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Abstract

Distribution and density of unfamiliar observation post network, the lack of data and non -continuous data

becomes problem in conducting analysis and making information of climate classification in South

Kalimantan. One technique to obtain rainfall data today is by using satellite data. one of the rainfall
ediction technigues using satellite data is GSMaP. Utilization of GSMaP dgka is an alternative data that

l !:La validation is done using

statistical method by analizing the correlation value (r) and RMSE (Root Mean Square Error). Climation

eds to be studied Lo overcome the limitations of surface observation data.

zonation based on climate classification Schmidt Ferguson. Schmidt Ferguson climate classification
caleula Li()r.’mrn GSMaP data mapped spatially using Arc GIS software 10.2. GSMaP satellite rainfall data
validation and surface rainfall showed a high correlation value for monthly averf with correlation value
0,89 and RMSE 41,8mm/month (1,66mm/day). Schmidt Ferguson climate zoning based on GSMaP satellite

data in southern Kalimantan is divided into 3 climate zones, namely type A, B and C.

*Corresponding Author: Herin Hutri Istyarini [0 herin16(@gmail.com
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Introduction
measured in the

meteorological field as it affects various sectors, such

Rainfall is a key element

as tourism, agriculture, forestry and public health.
Limited distribution rainfall observation network
becomes an obstacle in the analysis of rainfall data.
Along with the advance of technology in remote
sensings such as satellites and radar, rainfall
measurements can be done using the technology.
Therefore, it is possible to monitor rainfall over a
large area even where the conventional equipment
cannot be reached. Global Satellite Mapping of
Precipitation (GSMaP) is a global rainfall predietion
project using combination methods such as GPI-Core
GMI, TRMM TMI, GCOM-W AMSRz2, SSMIS DMSP,
NOAA AMSU, MetOp AMSU and IR geostationary
data. This method is used to obtain near-real-time
global rainfall. The utilization of GSMaP data is due
to some benefits of GSMaP rainfall data, such as
advantages in wide area coverage, ability to map large
spatial and temporal rainfall variations and their
ability to provide rainfall data with spatial resolution
up to 01" = 11.06km. This study aims to assess the
accuracy level of GSMaP rainfall data compared to
surface observation and GSMaP rainfall data for
Schmidt - Ferguson climate classification in South
Kalimantan. The data which used in climate
classification is GSMaP_RNA because these have a
record of over 10 years rainfall data which is a
requirement for climate classification. Schmidt and
Ferguson (SF) classification systems divide eight
types of climates from wet climates to dry climates.
The result of this classification will be known the type
of vegetation that is usually used for agriculture and
forest according Lo the type of climate in the region.
Cluster mapping of Schmidt - Ferguson climate
classification which is better and accurate evenly
based on GSMaP data is expected to provide
information for the benefit of natural resource

management in South Kalimantan.

Materials and methods

Location and Time of The Research

The study was conducted from Ml'ch to July 2018 in
South Kalimantan area between 1°20 'LS - 4"10' LS

and 114°19 'BT - 116°33" BT.

The research point for validation is divided into three
points  Syamsudin  Noor
Banjarbaru

Meteorology Station. Climate classification consists of

Meteorology  Station,

Climatology  Station and  Kotabaru
270 grids spread over 13 districts in the province of

South Kalimantan.

Tools and materials
The research instrument used is a set of compulers,
Open GrADS software, Microsoft excell-spreadsheet

and SPSS 23 software for easy dala processing,.

Data retrieval

Surface rainfall data for 3 observation points from
2004 lo 2013 were oblained from BMKG in South
Kalimantan. GSMaP satellite data is downloaded
from the following page htip://sharaku.eore.jaxa.
jp/GSMaP_crest/html/data.html in binary format.
GSMaP Satellite Data from 2004 lo 2013 was
extracted from the grid using GRADS (Grid Analysis

and Display System) software.

Data analysis

To analyze the accuracy level of GSMaP minfall and
surface observation, statistical analysis was done by
caleulating correlation (r) and RMSE (Root Mean
Square error) with SPSS program. Schmidt Ferguson
Classification Caleulations using an excel program. The
results of Schmidt and Ferguson climate classification
ecaleulations of GSMaP data are mapped spatially using
Are GIS 10.0 and IDW method to create Schmidt and

Ferguson climatic classification zones.

