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Abstreaet, Ooe of the impacts of climate change is drought. Drowght 15 a hvdrological problem
that sigmelcantly alTeets survival on carth, This study aims e identify dmought throogh the
approach of ane ot the ndwes reloted to water, namely Mommalized Duttorenee Latent Heal
(MOLTY MDLE values were obtwned through o o lispectral Landsal QLT caleulation process,
mamely band § - preen, band 4 - red, ond band 6 - SWIR. Esch bund imterprets variables
reliwted Lo heat and water content, The coverape ares of resesrch is in the Maros watershed .,
whiteh 15 vie of the watershed supplving water (o the ity of Makossar, Maros watershed oy
i aven of < 72000 haowith relatively Bigh human sctivity, NDLE values mnge fom <1 o -1,
where positive volues indicate areas with good water content wath latent heat and poor water
comtenl. In Maros walershed, NDLL values anged from 037 e -0,25, Based  Droughi
classification level the level of drought in Maros watershed is moderately wet (o moderate by
drowght, and mildly wet s the mest extensive drought levels in Manss walershed

. Introduction

Abonl B0 percent of nateral disasters that ocewred in Asia b the impact ol climate change |1].
Indonesia s one of e Asian countries that have three main regions, namely Mosal, equatorial, and
local, that cavse climate varighility. Climate change causes elimate variahility in Indonesia to
cxperience abnormal naturel sympoms, namely the uncertsinty of the rainy and dry seasons |2].
Etforts to overcome global warming con be made by reducing carbon dioxide (C02) emissions in the
ampsphere [3] [4]. These phenomena oceur in almost all regions of Indonesia including in South
Sulawest Province, which has quite comples ecosystem characteristics. The climate i South Sulwwesi
Provinee indicated it would increase in temperature of 0.29°C - 039°C per decade. The Projections
stated an inerease in the intensity of raintall, but the rainy season will be shorter [5] These phenomena
contld potentially lend to landshicdes, flooding, and drought.

Water availability in the Tuture is expected to decrease. In 2020 - 2040, the aversge decrease in
eiver flosw around the Lekopaneing Dam (Maros watershed )y is 17-19 percept, and in the Bilibili Dam
{Jeneberang watershed) will slso decrense, except in the miny season it will be slightly increased [ 5],
Similar projections also show that almost the same condition that the water crisis occurned due to
chiaiiees 10 the carth's surfive tempersture and climate change from the year 20010 - 2030 (6], The
problem of water availability or drought crisis has also become a national strategic issue anid was
discussed at the Conference of Parties (COPY 21 i 2005 m Paris, For these reasons, then the world
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should prepure for adaptation 1o drought, but the current studies and rescarch on the droaght is still
Tess U the stady and rescareh on the other.

Cre of the causes of drooghs is the rise in carth's sweface wemperature 160 Farb's surface
tempesature can be measured with a latent beat index through the analysis of remote sensing.
Mormalized  Difference Latent Heat Index (NDLLY is one wiy o measure the corth’s surface
tetnperature, Latent heat is the heot energy absorbed or released on a surface. 11 is the essence ol the
Pyalrelogic cyele and enerpy balanee at the surface of the soil and air [7)

Mukussar is the comter of community activitics in Souh Sulawesi, with a population of 1,508,154
peaple [8], with a high leve of water demand. Maros watershed is one of the watersheds that have g
contribution in terms of water availability in Makassar City. especially in the castern and northern,
Lowal governments have wade efforts w address the problem of water availabilite through project
development of the waer supply system with the construction of the Water Treatmuem Pl (IPA ),
which comes from Lekopancing (Maros Wareeshed) and Bili-bili (Jencherang Watcrshed ). However,
tese efforts have not been able o keep pace with the growth rate of Makassar City [9). From these
dleseriptions, this rescarch was focussed on the analysis of the Tevel of drought using NDLI in the
Mares watershed by amalyzing surface reflectance to the atmosphere so that it can prediet themal
energy above the carth's surfsce snd wssess latent heat waves o indicate the level of water availability,

