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QUTLINE

v INTRODUCTION/BACKGROUND:;
Climate Change Impact:
. Natural vulnerability vs Sustainability;
. Indication of Changes and Variability;
Challenge of Atmospheric Sciences and Technology (Indonesian Condition)
. Climate Control System;
. Observation System.

v PROBLEMS & SOLVING
1. Relationship between land cover change and Urban Heat Island (UHI).
Analysis of Surface Energy Balance (SEB)
Drought Monitoring
Design of Surface Energy Balance Interface Software (SEBALIS)
Urban Climate Modelling using Weather Research Forecast (WRF) model for sustainable development
ATMOSPHERIC DATABASE MANAGEMENT (BISMA)

lR bisma

J Basis Data Atmosfer Indonesia SATELLITE DISASTER EARLY WARNING SY

o0k WwWwN

7.  SATELLITE DISASTER EARLY WARNING SYSTEM (SADEWA)
v' CONCLUSION

v’ Future plan & recommendation
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Climate Change Impacts

Increase of Green House Gases;

Increase of Surface Temperature:

Decrease of ice area;

Sea Level Rise (SLR)

Increase of Tropical Precipitation;

Decrease of Tropical Salinity;

Decrease of Global Circulation because of thermocline difference;

L

Decrease of Global Circulation because of Surface Temperature difference
between Tropical and high latitude;

9. Increase of Evaporation rate:

10. Decrease of rainfall amount;

11. Dry days getting longer;

12. The water content of diminishing <& drought;

13. The increasing acidity of the ocean and the atmosphere;

14. Increased frequency of occurrence of weather and climate extremes.



Statistic of Global Disaster

—Climatological

America ~Hydrological
[PERCENT
AGE] 1 ——Meteorological
i Ea Geophysical
AE] 4 Z
Pacific Africa J LA,

[PERCENT [PERCENT

AGE] AGE]

—— Biological

40

Global Statistic (1970 - 2013)

20

Hydro-meteorology | |
DisaSter 2 ‘;" ‘7 197% |'ll1' 1"mn 1'?*; e N "m



5

Between 2000 - 2012 <& 230 million Ha

Damage rate of Land/Forest

Kerusakan Lahan (10° Ha)

Rusia 36,5
Brazil 36,0
Canada 26,4
USA 26,4
Indonesia 15,8

deforestation

Zoning changes: farm
or ranch
->
Processes at industrial
level



Trend Pattern of Precipitation in Jakarta

- Dry season : Trend Curah Hujan rata2 10 tahunan - The number
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Trend Pattern of Precipitation in Medan

- Season Pattern s et 2000 - The number
unclear and . of heavy rain
getting wet; 5§ IS increasing.

- The number of § 150
rainy days is 100
increasing. 6: Trend Curah Hujan rata2 10 tahunan

- "

160

=140 AT - B E
Yy =0,6187x + 139,51 -
R*=0,1765 . )
120
4 y = 0,0506x + 58113
100 .

) Jumlah hari hujan per tahun [%] hari hujan > 50 mm

——————————————————— R

IR I R R R T T



Trend Pattern of Precipitation in Medan
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Observation Technology
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Basic Concept of Remote Sensing
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PROBLEMS

v'Rapid urbanization is progressing in big cities in
Indonesia, which resulted in urban climate change.

v'Limited study about urban climate and its application in
Indonesia.

v'Drought is a problem that often arises in Indonesia
during the dry season.

v'Non efficiency data processing in Remote Sensing
Software.

v'Required good urban design, environmentally friendly
and sustainable development.

v'Limited atmospheric data online

13



PROBLEMS SOLVING

v'Investigate relationship between land cover change and Urban
Heat Island (UHI) change using remote sensing data, spatially
and statistically, estimation of area changes

v'Estimate and Analyze SEB composition in each landcover type
using remote sensing.

v'Drought monitoring using Bowen Ratio (BR) and Evaporative
Fraction (EF) using remote sensing, spatially & statistically,
define empirical equation of Bowen Ratio.

v'Design of Interface Software for Satellite Data processing
(SEBALIS).

v City design and its aspect on the Urban Heat Island using
Weather Research Forecast (WRF) Model.

v Atmospheric Database Management
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Urban Heat Island (UHI)

15



I Urban Heat Islands: Processes
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Effect of Land Cover Change
to Surface Energy Balance (SEB)

R, = Net Radiation

L = Latent Heat Flux
R =L+G+H G = Soil Heat Flux

H = Sensible Heat Flux
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METHODOLOGY

UHI, SEB and Drought monitoring estimation

Map of LANDSAT relate with Land cover
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Study area

JAKARTA BANDUNG
640 km2 2820 kmz

Loy |

ooe

190 170" &5

SEMARANG & surrounding
1441 km?
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SRTM LANDSAT
DATA TMWETM

DEM Data

Geometric & Atmospheric !
Correction I

Cropping of interest area

Landuse Map !
Image «— | Band 1,2,3,4,5,6,7 (Reference) |
Enhancement :

Masking of N :
cloud, waterand > Land Cover < !
land

INPUT:

ASCIl Data: DEM, Land Cover Classification, Band

Data Processing using SEB

v

OUTPUT:
Ts, Ta, Rn, H, G, LE, Albedo, ETP, NDW, BR, EF, Land cover

Visualization :

and Analysis

Flowchart of
Surface Energy
Balance
Information System
(SEBALI)S Design

Data Processing using RS Software

Data Processing using SEBALIS
Data Processing using GIS Software
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RESULT AND ANALYSIS
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1. Relationship between UHI and Land cover

Spatial map of land cover classification in Jakarta (A) 1989
and (B) 2002

Landcover 89 Landcover 02

o Cloud o Cloud )
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STATISTIC OF LAND COVER, Jakarta

30000
25000
= 20000
<
S 15000
-
<
10000
5000
' Water Body  Vegetation
Change detection of Landcover change 01989 3039 26488
using overlay matrix in Jakarta m2002 3320 21272
Land cover  Waterbody Industry  Residence  Vegetation Cloud
(ha) (ha) (ha) (ha) (ha) (ha)
Waterbody 970 415 605 1014 35
Industry 360 3236 3061 3217 360
Residence 489 5162 12600 5517 77
Vegetation 1447 2610 10909 11364 158
Cloud 54 145 140 160 35

Residence
23845
27315

Industry
9961
11568

01989
n2002

Cloud

527

388
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URBAN HEAT ISLAND, Jakarta

Km 10
Validation Ts satellite vs Validation Ts satellite vs
T observation (1989) eCriteria of Correlation T observation (2002)
40 Coefficienti:
a 40
4 35 y=5.99x - 132.99 1.0,00 — 0,20 : very weak o ——
bt 2= — ®
g e 20,21 0,40 : weak 87| =
3 e 3.0,41 - 0,70 : strong B y=2.43x-33.88
ﬁ 25 " 4.0,71 - 0,90 : very strong & 25 R*=0.87
20 5.0,91 — 0,99 : very very strong * 20
26 26.5 27 275 6.1,00 : perfect 27.5 28 28.5 29

T Observation (°C) T Observation (°C)



Statistic of Surface Temperature, Jakarta
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2. Surface Energy Balance (SEB) analysis

Land cover classification of Semarang & surrounding 2002
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Net Radiation (Rn) (W/m?)
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107170

Soil Heat Flux (G) W/m?
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Composition of surface energy balance in land cover
types

Urban Area Vegetation Area Wet/water Area

RESIDENCE FOREST

WATER BODY

o >

OPENLAND PLANTATION

o %

INDUSTRY PADDYFIELD

EMBANKMENT

= =
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3. Drought Monitoring
Land use classification, Bandung 2001
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Latent Heat Flux (L

Latent Heat Flux (L)
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Bowen ratio and Evaporative Fraction using satellite
data for Practical Drought Risk Monitoring

* Crop failure, no harvest ???




BOWEN RATIO

H

F=2x

 Bowen Ratio (B) is the comparison between the flux of air
heating (H) and heating the water vapor flux (AE) can be
expressed as a ratio of Bowen (Bowen Ratio)

* Bowen ratio was higher, the higher level of drought



EVAPORATIVE FRACTION

* The concept of energy balance to calculate the fraction of
evaporation for monitoring drought is the evaporative Fraction (EF),
which would low value for the dry areas.

AET
An-G

FO¥

* EF is the evaporative Fraction, 4£&I isthe energy for
evapotranspiration, Rn is net radiation and G is the energy to heating
the soil.



Bowen Ratio & Evaporative Fraction, Bandung 2001

. Evaporative Fraction (EF)

Bowen Ratio (BR)

N N
\‘*E \‘*E

S S

N Bowen Ratio (BR) e : / s D g ‘-/.' S f_"‘

0-0.1 T B 02-0.3
0.1 -0.25 0.3-0.4
v 0.25-0.35 0.4-05
» 035-0.5 0.5-0.6
s 05-2 0.6 -0.7
s 2-4 0.7-0.8
0.8-0.9

35



4. Design of SEBALIS
using Visual Basic and GIS

Menu map, table & graph in SEBALIS for NDVI

" Map of NDVI |
se—

e | B i =il )
N A& & X[ OS] | mapcoordinates  Livang: 550 Bupr: 10758 Data:

Data processing :
Without SEBALIS ~ 1 week
With SEBALIS ~ 1 hours

Table & Graph

=)

Export to Excel

Warm

Sheet1 Sheet2 “Shed]4[ & |

B (@R - emE B
| e e || o e s o o
g 003 53¢ l 65 %
Max ] ] D.04 706 :
0B | e [4] a 8 c )
Haoweoge T P |1 Novi  Area(ha)
P = e
D] E ! 21 il 3 '0.03 1,694
= || ot s 5 = 4 foos 1,705
- ] o 5 005 1,502
6 0.06 1778
7 [0.07 1,763
8 0.8 1,769
9 [0.09 1,825
1001 1871
11 /0.1 1,933
12002 2031
13013 1,758
140.14 2019
15015 2,106
16016 2002
17/0.17 208
18 /0.8 2,110
] b 119019 2,020
|2002 25%
NOWY

=7

|G 10 (=)

<
()]
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5. Urban Climate Modelling
using Weather Research

