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Abstract - Global Warming has increased the temperature across the hemisphere, with different sizes between regions.
Land clearing for building construction is increasing in Umbulharjo Village. Plus the activity of some residents mine sand
in the yard. These activities accelerate the change of vegetation cover in Umbulharjo village. Changes in vegetation cover
and global warming are suspected to increase temperatures in Umbulharjo village. On the other side of Umbulharjo Village
is famous for its cow's milk production. Cow's milk is produced from dairy cows that have susceptibility to temperature
changes. This study attempts to analyze changes in vegetation cover and temperature changes in Umbulharjo Village using
Geographic Information System method.
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1. Introduction

Mount Merapi slope is a potential area for dairy farming.
Since 1980 dairy farming was held in Umbulharjo
village, Sleman district. Dairy cows that are raised are
Fries Holstein dairy cows. It is a species that originates
from subtropical regions rather than native to Indonesia.
Indonesia is a tropical region where temperatures are
hotter than subtropics. At this time the production of Fies
Holstein cattle milk in Indonesia is only one-third of the
production of cow's milk from sub-tropical countries. To
achieve production equivalent to those in the subtropical
region would be difficult. What needs to be done is to
maintain existing production. Maintaining existing
production ensures nutritional security for Indonesians.
Merapi eruption in 2010 has reduced vegetation cover in
Umbulharjo village. The possibility of reduced
vegetation cover, there is also an increase in temperature.

Umbulharjo village is located about 10 Km west of
District Cangkringan and 18 Km east of the capital
Sleman. The total area of the village as a whole is 826
Ha. Viewed from the topography, Umbulharjo's altitude
is at 500 m up to 1000 m asl with an average rainfall of
2,225 mm / yr, and the average temperature per year is
19-24℃. Umbulharjo Village through Opak River in the
east and Yellow river in the west.located at coordinates
with an area of 800 ha. The area has a height of places
from 600 mdpl to 1100 mdpl. Regency of Merapi in the
north, Kepuharjo village, Cangkringan subdistrict, south
of Wukirsari village, Cangkringan subdistrict, and
Hargobinangun village in the west, Pakem sub district.

Climate conditions in most areas of Umbulharjo Village
include wet tropics with 22 mm average rainfall,
maximum wind speed of 5.92 knots and a minimum of
1.3 knots, and a minimum of 1.3 knots, the highest
relative humidity of 95.1% and the lowest 49.2% while
the highest air temperature 31℃ and the lowest 19.2℃
1. Holstein Fries Cows and stress due to

rising temperatures

Dairy farming in Indonesia has been started since the
19th century, ie since the arrival of dairy cows from
Australia conducted by the Dutch government. In those
days dairy cows were managed by a company that aims
to provide milk consumption for Europeans [1]. Dairy
cattle cultivated in Indonesia are mostly of the FH (Fries
Holland) and peranakan types [2].

Fries Holland's dairy cow at its original place is fond of
or accustomed to climate temperatures between 13 to 25
degrees Celsius. When Holstein cows undergo high
temperature treatment, high humidity, and exposure to
direct sunlight, the cow is potentially exposed to stress.
Stress on dairy cattle affects physiological function in the
body and the tip can decrease milk production [3]. Hot
temperatures have the potential to decrease the appetite
of cow consumption, when the temperature reaches 40.6℃ the consumption of food in Fries Holland cattle will be
halted [4].
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Development of dairy cattle (imports and
derivatives) in the highlands shows better productivity
performance results than in the lowlands.
Agroecosystem, availability of feed and appropriate
maintenance management, will support the productivity
of dairy cows [5]

Fries Holland type cattle due to rising temperatures
cause physiological changes with decreased appetite
symptoms, plenty of drinking, cell anabolism decreases
but cellular catabolism rises, hormone concentrations in
the body decreases, increased evaporation, rising body
temperature, respiratory rate, and heart rate [6]. Dairy
cows will also experience behavioral changes [7].

Higher environmental temperatures can decrease
feed consumption in the whole nation of dairy cows. The
consumption of rations began to decrease when the
ambient temperature rose from 24 - 25 ℃ in Holland
Fries cattle, 26 - 29 ℃ in Jersey cattle, above 29.5 ℃ in
Swiss Brown cattle, and 32-35 ℃ in Brahman.
Consumption of livestock Holland Fries cattle lactation
will decrease by 20% at 32 ℃ and will stop eating at
temperatures above 40℃ [8].

