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EER G ET G Rl JIEEITEER Monitoring and analyzing variations in land surface temperature
is essential for agriculture, biodiversity, human health, and water resources as it is a major

indication of climate change. By analyzing and assessing these alterations, one can get a
thorough understanding of the causes and effects of global warming and be better equipped
to take preventative and remedial action against this rapidly spreading phenomena. Because
remote sensing data may show the features of land phenomena and their spatial distribution
at various scales, it is crucial to gather LST. Several factors need to be taken into account,
including data distribution and spatial correlation analysis, associated geostatistical model
investigation, model selection, and result validation. In light of the foregoing, the purpose of
this research is to ascertain the trend of variations in LST in llam County and to propose a
suitable mathematical model for the interpolation of meteorological station data in the area.
The thermal band of the Landsat 7 satellite has proven to be an effective tool in

this research to study changes in surface temperature in llam city. The data in this band, which
is recorded as thermal radiation emitted from the register, allows the surface to be calculated
with a reasonable degree of accuracy. One benefit of using satellite images is their large
coverage and periodicity, which allows the study of changes in surface temperature in a region
and over time. This comprehensive view allows the temperature changes in llam city to be
well-analyzed and the factors that affect these changes are identified in various locations. To
do this, a regular grid with 291 points was sampled from satellite photos. Next, experimental
variogram points were created using the geostatistical method, and various spatial models,
including Gaussian, exponential, circular, and spherical, were fitted to the sampled data.
Ultimately, distinct surface temperature maps have been produced using the normal kriging
interpolation method and each of these models. The correctness of each map has been
determined using statistical markers like the coefficient of determination and root mean
square error.

The findings of the study demonstrate that the thermal band data from the Landsat
7 satellite exhibits a Gaussian geographical pattern, and this model provides a strong
justification for the observed spatial variations in surface temperature. The findings
demonstrate that the Gaussian spatial model fits the experimental variogram of surface
temperature in the investigated region the best. This demonstrates that variations in surface
temperature in this area are spatially autocorrelated, with the correlation between locations
decreasing with increasing distance. High accuracy interpolated maps are produced by the
traditional kriging approach using the Gaussian model. These maps' coefficient of
determination was 0.94, indicating a good degree of agreement between the estimated and
real surface temperature data.
The integration of remote sensing data and geostatistical methods offers a
powerful tool for examining spatial variations and interpolating environmental data, including
land surface temperature changes. In this study, the pattern of LST changes in llam County
was determined using satellite remote sensing data, and the Gaussian model was introduced
as the optimal spatial model for interpolating LST at weather stations. Data analysis revealed
that LST in the region has increased significantly over the past few decades.




A. Vafaeinejad et al. (Y+5) OlyKas 5 8/ 2 g Lo pule

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
37 18 7

9 Golbolom) o a4 (oS5 69,59y b el liw gl ;o b Glod Olpaiti U3
S50 Sl gl

Pl W it olis 8 ¥ 0l g Lol

(.)L’J/ ;‘_')/)e)' gy dagid 5 oLl ;W..J).EW 9 u[:u/)mC (swkigo ousSCiils !
ol sl el pgle wly oMol ST TS s 5 e oSl "

Ol eI o iy A ol g Lamo g o (lpat cigo odSCHI o5 )3 i 09,5 "

LR 2

(olepgol Oluss GaldS slaasls 5l (SO olsieds o slod Sl obj)l g oy REIREIRIPSRAY
S0 eldd Gl b)) 5 son S e Wl Sy 855 5 @ mlie i psleS bl cdle s ik 1
il o @llEile 5 ail St Ll Sl 4y 5 05100 plioyl & ol slasaly 5 ey GlaleyS s, ) (Sies
Cbl oy jg0 5l Gromw leesls 0gzg o xaw slos Ol s 4 Sloiws gl S o ST Lls oy
5 &8 woan Sl Gysrd 10sTUsT Sl po gl S mis 5 seey lreny Sleosas Sl
Sl o woly 40 g ange Joe SBl dhd e gkl e sladoe oy drools SIS Sion