2. Materials and methods

This study was conducted using the locus of analvsis i the Maros watershed, Dala processing and
analysis of rescarch conducted over four weeks in October 2004, at the Laboratory of Forestry
Planning gnd Information Systems, Hasanuddin University, The data used is Digial Elevation Model
{DEMY data detived from DEMMNAS (hitp/ tides, big go id DEMNASAndex Bitiml ) to obtain watershed
boundaries using hydrology analysis and Tardsat 8 OLD path 114 row 064 recording at 02 1
HLAD3400% GMT  Januay 6. 2014, derived from the US. Geological Survey (LSGS)
(hirps:earthexplorer.usps gov?). While the software used tor data processing is ENVI fior radiometric
and atmospheric correetion and AreCGES for NDED analyss and data intepration. The stages of dam
processing and andalysis consist of mdiometric correction, composite band, and continued with (he
mnterprotation of Tatens beat as illustrated in Figore | Framework for Besearch Activities
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Figure 1. Framework for Research Activilics

2L Stwdv Tocation

Mares watershed s a paralle] tvpe walershed, located at 47 58 375 - 5% 127 53" Sard 1197 28" 34°L -
119% 54° 53'E with the main river length about 65,625 km and has an area about 076,543 k', The
direetion of the main river Mows Trom east to west, where the upstream is in the Tombolo Pao Distric,
Gowa Regeney, and emptics into the Makassar Strait sa that the Maros watershed s a cross-regency
watershed. [Eis ome of the watersheds that has contributed 1w water availability in Makassar, so il is
essential 1o consider, bothiin lwrms of ecology and social-coonmmic aspeets.

Maros walershed bas unigue characteristics: in that pact of the territory is a karst arca. I is o non-
rerewahle natuenl resource and one of the essential ecosystems for several species of Nora and fauna,
Koarst also has a vital role in the hydrological evele because it Tunctions as o siore and regulator of
wirler sysleis. Karst arca in the Maros watershed 15 o type of karst tower |10] Maros watershed
boupdaries were shtained from hydrological wnalvsis using DEM. s shownoan figere 2.
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Figure 2, Maros watershed boundaries
22 Dt Covrection
A radiometric comeetion wos perfonned wsing the Fast Line of Sight Atmoesphenc Analysis of

Hypercubes (FLAASLD memod, FLAASH is an atmospheric correction method by correcting infrared

wivelen

gihs and shor waves up o 3o, The method also includes o radiotive transter code model

hased an the Modtrand madel [ 11]. Modirand can reduce water vapor and aerosol infonmation directly

Feonm the
suel as

Image using senser viewpoint, clevation angle, and average surtnce height. Other parameters,
visibility, can be denved divectly from the image. The result of the reflectance value tron the

corrected image is o minimuont of O and @ maximum value of 1Sl if i docs not meet the value, the

algorithe

mis entered using the caleulated statistics with equations |12].

p={blled)*0 bl ge LOGOY* T+ (b1 gt O and bl T LOOOG) * Moalgh 1/ 10000.0)

where p is image reflectance, and bl is the band to be corrected. Histogram of the reflectance
values is shown in figure 3 and figure 4.
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Figure 4. Histogram reflectance value afier correction

Fipure 3 shows a maximum reflectance value of more than one and a minimum reflectance
value of less than (0. In contrast, figure 4 shows that the maximum reflectance value is one,
and the mimimum reflectance value is 0. Statistical comparison can be seen in table | and
lable 2,
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Fable 1. Statistical reflectance values belore being corrected

I:t:':: Main Mux Mean hutl]m:
Baiul | - [4232 3430161 5384971
[ 2 -Hib5 (45700 234906 492,254
Band 2 -850 143300 210248 505203
il 4 371 [A1AF 186795 504,039
Band 5 -171 153760 526408 1156749
[Fand 6 -2y Il 516075 673,872
Band 7 -h§ (6393 199122 480771

Table 2. Swaustical reflectance values aiter being corrected

sk Min Max Mean  StdDev

Stats .
Harad | fl | (034 054
Barsl 2 0l | Bole 0040
Band 3 ] | 2 sl
Rurxl 4 {1 | e (1050
Hand 5 ] I [ERIAE G
Barl 6 0 | D032 06T
Buiul 0 | .02 (048

In Table | and Table 2, the comparison of the maximal reflectance value and the
minimum reflectance value is obviows, the maximum reflectance value of able 1 is above
v, andd the minimum rellectance value is below 10, The standard deviation value in table 2 is
alao lower than table 1.

