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AR AFaST AR @ g ) agd e e g o @ o f-aeEd @ee § TR 3 QR
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Abstract

Assessment of the impact of urbanization on land surface temperatureand local environment of the city are
the major concernnow days for environmental scientist and planners due to risingtrend of urban temperature and its
effect are very serioushealth issues in the urban setup.In this study, impact of urbanization over a time and its effect
on increasing trend of temperatureand effect on urban ecology has been assessedfor the pre-monsocn season using
the Landsat 7 and Landsat 8satellite datasets and field survey ofLucknow city, India. Land surface temperature
(LST) estimation, land use change map, assessment of vegetation cover using Normalized Difference Vegetation
Index (NDVI) and ecological evaluation of the city was carried out using the Urban ThermalField Variance Index
(UTFVI). Results indicated that the spatial distribution of the land surface temperaturewas affected by the land
use/land cover change and anthropogenic causes. The mean land surfacetemperature difference between the years
2000 and 2017 was found 17.41% (6.16 °C). The observed resultsshowed that the outer part of the city exhibited the
highest surface temperature compared to the central area due to harvesting of crops in the pre monsoon season, the
areas having dense built-up also displayed higher temperatures and the areascovered by vegetation and water bodies
exhibited lower temperatures. Strong correlation is observed between land surface temperatures (LSTs) with
Normalized Difference Vegetation Index (NDVI) and UTFVI. Isotherm maps are also plotted for the study area for
both the years.The observed LST of the area also validated trough the Google Earth Images. Ecological evaluation
of thearea showed that the city has worst ecological index in the barren area in the outer of the city. The present
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study provides very scientific information on impact of urbanization andanthropogenic activities which causes major
changes on the entire ecosystem of the city in the pre monsoon season.
Keywords: UHI, LST, UTFVI, LULC, Urbanization.
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1.2 UHI &I Y419
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3 29 H el g9 "eAT &7 WA ST T 2

v yearlia & 6 wed wast @ AT ween, wfew W T @ik de 99 & SR &R e g
T S A ¥ gy e, R WU A BE o saeR R e w o v aiftiies sk i
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Population of Lucknow district
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qIfeTdT 1 : SUUT s faavor

TTT BT SWHT fbar STCT AR B IR | A BT el o
ofede 7 17 31 2000 http://eartheUplorer-usgs-gov
dede 8 24 3V 2017 http://eartheUplorer-usgs-gov
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o Wk Wadd Wagd W @ N § @ SuERT aawfd godiel & Feen @ forg fear o 2
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Hafira offer e @ oy ofsdie 7 iR oiedie 8 RuwH e Wi HR&I IR W¥yeH vfsfea
BT HRSBT BT SAD NerSeT ST BIsd & [T AT & 3R ITH SHBRT diferdr W 2 § ) g 2

diferaT 2 : SUUE Bid SeT & forw MIgem W FRS

STIE Bid IHd S M, AL K1 K2
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¥ 1 .0003342 1000 480.8883 1201.1442

THS dYEM ST HOX gardT T 2, O ANt A} (TIRS) SeT | dUisAg THd Bl
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LA = 3ol ooe (@ / (@ THaTRt HIgeT)
K, = d¢ & forg anfig snelw Reris Rerid (K ;| CONSTANT BAND n #eTsel @)

K, = de & fog anfiy anelw Reris Rerid (K , CONSTANT BAND n ¥Wereel ¥)

M SuTE ot @& #er Ser wige 9 fow 1y srms Sew @ fow suEn fay Ty Sl dsde

Bfagl & fory Hafa ovia d8 & fog onfe wuiaRT ReRis &1 Jed arfersr 2 # fa@mr 1 g |

IR I Gawia (NDVI) 01 : 4 & Ua 9T R & 91 (@fy) & o Bl
FeiRa ax & forg, uwmatel &1 Wl g™ wEkid iR Fec—e@ws g & g@wr & = o (@’
) &1 FReror FxAr AfRe | S 5 e O & wrem | S 9 96 8, b e aviesd i @
U B WagH B g9 & | O IS B AL aegell IR Ul B, O 59 WagH @) O avledd @uiid
& o ¥ iR o AR Rl & o # | Yere Weeyl § SUAnT @ forg 0 @ uRrd, qeife #
Ui, LI U (0.4 0.7 ASHH ) B godl ¥ NGNSl © | g AR, Rl BT BIRID1 Hewrl,
fdec—ara=eh T (0.7 | 1.1— pm) & gear A 2l Ue o # Ryl ofve ofel @ 2 sah &
HHL: YHTE B Y TgEreed yifaa Bl € |

TR g fer EHId (NDVI) §RT, Ge¥ Hads Sel | gvyfe °cd &1 AFREv U o]
B S FEHA B | TH TENRST FT ITANT H g, ofse 7 iR ofsde 8 | ag—orem R (2000 R 2017)
F TUET A 3R Ade srawd (NIR) Rt % oxmac= 719 & @ oicht 2, oigl aevreed fadifora 8 € eiR
T THE Bl T ave amiewr fFar Srear 8| u)E el 3t NDVI &1 1o & forg e g3 @
SYINT Wt evie Serie @ fory far wmar &
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NDVI = (NIR-R/NIR+R)