AAEA RV o GO PR N
VEY o0 00 iyl )b
\Fev s YA :C)Lol @)L'J
VEY LT oA i pdy g

b Olpss (6631 pnd cadllae ol 5l Bus oads oL 0lge 4y azgi b ogd a8 S L 0 Wb aS Cewl (60 )lse SPRWLIRTITR
ol dalaie jo swlidlsn slaolling! slaosls obyg,o ly calbe 2ol Jaw &)1 g o1 liw 0l jo  xbaws &kl openy Joe
19 b (gled Sl s anllas sl 9al IS (613l Slaieds ¥ oo olsle 35,1, b 5l bidgs ool 5 e Sl ol
S oy ) oad gl Syl il Oyge 4 45wl opl 5o ssmge ledbl Lloas oaliial M) ol 4 b gles Sl
cslolsnle ol 5l oslital GulS Cuje S o wbld Joed B B b 1) mhaw slos drule Sl g oo e
5 lihie e o 1) o sled Slpss ooy el a5 Canl by conlin oy gl 3 rommy S50 i

Ol et 50 Los Slki (olad @j8 b aiS (o0 pald aelr (alBns sl (pl S (e ealp olej sk o Jstme i ”
Gsbiie payoed oluls Sl calisie sl ulide ;o Olss (pl 5o Jolse 5 05 Julodgas 1005 95 4y @b a_vafaei@sbu.ac.ir
Ll bl e G, 3l ooliiul b e 5 00l (6 5 aiged (slolgale polas (55, » alaii YA) ol plate aSios SO "T1-Vrarriey @

il BOT 2 655 5 Slonls aled iomsS wiile (ol Gl laae 5 ol oad dnlne (025 1S5
loasss daJoe cnl 5l S 0 (625 S g Jyore Sz S (bogy® Ghe) 5l eslital b ales )0 ceslonds
Sils iz 5 opmen e p il oyl (gla sl 5l solizul b Sy s s 5 sl _xda slas 3l gl
ot draslis a3 Elay o

5 il asS ol oSl 6o V e ofgale 5 il Sledol 4 ans e L «idgl gl
e oS lad Jae &5 aad e ol i Sl 4z g JB 9% 4 Joe cnl b (ol sl G Dl i
s oS sl ] simo )l cfadgn oyl 0, dalllas 550 dilate 10 ek glod o5 plSsely slp |y sl
5lS bl ey (Sied @lold ol L g aiies diagen 39> olad Ojsody dilie ol jo xdaw gles
it 1595 5 (Vb 288 5| (Jgere Sz 5 (g 50 (owsS e 5l eoliiul boad (obig )0 slaaids b o
31y polie g ool dyglp polie o YU Gl sosasylis o salcewsay /AT L ol lbasss ol s oy
ssimo Lt a5 wsly e o, F e 4z s VY atd ol slas Slaye eSilo jio eimed sl xbas sles
e dilaie ikt Bl 5 _oxlans (glod 351 40 lay] VL o

5 e Dlyds s 6lp e j03 Il Glelires slashs; 5 590 5l Glomie slaesls oS RS
e slos Ol s ool iaddllas () )0 09, o0 Hleday xdaw los Dl Ales 5 daoe glaosls Sbys,e




J. RS. GEOINF. RES. 2(2): 205-218, Summer & Autumn 2024

(Y+v)

VEet sl 5 o liawli oF o ylos oF il o Mo ledMb] g 493 1 imiw slo ity jy rale 4 pii

Qg olad Jow Glasds cwsS Jow 5 ool sl H90 5l o (gloylgale (glaosls jleslaul b O liw j0i 5o
‘57;]4..; GL“"J as sl UL‘“‘ osle J.A.l:dsdu):u Cewlodds 69)"“ Ls"“’L"'“"S'Q ‘_ngoli';.mil t57d°‘“ GL“‘) L5~'L~’.C)3)‘> Sy
ol a8l (1158 g BB jebday alndS ass wix Job o adhais cpl jo

