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Abstract

Background and Objective: One of the key issues in quantitative analysis of digital satellite data is to
ensure that the sensitivity of the satellite's radiometer is stable after launch. Achieving such a goal
requires radiometric calibration of the satellite sensor. The aim of this study was to investigate the
possibility of using arid salt marshes as reference terrestrial phenomena for radiometric calibration of
LISSIII and ASTER sensors. For this purpose, salt fields in dry areas of Damghan, Kashan and
Maharloo were used for radiometric calibration of reflective bands of LISSIII and ASTER sensors.
Method: First, the characteristics of salt fields in the study areas were evaluated based on previous
research, field studies and available satellite data. Then, using the calibration relationships, the
information in the guide files as well as the calibration coefficients of the sensors used, the spectral
reflectance of the saltworks in the reflection bands were calculated and the correlation between the
brightness of the images and the spectral reflection of the saltworks (satellite sensor radiation above
the atmosphere) was evaluated.

Findings: The linear relationship and high correlation coefficient (more than 0.8) in each of the
visible and infrared bands near LISSIII and ASTER sensors showed that arid salt marshes as reference
terrestrial phenomena can be limited to radiometric calibration of LISSIII and ASTER sensors in
LISSIII and ASTER sensors. And infrared close to have efficiency.

Discussion and Conclusion: The results showed that the trend of changes is very consistent with each
other (explanation coefficient between 0.8 to 0.9), in other words, with increasing the degree of
brightness, the amount of spectral reflection also increases. Due to the linear relationship and high
correlation coefficient (more than 0.8) in each of the visible and infrared bands near LISSIII and
ASTER sensors, the atmosphere did not have much effect on the received radiation of the sensor.
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Table 1. Specifications of the meters used

adlais ol suiziaw el

Jle oo

REAN

Pl

olals LISSIHI

REAN

Pl

olals ASTER

Yoo¥ | Ve
Yeof Yo
Y- ol
Al 4593




Iy w3l 00laiwl L ASTER ¢ LISSIHI glaosioriow gl pd S oS0l (o) 0

4

Halite
0.8 F

i
ATCanite

08k

0.6

Reflactance (%)

Bischofite
04t

0.3

0.2F

L'

_", 3
0.7 J m

Epsomite

1000 1500

2000 2500

Wavelength

b glgil (b CUjl (o —F S
Figure 2. Spectral reflection curve of different types of salts

s ST el L sl
e abli ali Offset .w/mP.sr.umyDN)
Sl ol e 4S5 Bl o 3l 18T Bzl b g IS
gl 3 hid gl I G @bli bl 5 cod 45
sosls  polie  aigh oo osliul el sbvesls  jas
Sygo & (L) "o a3 LISSHIT s saio IS
odlio ydST Slidig, a0 bows gl oo ools olid Qca
a L) oz (53555 ik B 4 S gl sleesls
LISSHI ssimis (650, cygml pollS ol ps sl
el Loy sitemsl; gl Culps ol S
I (S oo st oo Carmle> oy ceddS L Lol aien
logos igiioo j9, abgpe sapleils Lasi ulps ol
63591 oolitl 5,90 (sbrosls Tslozal, BB Lo Sledbl oy
s LSy oldg, ax 0 (V) alayl) 5l eolaswl b cnl ool
Wigd oo b b il 4 S daw oado IS slaoslo

L -L ™

_ max A min A
L/l - Qcal + Lmin/l

Qcalmax - Qcalmin
Con> ot (69959 LSL..]G QA...:L: :L}L «Y) dJa.gb N

DN L suop IS osd, yolio :Qcar «(W/(MZ.ST.UM))

2- Level 1
3- Header File

Spe slaosls 5 lajliSes (Al SL5L Jloges 4 azgi L
lged B lo)3Ses g (oo slawal 5 oolir
SB3L i g (LS ide 5l sle (oBg) 5 s
«Seop o3 oedle 5 Gy lrosgae o S b
Casb, olsale 35 loy yo g 00g (280 @bl 5l 0
VL sadioly (glaylas 4 dzgi b bl o Sl L lSas
Sremly ol sl adllan 5590 Bblie sla)l3Ses
laosizmin Soo5 308 Ggole 5 (S (Sl slanil
pls slacols polie .o eolizwl ASTER 4 LISSIHI
ool Lisles Q &j90a LISSHIT saizws (Lo) ' oo mlaws
S ¥ opolie 4 bt akal; Bl b Gl b Ned o
Slye polie Kbles a5 wigd oo gamaz,0 (YA L j20)
Slsal Sl 5 cnlas polie il ol
Ll 4 Q) s slaosls s el LISSIN susmcs

