul quragiq / Mulayim quragiiq
Hodsiz quraaliq / / Quradliay Lo
Malayim quragliq | i) v
Molayim quraqhiq # Motayim quraahq [l Yengu quraaiq / Siddeti quragiiq
I Voleyim quraghg | Quradliq yoxdur [l Sicdeti quragiia / Hodsiz quragliq
I oeyim curadia ¢ Yongot aureaha [ Si4deti qureiia 1 Maayim auradiia
I voiayim quragiq 1 siddetii quragh [l Sicoeti quragia 1 Quradlia yoxdur
I ouacha yoxdur | Hedsiz quragiiq Siddeti quragiiq | Yingal quraghq
i I auacia yoxdur 1 Matayim quracha [l Sicdsti quragiia 1 Siddsts quraqliq
I uradia yoxdur | Quragiiq yoxdur
dB';O‘E 47':'30'5
—
| Table o x
- (R x
. tci_1987_2004 x
o =
EID. sinif 1987 sinif 2004 dinamika saha
0 | Hadsiz quraghg Hadsiz quraghg Hadsiz quraghg / Hadsiz quraglg 231.4ha
1 |Hadsiz _quraghg Siddatli quraghg Hadsiz _quraghq / Siddatli quragh 158.3ha
| 2 | Hadsiz quraghg Mulayim quraghg Hadsiz quraghg / Milayim guraglg 164.7ha
% 3 | Hadsiz _quraglg Yangal quraghg Hadsiz quraglig / Yingil quraghg 28ha
4 | Hadsiz_quraglig Quraghg yoxdur Hadsiz quraglig / Quraghg yoxdur 22557 .3ha
5 | Siddatli quraghg Hadsiz quraglg Siddatli quraghg / Hadsiz quraghg 2.8ha
6 | Siddatli quraghg Siddatli quraghg Siddstli quraghg / Siddatli quraghg 7.9ha
7 | Siddatli quraghg Miilayim guraghg iddatli quraghq / Milayim quragliq 4ha
8 | Siddatli quraghg Yingtl quraghg Siddatli quraghg / Yingul quraghg 7ha
9 | Siddatli quraghg Quraghg yoxdur Siddatli quraghg / Quraghg yoxdur 11280.6ha
10 | Malayim quraghg Hadsiz quraglg Mulayim quraghg / Hadsiz quraghg 73.7ha
11 | Mulayim quraghg Siddatli guraghg Mulayim quraghg / Siddatli quraghg 9.1ha
12 | Mulayim quraghg Mulayim quraghg Mulayim quraghg / Mualayim quraghg 14.4ha
13 | Mulayim quraghg Yingtl gquraghg Miilayim quraghg / Yiingil quraghqg 6.7ha
14 | Malayim quraghg Quraghg yoxdur Miilayim quraghg / Quraghg yoxdur 15399.9ha
15 | Yingal quraghg Hadsiz quraghg Yingtl quraghg / Hadsiz quraglg 61,1ha
16 | Yungal quraghg Siddatli quraghg Yingtl quraghg / Siddatli quraghg 9.4ha
17 | Yungal quraghg Miilayim gquraghg Yingtl quraghg / Malayim quraglg 14ha
18 | Yuingul quraghg Yiingiil quraghg Yungal quraghg / Yingtl quraghg 16.5ha
9 | Yiingil quraghg Quraghg yoxdur Yiingil quraghg / Quraghg yoxdur 20731.%ha
20 | Quraghg yoxdur Hadsiz quraglg Quraghg yoxdur / Hadsiz quraghg 1755 .6ha
21 | Quraghg yoxdur Siddatli quraghg Quraghg yoxdur / Siddatli quraghg 993.7ha
22 | Quraghg yoxdur Miilayim guraghg Quraghg yoxdur / Malayim quraghg 1649 2ha
23 | Quraghg yoxdur Yingtl quraghg Quraghg yoxdur / Yiingil quraghg 2467 3ha
24 | Quraghg yoxdur Quraghg yoxdur Quraghg yoxdur / Quraglq yoxdur 238987ha
TR 0 » » |[B|83] (0 out of 25 Selected)
| tci_1987_2004 |
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Sakil 7. Tadgigat arazisinin 2004-2013-cii illorin TCI indeksi iizra dinamikasi