L oS Cldd g oome) )0 (ploeed 9 (Sud (Sdom e
Aaide (e pole b Lo o anlllas 5o 50 Wb oS S Gl5 oo Ll
Sladands Oygo 4 e 0,5 d ooyl g5, JS 5l 740 0,5 ),8
90900 Joos Sl a4 jlade ol 5l e Ly g ol (gt o5
AL 5tgis 80 TAY L5 5 255 5 e opay Sy o 1YY
8590 (srrloliieg iUl lgal Lol grie G St Sy 09d o0
oo 3l YL Ol Az o 0 8lge seled .l o0 5l e (o LS
el 6553 e 0 o abolus cundoliseg 2SIl Zlsel 095 51 3las
b s 1010 s S 00lo sloo pile (g b oole S 500
W8 yles by oo (]38l ools 1 ouds abolu ol Cae yus oo )58l
S5l @238 S (o0 i Lad b a5 5l 0 bl (351 JS oS
[OA V]l s 55 00 aboles

i e et aallle ;5 g Jale S iirne) b sl
5 0aiS S Jele G g obe)S ol oldlas jo siess il
Slp o) e sl a4 ple ol o8l sl Joe Sladlas
shee St (6l (oolid a8l wiile ooy 4y b e Slogige
o)b.)o ) Sl w‘ysa o) C‘Ia""' 6uo ] )lb)?ﬁ
OO s 53 &S 598 5l phenis SLlse 5l Dlios a4
Sl g cabg onigd ST Cbl Vb zedy b polal e
D] 0y 050 el oo (o gl Lol (5,050l

a5 dlwd S 5 6,8, 6‘)“5 lea,m sl el )‘| S5 e
95 lise P (S5 (i3S Wil Lol e b (G
4 ol osls lacgerme Glos oSl laylyds 51 ool coiols]
Gro S e Ll by Koo sleatls ol &5 b
oS oled ) g 99d Bdope ki bl 5l G e 4 atdly
Slp b 5 0,5 S 50 S5 550 bl jo pasls o I (s,0l
Sy90 paxli I (B g 5o Sl S Ol 4y il Jow s
5l 97 ooislad Wb (6 S aised slo Jows opuizen ol 5L axlllae
Slge ded Cole) il adlae 0,90 ddlaie (o LAl 0j90 >l
ailaie o] 5 WS> Cand b bosalin (ogei aate Cag> caloly
PRY-N) ULAA-’ |) axJllas 3,90 ua?L..u LSJISA u‘).u.u 0970 g m]c
bogye Sldes 0 esd glas eSS cel wilg o
i bl s gl Glolsale pglas [NV, A]0gl
ey SaFls (B et 0gs Glaled 4 ol aS &S (g 5ba

w

doddo

oty 5l (S Sleogas (ialed 4 3B 498 5l Gromiw slaesls
e slapslie ;5 gl S @358 0928 (wizen 5 (S
Shogs® bl 3 ol e 9 odsl s Bk 5l il
S g bl S (Sed gy o 2l oo caiclle y sloosls
dilaie 1o pite )] (2bigyd 1 cenlio ()9 Jlos! g atige Jae
Sy90 yuitio cawlio 45 590 3l Lizuiw slaosls SaSTL ¢l gl .l
2l ol s 5 e mis 0578 (g ISl il asllas
IV T )ls 092

S ol T oty o Whegane S Sl b LT s
B S5 Ay S | bl glaosls Ol i wigy 5 olad Siwsen
Tl [F, ¥ ams oo ylis olid (sla Joe Gilisea glgil jo 1, o)1 g 05
39 0d gy (ormb 390551 50 (Setaslivlgy Sl by, 9 )8
«SedMS Lol sl sy 0 [O] caslons &8lg s jlaws aoye
Cls y arals ] Clin jglate 4 aS axsls> IS 5l oladiges b <l
mlo Ko O)leday g oo Lad jo adae Oledlbl w3l (gl o
byl plad Cosdae 5l e aisges 5, So5lail 5l onsl cavoay
Sy ke odle Lol (e 40 a5 b 0 00,5 o 518 elow 50
B Az 9)90 1 diged oldd Cuase el G )0 (e CueS
Loolyod |) daiges olad cundge ol oo Bl cpas [F]0,5 o
e (o ol e oo 8,8 Lol 1553 90 S o
baiges 655,18 Cuz 5 alold 5 aiges anslr ;5 oS S aliss
So e G olad B cpl o8 85 (bl ee 4y o
B o cwl Sew caicuily py sladiges axel> 0 CueS
adS olad )lsle ool slocdl cpl a5 wil ole S 221,
[V]oy»LSA