109 oo oolaiwl (V) alal,y 5.0o (L) sasmiw 53955 b

Q =Gainx L, xOffset M
(Q—Offset)
L, =———
Gain

6&3)3 Ls&o.]a L)’“’L’ IL}L s‘bl.’> @53) )J«)LO.Q Q s(\) 4.!4.") )Q

e s GAIN (W/MZSIUM)) sy simis

1- Level 0




o1y 5 58 ki

VFeo olo 310 35 VeF o loud ciann ) bauxo (55909555 g pole Y

5 Adyem ol 655 :ESUN;, Ol Koy oldl e
Bs (W/MPST.UM)) 13 A 55 10 45 6l 0 o2 5V
Sdlse 4z )0 4 pgal 331 e ;0 (gaid e Ul agl;

(%)

sl adlae 5y90 gble sla)liSes 31 51 o
ol>,e ASTER 4 LISSHI glooaimiw ygul S
b Wl 4 Seo3 je 8 sl 5 (S lanih ol
elids, ax o bows il bas ojlsals sdiomw (23L j0
o ool als o o lgnle ooz 28l s b il a4
sl wSloe el whide 4 slojlgale (sogd; slaosls
Sl ILWIS J3ls 5 csgidgars 51 Sloslra plol
¢ LISSHI slasaiin polal leanly B 0 se>ge
0)5& Lgl.bo..\m QM‘)A_:JLS w‘),a u.umm 9 ASTER
ol iSlas g PBlas polie ¥ oo ol 483 0,00 ool
ol W/AMP.SEUM)) e 1, LISSHT snoeis ol
odizeiw glealy LB, 0gzge Sledbl 5l a5 wws e

el oo 3| LISSII
oz (Shub (Al yiSTu> g JBlas ol Y Jgur

W/ (MZ.SF.UM)) o » LISSIT

Table 2. Minimum and maximum values of spectral
radiation of LISSIII sensor in terms of (m2. sr.um)

w/)

Lmax. Lomin. | @b o Lot
YFAL- -0 . Y
\INgldai . Y
VPEIOYY . f
YE/XAN . A

oudoy S agdy ol Sl Qeaimin «JuSey 2
oado p IS agd, polie yiSlas> Qcalmax (DN=0)
oy b b Pl i (DN=128) s,
oyt s il Sl LmaxA (w/(mZ.sr.umy)
OY) il oo W/(MP.SE.M))
S mhe b mhu > ASTER ewimes slossls
5 o mhw sboosls gk oo 5 yslaex (L1B) 5 "(L1A)
iy ol 5 s Sgons LIA Gl s S gl
Wilige (oS slaosls Koo 5 (s tegdl) g owid g
SIS 5 oad 0, S LB el 5 S raw slaosls Ul
Gloosls aiil o (g megly 5 gwiin 3ylilisl Sloeas
Sl b wbie ces » LiB s 5 S mha
Gl il e oado S lids, ax s les 45 Wlond
ol 68959 b b 4 oo p ST olidg, 4z hos
S oo B eslitul yee Taxly bas culyds eaimie
a0, IS claosls gla oSy olidg, azys (OY)
o (®) abl, 3b ASTER ocaimns LB > 0 S
Wigdge hod il GG
L, =(DN-1)x UCC )
Gy 0w (69,9 b il Ty () alal, o
gy 0ly b ey, UCC (W/(mP.sr.umy)
OY) il oo W/(M2.SF.UM))
Ogole 9 (e slasly (hb b s 5 SMLuS 5l
abl, 5 ASTER , LISSHI slaosinns o3 30,3
o ooliil il S5l 4 il s sl (V)
_oald? ()
~ ESUN, .cos 6,
ol axls g (S a5 QUL Gliee Pp (V1) el o

W/ (MPSEUM)) o s odizmies (65855 seb il iy

Py

Wl 535 4 45 (509708 9oy e o5 e alolé o

P 9 Jsb psal 33 plej qgandygt Cudy agl;

1- Level 1A
2- Level 1B
3- Unit Conversion Coefficients (UCC)



