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On the case of Bad harvest :

When CPI<CP],, crop situation index CSIj is expressed by

CSImm){ UeT, )} (. —t)lt~1,)

CSL =Y, -, 1)

notation Y is the minimum CP1_ at the monitoring site
, Y,is the average CPI,, Y is the calculated CPI.

when time t<t;,gipgs  te=tha

, and Pthcading » te~to

where,
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NDWI distribution
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Land Cover Classification
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2003.05.01-10

| Bad harvest: May2001 |  [Good harvest: May 2005 |

Solar Radiation

Distribution of Observation Sites

Rl o RN l Geostationary Meteorological Satellite Himawari

| January 2000 | | August 2000

At :  FRYAEPERRFECPIOILIRIC Al 72

kYR & LRI R

PEEPLL LETOTORMEEROE=FY /R AEML L
T, AR - KABRBOBHEERELAR L TE 1,

1. BWAEREOETY v 7 OH T, [ILMEEZRDT-OICHEAED |
KAYIREENDWI A H KR REERL LD L LTEE, j
Lo L, ASIGENNIGHARZER L LTELZ L9 D, KR |
F—F 2k 5 REBIEEBMDIC L > T, FEDCEILEFROFEE PL |
Iz, BRT7—Z»088oM L S5 ERMICED L, ;
MDNERHL LT, KA FLRIHEBCL > TEMINWADT, &R
WEAH=ZXLL LTECHEESLETHILELILNS,
FOizbiz, HFELEOERNH L L TRETFMERINT—% L, |
WRIC L B AN D ORNZN T TO—FHBERHE LTETY |
LY EAED TV S, KSHEEENDNT & BRFEEEBIDI L &b =
BICX WVHEICRIET S5 TFETH S,
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Two-Direction Retrieval for Satellite Observation in VNIR
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1. Background and theoretical basis

—

. We retrieve several physical quantities by satellite observing data.
. We have 1 observing data, for 1 pixel, in 1 band, in general .
. If spectral relationship among bands is well known, we can
retrieve more than 1 physical quantity from 1 observing data.
But this is not the case for aerosol optical thickness in atmosphere.
. The primary goal in VNIR satellite observation is to retrieve both
surface reflectance (r) and aerosol optical thickness(t).
. The retrieving scheme for “r and 1” is successful for ocean
but not for land.
. Universal scheme for “r and t”” both on ocean and on land
is required.

007

QO s Retrieval of “r and 7" A
1. Spectral Extrapolation Method (Current Method)

Linear equation and extrapolation

- “r” is assumed 0 and “t” is retrieved in NIR.
- “1”in V band is extrapolated from NIR.

- “r” is retrieved.

2.Two Directional Method
Quadratic equation

3.Merit of Two Directional Method
No Spectral extrapolation of “t” needed
Universal retrieval algorithm for Ocean and Land

YAMAGLCH February 28, 20

UNIVERSITY

w

Universal Retrieve

07

YAMAGUCHE L. February 28, 2007
UNIVERSITY Radiative transfer Process

s

Plane Parallel Atmospheric Model

F{is)

1€0, i)

T{ r (Lambert Surface)
N

Observing Equation

S(T, z“lr {8)

- =

plryr iy, i) =

dpps
T t(”’ ) T t([,l,l) T
—— [ 4 exp(—— ][~ + exp(——)]
1—r35 p, el P
Un: cosine of the zenith angle of the direction
.. wl(0, i) . S(r,ini)
AT, i i) = e 10.i)) = —4_p|—F
() = /L.'J';L‘)d(h s(py) = j‘i%;.’.‘ldﬂx = j_l;/f‘(lh)d/hé

February

YAMAGUCH
UNIVERSITY

©
1st order approximation

p(O,'LI) = P(il, is)T +7r

Retrieval of Radiative Transfer

2nd order approximation
p0,81) = P(iy,i)r +r
+a(i1,1,)70 + 821 (i1, ) (log )% — (

(l et a(:'.)) + (l - b(‘l)))ﬁ
He I

-No easy analytic form of the 2"¢ approximation for function “S”
-We employ “6 S” code for calculating function “S”
-Try and error approach by “6 S” is employed to retrieve

it is noted “t” and other terms include

both Rayleigh and Mie scattering

28, 2007
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February 28, 2007

Q0 s 2. GLI Data rmn || CO BN GLI Wave length

Date of Launch 14, December 2002

al range 0.375- 12.5um
No. al Bands 36

antaneous. of View (IFO' lﬁ_m_(VNWIkm) Opl
45° (Ground Surface 1600km| HRaylelgh € 4‘]&‘5 Thickness
SN, NEAT 800, 0.1K(1.26mrad IFOV bands) 13609
1< lon 12 bits ,3192

MTF 0.35 2388
Polarizatlon sensii Under 2% ,20378

o ~20°,0°, +20° 15699
Coarse Dala Transmission 4 Bands ,12312
(DTL:Direct Transmission for Local user) | (443nm,565nm,667nm,11.98mm) 10165
Bulider NASDA, Japan

Table 4 Rayleigh optical thickness showing for GLI bands (1-19)

Fok 4 4

FoE T.7T

28, 2007

YAMAGLICHE February

QO UNIvERSITY. Feomuary %, 2007 (_ ) UNIVEISITY
GLI, Oct. 3,°03, Arabian Sea : . Chlorophyll Concentration by GLI