2.3 NDLE

The interpretation of latent heat 15 obtained by calculating NDLIL To caleulated NDLI three
spectral bands are used, band 3-green, band, 4-red. band 6-5WIR. Band 3 represents the
chlorophyll content in vegetation and also in water. Band 4 is spectral, which shows the
absarption of pigmentation, where healthy vegetation has strong pigmentation absomtion,
HBand 6 15 spectral that is sensitive to water content, both in vegetation and in soil. Reaction
band six will be decrensed at high water content. Furthermore, band 6 is alse able to
distinguish dry land from land built that is waterprool. G1S model builder calealates NDLI
atalysis; the model builder chart is shown in Figure 5.




Tiw Il BEocrnatwnd v derenoe ven B o seieal Faolags o baod Seearins 1Ea0* [Futdishing:

IE & enl Serres! Lot oenl Les wcnnnente Sworenee &8 202101, 28 el 03 ORR TS P ARM L G

- e s
N
1 = .
FERTY -
. " . we I
. "
........ T
!
L] *
e ¥ ) ‘sl . L ]
. - - e
' IR
'
v o -
[ .- -
A e N A R - u
'}' "
.
[
b Vova
L1 * L
.
[ .
-
....... R L Mn e ln

Figure SN0 maoddel Builder chart

Figore 5 shows the worktlow toogel ST values by remeie sensing amilysis, Afler
cacivineipig coeeection and peometeic correction. SDLL e calealuted on wster caleulation.
with o equation |74

prland 3 — plland 4

pland 3+ p Hand 1 + p Band 6

NIOLE =

Whery g s e pedloctanee, wiihe the eflectiwe salue 1 obiaised by e equaiion |23}
amxl, xd
LT

E g xuind
Whoee Laois apectral codiondon, o i kaph-Sen distunce inastoocomdeat unitss Lo, @ 05
attspheric solar vidiation, and s e clevaion

Alter the NI value b obained, the deoogle value soadjosied oohe classification of thy
droupht fevell The droueht level elassilicanion using the SPET wble with modileatioes. SPEI
SPED was doveloped by conthenmyp the sensitivity of the Palmer Dreaght Severity Indes
s e change salues evaporutio: and e meli-lemporal aature values ol the
Staodarlized Precariumion Indes 050D SPED droaigls imdes e seven calegoies, as i fablye
3
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~ Table 3. SPEl drought index
Range Index  Class
I Extremely Wet
.5 by Very Wet
ol o4y Moderately Wel

i} 0l Mildly Wet
0.1 i Mild Dronght
Al49 -0 Maoderately Dirought
11,99 =115 Severe Drought
-1 Extremely Drought

Source: [ 14]with modification

A positive (or negative) vatue indicates an increase (or decrease) trend. A high positive value
means getting wet (negative value means drier),

Y. Result and discussion

The results of data processing and analysis obtained NDLI values in the Maros walershed
from Landsat 8 OLI muliband caleulations, where the study locus has been adjusted to the
hvdrological boundary of Maros watershed. NDLI is used as an indicator 1o determine the
area of water supply crisis or drought. NDLI values range from +1 to -1, but in the study area,
NDOLI values only range from 0.37 to -0025 Figure 6 shows the spatial distribution of NDLI
in Maros watershed,

o s

| i b o |
0 2% ledl el |

Figure 6, NDL1 spatial distribution in Maros watershed




[ I Taseanwa il Condetesse cnc Diisonee gl Posleg s ol Fras] Seourity I Pyblisbar e