Yo w3l 00laiwl L ASTER ¢ LISSIHI glaosioriow gl pd S oS0l (o) 0
L = 164.543)< DN ©®) 5 Sy 039ame Lol el IS gl (O F ) Ll )
4
128 LISSHI

oz (VW Fglbail) ooy 50,8 (gole

10 eolaswl
odizmiw (VYY) oy 508 oole g Sy edgwe Lo 148005x oN "
SHY Joax 5l asly haws culys a5 o sslinel ASTER 27 178

el o0 156.644 ¥
= L, = 2" DN @
128
W/ (M2.SF.UM))com 5 ASTER ouimiuw glasil asly o ool ps - Joos
Table 3. Conversion coefficients of ASTER sensor band units in terms of ((m2. sr.um) w /)
(M) oml Comlu | (1) gl Comlus | by Comlus | Y Cowlus | ilojlods
N/A YIVO VISAA Nidls |
N/A V/AQ VEND IV A Y
N/A AN < IAPY -JEYY v(N)
N/A AN - IASY -JEYY v(B)
B Joolo azi g 00,5 o Bl pyslai g9, s 5 L, =(DN-1)x0.676 )
loossy D3k anlie cqz laiiwe a5 35300 5, lulel L, = (DN-1)x0.708 )
JB Dolite slagley o pgal S g Al pslal L, = (DN-1)x0.862 @

ESUN;, ,olie Yo 3 @Y Joox aibe 0,8
5l as amo o plas 1) ASTER 5 LISSHI slasaizen

ol ooy 35 soliil o g0 srodizein slosal, L

heb S5l 4 (cagdy (slahs)l (el B Al 5l
LT heb U3k & heb B polie oo b wiad oS

bl oldlaz ()e Jad (20,8 lulyd poii 4 by

w/(mZ.sr.pm)) w33 LISSHI ssciow ESUN;, polio il -F Jgu>
Table 4. A: ESUNA values of LISSIII sensor in terms of ((m2.sr.um) w /)

IAY f

Yt

YEFY | ) -ssF

YAYIYY)

yAb/IYYS | ESUN,

W/ (MZ.SF.UM)) o> 3 ASTER ouizeiww ESUN,, y0lie s —F Jgo
Table 4. b: ESUNA values of ASTER sensor in terms of ((m2. sr.um) w /)

i) A \4 £ IAY

f

Y Y \ &b o ylos

bF/AY NRYAAY FAFS | YEAQ Ya/AN

YYVYO

IRRRYARY VOOML/VY YAYH/A4 ESUN;

sl 51 SO e el T g WY B gl IS 0
I, ASTER o LISSHI ssson o3 50,8 Ok 9 S
Bl 9o e oo i ol g LAl bsls 3l o

Sbsb sog0s ;9200 FOO U oo o polio b @L‘-'LS) FESR

78 0pbe 9 Sro sl 1 Sy e sl oadaulre ik
yyws shzl g ASTER o LISSHIT Gloosimiw o3
a0 o Sed ALWIS 3316 5 L o Cross

o Ol g @bl G SUSL 5 lids,




ohlKes g 5 olii

V1Fee olo 815 y3 Ve f 6 Lo o § bz (559950 g pole

\Y#

Reflectance

Reflectance

Reflectance
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Calibration Curve of LISSIII sensor in Kashan area
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Figure 6 . Calibration curve of visible and infrared
bands near LISSIII sensor in Damghan region
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slrosiomw  polas slesaly, bl o 0szge Sledbl
Ol S ol imes 3 ASTER 4 LISSIHHI
dwlee 31 0l 48,8 0 gy colaiul 090 (gloodizin
Lodiads Jos b bl 4 s098) slais)l o b i
b Sl 5 by, axys Sedbl sloadl sk,
P ol 5 G sl I S e ln el