R(678nm):G(545nm):B(460nn;)

QO TR Fanar 07 | [ () RGO
2ARERT—3 s [CIEE3

IDDOBWET 451
DOWER[ 0 (T )]
Ats =V ()

2o0MER

[o,(Tu),,(Tan)]
HEshd
FILEE

0.01 0.46 0.90
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AMAGLICHE . February 28, 21 YAMAGUCHE “ebruary 28, 2|
QD mavess 3. Retrieval Scheme [y 282007 UNIVERSITY 4. Result e
-Select the corresponding pairs of the identical pixel from the
two different looking directions data
-Obtain the normalized reflectance “p” from observed data Ocean
-Assuming “t”, evaluate the surface reflectance, r1, r2, by
“68” Pixel - 1 (443nm) Pixel - 1 (460nm)
0.25 025
- Crossing Point of “p” of 2 direction is the solution for “r and o \ lion \
T” T ! 0.1 ! 5 ;u
a 0.05 0.05
?0.01 o 0.01 0.02 0.03 0.04 ° o 0.01 0.02 0.03 0.04|
Reflectance Reflectance
. Solution for z-a JE . Pixel - 1 (490nm) - Pixel - 1 (520nm)
02 e 02
0, = pa(z,07) %{ F %g
. Rayleigh Solution 2 °'°§ M:
p‘ = p‘(rn, / o 0(7;'..cu 0.04 0.06 o 001 002 003 004 0.05
\ . nee
Rayleigh Solution | FoE TT. FoE TT.
YAMAGUCHI February 28, 2007 wvwcwn February 28, 2007
UNIVERSITY UNIVERSITY s
Retrieved r and t
Generalized Reflectance for Ocean
Waviength (nm) Viewing Pixek 1 Pixel-81
443 o D 0.138649 136116
D: 0.152415 . 152036
480 D 0.126284 124563
D 0.139919 138368
450 D 10838 107156
D 119284 120585
520 D 092834 088368
D 10306 .099988
545 D 081668 077178
D 091107 088823
565 b 071033 064170
D 078318 073721
Table 5 GLI Generalised Reflectance (o} for six bands in D1 and D2
FoE T.T. FoE TT
w W# February 28, 2007 m LW# February 28, 2007
Chlorophyll Concentration
Pixel No | Chl-a (D1) | Chl-a (D2) Estimated
Chlorophyll
1 243 2.98 3.19
81 041 1.11 0.95
161 0.37 0.58 0.58
241 2.93 382 3.86
321 0.36 0.59 0.57 cnsihonm-3 S
401 3.41 3.74 NA E— " ;
s - ‘ —a
==
p i i
FEIIZHITD v.LrDEER
FoE T.T. FoE T.T.
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¥ ety 2 February 28, 2007
[ 5. Conclusion e

1. We can retrieve both optical thickness and surface reflectance
from two direction data on the ocean.

2. We can not retrieve optical thickness and surface reflectance
from two direction data on the land.

3. For land retrieval, we may need to take into consideration
the difference between surface reflectance on the spot
and those around the spot.

4. We have to solve cubic equations, if we take into consideration
the circumference effect of surface reflectance.

5. The problem is different signs of slope of
iso-generalized-reflectance around “07,
between on ocean and on land.

FoE T.T.
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Analysis of long term land use and land cover changes in Northern mountainous
region of Laos using remote sensing

Back ground
*Land Use and Land Cover change (LULC) is a key driver of
global change

*To understand how LULC affects and interacts with global earth
systems, information is needed on what changes occur, where and
when they occur, the rates at which they occur, and the social and
physical forces that drive those changes.

Particularly, Land locked Lao PDR, located in mainland Southeast
Asia, which was covered with 17 million hectares of forest land in
1970 was decreased to about 11.2 million in 1990 due to
swiddening cultivation (also known as slash and burn or shifting
cultivation).

*Thus, to ensure sustainable management of natural resources, it is
necessary to monitor and characterize temporal and spatial changes
in land-use/land-cover change.

A hole in the forest cover?

Or growing forests on cropland?

Population and forest cover in Laos

6 - 80
" 170

H 1% 3

g4 ] 2

1y i

‘%32, ~aoE§

E 4 20 §
b {10
0 - 0

1976 1980 1985 1990 1995 2000 2002
[——Population -~ - Forest cover|

17




I

W mEEn
ST Ty

- N
.

Boer. &
‘ b |

Topography: Major types in Laos

Non flood plain

-Upland and lowland mixed
-Narrow valley

-Lowland-based
-Wide flood plain
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Objectives:

Study area

To identify the land use/cover ch . have taken place L
under different slope categories duringthé'period 1989-2000. Oudomxay Province
2. Sustainable analysis of two land converslon processesi.e 23
converslon from forest or fallow land to swnddemng agnculture

=

Methodology

Step 1

+  False color composite images were constructed out of Landsat band 2 and band 4 and a
Normalized Difference Vegetation Index constructed from these bands consistently provides the
most spectral variability and classification meaning.

