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Figure 1- Location of meteorological stations used in
Mazandaran province
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Table 2- RMSE and MBE values of TRMM network

data
TRMM aSwis gWosls MBE g RMSE yolio ¥ Jgur
2013 2012

Month —DMSE  MBE RMSE  MBE
Jan 44 15 47 31
Feb 34 1.4 7.4 55
Mar 36 11 53 3.9
Apr 33 2 35 1.2
May 42 3 3.8 0.2
June 37 2.7 37 15
July 2.9 1.4 3.4 1.2
Agu 35 2.6 3.9 -0.4
Sep 2.9 -1.1 34 -2.1
Oct 37 21 37 1.8
Nov 41 2.2 42 2.6
Dec 48 3.2 46 2.8
Average 3.4 -2 3.6 -2.2
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Table 1- Correlation of TRMM data with monthly and
annual air temperature

9 &bl 5o LTRMM gdosls Suwod oyl jmo -V Jguo

92 43¥lus
2013 2012

Month 5 ale R Pvalue R

Jan 0.002 061 0003 058

Feb 0002 06 0.03 0.2

Mar 001 051 004 042

Apr 0003 057 0003 058

May 0.003 0.58 0.003 0.59
June 0.001 0.61 0.001 0.63

July 0.001 0.62 0.001 0.63
Agu 0.001 0.63 0.002 0.59
Sep 0.001 0.62 0.0001 0.66
Oct 0.002 0.6 0.001 0.63
Nov 0.002 0.59 0.002 0.61
Dec 0.004 0.56 0.003 0.57

Average 0.001 0.63 0.001 0.65
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Figure 3- Comparison of monthly temperature data of
ground data and satellite data
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Table 4- RMSE and MBE values of TRMM network

data
TRMM aSis glaosls MBE g RMSE yolio —f Jgus
TRMM
Month RMSE MBE
Jan 4.3 -2.6
Feb 4.2 -2.6
Mar 4.3 -3.2
Apr 3.3 0.1
May 2.5 -0.8
June 3 0.1
July 3.2 -1.2
Agu 3.3 -1.1
Sep 4 -2.4
Oct 3.3 -15
Nov 3.9 -2
Dec 5.1 -3.4
Average 3.8 -2.7
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Figure 4- Comparison of monthly temperature data of
real data and satellite data
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Table 3- Correlation of TRMM data with monthly and
annual temperature

9 4ildlo Lo LTRMM slaosls ( Kicwmod (yl3m0 =Y Jgu

aYlw
Year 2015
Month R? P-Value
Jan 0.51 0.01
Feb 0.53 0.008
Mar 0.43 0.03
Apr 0.25 0.2
May 0.57 0.004
June 0.56 0.005
July 0.59 0.002
Agu 0.58 0.003
Sep 0.57 0.003
Oct 0.56 0.005
Nov 0.53 0.007
Dec 0.52 0.009
Average 0.56 0.004
G309l (wlichlen ) pid

Vol. 10, No. 2, Autumn & Winter 2023, pp. 52-57

BY-BY. oo AF+) oo 9 juals ¥ o o e ol



DOI: 10.22125/agmj.2022.292759.1119

Y3 39598 9 b S (Awgr

Kazemi Garajeh, M., Salmani, B., Feizizadeh, B.
2020. Evaluating the types of split window
algorithms for calculating the land surface
temperature to determine the best algorithm for
MODIS sensor images. Journal of RS and GIS for
Natural Resources, 11(2), 106-127.

Masodiyan, A. 2003. Investigating the temperature of
Iran in the last half century. Journal of Geography
and Development, Zahedan, 48(4), 106-89.

Pahlevanzadeh, N., Janalipour, M., Abbaszadeh,
Tehrani, N., Farhanj, F. 2019. Accuracy
Improvement of Land Surface Temperature
Extracted from Thermal Bands of Landsat
Satellite using Linear Regression and Ground
Observations. Journal of Geography and
Environmental Planning, 30(3), 60-78.

Tan, M.L., Santo, H. 2018. Comparison of GPM
IMERG, TMPA 3B42 and PERSIANN-CDR
satellite precipitation products over Malaysia.
Atmospheric Research, 35(202), 63-76.

Vali, A., Ranjbar, A., Mokarram, M., Taripanah, F.
2019. An investigation of the relationship
between land surface temperatures, geographical
and environmental characteristics, and
biophysical indices from Landsat images, RS and
GIS for Natural Resources, 10(3), 35-58 (In
Farsi).

Williamson, SN., Hik, D.S., Gamon, J.A., Jarosch,
A.H., Anslow, F.S., Clarke, G.K.C., Scott Rupp,
T. 2017. Spring and summer monthly MODIS
LST is inherently biased compared to air
temperature in  snow covered sub-Arctic
mountains. Remote Sensing of Environment, 189,
14-24.