5o szl 3 ASTER 4 LISSHI sloosizin oo

Reflectance

Reflectance

Calibration Curve of ASTER sensor in Kashan area

140
120 -
100 A

80 1

y = 0.676x - 0.676
R?=0.8674

60
40 A
20 A

100 200

DN

150

Calibration Curve of ASTER sensor in Kashan area

7 4 y=02174x - 0.2174
R? = 0.8379

Reflectance
N

0 10 20 30 40

Calibration Curve of ASTER sensor in Kashan area

160
140 4
120 4
100 A
80
60
40 A
20 A

y = 0.862x - 0.862
R? = 0.8941

100 150 200

DN

303805900 9 (0 AL (gl Jd IS o Ve IS
ool adluwe ;0 ASTER susaw o3
Figure 10. Calibration curve of visible and infrared

bands near ASTER sensor in Kashan region
G5 Al g S
S gble slal3Ses 5 eolitul oSal (imgh ool o
ol s len 5 ol lals

sl 35 o5yl 5 e a5 ) ASTER 5 LISSHI

slrossuw

LISSHI (sloosionins cygmnl S sl anllls 90 sblie
8 ople 5 Sy slasil olisg, wl>ye ASTER
Wb o oylgale sdiomin 8Ly b b 4 Suop
ALWIS 153l qsidsest 5l Sluslme plnil sl



1va w3l 00laiwl L ASTER ¢ LISSIHI glaosioriow gl pd S oS0l (o) 0

Reference

1. Fatemi, Seyed Bager, 2006,
"Fundamentals of Remote Sensing",
Azadeh Publications, First Edition,
2006.

2. Rudgarmi et al., 2008, "Application of
satellite imagery and remote sensing
techniques in assessing the effects of
biological  development”, Iranian
Journal of Natural Resources, Volume
57, Number 2, pp. 1-12.

3. Xiao, Q., J. Liu, H. Yu, & H. Zhang,
2008, “Analysis and evaluation of
optical uniformity for Dunhuang
calibration site by airborn spectrum
survey data”, Remote Sens.
38:136_142.

4. - Matkan AA, Shakhiba A, Poor
AliIS H, Nazmfar H. (2008),
locating suitable sites for landfill
using GIS. (study area: the city of
Tabriz), Journal of Environmental
Sciences, 2008, (2), 121- 132. (In
Persian)

5. Thome, K. J., “Absolute radiometric
calibration of landsat-7 ETM+ using
the reflectance based method”, 2009,
Remote Sens. Env. 78:27-38.

6. Nazmfar, H. (2012). An analysis of
urban system with emphasis on
entropy model (Casestudy: the cities
of East Azerbaijan Province), Indian
Journal of Science and Technology.
Volume 5, Issue 9, p. 3340 -3344.

7. Scott, K. P., K. J. Thome, & M. R.
Brownlee, 2010, “Evaluation of the
Railroad Valley Playa for use in
vicarious calibration,” Proc. SPIE
Conf. Vol. 2818.

8. Hossein Nazmfar (2019) An integrated
approach of the analytic network
process and fuzzy model mapping of

a0 o Sed ALWIS 3316 5 L o Cross
or Opel B (o Gkl b SU3L g b,
oS b Soalen ey i g, a8 sl olis mbs s
N [ [ P N PPV QYL R FRY 7 VRN SRVIRED BV N
by Gl 5 b SUL e (ol ax )y lade
Vo (SKian s 5 s ably s5zs Jelo S e
78 ople 9 S slasil 51 S s s CAA Gl )
56 sl ASTER 4 LISSHI slaosmin Suo3
oo el Al saome 8Ly b e e
Soosbe 5 Bye sl 5l Sy e RX100) aiis
Jobee i b 4y lials adlaie yo LISSHI ooz SGo35
ol iy 4 olals aslaie jo s, AYAAAS
A ADAY Jolee iy @ ol lge ddlaie o AFAYAQ
5 Sro sl 5l Sope el cuyd g wilios we)o
4 obels ashie 0 ASTER saimin o5 jo,8030k
oy a4 olals adhie (o s, ADARAY Jolee o
Jolee iy & glee dihie o APAYAR  Jolee
s ods doyd eonlpln iloe oy AAAYAY
Szl sy 5 liSed aeb QUL &b (aoyo Ae ) i)
ey phaned] i aiulgB U Jalge 51 5t (aoys Yol a8
b SEL L oldsy az e (Sees anglie ail o
Ogole 5 (o oogazme Slasily 51 Sy 5o gl S S
oz ASTER 4 LISSHI sloosimins o3 50,8
polie jo S gble bl 5l colawl a5 was oo
5 edl Ol AU slalls Sl Al UL
abul) S92y ams oo a5 ) ojlgale ssizin (gl JIS
5 S sl 5l e e 3 W (Ko upo g b
ASTER 5 LISSHI slosizmis o5 50,8 ogole
Sas bl sloylSes a5 ol cllae ol sasmslis
T XU TR PV A P CE S UWERY VOw) JOUN L Sy~ SV U] e
@l b a5 wsd ooliinl SGa3 5058 (y90ke 5 (Sye 03gae

Sl Slsran ) Sen g ol




oly\Sa g 53 o

YFee olo 010 35 Vef 0 loud o ) buxo (55919550 g pole .