Study area Step 2
« An unsupervtsed classmcatlon approach was adupted for delineation of vegetated and non-

% . non during the non-monsoon season which

«~ The topography of the study area 1s typlcal lowland — upland complcx and includes Iow Iand and upland agriculture and utr?grolraynd use?s (settlement), which we are
ranges between 500 to 1600 m above msl. concemed with.

+  More than 75% of households in this region have been traditionally Step 3
engaged in subsistence farming, combmmg Jow land rice cultivation in the +  Each of the resultant classified image was also overlaid with DEM, in order to find out the spatial
plams with g}uﬂmg cultivation ofupland rice on glopmg lands. distribution of the non vegetation (agricultural area) under different slope categories.

+ The average annual rainfall of the study area is about 1300 mm. Step 4

« The temperatures are highest in April (30-35° C) and lowest in December- +  Further, overall classification accuracy and kappa coefficient was estimated in the present study

using Quickbird data having spatial resolution of 2 4 m for the year 2004 as reference data.

January (7-11°C
+ The annual average temperature is 22.8° C, and Step §

H 3 1di 0, . Subs uently, extracted binary images of the two successive datasets (1969—1992 1992 1995,
*  The relative air hum‘dlty ranges from 65 to 95%. 9%0 000-2002, and 2002-2 ) were overlaid using the arithmetic operator ‘+' under
ERDAS imagine environment in order to study the land conversion process between two

successive datasets.

Step 6
+ Theresultant image was reclassified into one of the three categories namely i.e. conversion from
swidden to fallow, fallow/forest to swidden and no change class and integrated with DEM image.

Figure. Temporal changes in the agricultural area with slope

[F—5deg = 5-100eg __ 10-15dey ~ 15- 20 deg —=—20- 25 deg —o—> Z5.deg]

RESULTS i

Year
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(a)1989
(b)1992
(c) 1993
(d)2000
(€)2002
(f) 2004

= s L - e

Figure Spatial distribution of agricultural areas in the study
arca for different years ;

Temporal changes in the agricultural area with slope

81960 =192 01993 02000 W2002 2004

Agricultural area, be

&

510 >10
Slope in degrees

Figure ™

“Land conversion process at spatial context

between consecutive years

e e v B b vew

i
{

i

T
(i

L
!lll""ll

EERONRACANBACND
M
srpitfgen

Figure Land use frequency map at spatial context under different

slope categories

Fig. Land use frequency under different slope categories

-

335938838383

[B6ABSA+ 1FO4A +2F O34 +3F M2 + 4F O 1A + SF B undistrubed |

-
Land use trajectory map
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Area under different land conversion
categories
[mPP mDC OAS OFF mSP mSF mFS @PF
25000 —
20000
15000 -|
]
g 10000 -|
5000
PR
Land conversion class

Figure Spatial distribution of land cover changes for different time periods
(a) 1989-92 (b) 1992-93 (c) 1993-2000 (d) 2000-2002 (e) 2002-2004

Land conversion process between Swiddening (S) and Fallow (F) under different siope categorles

1 1989-1992 m 1992-1993 0 1993-2000 O 2000-2002 W 2002-200+4

§ 8 ¢ 8 8

Area, ha

§

DISCUSSION

Impact of Government policies on land use/cover change :

Population growth and enforcement of government regulations against clearing
new fields in forest areas have forced intensification of cropping on existing
agricultural fields with a consequent reduction in the length of the fallow
period.

Policy Implementation

* Decree No. 102/PM give the right, duties and responsibility of the
village community in the use and management of natural resources.

*  Decree No. 22/PM of 21/03/89 on the management and use of the
agricultural land.

* Decree No. 03/PM 25/06/96 on implementing land management and
land-forest allocation.

» Land and forest allocation policy was introduced to the Nam Beng
River Basin at the beginning of 1997.

21
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Other factors affecting land-use change:

Advanced cropping systems such as hybrid
maize cultivation are also responsible for the
reduction in the swiddening areas in the
uplands after 1996

The ‘land pioneering’ habit of the people
which led to establishment of new settlements
also one of the major reason for land use
change.

Perspectives by some researchers:

Swidden cultivation, rather than being the bane of tropical
conservation may be

—ecologically appropriate,
—culturally suitable, and

—best means available for preserving biodiversity in many
upland areas of Southeast Asia.

Conclusions:

Land cover change detection based on remote sensing data allows
the identification of major processes of change.Having an
accurate picture of the scale and pace of changes in swidden
farming systems on a regional basis is important, not only to
better explain why the changes are taking place, but also to be
able to predict possible consequences of the change from
swiddening systems to other agricultural systems

Further work

Though in the present study, analysis was carried out to smaller
case study area, but similar analysis can be taken up at regional
level in order to frame national development strategies for the
management of land and forest resources as these resources are
essential for both economic and environmental purposes in the
mountainous region

22
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Remoto sensing application of mineral exploration in Myanmar

|

RGB=9/4:9/3:211

Remote

Sensin different

signatures

band combinations.

