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Application of LANDSAT-2 Data to SIS Code 902.6
Environmental Studies in Coastal Zone Investigation 28990

No.
Hircaki Qchiai’

Toba Merchant Marine College
Tobe City, Mie-Ken, dJapan

1 Red tide in Seto Inland Sea

Seto Inland Sea, éspecially eastern half of it is noted as
one of the most polluted inland water ares in Japan and we have
experienced red tide through the year in everywhere. According
to the report announced by The Branch 0ffice of Fishery Agency in
Kobe, the total occurrence of red tide for a’year‘in‘Setb Inland
Sea.is inclined.to 1ncreasxn¢ year by year and it exceeded two
hundred times in recent year as shown in Table 1

Table I Total Occurrence of Red Tide in
seto Inland Sea

\\zsii~ 1967 1968 1969 1970 1971 1972 1973 1974
Total No. 48 61 67 79 136 164 210 298

As shown in Figure 1, almost area of Osaka Bay, Sea of
Harima and Sea of Bingo which- 'consist eastern half of Seto Inland:
Sea were suffered by red tide in 1973 and 1974(data of 1975 is
not yet received). In 1974, we have experienced the red tide in
winter once we have not experienced

2 Honitoring of red tide by LANDSAT data

An MSS8-4 imagery acquired on December 30, 1975 was usged for
the purpoée of invesiigation. 1In late December of 1975 and early
Januwary of 1976, -several red tide consisted by Skeltonema were
reported by fishing boat in coastal area of Sea of Harima along
the northern coast. But no report was aécepted which tells the
occurrence of red tide in central area of Sea of Harima in these
periods. In Pigure 2, several patterns indicated by black arrows
were estimated as red tide area depend on the experience of
LANDAT-1.investigation and airborn remote sensing. Thé reason
why the red tide detected in central.area of Sea of Harima by
LANDSAT imagery was not reported by fishing boat was estimated
that, almost fishing boat were not at sea for fishing as year end
and new year holidays. Monitoring of red tide by LANDSAT like.
.this case is supposed very effective in Seto Inland Sea in future.
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Figure 1 Maps of eastern_half-of Seto Inland Sea. " Shaded
area means the boundary of red tide were sighted

through the year.
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Figure 2 MSS-4 imagery of LANDSAT-2 acquired over
Seto Inland Sea. December 30, 1975.



3 Monitoring of sedimentation

Along the southern coast of Hokkaido between Tomakomai and
Urakawa, typical expanding pattern of sediment was detected in
MSS-4 imagery. As indicated in author's previous report(l),
MSS-4 imagery is very effective to detect the dritribution of
sediment, especially suspended sediment from the river.

In Figure 3, expanding pattern from the mouth of Saru River
extended to southwest direction more than 15 Km long. Saru River
is noted as polluted water with suspended sediment. So, the
density of suspended sediment is more concentrative compared with
surrounding area.

According to the report issued by Hokkaido Prefecture, Saru
River was named depend on it's characteristic, Namely, the river
water contains so much suspended sediment on normal condition,
the river was named as "River which flows sand" in Japanese.

River effluent

Figure 3 MSS-4 Imagery detected the distribution
of sediment., June 11, 1975

Except the expanding pattern from the mouth of Saru River,
the distribution of sediment along the coast was directed to
eastward caused by shore current in this area. So, stand on the
distribution pattern of sediment, shore current would be
recognized easily in LANDSAT MSS data obtained at lowest condition
of sea level.
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Along the northeast coast of Hokkaido.between Monbetsu and
Abashiri, the distribution pattern of sediment was recognized as
the index of shore current in this area. as shown in Figure 4.

At the outside of Lake Saroma, a round-type pattern indicated
by black arrow was detected and it was estimated as sediment
bulges out to the sea through sandy shoals which consist the
outside bank of Lake Saroma. | '

Sediment bulge
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Figure 4 Sediment bulge detected in MSS-4
imagery. June 11, 1975

Reference

(1) Hiroaki Ochiai:Multidisciplinary Application of LANDSAT-2
Data to Marine Environment in Central Japan, Progress
report of LANDSAT-2 investigation.
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Digital Analysis of LANDSAT-2? MSS Data SIS Code 02, A

in Coastal Zone in Central Japan Investigation 28990
'7 i T = NO.

Hiroaki Ochiai July 28, 1976
Toba Merchant Marine College

Toba City, Mie-Ken, Japan

1 Introduction

For the purpose of attempt to classify the field informations
revealed by LANDSAT-2, the author tried digital analysis of multi-
spectral scanner data using LARSYS package. Although LARSYS was
well known as developed for agriculture remote sensing in first
step, depend on the ajustment of the software, recently it was
clarified as very effective in various part of remote sensing. As
shown in Figure 1, the coastal area in Kii Peninsula was not

well classified by Photo-interpretation.

2 MIS Tape

Before the digitel analysis, the CCT Tape(9 trucks, 1600 BPI)
delivered from NASA was reformatted to NMIS(lMultispectral Image
Storage) Tape vhich include several Runs data—(1) identification

record, (2) data records, (3) end-of-file record.

3 Analysis flow and result

Analysis flow by un-supervised technique was showéd in Figure
2. In first step of analysis, the quality check of the data was
performed in Histogram. Namely, we could 'identified the relative
radisnce in each wavelength.

In second step, several training fields showed in Figure 3
were settled in Picture Print which shows the distribution of
resolution by Lines and Columns. Line means scan lines and Column
means samples within a scan line of the data. In this case, the
Line interval and Column intervel were reduced for data compression
each two intervals. Relative radiance scale of O to 255 were
displayed in Picture Print.




In third step, Clustered information were calculated on three

points and Cluster Processor Information were as follows:-

T NOMBEr . o s v v sinsn tin 1
Maximum ClasseS.cecsese 12
Convergence......... 509

Minimum Field Size..... 4
Entervalee.ecooes sme e dw L

As shown in Figure 4, Cluster Points Means and Cluster
Variances were carried out statastically. For example, for Class
4, Cluster Points Means indicated as 44.21 to channel 1, 48.46 to
channel 2, 69.19 to channei 3 and 30.73 to channel 4. Compared
with Histograms for Cluster showed in Figure 6-1, Cluster Points
lMeans were identified satisfactorily. Cluster Variances were also
well identified to each wavelength. For Class 4, 51.58 to channel
1, 85.63 to channel 2, 59.02 to channel 3 and 16.62 to channel 4.

In $raining field showed in upper part of Figure 5-1, Number
of Points per Cluster were classified by Symbol and total Points
for each Class were calculated. GCeneral total of Samples were
identified as 2074. ;

In fourth step, Separability Information were calculated.in
Cluster as shown in Figure 7. Separability between Classes of
interest as a function of combinations of spectral bands. were
also very important for satistical analysis of multispectral
scanner data. The best evaluation of guotient in LARSYS was known
as 0.75.

In fifth step, Cluster Grouping were defined to nine classes
as shown in Figure 8. 1In this case, Cluster 3 and 5 were grouped
to 3, Cluster 6 and 9 were grouped to 5, and Cluster 7 and 8 were
grouped to 6. '

In sixth step, Classification by per field anslysis were
carried out as shown in Figure 9. In these Classification Maps,

we could obtained qualtative determination of the classification.

Reference

{1) LARS Annual Report-Vol. 4(1970), p, 7 - 40.
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RESULTS OF CLUSTER GROUPING
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Figure 8 Grouping of
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Figure 09-2 Classification map.. of southern part of
Kii Peninsula, near Shionomisaki.
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