ol ewody glrosls jdi o B3l 5 el ) 590 5l e
9 WS (o0 Lo uablineg 58Ul il 5 (51> 308 Ggole 4l 5o
Cople Jdods 098 0 (S 05lail (Bus mlaw leads ablu b
590 5l G ooy 4y Jyl> 190 5 Lo gleosls wglass
055U wols g43 ol Dglate SIS SIS a8 e g (Sl
31 ptemiow sloools 5l slojlsale jiglal somaals wiile Sldlas o
Uit Comadl Lo 4y 059 ol Lol .l 00l oo Hla5 B y0 )l y> 550
aly Slides (laie ) (6 ks (ame Sldllas )5 (J)l> 50 )
9 Wodizmiw (5)5ld yidey dnwsd 5 ()l 590 Sl homiw die o
S Sk hailals o500 1) (Gl sl waz gles S
odle (olalids (gl Wil o (Seslodge i e CuneS Dlgieds )l >
553 55 e Jole iz 1 &l ponlinl &> Jls



A. Vafaeinejad et al.

OhKas 5 /3 o g Lo ple

S0 aS ol las (Lumgh cpl bl date ogdll Sledsl glgioe o
B osls sladas &b 5l sl paiged 5 (s pSojluil 5l @Sme (cogie
Ozt el dbe (S g glinl w8 s lel slaJoe irogs
bbbl (sla g, Dbl 5l d canslio (cagio oo Sy dxwgs
[V]ML‘LSA &30

el Gledal livl mhaw )3 oS Lamgh )3 GLISes 5 (Sgwge e
Sz Jlossin 5 Fyone ool ooz )5 g aw l ceul w8 S
g w0, Soslinul pledal il eVl (Sl (uSlee bl et
Olyeds slopls ol S5l Joo b (Jyome Siozm S (g, Suled 50
Sl ¥l Fui b polie Sldl lis)s sl bs, o piemlio
DV as ags Jow opl olasl 5 (S5, asis g

Pl gyle ails0g) 5o pl ojgm 3o o5 (i yo o) Sem 5 (JSlie
5 SzmyS @bl ey slaghs) 45 W) 4 (al 4 288
3 bl bl zl sl cqar b hy, ;K00 4 Cod Seum ;555
5 SumS G Somess Wy il gin npl eje ol
o b el a3l blss 5 o5 attes SUlg ol gl Sty S5
DIA] wisds oolitil Jsgzme blis 3,50 (gl o Ll5

ot mhw o Jlsias Sl el 5 by jslaiedy (EBoS
olass g Cewlaid 3 aloxil g ol sy sla by, 5l eolaswl b LS
5 o Dl bl mlans 45 cenlio GiSTy b i b olSz]
9GPl slagshy, cadhaie y2 50 JUSas o 9 Gk sl (e
3,50 SiezmyS bl (3 9, 5 RBF 5 (olig)s galad IDW
sy Sl s sdoliumssds s yolul s ol 4285 15 ool
(FlSid Dol oy , Glike Gl sleoygs o oo S
ol b agliio )0 ouds 0505 polie 5 ool (i I oy b
Ol (S 5 (Farod (i ritin s 0ad (655051l
D8] abls o [ a5l ooliiad U lallas 00 aSiloo ay

L SL wriyoiled G Shdi (ouyp @ Oles 5 (o4
Sy Ao giul o592 30 GIS g el ey slagig, 5l eolinl
55 555 Sl s 45 Wiols i (g el pae; sl Ul bl
Fowlio dihio cpl ;0SB (o) p )90 Slayite sln ales
5 otmis lel e (0,5 a2y lSs iz o o) Kan 5 goles
SopinesST )0 (3] il (&S (arFdS Sgne 512 GIS 5 90
Ol yels JIE sy 090 1) Gl Cldis Sis Ao g St
o ec 5l on 5slaaz S wigai AD Lol adsl sloools iz
loools Julds 436l (slrosls g (5 awls Ao -F e g #+-Fe (Yo
Lol gy 28, 15 oslil 5,90 dRS-EP o lgals 150 5l i
ol ey slo 5 s 5| S e (sl el e (Sl
45 0 sanlis g ond solitul ool Kigmy S 5 Jyane Sipmy,S
oylsale ) iy s slahs,l 5l ond (6 yglaez (sloosls 3l oolil
4t ln S Sl e oSk 20lS Sl ool Sz 57 g 50