Zadmehri, H., Farrokhian Firouzi, A. 2020.
Estimating Soil Temperature from Metrological
Data Using Extreme Learning Machine, Artificial
Neural Network and Multiple Linear Regression
Models. Iranian Journal of Soil and Water
Research, 51(4), 895-906.

Zhou, W., Peng, B., Shi, J., Wang. T., Dhital, Y.P.,
Yao, R., Yu, Y, Lei Z, Zhao R. 2017. Estimating
High Resolution Daily Air Temperature Based on
Remote Sensing Products and Climate Reanalysis
Datasets over Glacierized Basins: A Case Study
in the Langtang Valley, Nepal. Remote Sensing
Journal, 9(959), 258-271.

Journal of Agricultural Meteorology

=

slp TRMM  lojlsale aSets 51 g cnl 5o

el ad eolaal ol bl len sles ez
O 5l G )b s 5 clin (Sar cnmslis
ol 03y sy slrosls L slojlaale slaosls sy
i 5l TRMM . Glojlsals (ool oles wig, ¢ pizeon
<8 byl sl el (ABly slaosls aliv Sboy asjes
el 5l Sley slesls b o) aslis g TRMM o)lsale
S ad eolatwl oyl gl 5 U Sluye 2 Sle
el 0355 TRMM  (g0,l50le canlie &8s oo ylis
Ay 5o VOV Jlo Gole g 45598 olo sy a5 glaigSa
3 9352 pmas 42,3 8 51 13 Sl e :Sihs o
Lol 039y ugmades 4z )3 Tl meS s )l sllas
o Cowe gl YN0l sleesls 5l oren
oolaiwl imgh cpl led 69,915 Jow g slolgale slaosls
Sl b azgi Lo S aul Jow g osls Coro a5 i
GeiSly g o0g Sl oKl slaws oljassle sl o
ool b bollins] g 005 cnlin Lz 55 o]
oAdlei sl lawl sloolns] =51 5wl o5 gl
shls Glojlgale 4t ool &S] gz @ g el )bl
ol s Saejle el g sles slbesls canlie ST,
Kol g )bl alys a8, ¢ s slaosls JaSS (gl 1A
2,5 oolawl TRMM o lgals 51 g5 oo awaily Slalllas o

&l

Erfanian, M., Kazempour, S., Heidari, H. 2013.
Evaluation and Calibration of TRMM Satellite
Rain in Dry and Semi-Dry Areas of Iran
(Regional Planning), 3(1), 83-95.

Ghafarian Malamiri, H. R., Zare khormizie, H. 2017.
Reconstruction of cloud-free time series satellite
observations of land surface temperature (LST)
using harmonic analysis of time series algorithm
(HANTS). RS and GIS for Natural Resources,
(8)3, 37-55 (In Farsi).

G329l (wliiilgh &y pis

Vol. 10, No. 2, Autumn & Winter 2023, pp. 52-57

BY-BY. oo AF+) oo 9 juals ¥ o o e ol



e . - . o
Journal of Agricultural Meteorology = - ‘5)”%“: ww"b M’w
(Iranian Soc. of Water and Irrig. Eng.) .O (02l 2Ts solel (pusidge ol 4 aily)
Vol. 10, No. 2, Autumn & Winter 2023, pp. 52-57 ‘ BY-0Y. e AF+) luuo) 9 sl ¥ ojlad A+l
DOI: 10.22125/agmj.2022.292759.1119 e o clsoly

Application of processed sattelite images for filling the air tempersture gaps
(Case Study: Mazandaran Province)

A. Yosefi Kebriya!, R. Norooz Valashedi?*

Received: 05/07/2021
Accepted: 07/06/2022

Abstract

One of the main challenges in hydrological and meteorological studies is determination of the air temperature in in
large scale and high altitudes regions with limted stations. The remote sensing images have been widely used for
estimating air temperature providing large scacle, precise data. In this study, in order to evaluate the accuracy of
TRMM satellite air temperature estimates, the monthly data of two years of 2012 and 2013 were used for calibration
and the 2015 dataset for validation. 36 TRMM satellite images of monthly temperature were retrieved and compared
with observations of of 24 meteorological stations in Mazandaran province the correlation coefficents of satellite
temperature estimations and observation data in most months was more than 0.50. Also, the spatial distribution of
TRMM satellite and froundbased were almost same for the accuracy evaluation the MBE and RMSE indices were
used. The highest errors in 2012 and 2013 study years were correspond to February and December, respectively,
with a RMSE value of 7.4 and 4.8 °Celsius, respectively, the lowest error were observed in July and September, i.e.
3.4 and 2.9 ° Celsius, respectively. Similariy, based on the MBE index, the highest and lowest error was belonged to
December and April, with values of -3.4 and +0.1, respectively, and the highest and lowest error based on RMSE
was observed in months of May and December, with the values of +5.1 and +2.5 degrees Celsius, respectively. The
results of this study showed that the use of remote sensing can be recommended in the regions with limited weather
stations.
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