46°40E 47°30E
1

Tadgqiqat arazisi 2004-2013-cii illar
TCl indeksi (izra dinami

i

Sorti isaralar

I Hadsiz quragliq / Hadsiz quraqlig Quraqliq yoxdur / Yiingal quragliq
I Hodsiz quraglig / Mulayim quragliq [l Quraqliq yoxdur / Siddstii quragliq
Hedsiz quraghq / Quragliq yoxdur YingUl quraqliq / Hedsiz quraghq
139710'N+ I Hedsiz quragiiq / Yangal quragli Yangal quraghq / Malayim quraghq
I Hodsiz quragliq / Siddetii quragiq [l Yangol quragliq / Quragiiq yoxdur Lso1ond
Mlayim quragiiq / Hedsiz quragliq [l Yangal quragliq / Yangul quragliq
Mulayim quragliq / Molayim quraghiq Sl Yangul quraqliq / Siddatii quragliq
0 Mulayim quragiiq / Quraghiq yoxdur [l Siddetii quraqliq / Hedsiz quragliq
[0 malayim quraghig / Yangil quragiiq I Siddetii quraqhiq / Milayim quragiiq
I Malayim quragig ¢ Siddetii quraqig [l Siddeti quraqliq / Quraqlig yoxdur
I Quraqliq yoxdur / Hedsiz quraghq BBl Siddetii quraqhiq / Yingal quragiiq
I Quragiiq yoxdur / Malayim quraqiiq [l Siddati quraqliq / Siddetii quragliq
I curagiiq yoxdur / Quragliq yoxdur
IG'LO'E 47°30E
o x
| B By E & x
tci_2004_2013 X
—
EID. sinif 2004 sinif 2013 dinamika saha
0 | Hadsiz quraghg Hadsiz quraglg Hadsiz quraglig / Hadsiz quraglg 237.9ha
1 |Hadsiz quraglg Siddstli quraglg Hadsiz quraglg / Siddatli quraghg 149.7ha
2 | Hadsiz quraglig Mulayim quraghg Hadsiz quraghg / Milayim quraghg | 146ha
3 | Hadsiz quraglg Yingul guraghg Hadsiz quraghg / Yingul quraglg 133.3ha
4 | Hadsiz quraglig Quraglg yoxdur Hadsiz quraglig / Quraghg yoxdur 1537.8ha
5 | Siddatli quraglg Hadsiz quraglg Siddatli quraghg / Hadsiz guraglg 221ha
6 | Siddatli quraghg Siddatli quraglig Siddatli quraglq / Siddstli quragliq 53.5ha
7 | Siddatli quraghg Mulayim quraghg iddatli quraghg / Milayim quraghq | 59.5ha
8 | Siddatli quraglg Yiingil guraghg Siddatli quraghq / Yiingtil quraghq 69.7ha
9 | Siddatli quraglg Quraghg yoxdur Siddatli quraghg / Quraghg yoxdur 774 8ha
10 | Millayim quraghg Hadsiz quraglq Miilayim quraghg / Hadsiz quraglig 381.1ha
11 | Milayim quraghg Siddatli quraghg Mulayim guraghg / Siddstli quraghg | 116.9ha
12 | Miilayim quraghq Milayim quraghg Milayim gquraghg / Milayim quraghg | 116.8ha
13 | Milayim quraghg Yiingul quraghg Malayim gquraghg / Yingil quraglq 140.8ha
14 | Milayim quraghq Quraghg yoxdur Milayim guraghg / Quraghg yoxdur | 1090.8ha
15 | Yingul quraghg Hadsiz quraglqg_ Yingul quraghg / Hadsiz quraghg 516.8ha
16 | Yingdl quraghg Siddsatli quraghg Yingil quraghg / Siddatli quraghg 215.9ha
17 | Yingul quraghg Mulayim quraghg Yingul quraghg / Milayim quraghg 215 6ha
18 | Yingdl quraghg Yiingil guraghg Yingil quraghg / Yingil quraghg 250.3ha
19 | Yungul quraghg Quraghg yoxdur Yingul quraghg / Quraghg yoxdur 1426.9ha
20 | Quraghg yoxdur Hadsiz quraghg Quraghg yoxdur / Hadsiz quraglg 88282.3ha
21 | Quraghg yoxdur Siddatli quraglg Quraghg yoxdur / Siddatli quraglq 36275.8ha
22 | Quraghg yoxdur Milayim quraglig Quraghg yoxdur / Milayim quraghg | 34349.5ha
23 | Quraghg yoxdur Yiingil guraghg Quraghg yoxdur / Yingual quraghg 32172ha
24 | Quraghg yoxdur Quraghg yoxdur Quraghg yoxdur / Quraghg yoxdur 117884.2ha
od 0 » » |[E|= ] 0 out of 25 Selected)
| tci_2004_2013
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Sokil 8. Tadgigat arazisinin 2013-2023-ci illorin TCI indeksi iizra dinamikasi