S S Glgiee 590 3l i 65 b gl ple il e
oolaiwl daj¥ 0gei cnalive |, ol Olyis aigy 9 0,5 dalllas | onyay
ozt by odd 351 palas cunle Calis «SuSs ol 5
890 pald g (Janme Jale b o] bl o9 55 g slojlgale caliska
[V2,00,) Flasb o anlllas

Joniliy gy B b lasdlas ) Sen g Tayebi Y- VY Jlo o
nobas 5o Rl e JSie o sln 2bogss slacty, S8
OK (g Lol ey (s g, 5l Budions ol jo aiols pleil (glolgale
lopl 25 50 JuSy polie (g ln loalze btz gloil L
ol il s ol (o et o) e el o0 oolil
@ el Sals 9y 2 el Sly sladse (23l L) (RGB)
ashaie Bkl o aosls lad [Lid ) G ols ojlal |15 cpl 1050 ,S )
lp e slaaloe I 358 Llodgan o ol (Adgy S
Aolis po bzl 5 oadoolainl byl 5 50 JuSy jolie fyess
GIS L olyen Lol (yoj (bl a5 olsoylis canllios oyl s i
OO Sgue lp Cudbge b algion pslad 33105 5l 9 i
ol asllhas (ol gt Jlasl slojlgale pglas ;o (g0l iedigy JSte
> lr s BB Jely o0 (eSS slaghs) 45 wad o
D]a)ls (slolgalo palas 1o ol by JSio

Gilwans Glize oo )5 (il o o) Kes ¢ Zakeri
(G ol 30 .030,5 s 1y 590 5l o sleesls o (5 kel e
g oSy 9 <85 18 Con 390 (leand slaae iz gl
Sl Joe 1o 5lad )5 izran WD (o) 2 9,509, po sLlje
(PBLS Gidg S alexr Sl ok pole alize (slaoje> o
ladae 5l slos s b b ganaius g5z pole 5 (S Sns
245 315 5929 595 5l G slosls sl 55l ime; (silwaned
oimly Seebl sladoe b 1) 03 ans g g8 Ll plas
oolizil il T e (sl Joto i oslil 350 sla ko
Wl 1y a0 sl romw polar g S Oledbl glgixe I sl
S lal ooy (53bwnnds 148 S5 1,8 29l 5550 JalS 5k 40 00 Lol
51 Gt sosls isls sy 5l (slos s cabs (6l wilgs o0
9 SL (35 syl pdiged (Hhb elde ol alex i
Gilwand a5 sas o lis wyp ol 0l colaiul Uas b
loosls Jelowigay s 5 (ol sl atedy)l Sl S (s5lelin;
[V el 590 51 o

Sl Gl Jas 0,5 5 anwgi (ados o ) Ses g Atkinson
g3 ol 83,5 sy 1) Slojlsale 5555 595 ) e o (L2
sloanlp Jols a5 wb 55,0t sesghe Joo Sy ares
e pglal el 93 5l i )3 (SIS (6,1 piged g (5 S0l
Sl paiges saanl8 9000 092y Cadly jo aS az (] 5l (b 0 )
RF olel aey Slasiie uimen aiiwa (ol -Lad) Sl

S sloosls o Se Ol slawbie (40,5 aT o wlgs oo



J. RS. GEOINF. RES. 2(2): 205-218, Summer & Autumn 2024

VEet sl 5 o liawli oF o ylos oF il o Mo ledMb] g 493 1 imiw slo ity jy rale 4 pii

wellbo 350 dibic ldlix Coedyo

Sladsb o wblign 1555 g8 Slaplinl | (S DU ol
YEOY B YYTY glaise 5 Bps FATY B OFATF. L3
3 09009 &y gk S Yo NO- Ll pl colus ol 13 Jles
RETPSTIN

et/ 3 ) poo dilaio

Study area

"
{} 0 700

o — — Kilometers

axlas 5 )90 adlaie 1) S5
Fig. 1: Study area

S g,

oo ol Y Z b o ETM+ cewadd o)lsale £ &l bl 51
(e Ol a8 a0 568 050 0aiiS )l Al lgieds YooV o
5 &hadd 4 pgal DN (Lo Co ngal (09ed 0yl 4 pldl
;o Low Gain 3l eolaiw! .axel o High Gain | BFYail; sLow Gain
Al ol daw olidg, a5 b bly wils mhavs § Res 3blis
oolaiwl (Kool g gliwngS bl s, High Gain jl g 04 oo apogs
P9