PO vl Seerien, [oacthoand Do reawneepin Socenee AR p 21002108 UNTER LU ot B e T B Y c¥odl R N I ()

i toslivws chat S0 0 aeceptabde o presenting istommacun an water aidlabidite T s
duemnomstritee Ty comtrast vp e distridogion of wel aceas o other arsis. wlere o positive
value ipdicames g spsied carlaining witler e the speetil retlectnes ol the hand - preen
i Mg than e band ol

Lasedd o doue o des el class showe inc Ladsle 3 Mares waterslied Bus deonghn levels rom
Mecemaiely wel oo moderotely dJoeughl The distcibovion of drooght levels g the baras
walersibed is showa o akdle 4,

_Tabde . Drougshi Tes ef classification distribunon in Mooes watershad

[farventige

Runpe index L) BE% RYRHELHY ol

I l'..*-;l:'t‘tl]'cl}r Wl i [y i

0nE ooy Very Wl i [0
il 049 Slealeritely Wl B 54 T
vl Wildle W SEGRIIN Rk
-1 It ST D Troue FRRUES L R
Ay | Moderotely Drougdn 2 M 1]
TN T} Severe Troughe 1) T R3]
-1 Estremely Growght {1, The

Ther are four classes of drowpeht, whicl the swildly aet is 1he Larzest area, with wn area of
SEAMAIN Da, which means RSN percent of wial dMaros watershed  wrea. (Rherwise,
cieclemately drght s the naeroaeesl area uf” B3 50 Joor 0011 pereenr of T lotal Masos
watershed g 11 shevwes dant o Saeos woaleeshed, there s been o drooalin even bouglh it has
mal e led toosevers st These resulis wre alimost de sioe s ol sowdaes, wlere the
waros wulekshed i exper ercing drought. Manes waterhed expericnee by drdogsead drought
riluted water dise arge, aed amhropegenic draughit-relatzd homae actis ity [ 13]

4. Conctuslan

Muros walersbied isoan e wiel high buman activisy, 1 discapts the Rydealogical cycle,
camgky droaght. N0 b one hodex celated Loowater aend oo e wsed 1 idenady dresgln.
SUHCE raselts sho i 9097 perces of the Muares watershed is experienciey droughl, with
il s maedermiely drenge it Maost deosedie occues iy odwer Tund arewes. webile nwst of the areas
Lt ded oot e perience deawght woee conseo aion arcis iid protected thcests

Relrence

[ 1] Peations L I0Tr S ot armienieerd dlianndu ees fee weaningfoe e floenlo e et fen
I Fe Woorld Bonks

|2 o kew B Surmaputra Moaod SMaeppiase BUEF Z0E9 Asesang drenseht s ulnereliey wsing

chimnze ehie e medds aneannd Bancsmurne Boluseremyg Szl Pack, Ddwinesio fOF

Ceptlevenee Seeees et gd Fociveeiaen it e e vok 2H00H Publisiinge s p | 2007

Farussa i [F 2001 Pearcdrizseran Sanivient Soragwdan B S P Foradon Pueac i e KHH

Seetaiad Foenmn Mo b Dleee B o Sheer v Baintea [lnstiows Portianian Bsoyss |

|4} SonEaplle 13 Mk 5% Pacmtbonar, S Siblamge B Rand LS E 20090 The poewsil ol
carbum dopasits Loresicual stand i Tengrassn fesn®ang B parden o Tana Toraa e




Tl det e e oz erenoe ven D nviaonmental | vabagn o ol me i
AR : .