Lineaments faults and
lineation etc.... Linked to
Mineralisation

We can identify different rock
types because rocks have

and

characteristics - under different

_ Souther Thetys suture

~ foredeep (Indonesian-Andaman
trench = subduction zone)
outer island arc
(and Indo-Burman ranges)
interdeep (inter-arc trough)
inner volcanic arc
(cenozoic volcanoes)
back arc basin

plunge of basin axis

/' major faukt zones

\ " Shan boundary fault zone
S BANGKOK Z

Asdesing /7 thrust complexes
') ity ——
& 5 ophiolites
vv.....‘. N flysch accumulations
A T

modified after STONELY (1974). CURRAY & MOORE (1914)
RAY & ACHARYYA (1976) and CURRAY et al. (1979)

1 THEEASTERN HIGH LANDS.
II THE CENTRAL BELT
TI THE WESTERN RANGE
IV RAKNINE COASTAL BELT

Low land Area
- Alteration

Mountain Area

Mineral Extraction biégram

- Different types of minerals
absorb and scatter incident
energy differently for different
wavelengths of light!!!

. These differences in

absorption and scattering for
different wavelengths can be
used to identify the minerals.

\ AN SNGAPORE Mo o
- Joint, Fault X | Source : Ko Ko Myint, 194
4
Simple Porphyry Alteration Model

(e.g. Lowell and Gilbert, 1970)

L
Argiic
~ quartz + woricite (IEios. .
pyrite + chalcopyrite.
<>
~ quartz « stuisite + gyTophyilits +
’
- chiorite + epidote + calcite,
@ Progyles:
— quarte +/- slunite +& Jarasdie +f- keolinits <L Alorations
i N WYPOGENE

Red = suftable spectral signature

We can not detect directly gold, copper in remote sensing. But we can detect |

indirectly from alteration mineral and indicator element minerals.

|
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1 ”Alrterqlv;riqh' détecti_oh by Imaéé Précesslng
Methods

* Band Ratio method
Principal Components Analysis (P

Relative absorption band deptl
Spectral Angle Mapper (SAM)

-

B
r

€0 km

DN image to Radiance
Image
+ Sensor gain/offset

+ Calibration coefficient (6 )

(ERSDAC, 2001)

Correct slope and
orientation of the surface
+ horizontal mdunoe (Ly)

Image to Image
= therehnveS\mlhnhdmanoc(d)
* thee solar i

COS{Oaenivn )

Iy :ITW \

(Teillet et al., 1982)

to find the most "spectrally

pure" (extreme) pixels in
multispectral an

hyperspectral images’

SPECTRAL ANGLE
MAPPER METHODOLOGY

2
Minimum Noise i
identify, and cluster the purest

Transform (MNF) AL
| pixels and most extreme spectral
responses in a data set
rotate data in n-D space, select

groups of pixels into classes,
and collapse classes to make
additional class selections easier

Pixel Purty
Index (PPI)

< D

the n-Dimensional
Visualization and Endmember
Selection

Mapping with Spectral
Angle Mapper

Investigate Mapping
Results

Approach for PCA comprises calculation

-

The approach for the computation of the principal components
(PCs) comprises the calculation of;

+ Covariance or correlation matrix

* Eigenvalues, vectors

« PCs

Applied to ASTER data VNIR and SWIR (Band 1,2,3,5,7 and 9).

Table The factor scores (eigenvectors) and factor loadings 1doam of correlation) of
each component from the matrix, ASTER Band 1,2, 3,5, 7 and 9.

Axls 56739
PCl 03263 05168 0.1488 0481 05103 03310
PC2 02036 02109 0.9550 0.0327 0.0279 0.0097 Kelen
PC3 0.6483 04066 02544 03679 03816 02620 i
Kaohaix
4 06 o3 10 12 14 16 13 10 22 24

Specil bands of he ASTER (aer s, 1979)

10

Limonite

[}
@ Hydroxyl minerals
Fig. PC4 image (for limonite) and PC5 ima{__

(Hydroxyl mineral) drape on PC1 image.
limonite

»For Mountain Area

bad3LERDemImage of Rhavaungilaupg area; Myanmarsy)

For create Shade relief image using Digi
Elevation Mode (DEM) data sources such
as ASTER DEM Image (30 m) and the
shuttle | Radar Topography  Mission
(SRTM) 90-meter.

+ Digital elevation data that gave great
ial of classified accuracy in
tapogmphlc information. (elevation point, {2
slope angel, slope direction etc...)
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ASfER Fbalser CQI‘ol" Iinaﬁé of Phayaung Tahng Area,
T anmar

Phayaung Taung
STER Stereo Pair 3

Shade relief image enhance for visual interpretation.
But shade relief image interpretation is unlike air photo interpretation.

The method can enhance lineaments by simulating topographic
illumination under varied light directions.

Low angle illumination sun angle is best depicts for lineament.

éélationshlp of linéafhent and Minéralizétion in Phayaung
: Taung Mine, Myanmar

LEGEND

. 7 ALLuviom T FAULT(DENTIFIED)
CONGLOMERATE * FAULT (INFERRED)
oo W UPPIRPL -
swsen [T NAUNGKANGYI GROUP & AXIS OF ANTICLINE
G = A
MAUKKAW QUARTZITE A ISTRIKE ANDINEOR BED
U GamxeTsTAUROLITESCHIST  © VILLAGE
P — s
i e—— ®  corrmbisrmsion
KIN SANDY PUYLLITE
Josess Compression

i
1
Wl owTE * O, is vertical %-
"3 CONCEALED PLUTON —— <=
'
-

Conclusion

Image processing Techniques are an effective tool
for mapping outcropping hydrothermal alteration
zones.