Field Domain 1 Domain 2 Domain 3 Domain 4
Meridional Grid 73 100 121 100
Dimensions
Zonal Grid 40 64 100 100
Dimensions
Vertical Level 31 31 31 31
Grid Resolution 27 km 9km 3km 1 km
Terrain Resolution 10 min (~18 km) 5 min { ~9 km) 2min (~4 km) | 305 (~0.9km)
Explicit Moisture WERF SM 3-class WERF SM 3-class Purdue Lin No microphysic
Scheme scheme scheme scheme
Longwave RRTM scheme RRTM scheme RRTM scheme | RRTM scheme
Radiation Scheme
Shortwave Dudhia scheme Dudhia scheme Dudhia scheme | Dudhia scheme
Radiation Scheme
Surface Layer WS similarity W5 similarity WS similarity | MM5 similarity
Land Surface 5-layer thermal 5-layer thermal 5-layer thermal | 5-layer thermal
Physics diffusion diffusion diffusion diffusion
Cumulus Scheme Betts-Miller-Tanjic Betts-Miller-Tanjic Kain-Fritsch No cumulus
scheme scheme scheme scheme
PBL Type YSU scheme YSU scheme Y3U scheme YSU scheme

Forecast (WRF)

JTEarrsrenrTn

I3l IIIIIIIIIIIIIII

7

LTI TrrrrrTr ey r ey ey errerreyTy

PPN RN TR rs e err e ierInireyresd

JALL AL LA L Ll L L4l

|

Benchmark configuration of

PC Cluster, to run WRF Model

= Application: Advance Research
WRF YV 3

= 1 server: Processor dual core
AMD, Motherboard, Memory
DDR2 4112232KB (4GB), SATA
300GB.

= 15 Nodes of Cluster:
1 node: Processor Dual core
AMD1212 1GHz, Motherboard
sata Raid, Memory DDR2 2GB,
Hardisk SATA 500GB.

= OS: Redhat Enterprise Linux 5,
Linux version 2.6.18-8.el5

= Compilers: Fortran 77

» Softwares: GrADS, NetCDF,
HDF4, Matlab, Vis5D,
MPICH2(PGI+GCC), Apache,
Php, mySQL.
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Urban Climate Modeling with landuse modification

- .
/_u Landuse data
(NCEP, satellite)

WRF-ARW Modeling System Flow Chart

WRF

) Post-
DIE:‘SWM v ,_I rocessing WRF-ARW Model Processing &
/ \ Visualization
Allernasve
= =
20 v Gea,
Standard SomiiLina 4.5
30: Superced ; LES »{ NCL
Obs Data Iy
v Global: relgsuse
| ARWpost
0BSGRID WRF-Var (GeADS /
. Viss0)
WRF )
Tetromml RIP4
y
\ WPP
(GeADS /
“1 wes - — GEMPAX)
Gridded Data: ey
NAM, GFS,
RUC, NNRP,
AGRMET (sod]

|

Landuse
simulation

Landuse

v
i—- I—' modification

1

VVRF Model

I

| E— il
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GraDS: COLA/IGES

Comparison of Land Use USGS and Land Use from

Urban Classification

LAND USE INDEX defoult USGS

Index Description
1 Urban
2 Dryland Crop. Past.
3 Irrg. Crop. Past.
4 Mix. Dry/lrrg.C.P.
5 Crop./Grs. Mosaic
6 Crop./Wood Mosc
7 Grassland
8 Shrubland
9 Mix Shrb./Grs.
10 Savanna
11 Decids. Broadlf.
12 Decids. Needlf.
13 Evergrn. Braodlf.
14 Evergrn. NeedlIf,
15 Mixed Forest
16 VWater Bodies
17 Herb. Wetland
18 Wooded wetland
19 Bar. Sparse Veg.
20 Herb. Tundra
21 YWooden Tundra
22 Mixed Tundra
23 Bare Grnd. Tundra
24 Snow or lce
25 No data

2009-03-05-08:12

LU USGS (default)

LAND USE INDEX (URBAN CANQPY)

=v

2003-05-[9-0B:17

LU Reclassification
using LU actual/origin
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Modification of Landuse runs in Weather Research
Forecast (WRF) model

LAND USE, ORIGIN ‘ LAND USE, SCENARIO 1
19 Bar. Sparse Veg.
17 Herb. Wetland
15 Mixed Forest

13 Evergrn. Broadif.

11 Decids. Broadilf.

v

9  Mix Shrb./Grs.

rassland
4 5 Crop. Grs."Masaic

Irrg. Crop. Past.

VORSE  108AL  106TC  10GAL  MeSE 10 W000E
10650 1086  10TE  106AC  10ASE 107 1LME

1 Ugban

LAND USE, SCENARIO 2 LAND USE, SCENARIO 3 LAND , SCENARIO 4



Statistical Analysis of Landuse

Land use before and after modification (km?)