SLewnsS dalate G dalllas 090 ddlaie a5l Jdody Gudss ol o
6).10[.9.4 J.ALM: ‘J“Al’ ).)5.«4; Lo eolaw! BPY .,\.al; )‘ Sl ‘;&QL) 9
o pabais 1 01y ey (o Ol a0 S j2 a8
a3 ga Glis (nglS 4z )

Pl oy H33le T Al - aalline 3 5 adlaie g1 0 lpabn s gl

axlllas 8,50 adlaio JI ETM+ Cawasd £ by glo,lgale 5 oY S0
Fig. 2: Landsat ETM+ band 6 satellite image of the studied area

Sroils Yoo Gac o S (S8 colae 9 PH adss
.[ﬂ]oy‘}a‘s,o

iz (e Ol pds gy B2 b Sen g olo) lawgs iagh
ool b (LS (bl s 5o (05 Lol Lot ppe (a3 LS
VYO 5l oo (5,00 pdiges cutS azls slaosls b g )Lo—‘ Oy 3
plsl gl ol e jo AYAZ Lo 5 0l 4y bgaye ol il
RPRe (B339 9 (Jeere Sz S slahg, cds lal es S
0O Snaiy Gbalddl ol 0 g (o Alse lgi s L alols
1S 505l5 o3l sl Joe (e «59,5 Jo 5 0 oy (sl s
YV ] eols AR

Gl (09

Cawloadds ool ETM+ Cawodd o)lj.QLc )le.»a; )‘ d...a:ﬁ LJ"‘ B
Sglae stk Dluosas b ool gl ojlsale cpl oaizi
Sleogas & p 55k Guled a4 Hol8 laasl o) 51 <SG 2 il o
3 Oy e Ol dx o Dl s (Jlke lsieds aiies e
sebas [YY, VY] casloass ools olis o)lsale oyl (7 ail) Jlos wibs
2 e ool spslaaz sln silize slaghs, lps 5l S
Soslenz slasis, 5| (a9 5 it el anils sg (IS
Sy 6@00‘;} 9 ;lMJ‘ L: r‘,.,.w u»l.o.: u.a)..uof a5 Cawlrosls
5 Sl Julse a5 (K0 o g, BN 5 g ojl0 1) (5,505l
S i B9y 50 )lo (BB (Shey Sosls e 5 (5 pslaex
Ml? L‘b)w odge g SleMb| k_s)ayléo} g_~.]5.§.m.n )90
SledMbl S5 @ sy mhaw Oyl s cn [Y0,TF 0
uLQ_ﬂ.?LA )| LS)L:.MAJ AS)LC \))5.4 as w‘ k5_JLC9495.‘0 )| §|c)|}mu
o905 0 IS Lol i ol 50 Jglosie g, [V, YA, YY, Y] ol
4 Jloy WLDN Jaws b 15 cplaib oo Jboy wib sauds (slosls
oS CuS g oo Canad b eopl plio [T+ Jog oo plxl (Bias) Towe ;|
a5 ol Oyl a0 Slawbre ploul gl Wb ] Ol
b Ol a8 Sl Ol pusd 09 g Wiy ) aslllas e WileS
bl Oledlbl g3 oo codbas (ul STio Lo 18 1,8 colaiwl 8,90 33
a2y el (Gl (Sl 09 et Sz omlie 30 )
Joe (ol (asein b dadls 5 swlislse ool ailyy, o)l >
a0 ool obyg,e Fail oledbl S Sues oL,
Ol b dilaie G cwlislen glaollins] ol Cowody &Sl
Glio a5 &)l > dx y0 Al g Sy 00le> JBlas 4 00l Jlesl Jow
Sl Joe e Sl coz &5 el Gl g,y ool (e
aSl s aalgss oolaiwl Slage Sledbsl ¢ asls S Sion

0,8 anles Ll |y i ol He0 5l iomw oledlbl



A. Vafaeinejad et al.

(YV+)