The use of more than one technique should compare
and finally can select the best ones for project.

ade relief image and 3D anaglyph image analysis
y help for My gical s ~and
-

THANK YOU
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L Introduction : a brief history of Jakarta city :

From prehistoric time to Muslim and Hindu-Javanese kingdoms. the Jakarta area (now the capital of Republic
of Indonesia) was a small village called Sunda Kalapa in twelfth century”’ which appears to have been a harbour
for a Hindu-Javanese kingdom called Padjajaran. the capital of which was near the present mountain resort of
Bogor. south of Jakarta. A port on the Ciliwung river (see Figure 1) emerged as an important part of Indonesian
trade. The importance of Sunda Kalapa was similarly affected as the port of Malacca on the west coast of Malaya
that was conquered by the Portuguese in 1511. The Sunda Kalapa was renamed to Jayakarta (Victorious and
Prosperous) by the sultanate of Banten

Then this area was started to develop by building of Dutch East India Company (VOC) fort on west bank of the
River Ciliwung in 1619” . Then this area was familiar by calling “Batavia’ and about ten thousands people were
living in this small city. Traders from India. China. England. Holland and other islands of the archipelago are
recorded continuing to visit the port for spices trading.

Total population of Jakarta (inside the wall or fort Batavia) in 1673 was recorded 27.068 people. By the end of
the eighteenth century, the VOC was bankrupt that affected the total population would be 35,000 peoples in 1730.
This economic situation was worse; hence the population of city had dropped to 12,131, with 160.986 living in the
environs, a large area extending south to the mountains (Bogor area or former Buitenzorg city). In 1815, although
the power of VOC declined, the population increased slowly to be 47.000. The city was sprawling by the
installing of modem public transport, therefore the population increased to be 70.000 i 1850. and 116,000 m
1900. The city was strung out over 10 to 12 km from north to south By the 1930, the population of the city of
Batavia had grown to 435,000 where the immigration caused it to expand. Most of the road nefwork had been
asphalted and public services (electricity and telephone) were established in 1940. In 1942, Japanese occupied the
archipelago and divided it into regions. and changing the capital’s name to Jakarta that was treated as the capital
of one such region. Java. 1942 to 1949 periods is the struggle period of Indonesian for Independence of Indonesia
from Dutch, and Jakarta assumed as the capital of an independent Indonesian nation-state in December 1949. Van
des Plas reported the population was 844.000 in September 1945. After the independent and Jakarta was decided
as the capital of Republic of Indonesia, the urbanization made increasing the population that recorded 1.050,000
in 1948, almost double the figure for 1930. President Soekarno’s visions had little relevance to the dominant fact
of Jakartan life in the period, official figures show the the population was increasing drastically 1.782.000,
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Figure 1. Study site : Jakarta city, Indonesia and its environment

2,973,000 and 3,813,000 in 1952, 1961 and 1965, respectively Base on the census report of Indonesian
Govermental Statistics”, the population in 1071, 1980, 1990, 1995, 2000 and 2004 are 4.579.303; 6.503.449;
8,250.266; 0.112,652; 8.389.443; and 9,792,000, respectively. The population in 2000 decreased comparing to
1005, it is assumed the impact of Asian economic crisis in 1997. The population in 2004 was increasing again by
the economy recovery for the economic crisis. The population trend of Jakarta city from 1815 to 2004 can be seen
in Table 1.

The Statistics shows that the urban area coverage of Jakarta 93.7% in 1980, and 100% after 1990s (see Table
2), where total area is 661 km’. The data shows the lack of information of urban area coverage before 1980.
Therefore. in this research, old maps and satellite images were employed to obtain the urban area coverage before
1080. The detail analysis will be explained next.

II. Study site

Figure 1 shows the study site, Jakarta city (capital of Republic of Indonesia) that located in 106°40°E -
107°00°E. 6°04°S - 6°22 S and covering about 661 km® The area around the mouth of the Ciliwung river in west
Java, the site of present-day Jakarta. has known human settlement from prehistoric times. Built up from the silt
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Figure 3 Mosaic maps of the former Japanese Army
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Figure 4. Urban area change of Jakarta city in time series

washed down from the volcanic mountain range to the south. an altuvial plain spreads out in a fan shape traversed
by several nivers: Cisadane, Angke Ciliwung. Bekasi and Citarum

The urban area change of Jakarta city is mvestigated by using old maps and satellite images. The employed
old maps are VOC (1887), former Japanese Army map (1927), and Joint Mapping Indonesia - US 1950 maps.
Especially, the former Japanese Army map is composed or mosaicked by 11 maps® as shown in Figure 3. Jakarta
city boundary in this Figure shows the present boundary of Jakarta  Then the satellite images are KH-7 / Gambit
(26 may 1967), Landsat MSS (21 June 1976) and Landsat TM (3 May 1989).

