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ABSTRACT 

In (he dry season, there is a significanl decrease in the inte nsit y of rainfaU w hich will have a n 

impact on a prolonged drought. This can result in a significan t decrease in wa ter discharge which 

affects the qua ntit y of wate r ava ilable. The impacl of the long drought was fe ll. such as dry ri ce 

fie lds. cracked soil, 33.1 88 ha of agricu ltural land experie nced crop failure in 2019, water needs 

were only mel 35% and many others. Th is study aims to see the di stribut ion of drought levels in 

the Jenebe rang upstream watershed by using Remote Sensing data and geographic information 

systems. The focu s of this research location covers all the upstrea m areas of the Je neberang 

wa tershed, starling from the Bili ·Bili dam towards the upstream wate rshed. Remote Sensing and 

Geograp hic Information System (GIS) data can be used to detect areas of potentia l drought. 

RemOle Sensing da ta can be used to identify the characteri stics of the wa te r content and the 

percentage of potential lat ent heat on the surface of the earth using the NDLI (Normali zed 

Difference Latent Heat Index) transformation . The results of the NDLI transformation on the 

image produce very diverse va lues, so the va lues are grouped using the Na tura l Breaks method. 

The results of the latent heat index transformation produce spectral va lues between ·0.0817 to 

0.0829. The results are then divided into 5 classes with ve ry low. low, moderate. high, and very 

high categories. In the Jeneberang upstream watershed, the widest poten tial for drough t is in the 
'-

low category with a percentage of 55.92% spread over 9 sub·di stricts in the GOW<l Regency. 
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Abstracl 
I.n the dry season. there is a significant decrease in the intensi ty of rainfall which will have an 

impact on a prolonged drought. This can result in a significant decrease in water discharge which 

affects the quantity of waler availab le. The impact of the long drought was felt . such as dry rice 

fi elds, cracked so il , 33 .1 R8 Ita of agri cu ltural land experi enced crop fai lu re in 2019, water needs 

were only met 35% and many others. This stud y aims to see the di stribu ti on of drought levels in 

the l enebcrang upstream watershed by using Remote Sensing data and geograph ic information 

systems. The focus of this research location covers all the ~I pslream areas o f the l cneberang 

watershed, starting from the Bi1i-Bi li dam towards thc upstream watcrshed. Remote Sensing and 

Geographic Information System (GIS) data can be used 10 detect arcas of pOI entia I drought. 

Remote Sensing data can be used to iden ti fy the characteristics of the water content and the 

percentage of potentia l latcnt heat on the surface of thc carth using thc NOLI (Normali zcd 

Difference Latent Heat Index ) transfomlation. The rcsults of the NOLI transformation 0 11 the 

image produce very di ve rse values, so the va lues arc grouped using the Natural Breaks method. 

The results of the latent heal index Imnsfonnalion produce spectral values between -0. OR 17 to 

0.0829. The resulLIiO are then divided into 5 classes with very low, low, moderate , higb , and very 

high categories. In the Jeneberang upstream watershed. the widest potentia l for drought is in the 

low category with a percen tage of 55.92% spread over 9 sub-di stricts in the Gowa Regency. 

Keywords: Remote Sensing, NOLI , Drought and Natural Breaks. 

I . Introduction 
TIle condition of the hydrology of an area in water condi tions is not ba lanced being the cause of 

the drought. Drought Ol:CurS as a result o f the uneven distribution of rain which is the onl y input 

for an area . This inequal ity of win wi ll result in some arcas that fu lfill the sma ll burden wi ll 

experience O1n imbalance between the input and output of water (Shofiyat i. 2007). 

The drought it'ielf is one tyre of natural di saster that occurs slowly (slow on-set), wi th the duration 

to the rainy season arrives, and has a very broad and cross-sectoral impact (economy. social. health , 
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and education), Drought is a complex di saster and is marked by a lack o f pro longed wate r. The 

consequences o f thi s di saster arc lack of water, damage to ecological resources, reduced 
agri cuhura l production, and Ihe uccurrence of hunger, and casualties (BNPB, 20 16). 