3000
& ™ origin
ézm | M scenario 1
= 2000 Wscenario 2
2 mscenario 3
: 1500 - scenario 4
w
= 1000 -
E 0 | Land use changes of LU after
q L L] L
0 modification (km?)
Grassland Water Bodies
1 5 16 1500
Land use types " scenario |
® scenario 2
1000 - .
o " scenario 3
é N scenario 4
= 500
o
s r
o
5 0 =
= Dryland |Irrg.Crgp. [ Crop./Grs. assland
é CropPast. Past, Mosaic
T-500 1 3 s 7
Land use types
-1000
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AR TEMPERATURE (K), ORIGIN AIR TEMPERATURE (K), SCENARIO 1

o

SPATIAL o
ANALYSIS OF [~ " %0
UHI (306 K) - =

SRR
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Statistical analysis of Air Temperature (Ta or T2m)

Distributions of Ta from the The changes of Ta area
results of WRF model runs after land use modification
3000 600
® origin ¥ scenario 1
2500 A u scenario 1 '2400 1 M®scenario2
b’l-\ 2000 - M scenario 2 éf | Scenaﬁos
é M scenario 3 g 200 - ¥ scenario 4
§ 1500 scenario 4 8 o
g 1000 - g
200 -
g
500 - =
400 -
0 - Surface air temperature (7a) (K)
301 302 303 304 305 306 600
Surface air temperature (7a) (K)
Ta (K) scenario 1 scenario 2 scenario 3 scenario 4
301 226% 47% 16% 5%
302 -7% -4% -5% -6%
Changes of Ta area from
303 -9% 10% 11% -16% C
origin in percentage
304 9% 11% 13% 44%
305 14% 14% 15% 37%
306 5% -48% -54% -88%
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TENPERATURE 2M, t=

Cross section
of Ta (T2m

A-B

TEMPERATURE LAT 6.2

1GB.5E 106.6E 57| 106.BE 108.9E 1G7E 107.1E 455 &, 2 €35 6258 6.25 &£.158 6.1 €055 65 5.955 58S 5.B55 5.BS

GrADS: COLA/IGES 2008-08-D4-14:32 GrADS: COLA/IGH 2008-09-D4-14:24 1 1



Air Temperature (UHI) (T2m) for 48 hours
WRF Model runs in 6.25 S (A-B) cross section
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MODEL VALIDATION

Ta WRF vs TANJUNG PRIOK

w
(=)

N
(9]

y=0.7038x + 8.7467
R? = 0.609

)
2
-
a
-3
L
3

L]
=

26

Tanjung Priok (C)

Ta WRF vs SOEKARNO HATTA

y=0.7095x + 9.5468

R?=0.641 26*5 1.0,00 — 0,20 :
2.0,21-0,40:
3.0,41-0,70 :
40,71-0,90 :
5.0,91 - 0,99 :

6.1,00
25

SOEKARNO HATTA (C)

Ta WRF vs OBSERVATORY JAKARTA

y=0.778x+ 5.6642
R*=0.4991

Ta Data Stasiun [Celcius)

oCriteria of Correlation Coefficienti:

very weak
weak

strong
very strong
very very strong

: perfect
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BASIS DATA ATMOGSFER INDONESIA (BISMA)
[INDONESIAN ATMOSPHERIC DATABASE]

http://bisma.sains.lapan.go.id/

= @ bisma.sains.lapan.go.id/intro/ c @' AOL Web Search r ﬁ B ¥ A& =

5 Latest Headlines @ [EEMIBIa—F /iv... WY E-Takah

|Sbisma  Eksplorasi Bisma Feedback P
Basis Data Atmosfer Indonesia (Bisma) merupakan sistem yang mengelola
Sistem ini merupakan hasil litbang Pusat Sains dan Teknologi Atmosfer Lembaga
. l S m a Penerbangan dan Antariksa Nasional (Lapan).

Basis Data Atmosfer Indonesia (Bisma) masih dalam versi beta, untuk itu
J Basis Data Atmosfer Indonesia

>

koleksi data parameter atmosfer.

m

feedback sebagai bentuk partisipasi Anda sangat diharapkan untuk
penyempurnaan.

Untuk masuk ke Bisma silakan klik tautan "Eksplorasi Bisma" pada bagian atas
(header) halaman ini.

Preview Halaman-halaman Bisma vers/ Beta

ft & B QL G

Halaman Depan Daftar Nama Alat Daftar Data Atmosfer Hasil Pencarian Daftar Data Unddy

1

Bimtek Online

Halaman Depan

Halaman Depan adalah halaman yang pertama kali muncul saat Anda eksplorasi

Bisma. Halaman ini berisikan tautan-tautan yang dapat Anda gunakan untuk menelusuri
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A BERANDA >> SATELIT

Terra (Parepare)

Aqua (Parepare)

MTSAT

TRMM

Profil Vertikal Atmosfer (MODO7) Raw

1.0329.mod35 hdf (91.67M) | tgl. data : 2014-10-28 03:29:00 @
1.0159.mod35 hdf (27.19M) | tgl data : 2014-10-28 01:59:00 @‘
0.1505.mod35.hdf (111.06M) | tgl. data : 2014-10-27 15:05:00 @‘
0.1328.mod35.hdf (90.62M) | tgl. data : 2014-10-27 13:28:00 @‘
0.0246.mod35.ndf (107.89M) | tgL data : 2014-10-27 02:46:00 @‘




Info Alat TRMM

3B42RT.2014102821.7bin.gz (231.81K) | tgL data : 2014-10-28 21:00:00

3B42RT.2014102818.7bin.gz (243.14K) | tgL data : 2014-10-28 18:00:00

3B42RT.2014102815.7.bin.gz (232.49K) | tgL. data : 2014-10-28 15:00:00

3B42RT.2014102812.7bin.gz (235.24K) | tgL. data : 2014-10-28 12:00:00

<4
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Equatorial Atmosphere Radar (EAR)