Results and discussion

Monthly Data Series Validation of GSMaP Satellite
Rainfall and Observation

The value of correlation (r) series of GSMaP satellite
monthly data with surface rainfall data at 3 points of
observation in South Kalimantan has correlation
value that ranged from 0,66 to 0,84 with the average
value of the overall sampling correlation of 0,76. This
shows that there is a strong and positive between
GSMaP satellite data and Observation rainfall data.
The least correlation value is 0,66 in Meteorological
Station of Stagen-Kotabaru.
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On the other hand the highest correllation value
witnessed in Climatological Station of Banjarbaru,
making up 0,84. The RMSE value ranges from 90,30
to 109,50mm/month with an average RMSE of

1o0.8omm/month  (3.36mm/day). The smallest

RMSE value can be seen in Banjarbaru Climatological
Station making up 90,30 mm/month (3.01mm/day),
while the largest RMSE value is 109,50mm/month
(3,66mm/day) in Meteorological Station of Stagen-
Kotabaru.

Table 1. Correlation value (r) and RMSE monthly data series of GSMaP satellite rainfall and observation.

No Observation point

r
1 Stamel syvamsudin noor 0,78
2 Staklim banjarbaru 0,84
£ Stamet stagen 0,60

Average 0,70

Monthly Series

RMSE (monthly RMSE (daily)
102,80 343
90,30 3,01
109,50 3,05
100,80 3,30

Monthly Average Data Series Validation of GSMaP
Satellite Rainfall and Observation

The value of correlation (r) series of GSMaP satellite
monthly data with surface rainfall data at 3 points of
observation in South Kalimantan has correlation
value that ranged from 0,78 to 0,06 with the average
value of the overall sampling correlation of 0,89. This
shows thal there is a strong and positive between
GSMaP satellite data and Ohservation rainfall data.
The least correlation value is 0,78 in Meteorological
Station of Stagen-Kotabaru. On the other hand the
highest correllation value witnessed in Climatological

Station of Banjarbaru, making up 0,96.

Table 2. Correlation value (r) and RMSE monthly
average data series of GSMaP salellite rainfall and

observation.

Monthly average

No Observation point

RMSE RMSE
(bulanan) (harian)
1 Stamet syamsudin 0,05 40,57 195
noor ol = b
2 Staklim banjarbaru 0,00 136,64 1,22
3 Stamet stagen 0,78 52,11 1,74
Average 0,89 43,10 1,43

The RMSE value ranges f[rom 306,64 to

52,11mm/month  with an average RMSE of
43,0 0mm/moenth (3.36mm/day). The smallest RMSE
value can be seen in Banjarbaru Climatological
Station making up 36.64 mm/month (1,22 mm/day),
while the largest RMSE value is 52,11 mm/month
(1,74 mm/day) in Meteorological Station of Stagen-

Kotabaru.

Akumulasi Curah Hujan Bulan Desember 2013

(=

brujur

Fig. 1. Example of the GSMaP rainfall spatial plot of

December 2013, (a) daily and (b) monthly accumulation.

Schmidt Ferguson Climate Classification Mapping
By utilizing excess GSMaP rainfall data which has a
spatial resolution of 0.1° x 0.1° equivalent to 11.6km

conducted the process of extracting rainfall data so
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that obtained data distribution 270 grid for South
Kalimantan Province. Using Are Gis 10.2 software,
spatial analysis is performed o create climate

zonation maps based on Schmidt-

Ferguson classification. climate zonation based on
Schmidt - of South
Kalimantan region based on GSMaP rainfall data can

Ferguson classification

be seen in Fig. 2.
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Fig. 2. Cluster Map of Schmidl - Ferguson GSMaP 2004-2013 in South Kalimantan.

Schmidt - Ferguson climate zonation of South
Kalimantan based on GSMaP research point data
shown in Fig. 2 is divided into 3 climate types namely
type A, B, and C. In general, South Kalimantan is
dominated by climate type B covering almost all
regencies/cities in South Kalimantan. Climate Type A
is located in Kotabaru. Type C climate exists in a
small part of Barito Kuala, Hulu Sungai Tengah, and
Balangan. Climate zonation mapping of Schmidt -
Ferguson in South Kalimantan based on an
observational data point and GSMaP data shows
generally the dominant climate type in South

Kalimantan is climate type B. Bul there are also some

climate types A and C which are scattered in some
parts of South Kalimantan. There are differences in
the extent of climate type A distribution using
observational rainfall data and GSMaP. Where the
spread of Climate type A using observation rainfall
data more widely than using GSMaP rainfall data.
While for climate type C both using observation
rainfall data and GSMalP same as just spread in a
small part in South Kalimantan.

