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A BASIC STUDY ON EXTRACTION OF CATCHMENT PHYSICAL
CHARACTERISTICS BY USE OF SYNTHETIC APERTURE RADAR

By Takuma TAKASAO, Michiharu SEIIBA, Yasuto TACHIKAWA and Kaoru TAKARA

Synopsis

This paper reports characteristics of synthetic aperture radar (SAR) imageries
obtained by two new satellites . the European Remote Sensing Satellite (ERS-1) and
the Japanese Earth Resources Satellite (JERS-1). The authors compare the SAR imager-
ies in terms of distributions of the CCT values and the backscattering coefficients for
several kinds of land cover in a watershed near Nagoya, Japan. The results show . (1)
Water areas (channel networks) are able to be extracted using the SAR images, and it
is better to use the ERS-1 SAR image than to use the JERS-1 SAR image. (2) Except
water areas, to identify boundaries clearly between various land cover is difficult by
use of the ERS-1 SAR image and the JERS-1 also. (3) The mean values of backscatter-
ing coefficients computed from the JERS-1 SAR image show larger values in the order,
water areas, paddy fields, forests, urban areas. This order corresponds the order in
which the value of the aerodynamic roughness parameter for each land cover becomes
larger. {4) The estimation of the aerodynamic roughness parameter by making use of a
SAR image would be possible.
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Table 1 Remotely sensed data used in the study.

Satellite (Sensor) Path/Row Acquired Date
JERS-1(SAR) 68/241 19.0ct.1992
JERS-1(SAR) 69/241 20.0ct.1992

ERS-1(SAR) 69/242 03.Dec.1992
ERS-1(SAR) 69/242 18.Mar.1993
SPOT (PA) 326/729 19.Mar.1991
JERS-1(OPS) 69/241 20.0ct.1992
Aerial Photograph 23.0ct.1992

Table 2 Characteristics of ERS-1 and JERS-1 SAR.

Parameters ERS-1(SAR) JERS-1(SAR)
Off-nadia Angel 23° 35°

Wave Length 5.7cm (C-band) 23.5cm (L-band)
Resolution 30m ( 3 Look) 18m ( 3 Look)
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LUF, 2.°TC, SAR BEOFEFHEIIOVTHE-~, 3. TERS-1 & JERS-1 @ SAR HifDFME, BLU#
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Fig. 2 Topographic map around Seto City and patches for vaious land cover.
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Aerial photograph
Topographic map
SPOT image

EH L7-#EEE, & SAR EIE & D AlJIFAKED 6 backscattering coefficients
r B, WNGEROKEROEH 8 B, WJISEFHKER Fig. 3 Schematic representation of the
ORFIIE 6 B, KHE19 7By, 2HE 1 7F, methods for investigations.
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BELITTEAR & P8, BRAEEURR S IEE OB EmEL: ) ORFEEMERA TER SN, FOMHEIE, &
ELRDEBRSAFECHEAERR O, BEURIS T2 ERIBRDOASFNAILL > TRIHERTETH D,

SAR BB FEERE O~ » 7 TH Y, F—#IECCT (Computer Compatible Tape) fETEFRE N,
AERFECREA L7 SAR BRI L C 6 & CCT DI,

0°=20 logro I 4 CF rrevrrrrereemmreetiiiiiii i (1)

OMFENSHLTY, 2T, o IIEHBERE (dB BT, 11X CCTE0~32767 DEMME) THh Y, CF it
Table 3 |IRTEBRE TH B, ML 5T, ® DEBSFEELI EHTE S,
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3. WFBMEEICHTS SART — 2O
JERS-1, ERS-1SAR E{&h Sk & L85 O, #, ##, KH, 2, @5, Fk i) <

Table 3 Conversion factor.

sensror CF(dB) Acquired Date Processed Date
ERS-1(AMD) —65.3
JERS-1(SAR) —68.5 Until end of Apr. 92, 1 Sept.92, Since 18 Sept.92  Since 15 Feb.93
JERS-1(SAR) —70.0 Until end of Apr. 92, 1 Sept.92, Since 18 Sept.92  Until 14 Feb.93

JERS-1(SAR) —66.42 Between 1 May 92 and 17 Sept. 92 except 1 Sept. 92 Since 15 Feb. 93
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Fig. 4 Histograms of (a) CCT count and (b) backscattering coefficient on a bare ground.
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Fig. 5 (a) Mean value and (b) standard deviation for each land cover using the JERS-1 SAR image

acquired on 19 Oct. 1992,
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Fig. 6 (a) Mean value and (b) standard deviation for each land cover using the ERS-1 SAR image
acquired on 3 Dec. 1992.
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Fig. 7 (a) Mean value and (b) standard deviation for each land cover using the ERS-1 SAR image
acquired on 18 Mar. 1993,
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(a) Comparison of the mean values of CCT values for patches between JERS-1 SAR image ac-
quired on 19 Oct. 1992 and ERS-1 SAR image acquired on 3 Dec. 1992. (b) Comparison of the
mean values of ¢° for patches between JERS-1 SAR image acquired on 19 Oct. 1992 and ERS-1
SAR image acquired on 3 Dec. 1992,
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(a) Comparison of the standard deviations of CCT values for patches between JERS-1 SAR im-
age acquired on 19 Oct. 1992 and ERS-1 SAR image acquired on 3 Dec. 1992. (b)Comparison of
the standard deviations of ¢° for patches between JERS-1 SAR image acquired on 19 Oct. 1992
and ERS-1 SAR image acquired on 3 Dec. 1992,
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Fig. 10 Mean values and standard deviations of CCT values for patches of various land cover by use
of (a) JERS-1 and (b) ERS-1.
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4.1 SARF—4%HV/-HEXEHEEOHE

Table 4 i3, 779 - k", =M™ %I
L7z, ST STMEEICBITEERIIFRERE
20 BRLEETH D, TITR, FLHBEED S
DFHEL Table 4 | IR SN AR N FHRAED
xS % F <72 Fig. 11XJERS-1 D6 & 2° D
xHEEER, Fig. 1213 ERS-1 D ¢° & 2o DM
BE R L7HTH B, HFD water, bare ground,
paddy field, weed, forest, urban area N Eh
Table 4 OJKH, #ih, i (¥3£0.02~0.1m),
By (R 0.25~1.0m), FRAK, KEFHISHHE S
B72, KA (paddy field) EAYERYFEODLS %
LWIREER 572D C, B ER 72, ThoD
A5, o° & 2o DIERIRIE JERS-1 DF ALV
EE 2 Do ERS-1 T3, BT ¢ H/hEW
72OV EMRAEL 7 5 T b,

Table 4 Example of roughness parameter for
various land cover.

Surface description 20 (m)

KERT (R AR ) 2.0

42N 1.0~6.0

T8 0.5~1.0

j—5:1] 0.04~0.2

BH(B300.25~1.0m)  0.04~0.1
(83£0.02~0.1m)  0.003~0.01

it 0.001~0.01

B, WE 0.0003

EH (0.5~10) x10~*

K (0.1~10) X107°
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logio 20=2.1054/0"+14.94 —5.063 (¢°=—14.94)
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