In 20 19 several areas in South Sul<lwesi ex perienced drought due to a prolonged dry season from 

June to September. It was seen that some dry rice fi elds and land were cracked, thi s s ignifies a lac k 

ofw<lter in the region. Similarly, which hit Maros and Gowa Regency where the source ofwaler 
was used by the Regio nal General Company of Makassar City Drinki ng WaleI' to meet 111C needs 

of Makassar res idents who were reduced by existing ones. Of course, this is very difficult to 
provide max imum service to meet basic water needs. The Mi nistry of Agriculture also said that in 
the 2009-20 19 period, it was recorded at 33 .188 ha of agri cultural land ex periencing crop fa ilure 
which caused very large and threatened losses 10 return to large amounts of food. The drought thai 
hil South Sulawesi during the long dry season was very much and most suffered by the public, 
which reached 934.705 people (Walh i. 20 19). In 2020 BMKG estimates that Indonesia wi ll enter 
the beginning of the dry season in April, while the peak or the dry season in Illost of the predicted 

seasons will OCCllr in August. Pusat Data Sumber Daya Air (20 19) states that, in the dry season, 
the flow of the Jeneberang river water is very small so that waleI' needs for the city of Makassar 
are onl y 35%, of the needs. 

Judging from the consequences of the drought, efTorts need to reduce the impacl. The depicti on of 
regional in formation hit by drought is considered very imp0l1ant. Along with the advancement of 
Remote Sensing technology and Geographic Infonnation Systems (GIS), spatial infonnat ion or an 

area can be done easil y. Data Remote Sensing and GIS can be used to detect poten tially drought 
areas. Data Remotc Sensing can be used to identify the charactcristics of the water content and the 
percentage oflatenl heat potentia l on the surface of the earth using the transference ofNonnalizcd 

Difference Lalent Heat Index (NOLI) (Anggoro, 20 19). NDU is the most sensi tive index to 
detennine the characteristics of wate r content in various types ofl and cover. Understanding latent 
beal and seeing the amollnt of water available is very important for monitoring plants, groundwater 
content, the dangers of forest fumiture, drought, and analyzing the vegetation response to the 
availabili ty of water which aims to optimize and improve the efficiency of irrigation management 

and plant producti vity. 

2. Materia l and Method 

2.1. Research Sites 

This research was conducted from September 20 19 until January 2020. This study through two 
stages of aclivi ly, namely field activ ities and data analysis. Field activities were carri ed uut un the 
l eneberang watershed in Gowa Regency. The foclIs of the location of this study covers allllpsrream 
arcas of tbe l eneberang watershed, ranging from the Bili-Bil i Dam towards the upstream 
watershed. Data ana lys is was carried out the Laboratory of Watershed Management Faculty of 

Forestry, Hasanuddin University. 

[2976J 
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The tools used in this research arc Global Positioning System (R-GPS) Receiver, Camera, 

Stationery, Laptop equipped with Geographic Il1fol111:1lioll System (GrS) suftware. The data used 

in this research include Landsat Imagery for Augusl M, 2020, Path 114 Row 64, Watershed 

Boundary Map from the Ministry of Forestry 2009. the Nationa l Digital Elevation Model 

(DEMNAS) Resolution ~ M, and the Gowa Regency AdministrOltion Map. 

2.3. Research Procedure 

2.3.1 . Making Watershed Boundary Maps 

Th..: watershed boundary map was made using DEMNAS data . The OEM data to be cui is then 

superimposed with the Jeneberang Watershed Boundary Map, so that OEM data management can 

be morc effic ient at the research location. In addition, the Gowa Regency administration map is 

used to sec the boundaries of sub-d i stric L~ and vi llages that arc wi th in the scope of the study. 

2.3.2. Nomlalized Difference Latent I-leal Index (NOLI) 

The Nonnalized Difference Latent Heat Index (NOLI ) carries a Illultiband satelli te index by 

assessing lhc availabi li ty surface watcr of earth for Remote Sensing oflah:nt heat flow using Ihree 

bands of Landsat R OLi imagery, with the equation (Liou, ct aI. , 20 18): 

NDU ~ pGRE'E'N- pRfD 
pGREEN+ pR£D+ pSWIR 

"GREEN ~ Band 3 (Green) 

pRED ~ Band 4 (Red) 

pSWIR ~ Band 6 (Short Infrared) 

Govendcr, el aI., (2007) sa id thai these three bands were chosen because of their special spectral­

reflection charac teristics in response to a ir features. Air usuall y appears greenish because the blue 

is stronger at these two wavelengths. 

The transformation of NOLI in thi s siudy was used to detcnnine the potential for drought. The 

higher the NOLI va lue, the lower the latent heat of an object in the image, converse ly the lower 

the NOLl va lue in the imagc, the higher the latent heat or the object. The resu lts of the NOLI 

transformation on the image produce very divCT1e " a]ues, so the va lues arc simplilied into several 
classes. The following is Ihe classi !icat ion of J\'DLl values based on natural breaks with rati ngs 

adjusted for drought potential in the walershed Jeneberang upstream. 