OlylRasd 5 Sl o1 g Lo jule

Q-Q ,gai
5 WS o olml bosls (gilucdpe b orazd aujed SO Q-Qloges
e @iy polie blie jo 1) ead CSpe polie 5l (SIS
;‘ Aj@dml}u)éd‘»)n 6‘;}0&») wJA)L.\.D.a u.».n‘

: 6‘)-‘ C0+C
L Glbll sose Glymil g 05K 18 jlaes bas Bl blys blas
Sl ool adl ogd o a8 pdy Wosls og Jloy (5,8 il ailas

.wwjuﬁb&gjyg M}l ,]aLQ)‘S»P

Normal Q-Q Plot of ilam_re

b.
i

315

Expected Normal Value
w
1

305

T T T T
az0

Band 6
7 Wl ool (g S diges slrosls Q-Q Jbo i loged B JSs
Fig. 5: Normal Q-Q diagram of the sampled data of band 6

S 39,550l 5051

S ol (eoap Sz 5 Sl 5L bl gesl S gl 0!
ol 2 09y0 a3 b oS oo (s9m Jley e 5l laesls L
oS )10 (sire mhas 4y a5 L a5 098 0 dislima 0 Lol S (905
oy 2,8 ed iy o doe mhaw )bl lade ST .cunloas
e Jlo i oools «jgo cpl jué 50 05 co 8530y ol (o4
S aigad gloosls (gl 1) Bgiranl ~Bg S 5adsS (15051 V oz
Wil oo (aseive Jgaz cpl 5l as jsbles ams oo lis £ ail ool
b onlple ol sanlcassas +/Y ply ojlel Jlade aScpl 4 axg5 b
&9 s 0ads (6 S diges sosls a5 caS g 0 10 liebsl

Ogd oo b pdy oosks (09 Jloyi (8,8 9 wdloe Jla
Sl g Gedod (al )3 0ol 00y 4 slaghs; amlie jslaseds
oo ooliiwl ablite obj)l SuSS 5l Glel e Joe 2 omlio
L g ool B> gloosline alads S Ao o, 40 g, (pl Ho .ol
Gyt S sl 5 e 35 b T ccglomline bl 4y 5l oolic
Ll 8l 4 Calgs 53 45 5 5bs s o 4,55 (glosnlive bl alls

5 S ages a5l el Sl az s 655 (0 gl i
Sleslaiwl b leis b bl oo YU ;o 00l ;S5 ang 5l Jol> jigas
(28l Cews Sl cpl @ g lel ey 39250 Sladue S (Db
oo ool Solotns b plaie (655 Aigad (09, 5l oo (nl )0
10+ olsh ke, b it 658 S5 5 ol plol g o
sladome lyiea odal Cawoty blis g b ools )13 pgai (55, 55
Cs s § Sl mddy alads YA Slawd .o adeiie (5,10 pdiged

Al pladl las o g0 blas 0 F Wb goue polie gilulas «

! L
! 2
i L
i i
. e —— — — — -
00l (6 puS diges bl of por 4y dalllas 0,50 ddlais j gy ¥ SS
Fig. 3: Image of the study area with the sampled points
loosls o9 oy (sloyse]
,obfwj/d}w'

ol A1 o wal | laesls ) o pite S5 iy Sy ]S ps
4D 5 03,5 drlone 03ld acgeme S sln 1) @s Sl Jloges
Wgei lrosls ol Fginnn S o dule 1) ool (g lel Consy
g ol o @ ad Jola b 5wl Jlop @i dsS55 JS8 4wl

wils Sgz 6l

Historgram of band 6

10

8
1

B

Frequency
§

31500 318.00 321.00

- Band 6
gy Lyl c b asls o Y slie (gloanlie
O 9 @R T 2 T9 S99 R R ‘S 5 0l oh (g S diges (gloools ol Fsia oF IS
D oo dle 00 A-Jy sloasas )“ 5 SR B (o P Fig. 4: Histogram of the sampled data of band 6
# il ouds (5T eised sloools (sl Bgiyransl = By S5alsS (9051 ) oz
Tablel: Kolmogorov-Smirnov test for band 6 sampled data
Tests of Normality
. e R Kolmogorov-Smirnov Shapiro-Wilk
95 o] = B9 F9alsS (150 8 .
Kolmogorov-Smirnov test Statistic Df Sig. Statistic df Sig.
Band-6 .043 291 .200 .987 291 .011
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Table2: Statistical indicators of band 6 Landsat satellite data related to the entire region and sampled points
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15.25 3.94 311.69 320.29 301.28 291 Selected points Ll blas
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Table4: The estimated parameters of the exponential model based on the
normal kriging estimator

