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Abstract:

Satellite data provides the information of datarspaegions which is inaccessible by any other odggh Conventior
measurement of vertical temperature and moisturéles is done by radiosde measurements. This is an exper
point observation and sensitivity affected in baeather conditions and limited twice a day (0000 20 UTC
Remote sensing measurements through satellitpadsides an estimate of vertical temperature anture profiles i
a cost effective and continuous coverage in allthexaconditions in larger domain at hourly basifie estimatio
through satellite provides layer average as perdhelution of sounder on board on the satellitethis paper auor:
validated the accuracy of National Oceanic and Afpheric Administration (NOAA) satellite derived fites b
conventional (insitu) measurements. The results are with closeimpitxwith the in—situ observations. The valide
profiles are furtheutilized by regional and global weather predictinadels

Key Words: UTC (universal time coordinates), NOAA (National gaaic Atmospheric Administration), satel
radiosonde and validation.

Introduction

Atmosphere is composed of different layers liroposphere, stratosphere, mesosphere and exodpéezd on tl
thermal structure. The tropospherehesated from below by latent heat, longwave radmtand sensible heat. Kay
(1959) proposed that the vertical distribution efnperature in the atrsphere could be determined globally
measuring from satellite as a function of wavelanghe thermal emission of various bands of atmesphike 15um
carbon-diexide (Co2 band) along with Ozone (03) & Watepma(H20) is the key of profiles ¢emperature a
moisture by remote measurements. Earlier workshermetrieval of profiles through atmospheric reensbunding v
satellite were developed by Wark (1961) and Yamanip®61). Temperature retrieval from satellitaéssitive for tf
transmittance of each layers in the atmosphere anoh@ién of mixing ratio of the absorbing gases.ar dioxide
oxygen are well mixed gases and there mixing riatiodendent of height. The Water vapor is vagablth time ar
space. The weighting otribution of each layer is determined y the wdigitfunction of the layers in a partict
spectral band. The retrieval of temperature carsddieed by solving the radiative transfer equat{®TE) or b
statistical retrieval (based on the large raonde data base) or by hybrid retrievals. This isaatompanied by t
software program made by university of Wisconsiiiernational TOVS Processing Package (ITI Polar-orbiting

satellites derived profiles have another distirt¥amtage over gecationary satellites as they are able to obsen
earthatmosphere system with microwave sensors. Microwgvenetrate clouds that would otherwise blocl
satellite's view of the atmosphere as occurs wgible and infrared observations. Microwavimote sensing allows
to probe the interior of clouds and see both theaphere and surface below. Microwave sensors epéay and nigl
as do infrared sensors, and in nearly all weatbeditions Satellite derived sounding products are validateddriou
authors ion the past (J. wang et al, 2013, Singih, 2002, 2003
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Data and M ethodology

The data is processed withternational ATOVS Processing Package (IAPP) dgped by University of Wiscons
USA for the retrieval of atmospheric temperaturd aroisture profiles, total ozone and o parameters in both cl
and cloudy atmospheres from ATOVS radiance measmtesnThe IAPP algorithm, which operates on N(-15 an
later data, retrieves the parameters in 4 stepsialid detection; 2) bias adjustment; 3) regressairieval; and -
nonlinear iterative physical retrieval. There areimas ways of retrieving the vertical profiles oiriperature fro
satellite measurements. In general, the idea khtov the radiation transfer at different layerghie atmosphere. T
involves the cotribution from the surface as upwelling radiatioralirect emission of various layers of the atmes¢
which depend the transmittance of different layarthe atmosphere depending on the concentratiadheofibsorbir
gases in the atmosphere. In miwave region, the reflected downward atmospherisgon also plays an important |
and that is why emissivity of the surface playsgmificant role. All the elements related to vedli satellite soundi
said above is shown below as radiative ffer equation.

L(p=0)=6,8 07, (b, = O)+ [ BT (L =D do+ @6, )r, (o, - 0 B T N5 P ap

First term in the above equation shows upwellirdjanace from surface depends on emissivg,). Second term is t
direct atmospheric emission, which depends Plafwiction (B,[T( p)]. ) and weighting function%p_’o)) and th

last term represents the reflected downward atneygpbemission. The transmittancz,) of each layer affected by

concentration of the abdmng gases, at different layers in the atmospheaebehave differently with season and !
The data is taken from India meteorological DeparttrLodi road New Delhi as HDF (Hierarchical DatarfRat) an
extracted layer wise through software progrwhich coded in JAVA language. For comparison cotieeal dat
(radiosonde) file is made collocated with the digeberived profiles of temperature at variousssige levels. F
validity the temporal, spatial & vertical differemcs taken + 2 hour+50 km and +50 hPa respective