Soaoiedl (Emissivity) @ 0T : ardra fafewor uerl § i @ arfa wfy 9§ S faga gaa
faferor 81 oof @ @ e aomH are W ueref oe RfeRer @1 SeeH #Rd g1 PU T @
aRuTRaSHT @@= 7 gfayd die ear @ S fage g AR dar aRar © | e S e geref |
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®Y 8 3R g Sl A fAfdRe wifid 81 wad § o "a sl ok gw fafewer (wer) & fow sgw
8| 3 9gd TH aegel W oHd AR <@ wad & | I, @ R RIhH—dlegodd FEH SNIe Uh
A U g 9 ofe RAfdR & e fAfdwy & & fog § oesl Frel wag &1 aEE T9E | Ssiadl 0
d 1D 7 BRI © | Whae &id arel (1 O IcASidhdl & ATI) B Fag oW 448 a1 Ui a7 #iex &1 &)
H &R & qIae (25 Il dfeaad, 208.15 &) w o fafewor swafla ot 81 o areafda awgeii &1
ISl 1.0 § $H Bl 2 | Ioibdl B A1 g8 avg ¥ NDVI qei 1) iR &l & o 7 w3

foram < waar &
TIfTdT 3 : SooiT AT & forg NDVI & dr
NDVI A1 | I (e)

<0.16 0.92
> 16 1.009. 0.047In (NDVI)

A A D AT (LST) 3 O : A g @ qgEE @) Ao R g B STanT e THG
@ AgHA SR ISl B HYH T F B Sl @

T..To/ () V¥

SiEl: Ts = A el drgHE
T, = FHG YA
e = SISichel

SrT b 39 e @ g, 9 wag & A @) o @ forg efedie 7 ok ofsdie 8 H SR ds
HASTE W B TS L, I gg e x@Hr ARy fb o & fore e s wawr forar war € ar T

e ofe &9 URadw gEdie (UTFVI) @ ToMET : el $ &3 Radd s@eie (UTFVI) @
TOMT WER @ 1Y TEd W B B WNIG BT IS auiE dee @ forg @) ol & | UTFVI U faey &=
B 4 B WaE B AUEH b Pod WX NG & R qegaR T @y B fEar F1 e fHar s 2|
ufY B e B AN B Jou i 3ifde giar 2, Sal & T F 9T BT © | UTFVI @) oM | fag
TQ G HT SUINT FRS BT ol & |

Ts = Tb/ (E) 1=

()
el TS = 4fY wag &1 amEE ve [Ed fdg (feas #) ik
Tmean = HYU FR &7 &1 A LST (dfeas #)

WA R AR aOEE A @ e s wHe iR dRel & ager g FuifRa w gEd €1 a9
85§ quEE g w9 ¥ vy uRew ¥ afte gar &) fRF & SRM sieR e W wewyel g 8l
Aftbe1 X1 § HaWE AR 98 99 B Wod & | HONeE Aex—drHvT A iR e SR wid Hhad
R § | O A Refei § A9y ©U & A9 GT9H FGUTTT BT SEER MMEET 3R AR-SErEl arel &
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dra A &F § enfid fear o1 wear €1 99 gU &9 of WiAd, TH g9 & S | Hax [Bar S 8| 39
T™ AT & TEEH @ be AMAR W EA P fRen F $o g 9@ favenfia g €| wwan aeE a
THIIT, ST MR TR & dEdl ol & S ol # s <l § S g4 &1 9 a7, R 39 ue gl
D UM B BT H GAST O IHal & | RIAH R am fAaver & i ey Bl 9gd s 9 R o
Hoar 8| gawfa Fremer ffeer & &7 w2 R gafoy @ g8 wag & U auEE & AT BT Gel
IgFl & ©U H SwRd 89 9 UEdl B TP © w9 H IRV Se § ArOHE SR @ SAATd A S @i
@) ol Id P SRE e 2| Ereifs, Rafy R & dRM @ yere o 81 smas fafRor g e arel
fafevor @1 a1 fasan e @ SR aroAE 99 AT 9@ T8 9 Faar 8 e [ ger &3 # /e @ 2
SHRTEUH WTecdaR § WHred g9 Udh 3 UiHaT 2, Wl R¥E” $Hdls, ¥ER 99, iR aRER 99 & a¥e
HAT—HT F2RE & foIg FanT far o €| R e 98 9o 8, o 9 3y Ue1 o v &
ST & | FHATAT "EfE &1 fmier off aone we\em a9 w) i o 2

4.0 gRomH iR fag=aT

39 aregyge ¥ faveror gfteadior @ A9 Wt # faaifora fsar T @ ¢ (1) GIS iR ERDAS witedaR
& A 4R ST A FIR THR BT AHe, (2) NDVI SR Il ST & SuanT & a1 4fF & w8 &
ATGHA HT AMHerd AR (3) SNSTy WivedaR gRT WA A= &7 i |

4.1 Yl START Y PR T ey
g1 ey g 2000 3R 2017 & forg oy U s &3 &1 4 SUAN 4 Far FfERer fear Ty
T I aul @ oy srerT—ererT Y SuAnT gt 3R uRadH faweryor diferer 4 # wafa 2

aifer®T 4 a¥ 2000 SR 2017 & foY TGS WX B N ST HT AR

2000 (fpemrier” )

% &3

% &

3

0.61

2017 (freriey’)
3

0.61

121

24.44

163

30.9

99

20.00

65

8.17

272

54.94

274

55.35

diferest 4 & faavor | fafe=r A ST ot @1 g F uaT gerar 8 {5 ST 54.94% & gor @i
ERT HaR f6ar 741 o, W 87 §RT G B BT 24.44%, US UET &7 (£ BaR) WHR T §RT 20% 3R
0.61% &1 el &1 STl [Tl §RT HaX fFAT T o7 | 2000 &7 A SN 3R 4y Bax "Ffrs R bHis
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