Exponential Model.

corr (Obs, Pred): 0.7558 [using ordinary kriging]

observed predicted pred.-obs. pred.std. zscore

minimm 3013 303.4 -8,299 2,13 -3,797
Ist q. 309 308.7 -1.652 2,131 -0.7657
median 312.1 1.7 0.08811 2,131 0.04134
3rd q. 314.8 314.4 1.787 2.2 0.8035
maximum 320.3 318 8.117 2,739 3.276
n 291 291 291 201 201
mean 311.7 311,7 0.0111 2,178 0.002006
std.dev, 3,944 3,178 2,589 0.09178 1,186

ol Jgene Sz S 29y 4 Shiogys J ol Sy 4B Y S8
sl Joe
Fig. 12: Prediction map resulting from interpolation using the normal kriging
method based on the exponential model
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Table3: The estimated parameters of the spherical model based on the normal
kriging estimator

Spherical Model:

corr (Obs, Pred): 0.7588 [using ordinary kriging]

observed predicted pred.-obs. pred.std. zscore
301.3 303.6 -8.367 2.397 -3.435
309 309.¢6 -1.696 2.397 -0.6981
312.1 11.6 0.138 2.397 0.05758
314.8 314.4 1.77 2.436 0.7384
320.3 317.5 7.487 2.842 2.807
n 291 291 291 291 291
mean 311.7 11.7 0.01175 2.428 0.002667
std.dev. 3.944 3.186 2.576 0.06646 1.059
Legend
spherical
Prediction Map
[1500em)] [dam_re]
Filled Contours
301 254882 . 304 925719
304 925718 - 15
307 623415 - 300 6 5
- ' Kilometers e
0
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Fig. 10: The map resulting from interpolation using the normal kriging method
based on the spherical model
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Table 6: Estimated parameters of the circular model based on the normal kriging

estimator
Circular Model :

orr(Obs, Pred): 0.7591 [using ordinary kriging]

observed predicted pred.-obs. pred.std. zscore
minimum 301.3 303.7 -8.37 2.458 -3.356
Ist q. 309 309.6 -1.683 2.458 -0.6754
median 312.1 311.6 0.1477 2.458 0.06007
3rd q. 314.8 314.4 1.76 2.49%4 0.7105
maximum 320.3 317.4 7.473 2.874 2.756
n 291 291 291 291 291
mean 311.7 311.7 0.01042 2.487  0.002282
std.dev. 3.944 3.182 2.574 0.06169 1.033
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Fig. 16: Prediction map resulting from interpolation using the normal kriging
method based on the circular model
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Fig. 13: Regression line of actual and estimated points in the exponential model
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Table5: Estimated parameters of Gaussian model based on ordinary kriging
estimator

Guassian model :

corr(Obs, Pred): 0.7657 [using ordinary kriging]
observed predicted pred.-obs. pred.std. zscore
minimum 301.3 304.5 -7.688 2.512 -3.134
1st g. 309 308.9 -1.505 2.512 -0.5986
median 312.1 Ji1.6  -0.08615 2.513 -0.03381
3rd q. 314.8 314.2 1.613 2.539 0.6358
maximum 320.3 317.4 7.569 2.834 2.777
n 281 281 291 291 291
mean 311.7 311.7  -0.00335 2.535 -0.002119
std.dev. 3.944 2.979 2.537 0.04384 0.9992
Legend
gaussian
Prediction Map
1500m) {dom_ e
Filled Contours
301284882 - 304 925718
304 925719 - 307 623415
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Fig. 14: Prediction map resulting from interpolation using the normal kriging
method based on the Gaussian model
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Table 7: Statistical comparison of the accuracy of the models applied to the kriging estimator
& . c
Joa Dl (Fred o yS RMSE —— cRatio
Criterion/Model Correlation coefficient CotcC
Spherical 65}5 0.7588 1.106 0.749
View ‘S;Lu 0.7559 1.17 0.9
Gossi  owsS 0.7657 0.9791 0.55
Circular  glo pls 0.7591 1.083 0.716
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