(2977J 
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NDlI Value 

0.0571 0.0829 

0.0371 0.0571 

0.0209 0.0371 

0.0015 - 0.0209 

-0.08175 0.0015 
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Latent neat Class 
Very Low 

Low 
Moderate 

High 

Very High 

Table I. Class ification of Latent Heal. 
2.3.3. Natural Breaks 

The Jenks optimization method, al so known a~ the Natu ral Breaks classification method, is a data 

clusteri ng method designed 1.0 dctcnninc the best value arrangement into different classes. Natura l 
breaks arc the best way to split a ranges. Best ra nges imply the ranges where similar arCaS arc 

grouped. This method mi ni mizes the variation within each range, so that the areas within each 
range arc as close .as poss ible in va lue to each other. This is done by minimizing the average 

deviation of each class from the class meanwhile maximizing the deviation of each class from the 

average va lue of other groups. In other word ... , thi s method seeks to reduce variations withi n c1a'ises 

and maximize variations between classes (Ahmad, 2019). 

Natural Breaks are also used to detennine the class of potential drought. The droughl potentia l 

class can be defined and presented as follows in Table 2. 

Table 2. Classification of Drought Potential Class 

~OLl Value Latent Heat Class Potential Drought 

0.057 1 - 0.0829 Very Low Very Low Drought 

0.037 1 - 0.057 1 Low Low Drought 

0.0209 - 0.037 1 Moderate Moderate Drought 

0.00 15 - 0.0209 I-ligb High Drought 

-0.08175 - 0.00 15 Very High Very High Drought 

2.3.4. Drouglu Validation Test and Determination of Observation Location Points 

The va lidation process is carried out to test the resulls of geographic information system (G IS) 

analysis in mapping drought by looking at the su itabi lity of the results obtained through GIS 

analys is with fie ld conditions. Field validation was carried out through interv iews wi th local 

communities and ground checks. The validation point is also the point of obsclvation. Each poin t 

that has been dctemlined is then repeated three times to be morc va lid. 

3. Result And Discussion 

Nomlalizcd Diffe rence Latent Heat Index (NOLI) or latent heat index is obtained from the analysis 

of Landsat 8 imagery. The results of the transformation of laten t heal index produce spectra l values 
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between -0.08 17 10 0.0829. The resuhs arc then divided into 5 classes with very low, low, 

moderate, high, and very high categories. The data on the area of the lalent heat class in the 

watershed Jcncbcrang upstream arc presented in Table 3. 

Table 3. Latent Heat C lass in the Watershed Jencberang Upstream. 

NUll Value Latcnt Heal Potential Drought Area Percentage 
Class (ha) ('Yo) 

0.057 1 - 0.0829 Very Low Very Low Drought 1.1 2 1.33 1.83 

0.0371 - 0.057 1 Low Low Drought 34.33 1.42 55 .92 

0.0209 - 0.037 1 Moderate Moderate Drought 13. 162.67 21.44 

0.00 I 5 - 0.0209 High High Drought R.4 73.76 13.RO 

-0.08 175 - 0.001 5 Very High Very High Drought 4.308.18 7.02 

T otal 61.397.37 100 

Invcsltgatlon of heat transfer can provide insight Into the mteractlons between land cover lypes 
and the hydrologic i.l l cycle of certa in land cover patterns. Th is is very iml)ortant for numerical 

modeling of atmospheric processes, hydrology. and improving the accuracy of weather forecasts. 

Jf there is a s ignifi cant decrease in so il moisture due to lack of rain o r water drainage by irrigation, 

the thin layer above the surface of the earth will d ry up and the rate of latent heat flow from the 

surface wil l be controll ed by water availabi li ty (Liou cl al. , 201 ~) . 

Based on the table above, the widest latent heat class is in the low latent heat class. which is 

34.33 1,42 ha with an NDLI value of 0 .037 1 1-0.057 14. The latent heat class which has the smallest 

area is in the very low latent heat class, namely 1. 12 1,33 ha with an NDLI value of 0.057 14 -

0.08298. The potential fo r drought is very high, only having an area of 4.308, 18 ha or 7.02%. The 

dis tribution o flaten t heat classes can be seen in Figure I and conditions in the fie ld can be seen in 

Figure 2. 