Climate zoning Schmidt - Ferguson South Kalimantan
region based on GSMal’ rainfall data presented in

tabulation form shown in Table 3.

Table 3. Climate Zone Schmidt - Ferguson in South Kalimantan,

No Regency,/City

Tabalong

Balangan

Hulu Sungai Utara
Hulu Sungai Tengah
Hulu Sungai Selatan
Tapin

Banjar

Tanah Laut

w e -

[ =R I

Climat type of Schmidt - Ferguson
B
*BdanC
B
*BdanC

[=-N--3--3--]
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No Regency/City Climat type of Schmidt - Ferguson
9 Tanah Bumbu B

10 Kota Baru Adan *B

1 Barito Kuala B

12 Banjarbaru B

13 Banjarmasin B

Description: * The dominant climatic Lype

The type A or Very Wet Basin region has a wet
month period of 11 to 12 months and dry month
period of 0 to 1 month. Climate Type B or Wet has a
wel month period of 9 to 11 months and dry month
period of 1 to 3 months. Climate Type C or fairly wet

has wet period of 7 consecutive 9 months and dry

month period of 3 to 5 months. According to
Rachmat et al, 1999, the oil palm plant (Elaeis
guineensis) is most suitable to be planted in areas
with a dry season crileria <1 and the ideal annual
rainfall is 1750-3000 mm. Kotabaru that has a

climate type A suitable for oil palm plantation.

Table 4. Recommended hardwood / plantation based on elimatic type in South Kalimantan.

No Regency / City

Climal type SF

Recommended Plant

1 Tabalong B Karel, Sengon

2 Balangan *BdanC Karet, Sengon, Jati
3 Hulu Sungai Utara B Karel, Sengon

4 Hulu Sungai Tengah *BdanC Karet, Sengon, Jati
5 Hulu Sungai Selatan B Karet, Sengon

6 Tapin B Karet, Sengon

7 Banjar B Karet, Sengon

8 Tanah Laut B Karet, Sengon

9 Tanah Bumbu B Karet, Sengon

10 Kola Baru Adan*B Kelapa Sawil, Karet, Sengon
11 Barito Kuala B Karet, Sengon

12 Banjarbaru B Karet, Sengon

13 Banjarmasin B Karet, Sengon

Deseription: * The dominant elimatic type

According to Endert in 1940, in Djikman, (1951) the
rubber plant (Ficus elastica) is most suitable to be
planted in an area with a dry season between 0-3 and
the ideal annual rainfall is 2500-5000 mm, South
Kalimantan with climate type A - B is suitable for
rubber plant. In addition, Sengon plant also matches
the climate type B. This tree has a very high
evapolranspiration rate that requires a wel climate
with annual rainfall 2000 - 3500 mm in order to grow
optimally. In its natural habitat, annual rainfall that

oceurs between 2000 mm Lo 2700 mm.

Climatic type C indicates the condition of Fairly Wet.
The suitable vegetation types in this climate are
jungle vegetation, wel months periods 7 - 0 months
and dry period 73 - 5 months. Vegetation of the jungle
forest include the type of vegelation that leaves fall in
the dry season. Teak plants are one of the plants that
abort leaves in the dry season. According to
purwowidodo in 1991 teak plants need a climate with

a minimum rainfall of 750mm/vear, optimum in

rainfall 1000 - 1500 mm/yvear and maximum 2500
mm/year. According Survana in 2001, physical
rainfall and physiology affect the nature of leaf [all
and quality teak wood produets.

Conclusion

Validation of GSMaP satellite rainfall data and
surface rainfall for monthly data series showed a
strong and positive correlation value with an average
correlation value of 0.76 and RMSE of 100.80
mm/month (3.36 mm/day). As for the average
monthly average correlation value of 0.89 and RMSE
of 43.10 mm/month (1.43 mm/day). This shows that
GSMaP satellite data is very possible to be used as data
replacement of surface rainfall data with spatial
resolution reaching 11.6 knggThe Schmidt - Ferguson
climate zonation mapping based on GSMaP satellite
data in southern Kalimantan is divided into 3 climatic
zones of climate types A, B and C. In general, South
Kalimantan is dominated by climate zones B.
Flantation management planning based on Schmidt -
Ferguson climate zonation analysis is recommended
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for Type A dimate zone can be done planting activities
of Oil Palm and Rubber. Type B climate zone can be
done planting activities of Rubber and Sengon. Type C
climate zone can be done teak planting activities.