46°40E

47°30E
)

139°10'N

Tedqiqat srazisi 2013-2023-cii illar
TCl indeksi lizra dinamikasL—

i

I Hadsiz quraqlig / Hadsiz quragliq

Hadsiz quraqliq / Quraqliq yoxdur
I Hodsiz quraqiiq / Yonga! quragliq
Il Hodsiz quraqiiq / Siddetii quraghiq
I Motayim quraghq / Hadsiz quragliq

I Matayim quragliq / Quraqiiq yoxdur
[ Molayim quraghg / Yongul quragliq
I Vilayim quraghq / Siddeti quraghq
Quraqiiq yoxdur / Hedsiz quraqiiq
I Quraqiig yoxdur / Malayim quraqliq
I curaqiiq yoxdur ¢ Quraglig yoxdur

I Quragliq yoxdur | Yangol quragliq
Il Hodsiz quraqig / Molayim quraqiiq [l Quragiiq yoxdur 1 Siddati quraqiiq
I vongul quraglia / Hadsiz quragliq
I vingol quraqliq / Malayim quraghq
I vungui quragha / Quraqliq yoxdur
B vungui quraghiq / Yangal quragliq
I Motayim quraqhig / Malayim quragha [l Yongal quraqliq / Siddeti quragiiq
I sicdatii quraqliq / Hadsiz quragliq
I sicdotii quragliq / Molayim quragliq
I siddstii quraglq / Quraqliq yoxdur
B sicdetii quraghiq / Yangal quraghq
I sicdetii quragiiq / Siddati quragiiq

39" 10N

47°30€

o x
tci_2013_2023 X
FI'B sinif 2013 sinif 2023 dinamika saha
0 | Hadsiz quraqglig Hadsiz guraglg Hadsiz quraghg / Hadsiz quraglig 53185.4ha
1 |Hadsiz quragliq Siddatli quraghg | Hadsiz quraghg / Siddatli quraghg 15087ha
2 | Hadsiz quragliq Milayim quraghg | Hadsiz quraghg / Milayim quraglhg | 8942 8ha
3 | Hadsiz quraghg | Yiingtl quraglhg Hadsiz quraghg / Yingdl quraghg 4767 6ha
4 | Hadsiz quraglg Quraghg yoxdur Hadsiz quraghg / Quraghq yoxdur 7641ha
5 | Siddstli quraghg | Hadsiz quragliq Siddatli quraghg / Hadsiz quraglig 34855 3ha
6 | Siddatli quraghg | Siddatli quraghg | Siddatli quraghg / Siddatli quraghg | 631,1ha
7 | Siddatli quraghg | Mdlayim quraghig | Siddatli quraghg / Malayim quraghg | 499.3ha
8 | Siddatli quraghg | Yiingtl quraglhg Siddatli quraghg / Yingqul quraglg 378.4ha
9 | Siddstli quraghg | Quraglig yoxdur Siddatli quraghg / Quraghq yoxdur 449 2ha
10 | Miilayim quraglig | Hadsiz quraglig Milayim quraghq / Hadsiz quraghg | 32911.2ha
11 | Milayim quraghg | Siddatli quraghg | Malayim quraghg / Siddatli quraghg [437.1ha
12 | Milayim guraghg | Milayim quraglig | Milayim quraghg / Milayim guraghg [475.7ha
13 | Miilayim quraghg | Yingdl quraghg Malayim quraghq / Yiingil quraghg | 420.1ha
14 | Miilayim quraghg | Quraghg yoxdur Milayim quraglhq / Quraglig yoxdur | 645.1ha
15 | Yiingdl quraghg Hadsiz guraglg Yiingil quraghg / Hadsiz quraglig 31018.3ha
16 | Yiingiil quraglg Siddatli quraghg | Yiingiil quraghg / Siddatli quraghg 279.9ha
17 | Yingul quraghg Milayim quraghg | Yingil quraghg / Milayim quraglg | 326.8ha
18 | Yingul quraghg | Yingdl quraghg Yiingil quraghg / Yiingtl quraglig 350.5ha
19 | Yingil quraghg Quraghqg yoxdur Yiingil quraghg / Quraghqg yoxdur 791,7ha
20 | Quraghg yoxdur | Hadsiz quraglig Quraglq yoxdur / Hadsiz quragliq 115648 .6ha
21 | Quraghg yoxdur | Siddatli quraghg | Quraghqg yoxdur / Siddatli quragliq 768.7ha
22 | Quraghg yoxdur | Milayim quraghg | Quraghq yoxdur / Milayim quraglg | 769.6ha
23 | Quraghg yoxdur | Yingdl quraghg Quraglg yoxdur / Yingdl quraghg 766.2ha
24 | Quraghq yoxdur Quraglq yoxdur Quraghg yoxdur / Quraghg yoxdur 4757ha
o4 0 » » [B]® | (0out of 25 Selected)
| tci_2013_2023 |
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Sakil 9. Tadgigat arazisinin 1987-2023-ci illorin TCI indeksi iizra dinamikasi