As shown in Figure 2, firstly the old maps are scanned. Secondly, the maps were geometric comrected before
digitizing process (visually) to obtain the urban area class. The satellite images are also geometric corrected, then
supervised classification process was employed to acquire the urban area class. The topographic mapss) with
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Table 2 Urban area of Jakarta in time series

1:25,000 scale were used in the geometric correction Then the urban area class only was delineated to obtain the
urban area distribution more clearly. Base on the digitizing or delineation process, the coverage of urban city of
Jakarta in each date could be acquired as shown in Figure 4. This Figure shows (visually) that the urban area was
increasing drastically after 1945 or the independent year of Republic of Indonesia. Figure 4 shows that the urban
area coverage is 8%. 13%, 21%, 32% and 64% in 1887, 1927, 1950, 1967 and 1976 respectively. Base on Landsat
TM data (3 May 1989), the coverage in 1990s is almost 90% or matches well with the statistics data. Table 1 and
Table 2, or the population and urban area change of Jakarta city respectively show the strong relationship. These
tables mean the increased population caused the sprawling of urban area.

IV. Conclusions

Like many big cities in developing countries. Jakarta city has almost 250 years history and suffers from major
urbanization problems. The population has sharply nisen after 1960s, and base on the old maps and satellite
images extracting the urban area, this area covers whole of city (661 km?2) in 40 years after the independent and
the declaring of Jakarta as the capital of Republic of Indonesia. The result shows that the old maps (1887 - 1950)
include former Japanese Army maps (Gaihozu), and satellite images (1967 - 1989) combination can be employed
to monitor the city sprawling and its problems.

In the near future, the authors will employ these data and Geographical Information System (GIS) to retrieve
the city spatial information and its change. The information of urban area, vegetation, digital elevation model
(DEM), annotation, transportation network and hydrologic network will be retrieved from the former Japanese
Amy map to obtain the topographic information of 1900s. The high resolution of satellite images also will be
employed to monitor the area around Jakarta city or known as buffer zone of Jakarta (Bekasi. Bogor, Tangerang,
and Banten) called Jakarta Megapolitan area.
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Ulaanbaatar

Video:

Sony DCR-TRV900 with miniDV cassette 120 min.
in LP mode. 10 min. interval and 0.5 sec. recording
during 10-27 March, and 25 April — 4 June

Two cameras at the third floor

Photo:

Ricoh digital camera Caplio G4wide with
512 MB SD memory, 1 hr. interval

i (Unsuccessful in the spring of 2006)
Institute of Meteorology and Hydrology

Video Album at 9, 12, 15 MST

-
o

Uuanbaatar.
2006 March 10-17

Tt

Dust storms in Mongolia on 16-17 March

Changchun E% ""

Digital camera. Video camera and digital watch Northeast Normal University
Photo:
Observation station in a building of A e .
Environmental Science Department, Casio digital camera QV-R4 with 512 MB
SD memory,

College of Urban and Environmental Sciences,
1 hr. interval during Feb. 27 - June 20

Video:

SONY DCR-TRVA40E, 10 min. interval and
0.5 sec. recording

Northeast Normal University

Chugaban  $-12 March 2000 (T-18 CST)

T -

Changchun

I
&) March 10
P
%—' Related information
-1;, - March10 at 14 CST
;. - by KMA
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Changchun,
March 27

Dust reports
March 27
by IMA

Eastern Sky in Kagoshima
3 hr. interval during 27-29 March 2006

by digital camera Ricoh Caplio G4 wide

Chargginn ; B Apell 2008 { 943 O8T 1

Changchun,
April 7

Dust reports, JMA
April 6-9

Terra/MODIS
April 7 14:37,8 10:23 & 14:32 JST

B 06.4.8.17:05 88

NOAA AVHRR-1&2

April 8 17:05 JST

93

on -8 April 2008
14 o571 st

AV1 Images of MTSATIR
LC8T vt




NOAA AVHRR April 17_16:43 JST

Heavy Dust over Shangdong Peninsula

AVI images of MTSATIR
April 18-20 with 6 hr. interval

JMA Dust reports, Apr. 17-20

Kagnahima 2008 Apell 17, F0, 19,

Summary on dust events in Mar.-Apr. 2006
3.10 Heavy dust in Changchun -> 3.11-13 Korea, Not much to Japan
3.27 Dust in Changchun -> 3.28 S. Korea & Kyushu, Kagoshima

4.7 Dust in Changchun -> 4.8-9 Korea & Japan, Kagoshima

4.17 Heavy dust over Shangdong -> 4.18-19 Korea & Japan
(Changchun: cloudy or rainy, Kagoshima : rather clear)

4.23 Dusty in Changchun -> 4.23-25 Korea, 24-25 Japan, Kagoshima
(4.28-29 Not so dusty in Changchun) 4.30 Korea, W-Japan

Correlation between dusty sky in Ulaanbaatar and dust storms in
Mongolia
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EHOEEEESM EHR SiNG-Kagoshima-K #3&
http://arist.edu.kagoshima-u.ac.jp/adust/kosa-e/kosa-e.htm

Asian Dust in 2006
http://ese.mech.kagoshima-u.acjp/adust/ad2006/ad06top.htm

FETEA{C - R EF - BFR1 - AHA¥ - KTHRE - R%HTH,
2006 FEDEWEMEDOHIEIRMEIC X HEFT,
BAUE— bEo YU R B ESHHRSRE, pp.103-104, 2006

ATFHIE, PEESFLEUIIICEITHEDOM FE G &
BEEGRIT, L IVEETBE T~ L3 v T HKKS, 2007.1.26-27
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4.3. BEYM RS (ASTER library)
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6.2 HIEHLUVAOTDHERR
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Shower Size Reconstruction with Atmospheric Monitor
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Laser Rader (Lidar) Method
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Precipitable water with GLI (over Land; 2ch);