Lidar (Kototabang)

Angin Vertikal

EAR ANGIN.MERIDIONAL 20131222 vwnd.csv (138.34K) | tgl data -

Angin Zonal (Angin Barat Positif)

2013-12-22 00:00:00

Raw

EARANGIN.MERIDIONAL.20131221.vwnd.csv (138.34K) | tgL data

:2013-12-21 00:00:00

EAR.ANGIN.MERIDIONAL.20131220.vwnd.csv (138.34K) | tgL data

:2013-12-20 00:00:00

EAR.ANGIN.MERIDIONAL.20131219.vwnd.csv (138.34K) | tgL data :

2013-12-19 00:00:00

EARANGIN.MERIDIONAL 20131218 vwnd.csv (138.34K) | tgL. data

:2013-12-18 00:00:00

EARANGIN.MERIDIONAL.20131217vwnd.csv (138.34K) | tgl. data

:2013-12-17 00:00:00

EARANGIN.MERIDIONAL.20131216.vwnd.csv (138.34K) | tgL. data

:2013-12-16 00:00:00

EAR.ANGIN.MERIDIONAL.20131215.vwnd.csv (122.12K) | tgL data

:2013-12-15 00:00:00

EARANGIN.MERIDIONAL 20131214 vwnd.csv (138.34K) | tgL data :

2013-12-14 00:00:00

EARANGIN.MERIDIONAL.20131213.vwnd.csv (104.00K) | tgL data

:2013-12-13 00:00:00

EAR.ANGIN.MERIDIONAL.20131212 vwnd.csv (138.34K) | tgL data

:2013-12-12 00:00:00

©00P00O0O00O0006
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€02 Monitor (Watukosek)

AQMS

CO2 Monitor (Bandung)

Dasibi (Ozon Permukaan)

€02 (Karbon Dioksida) per 1 menit

C02.BDG.1j.20111227 (0.00B) | tgl. data : 2011-12-27 00:00:00

C02.BDG.1j.20111226 (864.00B) | tgl. data : 2011-12-26 00:00:00

C02.BDG.1j.20111225 (816.008B) | tgl. data : 2011-12-25 00:00:00

(C02.BDG.1j.20111224 (816.008B) | tgl. data : 2011-12-24 00:00:00

C02.BDG.1j.20111223 (1.01K) | tgL data : 2011-12-23 00:00:00

®©0 00606




© Bisma (versi Beta)

a O Parameter Fisika Atmosfer

Visible
Data hasil pengukuran dari alat MTSAT

® Parameter Kimia Atmosfer

Profil Vertikal Atmosfer (MODQ7)
Data hasil pengukuran dari alat Terra (Parepare)

=l Parameter Fisika Atmosfer @ Parameter Kimia Atmosfer

03 (Ozon) Permukaan
Data hasil pengukuran dari alat Dasibi (Ozon Permukaan)

Profil Vertikal Atmosfer (MODOQ7)
Data hasil pengukuran dari alat Aqua (Parepare)

Data AQMS (CH4, NMHC, THC, CO, NO, NO2, NOx, 03, SO2, PM10) per 30 Menit
Data hasil pengukuran dari alat AOMS

IR4
Data hasil pengukuran dari alat MTSAT

Data AQMS (CH4, NMHC, THC, CO, NO, NO2, NOx, 03, SO2, PM10) per 3 menit
Data hasil pengukuran dari alat AQMS

IR3
Data hasil pengukuran dari alat MTSAT

CO2 (Karbon Dioksida) per 1 jam
Data hasil pengukuran dari alat CO2 Monitor (Bandung)

IR2
Data hasil pengukuran dari alat MTSAT

CO2 (Karbon Dioksida)
Data hasil pengukuran dari alat CO2 Monitor (Watukosek)

IR1
Data hasil pengukuran dari alat MTSAT

Data AWS (Temperatur, Curah Hujan, Angin, UV, Radiasi Matahari)

Data hasil pengukuran dari alat AWS (Tanjung Sari)

Data AWS (Temperatur, Curah Hujan, Angin, UV, Radiasi Matahari)

Data hasil pengukuran dari alat AWS (Bandung)

Curah hujan (3B42RT)
Data hasil pengukuran dari alat TRMM




l: bisma Exploration Bhishma Bimtek Online Feedback

Technical Guidance Online

Bimtek online is a feature that gives a tutorial Bhishma processing some of
the data that is in Bhishma.