16.

17.

18.

19.

20.

21.

22.

Nazmfar, H. Eshgi, A. Alavi, S.
Pourmoradian, S. (2019): Analysis of
travel and tourism competitiveness
index in middle-east countries, Asia
Pacific Journal of Tourism Research,
24 (1): 501-513.

Kaufman, Y. J. and Holben, B. N,
2010, Calibration of the AVHRR
visible and near-IR bands by
atmospheric scattering, ocean glint
and desert reflection, Int. J. Remote
Sens. 14:21-52.

Nazmfar, H. & Jafarzadeh,
J.Classification of Satellite Images in
Assessing Urban Land Use Change
Using Scale Optimization in Object-
Oriented Processes (A Case Study:
Ardabil City, Iran)J Indian Soc
Remote Sens (2018) 46: 1983.
https://doi.org/10.1007/s12524-018-
0850-7.

Markham. B. L, 2010, “Vicarious
calibration of ASTER thermal infrared
bands”, IEEE Trans. Geosic. Remote
Sens. 43:2733_2746.

Nazmfar, H., Beheshti. B. (2016).
Application of Combined model
analytical network process and fuzzy
logic models in Landslide
susceptibility zonation (Case Study:
chellichay Catchment). Journal
Geography and Environmental
Planning. 27 (1): 53-68.

Tonnoka, H., F. D. Palluconi, S.J.

Hook, & T. Motsunaga, 2009,
“Vicarious calibration of ASTER
thermal channels”, IEEE Trans.

Geosci. Remote Sens. 43:2733-2746.

Nazmfar, H., Roshan Roodi, S.
(2015). Assessment of Development
Sustainability Level in 9th District of
Mashhad District Based on Hierarchy
Models and Network Analysis.

10.

11.

12. .

13.

14.

15.

evaluation of urban vulnerability
against earthquake, Geomatics,
Natural Hazards andRisk, 10:1,
15121528, DOl:

10.1080/19475705.2019.1588791
Fraser, R. S. and Kaufman, Y. J,
2010, “Calibration of satellite sensors
after launch”, APPL. Opt. 25:1177-
1185.

Thome, K., S. Schiller, J. Conel, K.
Arai, & S. Tsuchida, 2009, “Results of
the 1996 earth observing system
vicarious calibration campaign at
Lunar Lake Playa, Nevada (USA)”,
Merologia. 35:631_638.

Nazmfar, H. Eshgi, A. Alavi, S.
Pourmoradian, S. (2019): Analysis of
travel and tourism competitiveness
index in middle-east countries, Asia
Pacific Journal of Tourism Research,
24 (1): 501-513.

Henry, P., M. Dinguirard, & M.
Bodilis, 2012, “Spot multi_temporal
calibration over stable desert areas”,
SPIE. 1938:67_76.

Farifteh, J. A. & R. J. Farshad, 2009,
“Assessing salt_affected soils using
remote sensing”, Solute modeling and
geo. 130:191 206.

Nazmfar, H. Alavi, S. Eshgi, A.
Feizizadeh. B. (2019): Vulnerability
evaluation of urban buildings to
various earthquake intensities: a case
study of the municipal zone 9 of
Tehran, Human and Ecological Risk
Assessment: An International Journal,
DOI:
10.1080/10807039.2018.1556086.
Thome, K., B. Markham, J. Barker, P.
Slater, & S. Bigger, 2010,
“Radiometric calibration of Landsat”,
Photogram. Eng. & Remote Sens.
63:853-858



g

w3l 00laiwl L ASTER ¢ LISSIHI glaosioriow gl pd S oS0l (o) 0

24. Nazmfar, H. (2017). Urban

development predictions direction of
using a combination GIS and Bayesian
the probabilistic model (case study:
Ardabil), Human Geography Research
Quarterly, 49, 357-370. (In Persian)

23.

Journal Management System. 5(15):
49-68.

Palluconi, F. D., 2010, “Validation of
the ASTER thermal infrared surface
radiance data product”. Proc. SPIE.
2820:97-104.