GLIFAJE/kE 7040 bDOHE
Seasonal contrast
g ¢ Comparison between spring . &
§ (April) and summer - ELOREKkBEHRTET S,
E (August); * AU 0RE Y AMSRE) B LS E,
z - Good seasonal contrast; - IkmSRRETHETE 5.
» ¥4 0t Y (AMSRE)($20-30kmiBEE,
+ * GLI precipitable water was
- corrected after the validation ©
8 with radio sonde: - MRERFAROENE L TIIHEERENEIL.
L « Precipitable water over - ENH58%. RUREHEETEZ.
B B e « ADEOS-II/GLI- AMSR #&7IH
2 :

- BENEEFREENLAESTOY S bORTREY

(provided by coustesy of JAXA EORC)
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o iR ik

B RMED T A25BELE 2003F4R2B M 52003510248 & T
- 111 B3RO RATRORAEREH50.03L £

* ADEOS-ILEBEZ DA% BRI LIN D
o FRAIZA (scan geometry) F—by

Zi:ﬁ:?ﬁiﬁi o HMREER N EMA IS, TODEBICIX
o BREYA F ENFEETHEL, BADH SR

- f8I. ®%. XM, S Samrong, Hefei;
MR HTE (105x105)

GLIEY T & D LS RYFT7vTT—% (MWR)

e GLILY U F

] _jastEE ¥ o i FERIBRIT A & IR EFOMWR)ERAI
30% T — 4% % {F F (Hefei)

e 20035F4B2B /M 52003F 108248 E T

- o ADEOS-ILEIBEZ & 105 LIADRET —

4

s ABKEBLEKEBEEZRBHET SFEIC
. K B EBITEER (Takamura et al.)

50 60

68




GLI&E R A U QRS ET D LEEL

o GLIvs. ¥4 Z O

{- ae Hater B

Tovo-charel Method
[Precipitatle Water (men)|

- ¥1527.61

- ZD¥H-154

- EDFEERE 2.67

H ] — B8 2.67/27.61=9.6%

FEOHERE

* GLLAFRIMRRT—& HSKRIBEHE
- BRMEELT
- EEFEROBRHETo L.
- BATHEORRSMIEEHAL,
* GLIO#EMEOM L.
s ESHhAFRAKRIOS S FOBRIEZTo .
- SPAYITFTF-IEDHER
- 30%DRET—HLL,
* GLIE VU FIRRROLBERENH o1,
- AU OEBH & DK
- 0%DRET-HLE,
- FMERNC L SRENER L,
* GLI& T4 & OEMBRHICIZROVBERENSH - 1,
- BE
- FEMICHNMAT T Y XATARKBEHTE
- BCREZAZERD LT, HEWNE - ARG EHE
« ADEOS-II/GLI- AMSR #&F|RAkBRTO¥ o b

69
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~ A 7 ks ET — % OEEFE N ERBT T NV~DRALED B F

2A(490; (1) 11002 106Hz)
3 10 4m l Microwave Radiometer I
E g Radiation from Rain
= § Scattering by Frozen
= wBAVE L = : AT Particles
& ud Lop .
KPBEIN—NILOWTAR: o MM“@Q.‘ 3o Scagsfi
Tisien:
o Frozen Precip. C—> =y, ¢ w«*; A
1ODBBEHUT—SORMNRRR || 0T S e
— J 5 r £
EFNAORILEDSR = [Faar] 20
Melting Layer ——> :..1. % 0°C Back scattering from Precip.
Rain Drops T—) %
BFRMIE (KRB

HUHE BHERE

mmm=p  SST, Winds

AMSR—E NPCT89(K) for 20030129
-

Skm-CRM

CRM+RTM NPCT89(K) for 20030129047
- ~

Y
Nl

X=X’ +K(@¥° -HX’)
K=P/ H'(HP'H' +R)™

Other Q\/ @
Observations

7]
3 3 i3 £ o

}. R > ‘ ®CRM well simulates a location of the area with large scattering index.
B | .| g ®A magnitude of reflectivity index in CRM simulation is much larger than that
GEERCIE e in AMSR -E"obs‘ervagoh;‘lndlcaﬂﬁg:ﬁlatfCRM‘ove’i‘e‘sﬂm]atgsl‘san amount of frozen

| precipitation particles. 0 R :

GSMaP Retrieval Algorithm

@ Global Satellite Mapping of Precipitation Project
started in 2003.

@ Leader: Prof. Ken’ich Okamoto (Osaka Pref. Univ.)

@ Funded by JST/CREST

@ The goal is to produce accurate precip map using
mainly satellite microwave radiometer.

@ Passive microwave precip retrieval algorithm is
based on Aonashi and Liu (2000).