I ablishine
L

TP & oml™ Seowes Farth o Foecorcmmencal Soicnce 60O TPI2 T 20w TG TGRS 1735 (315 ns]. ] ]2 20

(W

|13]
4]

1R

[orle il o cardwon depusits o resideal stised 0 Tonghaman e wbame Bori © gardlen ol Taosg
Porrign FEM S o Nov el o dien Sed, 3404002060343 o

CRIRCY 20002 S hongpned Pevabessiree B0 efeen L vantnengeonan Perhiide geade Ketabmmns fir
Aovvia Bepann er B fopiee seed Bt Vhebusese Austliag CSIROC i
Aclapuaion lneship )

Faatuhi ) Hubabri S Koouler BE2OTS T Clionge D pact e dsong e miepsisy ol
dvsali i Yeosh of Lan . Feregie 8o O Clarar 6 Y

Lo = Fe 8US Gl Choer HE20ER Sormalized ditheorenee Lo Ieal ey for nesmmate
st 132 0d Ll sip ee e rgs Muses HURS Pegns, Civosed. Boaone Seee, 3T 1427 33
Bhtistik 15 F 200 ey insd Sehvwess Selavancdalinn Aapko o Puas, Seer Proviogd Sedovose
Sethite

Aarh AR TOTD W R LR el i erter i St

Awhoiad Aol Dlasmasth 2000 D e afeee Reons 3idancwn seforen Dy laboesar Bodan Lingkungn
Hiclupe Iaizrh Provins Suliveccs Scelitan.g

el Secarems D20 S EF v s e (Bescurch Suatemic

R 508 and Singh O R 20ER Lvaastion ol Spectml Rlapping Methods of Miesal Approgines
amd Wewles abomg 1he Thousl Aonces o Lk honsd Vsing Huperion L Ceasgeid

Npgpadec stors S Saiveed fosirses Masopemens (URE Prossy pp 25 73

Khatle 2000 eidar ferrenndsaprent Buecarer Teabuckee FEn Bevdase b $ s bose Ser
Forandhano U Kiowsisaer Woseegnaditen Mmoo [0 niversitas Hasaranldin

Ei B, hwn v, Alvw L 00 Yo £ Liang A amd Achizeva K 2015 Ui thes SPEL e assess
revent elimate change in the Yaweg Sanehs River Baan, Sool Uikl (e 75474 s
Walwianvidt M. Rarting ke Babasw DS smnan A and S T35 2008 Bihgas Heieitne
Bekerinpan Ji kowmars Thaesah Adesn Sungai Rlaros Kabnpasen biaros Prosmsi Sulingss
Seheanm semeeta Nastorra? Soeaieefibe vl 2pp 300




Identification of drought level using normalized difference latent
heat index on Maros Watershed

ORIGINALITY REPORT

12. 8. 4, Tx

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAFPERS

PRIMARY SOURCES

B B B E B BB

Submitted to University of Queensland

Student Paper

earchive.tpu.ru

Internet Source

www.mdpi.com

Inlernet Source

Submitted to Federal University of Technology

Student Paper

Submitted to School of Business and
Management ITB

Student Paper

WWW.gisarea.com

Internat Source

Yuei-An Liou, Mai Son Le, Hwa Chien.
"Normalized Difference Latent Heat Index for
Remote Sensing of Land Surface Energy
Fluxes", IEEE Transactions on Geoscience and
Remote Sensing, 2019

29
2%
2%
1o

: 1 o

1%
1%




X
o

— —
(] —

Fublication

ueaeprints.uea.ac.uk

Internel Source

Submitted to St. Xavier's College

Student Paper

irep.iium.edu.my

Internet Source

text-id.123dok.com

Internet Source

Kim-Anh Nguyen, Yuei-An Liou, Le-Thu Ho.
"Evaluatiing the NDLI's Performance for
|dentifying Water Surface Using Sentinel-2 MSI
Data", IGARSS 2020 - 2020 IEEE International
Geoscience and Remote Sensing Symposium,
2020

Fublication

Yuei-An Liou, Le Mai Son. "Rapid ldentification
of Evapotranspiration Features Using
Normalized Difference Latent Heat Index
(NDLI)", IGARSS 2019 - 2019 IEEE
International Geoscience and Remote Sensing
Symposium, 2019

Fublication

pinpdf.com

Internet Source

1%

<1%