Dairy cows can live comfortably and produce
optimally when internal and external factors are within
normal limits to suit their life needs. Environmental
temperature is one of the external factors that can affect
the comfort and productivity of dairy cattle.
Environmental thermal stress on dairy cattle is one of the
main problems as it can cause economic losses due to
decreased productivity [9].

There is a correlation between temperature changes
with the quality of milk content, milk fat content, and
protein content in milk and can be seen in the graph
below [10].

Fig. 1. Relationship between milk fat levels and seasonal
differences.

Fig. 2. Relationship between milk content levels and
seasonal differences.

Fig. 3. Relationship between milk content levels and
seasonal differences.

2. Vegetation and temperature increase

Forest-forming vegetation is a natural component
capable of controlling the climate through controlling
fluctuations or changes in surrounding climate elements
such as temperature, humidity, wind and precipitation,
and determining local climatic conditions and
microclimate [11].

3. Geographic Information System

Remote sensing digital imagery is an image depicting
the surface (or near surface) appearance of the earth
obtained through the process of recording reflectance,
emittance, or backscatter electromagnetic waves with an
optical-electronic sensor mounted on a vehicle, whether
it be the rides of dimenara, aircraft and spacecraft [12].

Geographic Information System is a computer
system to enter, analyze spatial data in a database that is
used for decision making [13] .

GIS is a collaborative arrangement of hardware,
software, and data components, and can use a system of
storing, processing, and analyzing data in harmony, so
as to obtain data related to spatial aspects. GIS is a
spatial and non-spatial data management using a
computer with three basic characteristics, namely: (i)
having an actual problem; (ii) is a special feature of a
coordinate; and (iii) relate to time [14].

GIS is a set of computers, software, geographic and
human characteristics designed to obtain, store, update,
engineer, analyze, and display all forms of geo-reference
information [15].

3.1 NDVI

NDVI (Normalized Difference Vegetation Index) is an
image calculation used to determine the excellent
greenish level as the beginning of the division of the
vegetation area. NDVI can show parameters related to
parameters, among others: green foliage biomass, green
foliage area which is an estimated value for vegetation
division. Choice 2 Band must be done with various
considerations, namely reflection of light by the object
(Reflectance), absorption of light by the object
(Absorptance) and lightness by the object
(Transmittance). The maximum reflection on vegetation
occurs at Near Infrared wavelengths. The maximum
reflection is caused by the leaf structure (mesophyll)
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which can increase the reflection of Near Infrared waves.
Maximum absorption occurs at Visible Red wavelength.
Absorption is caused by a green leaf substance
(Chlorophyll) [16].

The NDVI equation is the result of a reduction
between Near Infrared minus Visible Red divided by
Near Infrared addition plus Visible Red, before
performing the equation first the input of the band must
be corrected radiometrically.

3.2 Land Surface Temperature

Land Surface Temperature (LST) can provide important
information about the physical properties of surfaces that
play an important role in the process associated with
changes in surface temperature in the surrounding
environment [17].
Determination of the surface temperature of this land by
observing the change of vegetation cover seen from
vegetation density using vegetation index value.
Vegetation can be an indicator of the dynamics of
existing surface temperatures in urban areas. The more
vegetation cover or with full vegetation cover the LST
will be colder towards the suburbs because suburban
areas have more vegetation cover, whereas the less the
vegetation cover the LST gets hotter in the urban
direction [18].

Another way to find out how much change and
temperature depth is to record data from existing
weather data recording stations. But one thing to note is
the location of the stations that are far apart, and not
every region there is a station (limited number), and the
existence of data that is not recorded completely. Given
the limitation of temperature data acquisition from the
weather station, a temperature data acquisition method
other than the weather station data is required, ie by
using the image recorded by the thermal channel, in
various recording times (multitemporal). Multi-
temporal information can be used to find out how much
difference the difference over a given time span is
displayed on the change of tone, so that it can spatially
be mapped [19].

4. Conclusions

From this review it can be concluded that the decrease
in vegetation cover can increase the temperature of the
environment. Increased environmental temperature can
cause stress on dairy cattle. Stress on cows can decrease
the productivity and quality of milk. The use of
geographic information systems can make it easier for
dairy farmers to estimate environmental conditions.
Adaptation and mitigation strategies will be more easily
formulated if the data held more accurately. By
maintaining the extent of vegetation, the vegetation can
always play a role in reducing carbon in the air. This
research method can contribute to future strategies in
low carbon development.
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