Here 1s a link to:

MTSAT Data Processing

Copyright Center Atmospheric Science and Technology - 2014 Lapan

l: bisma Exploration Bhishma Bimtek Online Feedback

Bimtek Online

MTSAT Data Processing Tutorial

further
Preparation Application Support

Preliminary v

Preparation Application Support
Install Application Support
Configuring System Variables In Windows
‘ Data Preparation and Scripts
7 Running Applications Grads to Plot Data

. IR3, and IR4 takes the following applications:

. gawk
. zcat.exe
. pgm2raw.exe

. pgm2fctb.exe
7. tgh2ascf.exe

MTSAT Data Processing Tutorial

further
Preparation Application
Support
For both data processing MTSAT IR1, IR2, IR3, and IR4 takes the
following applications:

Preliminary v

1. Grads

2. Gzip

3. gawk

4. zcat.exe

5. pgm2raw.exe
6. pgm2fctb.exe
7. tgh2ascf.exe

previous further
index Preparation Application Support




MTSAT Data Processing Tutorial

previous further
Preliminary Preparation Application Support v Install Application Support

Please download the application support for MTSAT data processing, by clicking the link
below:

1. Grads

2. Gzip

3. gawk

4. zcat.exe

5. pgm2raw.exe
6. pgm2fctb.exe
7. tgh2ascf.exe

MTSAT Data Processing Tutorial
Dreperation Application Support Install Application Support v Configuring System Fariabies In Windows

When finished downloading the required application, the next iz doing the install for each application.

—

=]

w

i

. Install Applications Grads

To install the application for Men- grads please double click the downloaded installer with filename "grads-2.0.a4.02a. 1. win32_superpack.exe". And follow
the instructions provided when mstalling. No special configuration is done during install, vou just need to press the nexr button and finisi Ensure grads
applications stored in the directory C: \ GrADS20 (defawir setting)

. Install Applications GZIP

To install the application for Men- gzip pleaze double click the downloaded imsralier with the file name "gzip-1.3.12-1-setup exe". And follow the
mstructions provided when installing. No special confizuration iz done during install, vou just need to press the next button and finish.

. Install Applications gawk

Same thing with installing GZIP, To install gawk application for Men- pleaze double click the downloaded fuwstaller with filename "gawk-3.1.6-1-setup.exe".
And follow the imstructions provided when installing. No special configuration iz done during install, vou just need to press the next button and finish.

. Copy and Paste zcat.exe, pgm2raw.exe, pgm2fctb.exe, tgh2ascfexe, tail exe

Create a folder in C: \ with the name Pelatthan\MITSAT and create folder: within folders PelatthanMTSAT support. Copy and Pasts application with the file
name "zcatexe”, "pzmlraw.exe", "pemlfctb.exe", "tgh2ascfexe”, "tail exe "to the folder C: ' PelatthanMTSAT | zupport | that was created earlier.




e Saber
Ireall Appication Sppent Ceafiguring Syvtem \ariables Ia Windows Data Poeparzton md Scrigh

To be able %o support MTSAT data p sing, fivt need % configare the Windows Jatem variobies. e adding the pack of yupportng applicatoss
ha are stored & e directory C: \ Pelachas)ITSAT | suppoet. Here are the steps:

1. righ.chick My Coenputer and select Properses
2. Sywmess Propesties window will sppear and select Advasced sywes settisgs
3. Sadect e Advanced tsb a1 thows balow

EEC i ——

| Computer Name | Marcure | 6o | Sytam Prtncson | Memote|

o T Pargee

Pedomarce
Viour' dhecin races scheduing ey wage. o Wi memory

[ somen |
Uner Protien
Dewtin sers bt Vo yns o

[ sqmen |

Catp wt P ey
YR E0S IyRem ahse wE OGO rfomaor

[ o |

(o] (omen ] [ 5o

4. Click ®e Emvwrcament Vanables bemos

5. Environment Variables window will appear.

D T ——
e o aties r tremmants
Varutie Ve .
3
L] CProg am Ples (36 Momeht Veus ...
MOZIUGHNP... CPvogyam Ples (x86) Font Solmare),..
[MRTDATALR cyedeioolyets 7]
Come ) (oo ) [ oo ]
Dt araties
Voratse e -
o5 Windows NT :
o CProgram Fles () Maronsh Vsl .. )
panexr COM, D, BAT, OO, VB5:, VI ;...
| PR A NOM -
(v ) [Cear ) [ osew )
=) Canan )

6. In the System Variables, find the variable in the Variable column named Path, z=lect it and click the Edit button.
7. It would appear form the Edit System Variables. There are two (2) input az shown.

8. Edit Variable value add the final zection; C: | PelatthanMTSAT | support (note the semicolon (;)), and click the OK burton.
9. Press the OK button in the Environment Variables window.
10. Press the OK button on the Systam Properties window.



eviou: further
Confizuring System Fariables In Windows Data Preparation and Scripts v Runming Applications Grads to Plot Data

In this tutorial MTSAT IR1 will process data at 00 UTC 2012-01-01 date. To zet started pleaze follow the steps below:

1. Create a directory with the name of "if" in the directory C: ' PelatthanMTSAT, and in the directory "if" create a directory "IR1".