Results and dissections

The vertical insitu profiles of radiosonde data have high vertiesolution along with limited spatial sampling
calibration problems with changing instruments arelhods. While satellite borne instruments meastve radiance
earth at microwas frequencies to deduce the temperature of thitlogppheric layers. Satellite derived profiles pre
high sampling and coarse vertical resolution. Tigaré 1 below shows the global radiosonde work Wwigmvides tf
direct profiles of temperature as ansitu observation. But this network is limited amd\pdes twice a day the profi
of temperature. Keeping in mind the accuracy olBtg derived profiles is necessary to evalugTime varying bias
that need to removed to the extent to assksste trends in radiosone and satellite data (Metal 2012)
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Global Radiosonde Network
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Figure 1: Global Radiosonde Network

The collocated radiosonde and satellite derivedilpsoare shown in Figs 2 to 6 (a to j) for 27 &8 November, 20
passes. The nearest radiosonde profile is selastger the criteria said above and validated. Stagons seleion it
based on the coverage of the NOAA (National Oce&tinospheric Administration) satellite passes. Thgieve
accuracy is affected in cloudy areas. This is shmwthe case of Ahmedabad temperature profiles.rétreeval in clou
frees areas methes significantly well. The root mean square efRIMSE) and BIAS for 5 stations is shown in tall}
Satellite retrieval has advantage that it is abéglavery time (for Geo satellites), twice a dayFolar satellites anir
bad weather conditiomlso. It is cost effective and maintenance free #@ed information can be utilized bette
Numerical Weather Prediction Models to enhancddhecasting accurac
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Figure 2: Temperature profiles of Ahmedabad retitefrom NOAA satellite and Radiosor
(a) 27-112011 (b) same but -11-2011 NOAA satellite passes
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Figure 3: Temperature profiles of Bangalore regtfrom NOAA satellite and Radiosor

(c) 27-112011 (d) same but -11-2011 NOAA satellite passes
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Figure 4: Temperature profilef Delhi retrieved from NOAA satellite and Radiose

(e) 2711-2011 (f) same but 28-2B11 NOAA satellite pass
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Figure 5: Temperature profiles of Delhi retrieveoni NOAA satellite and Radiosor

(g) 27#11-2011 (h) same but 28-PD11 NOAA satellite pass

WWWwW.ijesrr.org



International Journal of Education and Science Research Review

Volume-1, Issue-1  Feburary ISSN: 2348- 6457
Temperature Vs Pressure
1600 T T 1000
Radigsonde (00UTC 28-11-2011)
“NOAA Satelite (Z139UTC 27-11-2001)
o Trivandrum s
= =
£ st dsa0 §
i i
i A
- =
o a
.
e SO
i]
o0 =50 o a0
Temperature ("C) :
(i)
Temperature Vs Pressure
1500 I T 1000
Radiosonde (D0UTC 29-11-2011)
— NOAA Satellite (2222UTC 28-11-2011) //
£ 1wk Trivandrum > 1 g
= = i =
[:5) ~ (13
5 500 =5
" L
o H
TS0 f | £
0 0
-100 -50 0 50

Temperature {"C)
)
Figure 6: Temperature profiles of Trivandrum reteid from NOAA satellite and Radiosor

(i) 27-11-2011 (j) same but 28-2D11 NOAA satellite pass

53| Page WWWwW.ijesrr.org



International Journal of Education and Science Research Review

Volume-1, Issue-1 Feburary ISSN: 2348- 6457

Table 1: Error analysis (Root Mean Square Error & B

Station name RMSE Bias (Radioson—Noaa
Degree C satellite)
Degree C

Ahmedabad 8.65 9.23
Bangalore 3.28 -2.18
Delhi 6.78 7.16
Goa 2.34 2.65
Trivandrum 3.20 -2.46

Conclusion:

Temperature profiles retrieved by the satellite ax@&ches well with the conventional measuremeThe retrievi
resultsare evaluated by computing the bias and root mgaare (RMS) difference between retrievals and calie
Radiosonde sounding profiles. Retrieved Tempezguofiles from satellite show both warm and calastagainst tl
radiosonde data. Informatiasf temperature and moisture distribution in thetigat atmosphere is useful in Aviat
meteorology, synoptic forecasting and numerical @iad; Radiosonde instruments provide soundingrmédion ove
limited land areas, while vast oceanic areas aid of this data. Validation is a crucial exerciagedo the radioson
has gedecation errors (Schmidlin and Evanov 1< Satellite based retrieval have some limitation likecloud
regions its accuracy is less. Satellite retrieprovides 10-km avege measurements in the horizontal while radios
observations are singf@int measurements that are far apart. Similarlgo —satellite (like INSAT-3D) provides
relatively high, hourly temporal resolution comphte the conventional -hour radiosnde observations. The tim
information from the INSAT sounder can improve nsesde analysis and nowcasting of severe weathesatl t
diagnose the preenvective environment (for example, moisture geatd and boundary layer cold pools) be
significant cloud formation.
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