46°40E 47°30E
L 1

Tadqiqat arazisi 1987-2023-cti iller
TCI indeksi iizra dinamil

i

orti isaraler
I Hodsiz quragiig / Hadsiz quragiq [l Quraclia yoxdur 1 Yangal quraglig
Hadsiz quraqlig / Malayim quragii [l Quracliq yoxdur 1 Siddati quraqiiq
I Hedsiz quragiig / Quraqiiq yoxdur [l Yunguil quraqiiq / Hadsiz quragliq
39710'N+ Hodsiz quraqiiq / Yongi quraqhq [l Yungt! quraqliq / Molayim quraghq
Il Hodsiz quragiig / Siddetii quragiiq Yungtl quraqhq / Quragqliq yoxdur .
I Matayim quraghq / Hedsiz quraghq | Yungtl quraqliq / Yangal quraghq [
I olayim quragliq + Malayim quragliq Il Yungul quragliq / Siddati quragli
Malayim quraqliq / Quraqiiq yoxdur [JJlll Siddetii quragiiq / Hadsiz quragliq
I Motayim quraghiq / Yongai quragiq [l Siddeti quraqiiq / Molayim quraghiq
- Malayim quraghg / $iddeti quraghq Siddetli quraghg / Quraqliq yoxdur
B curagiq yoxdur / Hadsiz quragig [l Siddetii quragiiq / Yangui quragiiq
Quraqliq yoxdur / Malayim quraqiq [Jll] Siddeti quragiq 1 Siddeti quragiig
———_ Quragliq yoxdur / Quragliq yoxdur
4!“20‘5 47°30E
o x
F x
b
sinif 1987 sinif 2023 dinamika saha
0 |Hadsiz quragliq Hadsiz gquraglg Hadsiz _quraglig / Hadsiz quraglig 7899.4ha
1 |Hadsiz quraglig Siddatli quraghg Hadsiz quraglhq / Siddstli quraghg 3322.9ha
2 |Hadsiz quraglig Mulayim quraghg Hadsiz quraghg / Mulayim quraghq | 2873.6ha
3 |Hadsiz quragliq Yiingtil quraghg Hadsiz quraglig / Yungul quraglg 2326.7ha
4 |Hadsiz quraglig Quraghg yoxdur Hadsiz quraghg / Quraglq yoxdur 6807.4ha
5 | Siddatli quraglig Hadsiz guraglig Siddatli quraghg / Hadsiz quraglg 8885.4ha
6 | Siddatli quragliq Siddatli quraghg Siddatli quraghg / Siddatli quraghq 1115.8ha
7 | Siddatli quraghg Mulayim quraghg Siddatli quraghg / Milayim quraglq | 647 4ha
8 | Siddatli quragliq Yiingtl quraghg Siddatli quraghg / Yiingil gquraghg 276.4ha
9 | Siddatli quraglg Quraghg yoxdur Siddatli quraghg / Quraghg yoxdur 458 8ha
10 | Milayim quraghg Hadsiz quraglg Milayim quragliq / Hadsiz quraghg | 12329 8ha
11 | Malayim quraghg Siddatli quraghg Malayim quraghg / Siddatli quraglhg | 1412 5ha
12 | Milayim quraghg Milayim guraglg Milayim quraghg / Milayim quraghg | 832.8ha
13 | Malayim quraghg Yingul quraghg Mulayim quraglig / Yiingul quraghg 396.4ha
14 | Malayim quraghg Quraghg yoxdur Milayim quragliq / Quraghg yoxdur | 534 6ha
15 | Yiingul quraghqg Hadsiz quraglig Yiingtl quraghq / Hadsiz quraglg 17476.9ha
16 | Yiingil quraghg Siddsatli quraghg Yingil quraghg / Siddatli quraghg 1427 8ha
17 | Yiingul guraghg Milayim quraglg Yingil quraghg / Miilayim quraghg | 883.%ha
18 | Yiingiil guraghg Yiingtil quraghg Yiingul quraghg / Yiingil quraghg 437.7ha
19 | Yiingul quraglg Quraghg yoxdur Yiingil quraghg / Quraghg yoxdur 607.8ha
20 | Quraghq yoxdur Hadsiz quraglig Quraghg yoxdur / Hadsiz quraglig 221033.2ha
21 | Quraghq yoxdur Siddatli quraghg Quraghg yoxdur / Siddatli quraghg 9924ha
22 | Quraghg yoxdur Milayim quraghg Quraghg yoxdur / Milayim quraglg | 5776.4ha
23 | Quraghq yoxdur Yiingtil quraghq Quraghg yoxdur / Yiingtl quraghg 3245 6ha
24 | Quraghq yoxdur Quraglig yoxdur Quraglig yoxdur / Quraglig yoxdur 5873.5ha
o 0 » » |[E]3] (0 outof 25 Selected)