[ =)

. Download and save the file MITIR]1 2012010100.pem ez to the directory C: | PelatthanMTSAT \if \ IR1

()

. Download and save the file MTS212050908CAL .dat.ez to the directory C: \ PelatihanMTSAT \1if

4. Open the application editor (notepad), copyv and paste the script below:
echo off -
set _pemfile = MTIR1_2012010100.pem
set _calfile = IR1CAL dat
gzip -dc C: \ PelatihanMTSAT \ if \ IR1 \ MTIR1_2012010100.pgm gz>% _pemfile?%

zcat C:\ PelatihanMTSAT \ if \ MTS212050908CAL dat gz | awk -F "/IR1 Temperature / {print § 2} '>% _calfile% -
< b

zave the script with the name "mtzatread]. bat” to the directory C: \ PelatihanMTSAT | though, make sure the Save As Type option is set to All files
5. Open the application editor (notepad), copy and paste the script below:
pem2raw.exe MTIR1_2012010100.pgm IR 1caltxt -

4 b
save the script with the name "pgm2raw.bat” to the directory C: | PelatihanMTSAT | though, make sure the Save As Tyvpe option is set to All files
6. Run the z2cond script by double clicking the file "mtstaread] bat" and then run "pzmlraw.bat".
7. After unning "mtsatreadl.bat”, in direktrori C: | PelatthanMTSAT ' if it will appear two files named "IR1CAL dat”, and "MTIR1_2012010100.pgm"
8. After running the script "pgm2raw.bat”, in direktrori C: | PelatthanMTSAT \ will appear if a file with the name "TB2001_2012010100.raw"




previous = -
Data Preparation 2nd Scripts Running Applications Grads to Plot Data

To perform a data plot with Grads, be prepared ctlnya files. Here are the steps to create a file ctl
1. Open the application editor (notepad), copy and paste the script below
yrev template options
DSET C: \ PelatihanMTSAT \ if | TB2001_2012010100.raw
TITLE TBB
Undef -080
XDEF LINEAR 70 025 2800 0:05
YDEF 2800 0:05 -69 975 LINEAR
Linear ZDEF 111
TDEF 24 LINEAR 00z017an12 1d
VARS 1
IR10-1,40,1 (kelvin)
ENDVARS
< »
save the script with the file name "pelatihanmtzat.ctl” and stored in the directory C:\ GraDS20 ' data, make sure the Save As Type option is sef to All
files.
2. Run the program by clicking Grads
Start -> All Programs -> Grads 2.0 -> Grads
It would appear the two (2) new window. The first window iz the place to give orders, and the 2nd iz the window to display the results of the plot
3. Type in the first wi : open pelatih ctl and press the enter ksy

4. Then type: sez gxout hires and press the enter ksy
5. Then type: camoot ser on and press the ender bey
¢. Then type: ser lar -11 1] and precs the encer bey
7. Then type: set Jon 90 141 and prec: the enser by
$. Then type: JIR] = 100 and prez: the enter bey
©. Thea type: cdarn and pre:: the exter bey
10. Thea type: title drore MTSAT IR January 1. 2012 00 UTC and pres: the exter ey
11, To save 24 plot in B4 form of images with extensica "PNG”, type printime C | Pelorhae MTSUT | f | muae_irl_ljend01200usc pug pug white and pres:
the ener Ry
images that are stoced with the file same mtiat_i]_1jaa201200utc pag
The result will be ax shows below

MTSAT 1 Jan 2012 00 UTC




YALIDASI

Penentuan Awal Musim dari satelit MTSAT Metode SPI .
dan Data Grid SP| dari satelit MTSAT Validasi data dilakukan dengan cara membandingkan kualitas
_ data dengan menggunakan parameter statistika antara lain :
+/ aiams X, =X, ~ koefisien korelasi,
) ] SPI = ~ koefisien determinasi,
Medthe | ¥ St ag » RMSE,
= ~ Bias,
& » MAE
[ Corsh eten | ~ STDEV.
L= 1 dimana 8s =15 (£-0)
r— [: X= curah hujan bulan ke i, »=
T 1 X bar = curah hujan rata-rata periode tertentu g =15 (£ -0
J W o = standart deviasi periode tertentu, [y b-sb-3) | et

Nilai SPI : transformasi dari distribusi gamma G(x)

A menjadi standar normal
[ dimana Ei adalah nilai estimasi di sebuah stasiun
e pada hari tertentu, Oi adalah yang diamati atau
pengukuran dan n adalah jumlah data yang dianalisis,
. Normal MK & MH, PMK & PMH
Normal AMK & AMH berdasarkan TRMM di Jabar Berdasarkan SP| TRMM di Jabar
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SADEWA 2.0 F—' T—:“l
Satellite Disaster Early Warning System JI 'H = v - - L

Sistemn peringatan dini bencana dapat mengurang! resiko
bencana dengan momnghllun kesiapsiagaan dalam
ehadapi b kejadian hujan
chum yang berpotensi menimbulkan bencana banjir dan
longsor di seluruh wilayah Indonesia dengan resolust 5 km?
mendekati real time dan mengirimkan informasi peringatan
dini melalui website, e-mail dan pesan singkat (SMS) kepada
plhak-pihak yang terkalt dengan penanggulangan bencana,

%‘
, L G
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Sadewa terdiri dari sub-sistem pemantauan, sub-sistem
prakiraan, dan sub-sistern peringatan
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Domain penelitian

Kerinci

Krakatau

Sinabung

Hari aktif

Tidak ada kenaikan SO,
yang tinggi dalam domain
yang diduga berasal dari
Sinabung=> maksimum
S0, di luar domain/ emisi
S0, kecil

Level 1 (8 m) Level 9(219m)  Level 25 (6375 m) :

Hari sebelum aktif

=0 [lso-60 [H<0-50 [30-<0 [H20-30 [J10-20 [[H00-10  Cams:000%



2419 244,08 272

Ozon Total di wilyah Jakarta, Bandung, Yogyakarta, Watukosek dan Denpasar

Ozon total (DU) di Indonesia, rata-rata tahun 2004 sd 2011

2590 aJ2.4 2390
UVI Pulau Sumatera (2004 sd 2012)
14
1
12
T
10
9 — UV
—— -t
8
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Tahun
Gambar 3. Pola tahunan UVI tahun 2004 sampai dengan Desember 2012 (hitam) dan pola
tahunan rata-rata 2004 sampai dengan Desember 2012 (merah).