Reference
Aldrian, E., Mimin, K. 2011. Adaptasi dan Mitigasi
Perubahan Iklim di Indonesia. Pusal Perubahan

Iklim dan Kualitas Udara. Badan Meteorologi
Klimatologi dan Geofisika. Jakarta.

As-Syakur. 2009. Evaluasi Zona Agroklimat Dari
Klasifikasi Schmdt-Ferguson Menggunakan Aplikasi
Sistem Informasi Geografi (SIG). Penelitian Masalah
Lingkungan Hidup 17-22.

Dewi NK. 2005 Kesesuaian Iklim Terhadap

Pertumbuhan Tanaman. Jurnal ilmu Penelitian 2, 1-15.

Japan Aerospace and Exploration Agency.
2015 User"s guide for global rainfall map by
JAXA/EORC GSMaP near realtime system (GSMaP
NRT). Japan: Earth Observation Center.

Kim Hyungjun T. Kubota N. Utsumi. 2017.
Development and Applications of the GSMaP: Overview
& Lessons learned in a real-world case for Hydrological
Status and Cutlook System. WMO Global Hydrological
Status and Outlook System. Japan, 27 Sep 2017.

Kubota T, Shige H, Hashizume K, Aonashi N,
Takahashi S, Seto M, Hirose YN, Takayabu K,
Nakag K I i T, Ushio M, Kachi, K,
Okamoto. 2007: Global Precipitation Map using
Satellite borne Microwave Radiometers by the GSMaP
Project: Production and Validation. IEEE Trans. Geosci.

Kachi M, Kubota T, Ushio T, Shige S, Kida S,
Aonashi K, Okamoto K. 2011: Development and
utilization of “JAXA Global Rainfall Wateh™ system.
IEEJ Transactions on Fundamentals and Materials
131, 720-737. (In Japanese with English abstract).

Noor RA. 2016. Pemanfaatan Data Satelit Tropical
Rainfall Measuring Mission (Trmm) Untuk Pemetaan
Zona Agroklimat Oldeman Di Kalimantan Selatan. Thesis.
Universitas Lambung Mangkurat, PSDAL. Banjarmasin.

Purwowidodo. 1991,  Gatra Tanah  dalam

Pembangunan Hutan Tanaman. IPB Press. Bogor.

Rachmat -Adiwiganda M, Siregar dan HH,
Sutarta ES. 1999. Agrocilatic Zones for oil Palm
(Elaeis guineensis Jacq) di Indonesia. Porim
International Palm Oil Congress (PIPOC). Kuala

Lumpur, Malaysia.

Shige S, Yamamoto T, Tsukiyama T, Kida S,
Ashiwake H, Kubota T, Seto S, Aonashi K,
Okamoto K. 2000, The GSMaP precipitation
retrieval algorithm for microwave sounders. Part I:
Over-ocean algorithm. IEEE Trans. Geosci. Remote

Sens 47, 3084-3097.

Thornthwaitre dan Mather JR. 1957. Instruction
and tables for computing potential evapotraspiration
and the wa- ter balance. Drexel Instute of technology.
Laboratory of Climatology. Certerton. New Jersey. 1TSA.

Ushio T. 2008. Global precipilation mapping. the
eighteenth [HP
Hydrological Program) Satellite Remole Sensing of

training course (International

Atmospheric Constituents. Japan, 3-15 Nov 2008,

Wibowo YA. 2010. Evaluasi curah hujan GSMal
dan TRMM TMPA dengan curah hujan permukaan
wilayah Jakarta-Bogor. Skripsi. Institut Pertanian
Bogor, FMIPA. Bogor.

Wilks DS. 1995. Statistical Methods in the Atmospheric
Seiences. Academic Press Ine., San Diego.

156 | Istyarini ef al.




Utilization of global satellite mapping of precipitation (GSMaP)
for schmidt- Ferguson climate classification in South
Kalimantan, Indonesia

ORIGINALITY REPORT

1 O % 8 % 4 % %

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

MATCH ALL SOURCES (ONLY SELECTED SOURCE PRINTED)
4%
g media.neliti.com

Internet Source

Exclude quotes On Exclude matches Off
Exclude bibliography On




Utilization of Global Satellite Mapping of Precipitation (GSMap)
for Schmidt-Ferguson Climate Classification in South

Kalimantan, Indonesia

ORIGINALITY REPORT

20, 206 O«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS

119%

STUDENT PAPERS

PRIMARY SOURCES

j-humansciences.com

Internet Source

17

eprints.uad.ac.id

Internet Source

oI

Exclude quotes On Exclude matches

Exclude bibliography Off

Off