NoOvbati morhalods sokil 6, sokil 7, sokil 8-do geyd olunan naticalori Gmumilosdirarak
naticoni cadval 1-ds geyd edilmisdir.
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Cadval 1. MUxtalif illor intervallarinda quraqhq daracasina gors artan, azalan va

dayismayan saha gostaricilari, ha

Muxtalif illor intervallarin dinamik gﬁstericileri, ha

1987-2004 2004-2013 2013-2023
c c
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Codval 1-do oks olunan gostaricilorina asasan névlar Gzrs

histoqramini quraraq sokil 10-da oks etdirdik.

Sakil 10. Muxtalif illar intervallarinda artan va azalan saha gostaricilor histoqram

artan va azalan sahalarinin
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Yekun natica. ©lds olunan naticalora asason demok olar ki, 1987-2004-ct illords
quraqliq olmayan sahoalorin artimi, digor sahslorin azalmasi, 2004-2013-cl illords quraqliq
olmayan sahoalorin azalmasi, digar saholorin artmasi, 2013-2023-cl illordo maksimal olaraq
hodsiz quraqliq saholorin artmasi, digor sahslorin azalmasi miioyyan edilmisdir. Beloliklo
mugaisaya asason iglim cohotdon quraghigm yiiksok olan 2013-2023-cu illords, az olan
interval isa 1987-2004-cl illords miayyan edilmisdir.
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MAPPING AND ASSESSMENT OF DROUGHT DYNAMICS IN THE ZANGILAN,
JABRAYIL, AND FIZULI REGIONS USING THE TCI INDEX

ABSTRACT
The purpose of the research. The aim of the study is to examine the drought conditions in the study area in
different years and to determine the changes that have occurred.
The methodology of the research: To conduct the study using ArcGIS software, satellite imagery from
different years was used to determine LST (Land Surface Temperature), based on which the TCI index was
calculated.
The practical importance of the research -The importance of the research application lies in the fact that
relevant organizations, taking into account the drought conditions in the study area, should take measures to
prevent drought in areas with increasing degrees of aridity.
The results of the research - After determining LST based on satellite imagery from different years, the
drought conditions were established. The study was conducted in ArcGIS software. Based on the results
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obtained, dynamic maps reflecting the changes that occurred in various time intervals were created and
quantified.

Based on the results obtained, it can be said that in the period from 1987 to 2004, there was an increase
in areas not affected by drought and a decrease in other areas; in the period from 2004 to 2013, there was a
decrease in areas not affected by drought and an increase in other areas; in the period from 2013 to 2023, there
was a maximum increase in areas with extreme drought and a decrease in other areas. Thus, in comparison, the
period 2013-2023 is the most arid from a climatic point of view, and the period 1987-2004 is the least arid.

Based on the percentage indicators of the TCI index reflected in the diagram showing the dynamics of
the TCI index in the study area in 1987, 2004, 2013, and 2023, it can be said that the driest year is 2023, and the
wettest year is 2004.
The scientific novelty of research - For the first time, mapping and quantitative assessment of drought
conditions in the territories of the Zangilan, Jabrayil, and Fizuli regions have been carried out.