Figure 1. Latent Heat C lass Distribution 
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Figure 2. Field Conditions for Latent Hcal Distribution 

Very Low Latent IIcat 

Very lIigh Lalcnt Heal 
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on arc watershed 
Jcncbcrang upstream . The drought pOlentia1 class is divided into categories: Very low drought 

potential , luw druught potential , moderate drought potcmial , high drought potential, and very high 

drought potential. 

a.. Very Low Drought 

The lcncberang upstream watershed has a very low drought class of 1. 121 .33 ha or l .tB~() spre;:ld 
over 7 sub-dislricls, especially Parangloc and Manuju sub-distri cts. This drought class is mostly 

found in paddy field cover, plantation forest, secondary dryland forest, and primary dryland fores t. 

(2980) 
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The Low Drought Potentia l Class is the broadest poten ti al class of all other drought potential 

classes. Thc low drought potenti al class has an area of 34.33 1 ,42 ha or 55.92% spread over 9 sub­

distri cts, especially Manuju and T inggimollcong sub-distri cts. This potential fo r drought is mostl y 

found in forested land cover and the water source used comes from Mount Bawakaracng springs. 

c. Moderate Drought 

The moderate drought class occupies the second-larges t posi ti on in Ihe watershed Jenebcrang 

upstream. The area of the moderate drought class reached 13 .162,67 ha or 21.44% spread over 9 

sub-distri cts, especially Tinggimoncong and Bungaya sub-districts. 

d. High Drought 

The Jencberang upstream watershed has a high drought po tential of 8.4 73, 76 ha or 13.80%. The 

high drought potent ial is spread to 9 sub-districts, especially in Parigi , Manuju, and 

Tinggimoncong sub-districts. The dominant land cover is dryland agriculture, sc rub, and mining. 

c. Very High Drought 

The watershed Jenebcrang upstream has a very high drought potential covering an area of4 .30M. 1 M 

ha or 7.02% with an NDLI value o f -0.08 175 - 0.00 158. Very high drought is found in agricuhural 

land cover, dry land , shrubs, and open land. The potential for drought is very high spread to 9 sub­

di stri cts, especiall y Manuj u and Bungaya sub-di stric ts. 

Several observation points arc locnled around the fOOL of Mount Bawaknracng. People use pipes 

and hoses to co llect water from springs tor their dail y needs. People who find it diffi cul t to get 

watcr from springs choose to usc bore wells. Agri cultural land and crop plamations on water 

irrigat ion. The observation points in the drought class arc generJ ll y rocky and slopi ng land. The 

distribution of drought in the watershed Jcncbcrang upstream is very diverse. This is influenced 

by several factors such as the condition of an area within an administrative boundary such as a 
sub-districi hav ing a 10 1 of land cover and varyi ng alti tude conditions. So that w ith in one 

administrative boundary Ihe sub-district has a variety of drought classes . 

Aner mapping the drought class in the upstream Jencberang waterShed, the next step is to 

determine mi tigation efforts to reduce the impact of drought. Mea~ures such as agroforeslry, wRter 

use indices, and evapotranspi ra tion are some of the many things that can be done for drought 
mitigation efforts. Water Usc Indcx (IPA) and evapotranspiration arc paramctcrs that dctenninc 

drought susceptibility that can be modifi ed, while other parameters such as rainfall or water 
sources are natu ral fac tors that cannot be modifi ed. In the IrA parameters. what can be modified 

arc the number of residcnts and the Illorc efficient usc of watcr. Effi cient usc of watcr can be done 

through outreach to the community. The utili zation of rainwater can alsu so lve problems that c,m 
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reduce the usc of water for dai ly needs (Susilawat i, 2006). Making a reservoir or wa ler storage 

reservoir is one example of the usc of rainwater (Maarif, 20 11 ). 

Conclusion 

Bnscd on the results o f research on the distribution of drought leve ls in the Watershed Jcneberang 

Upstream. there are 5 classes of potenti al drought. namely very low drought , low drought. 

moderate drought, h igh drought. and very high drought. Low drought is the broadest potent ial 
class, namely 55 .92% or 34.331,42 ha of the lota l area of the study si te with an NOLI value of 

0.037 11 - 0.05714. Whi le the very low drought potential class became the lowest class, namely 

1.83% or 1.12 1,33 ha with an NDLI val ue of 0.05714 • 0.08298. The higher the NOLI value, the 

lower the latent heat of an object, conversely the lower the N OLI value, lhe higher the latent heat 

of the object. In general, NOLI can provide infonnation on latent hl.:al-rdatcd to water con tent in 

an area. This infOlmation is the first step La determine appropriate mitigation eOorts to reduce the 

impact of drought. 
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