Wilayah Indonesia

ANALISIS CO SEBAGAI PROKSIAEROSOL PENENTUAN CO SEBAGAI ;
PROKSI AEROSOL = e
IWC Awan Terpolusi AURA MLS 215 hPa (CO > 108 ppbv) : : : :
Ags 2004 ~ Des 2011) SUMATERA . P
' o b
- s H
. e 1mgm?) Scatterplot AOD -MODIS terhadap CO-MLS " :
: e ppbv (Sumatera pada kondisi berawan (IWC > 2 mg) PP : :
' *\ - dan Kalimantan) Untuk : Wilavah SUMATERA 0 : :
- s = » " » » mw » e w m
< .n Ottnt
. - - : :
Nilai AOD rata-rata bulanan ( Ags 2004 ~ Des 2011) l : £ Nilai maksimunm CO = 180
oy, * Nilai minimum CO = 90
DA :
heegl,r { Kuartil 1= 90 5.d 112 (awan bersih)
AOD (>0,2) - . | Kuartil 2= 112 5.4 135 :
(Sumatera dan : WL  Kuartil 3 = 135 5.d 157 (awan terpolusi) |
Kalimantan) - : F ’ { uarti 4 2 157 5.4 180 (awan terpohsi).
: (S EUNG T 2
K €O (ppbv)

ANALISIS PENGARUH AEROSOL TERHADAP Analisis Korelasi AOD dan CO

UKURAN PARTIKELES (r,) Wilayah Indonesia
Korelasi antara AOD dan r, rata-rata bulanan CO vs AOD
(untuk KALIMANTAN) .
(2004 - 201 1) . Agustus 2004 - Desember 2011
CO high sensitivity (6 =0,27) CO low sensitivity (6 =0,04) 0.26
0.24
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Sumber : Rosida 2012



Distribusi SO, Total Kolom sumber AURA OMI 2004 - 2010 (Giovanni, 2012) dan Distribusi NO, troposfer sumber AURA OMI 2005 - 2010 (Giovanni, 2012) dan
Hotspot sumber dari MODIS AQUA/TERRA (FIRMS, 2012) Hotspot sumber dari MODIS AQUA/TERRA (FIRMS, 2012)

Kecenderungan keasaman air hujan

Sumatera 2000-2010

Mum Strong El Nino

EEREENEEEE

Sumber : Tuti B, 2012



Minimum kebutuhan sistem
1. Mobile Phone Android

2. Terhubung internet

: . -
ton'

oy ¥ "y Y.

Data liputan awan
(Web Server)

Tampilan data spasial liputan
awan di mobile phone
dengan titik tengah sesuai
koordinat GPS atau lokasi
BTS terdekat.

Download file '2' di http://60.253.114.151/silaw/

Install dan kemudian jalankan aplikasinya.

Untuk non android = buka internet browser dan akses alamat :

http://60.253.114.151/silaw/silaw.php

Potensi Hujan : Rendah

(
ol
Cipatat

[ Gununghaly ~ Banjaran
Pacet

Suphmks

aran
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CONCLUSION

v The relationship between Urban Heat Island (UHI) and land cover type
has been studied comprehensively by remote sensing and GIS.

v"UHI is found to be centralized in downtown areas and spreading to the
surrounding area.

v’ Net Radiation (Rn) and Latent Heat Flux (LE) in urban area relatively lower
than vegetation and water area, otherwise Sensible Heat Flux (H) and
Soil Heat Flux (G) are higher than vegetation area.

v’ Evaporative Fraction (EF) and Bowen Ratio (BR) as Drought monitoring
effectively analyse using satellite.

v' EF will be high on the vegetation area and waterbodies, and vice versa
will be low in non-vegetation. BR is the opposite value of EF.
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CONCLUSION (continued)

v'SEBALIS could be to overcome obstacles that complicated and
repetitive work in estimating urban climate variables that
integrates counting process so that it becomes more practical
and easier. Without SEBALIS need ~1 week, with SEBALIS only
~1 hour.

v'LU modification from grassland to urban (scenario 1) will
expand area of UHI with highest temperature (Ta 306K (33°C)
by 5%). In the contrary with the addition of grassland /
vegetation (scenario 2, 3 and 4) would reduce the area with
high temperature (by -48%, -54% and -88% respectively).

v'Database management is benefit for R&D in climate change

quick information on mobile phone.

v'These studies can be used as reference for good urban design
and comfortable environment.

for researcher, student and public, DSS (such as SADEWA), and
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Thank you

laras.toersilowati@lapan.go.id

LAPAN

www.lapan.go.id



Clean, green, & beautiful