Keywords: LST, TCI index, Landsat-5 and Landsat-8, ArcGiS, Cell Statistics tool, dynamics

KAPTOI'PA®UPOBAHUE U ONEHKA IMHAMUKHU 3ACYXHU HA
TEPPUTOPUSX 3AHI'MJTAHCKOI'O, JIGKEBPAWJIBCKOT'O 1
®U3YJIUHCKOI'O PANOHOB C MOMOIIBIO HHAEKCA TCI

PE3IOME

Ilens MccaeqoBaHMsi — M3YYSHHE COCTOSIHUSI 3aCyXH Ha HCCICAYyeMOW TEppUTOPUU B pa3Hble TOABI U
oIIpeielIeHUE POUCXOISIIINX U3MEHEHHH.

Metononorust ucciaegoBaHusi — J[nd NpoBeAEHHsS HCCIENOBAaHHA C HCIOIb30BAHHEM IPOrPAMMHOIO
obecrieuennst ArcGIS 6blmM HCHONB30BaHBI CIHYTHHUKOBBIE CHHMKM pasHBIX JeT mms ompeaenenus LST
(TeMIepaTyphbl MOBEPXHOCTH 3eMIIH), Ha OCHOBE KOTOPOro 6611 paccuntan uuuekc TCI.

BakHOCTB HCC/IEA0BATENBCKOI0 MPHJI0KEHHS 3aKJ0YaeTcsi B TOM, YTO COOTBETCTBYIOIIME OpraHHU3alMH,
YUHUTBIBAsl COCTOSHHE 3aCyXM Ha MCCIEIyeMON TEpPUTOPUH, AOIDKHBI NPHUHSITH MEPhl MO MPEJOTBPAILCHUIO
3aCyX4 B pallOHax C BO3pacTaroUlel CTENEHbIO 3aCyLLUINBOCTH.

PesyabtaTsl uccaenoBanus — Ilocne onpenenenuss LST Ha ocHOBE CITyTHHKOBBIX CHUMKOB pPa3HBIX JeT ObLIO
YCTAaHOBJIEHO COCTOSIHME 3acyXH. MccienoBaHHe IpPOBOAMIOCH B IporpamMmHoM obecredenuu ArcGIS. Ha
OCHOBE IONYYCHHBIX PE3yIbTaTOB ObUIM CO3JaHBl W KOJNWYECTBEHHO OLCHEHBl IHHAMHYECKHE KapThl,
OTpax<arolue U3MEHEHHs, TPOU3OLICAIINE B Pa3IN4Hble BDEMEHHbIE HHTEPBAJIBL.

Ha ocHOBe moTy4eHHBIX Pe3yIbTaTOB MOXKHO CKa3aTh, uTo B mepuof ¢ 1987 mo 2004 rox Habmogancs
POCT TeppUTOpHiA, HE TOJBEPKEHHBIX 3aCyXe, U COKpAIlleHne IpyTux Teppuropuii; B mepuon ¢ 2004 mo 2013 rox
— COKpallleHHE TEPPUTOPHil, HE MOABEPKEHHBIX 3aCyXe, M POCT APYruX Tepputopuil; B nmepuon ¢ 2013 mo 2023
roJl — MakKCUMaJIbHBIM POCT TEPPUTOPUN C UPE3MEPHOM 3aCyXOW U COKpAILLEHUE APYruX TeppuTopuil. Takum
00pa3oM, Mo CpaBHEHHIO, HANOOJIEE 3aCYIUTUBBIM C KITUMATHYSCKOW TOUKH 3peHust siBisiercs nepuon 2013-2023
TOZIOB, 2 HAUMEHee 3acyIUIUBEIM — niepuox 1987-2004 romos.

Ha ocHOBE mpoOLIEHTHBIX NOKa3aTened HHAEKCA TCL OTpaXXKEHHBIX Ha JAMarpaMMe, IOKa3bIBaloUleH
munamuky unnexca TCI Ha uccnenyemoit Tepputopun B 1987, 2004, 2013 u 2023 roax, MOKHO CKa3aTh, YTO
CaMBIM 3aCYIUTHBBIM TozoM siisiercst 2023 rox, a caMbiM BiaxxHBIM — 2004 rog.

Hayunass HoBM3Ha HcciefoBaHusl. Briepsple mpoBeneHo KaprorpadMpoBaHHE M KOJHYECTBEHHAS
OLIEHKA COCTOSIHMS 3aCYXH Ha TEPPUTOPUsIX 3aHruiIaHckoro, Jxedpannbekoro n GU3yaMHCKOTO pailoHOB.

Kiwouesble ciaoBa: LST, unnexc TCI, Landsat-5 u Landsat-8, ArcGIS, nactpymert Cell Statistics,
JMHAMHKA
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