Ny

X°=Xx7 +K@¥° -HX')
K =P H'(HP’H' +R)™

Precip Profiles

CLWC

S b
Other & =
Observations
Analysis data
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(TMI+AMSR+AMSR-E+F13,F14,F15 SSM/I; Jul., 2003)

[GSMaP_MWR V4.7 Rain rate : 18
W ;

e o N

Missing
Values

@Introduction
®EnKF Scheme

@Forecast Error Correlation between
Precipitation and CRM variables

@Preliminary results of Assim. Experiment
@Summary

X=X’ +K¥°-HX')

K =P'H'(HP'H' + R)

@  cioudResolvingModel used

JMANHM (Saito et al,2001) Initial and boundary data

Resolution: 5 km RSM (JMA’s opel;tiional regional
. model
Grids: 400 x 400 x 38 @ Basic equations : Hydzostau'c primitive

Precipitation scheme:
Moist convective adjustment
+ Arakawa-Schubert
+ Large scale condensation
Resolution: 20 km
Grids: 257x217x 36

Time interval: 15 s L

®Explicit cloud
microphysics scheme
based on bulk method
(Lin et al, 1983: Murakami,
1990; Ikawa and Saito,
7991)

Full Mode! (shedding inciuded)

®The water substances
are categorized into 6
water species (water
vapor, cloud water, rain,
cloud ice, snow and graupel)

®Explicitly predicting the
mixing ratios and the
number concentrations

@ Kalman Filter:
where K

X=X +K@¥°-HX')
K =P H'(HP'’H'+R)™!

@ EnKF: use ensemble to estimate forecast
error covariance p/y' HP'H
1 & = —
PH=— >N (x/-XH*HX ) -HX/
N_lnz;( § -yl )]y

N
HPTH' =23 (X))~ HOE ) (H () - HCTL)
n=1
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Snyder & Zhang(2003)

@ 100 members started with perturbed initial data:
s Xi(t) =X (t,) + OX;
@Compute analyses for ensemble average x* olto) = X.{tn) + O,
and each member X7=X°+6x,° @ Geostrophically-balanced perturbation
m 3D perturbation in stream function y
X°=Xx' +WK (%= H(ff ) XY : 2D random fields with correlation

correlation p(r) = (1+ (r/ R))*exp(—(r/R))

R=1000,300,100,30,10 km (20 members)
Z : sin(mmz*/H) m=1,3,5 (34, 33, 33 members)

X, =ox,” —-wKpHX,”

B =+ RIHP'H' + R))™
® y to perturbation in (8, u, v, Ps), assuming geostrophic

@where W is the localization weight and hydrostatic balance.
u Total energy of perturbation
SDof PT ~ 1K

AP yase (rod, s 1) T ko,
e VI CAPPY (o] for 20030129 GIZNTE

Forecast Error Correlation :
between Precipitation and CRM * e

variables calculated from RRJEI
ensemble forecasts BN - S

ecas 8,

I Qs (g/kg) (lev=930m) | lver’(ical cross section Qs I W (m/s) (lev=930m) (venical cross section W }

D301 7901) e b0 S5

NGO eI @ (i)

2 4 .

I 3027991) yud08 ®

200km 6 km

RTINS
e St et Crmdias e ssmm e St
EPEIITIFIT T .
PRI I
Corr.Qs (lev=930m) [ Corr.Qs (cross section) I Corr.W (lev=930m) Corr. W (cross section)
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IQns (1/m3) (cross section) l PT (K) (cross section) Potential RHW2
NN L ST

our rorecasi ar.

e Temp.

ENS7 030128211 k=6 CORROPT with (250,157,16) & Plove ONS7 030128212 Kt~6 CORR.DRHN with (250,167,15) & Rkwo

6km 6 km

08T 70 G 030 388 12T

Corr. Qns (cross section) | Corr PT (cross section)

our forecas

g ek i e
g R i T e S Qr (lev=930m) Iverticalcmsssecﬁon Qr|

(E3313761) wevddom S (/04

200km 6 km

-
R R

W (lev=930m) I vertical cross section W l Qr (lev=930m) [ vertical cross section Qr

TRNCRIN I i W (/)

DN INT) S idon O (ae) e e

200km 6 km 200km

&
%
e aier s Corr.W (cross section) Corr Qr (lev=930m) Corr Qr (cross section)
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200km

ecast

I vertical cross section W |

I b

6 km

=330 % i)
PITTITIT L TT R
e O o G300 D125 %0 Care A2 T) 0.7 38 BIOTIELOATE 4

| Corr W (cross section) ]

[Corw (lev=a30m) |

Preliminary results of
- Experimental Assimilation

Upper cold low case (Jan. 28-29,2003)
Ensemble forecast (21 UTC Jan.28, 2003)
(100 members, same as the previous section)
Assimilate simulated precipitation data
(01 UTC Jan. 29, 2003)
EnKF analysis
Mixing ratio of rain,snow, & graupel
RHW?2: (qv+qc+qci)/qvs
Number concentration of snow & graupel
u,v,w
W = 0 (distance > 60 km)

Noise (50%)

MWR simulation doto for 03012801z Precip
&I &

Before
Analysis

After
Analysis

After-
Before
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@ We have developed Ensemble Square Root

! AMSR~E NPCTB9(K) for 20030129 _CRIIQRTII NPCTBI(K) for 20030129042

Filter (SRF) scheme.

@ Precipitation rate had large forecast error
correlations with vertical wind speed, as well
as the mixing ratio of cloud physical variables.

© Large flow-dependent variations in forecast
error correlations were found.

© Results from preliminary experiments using
simulated precipitation data show that the
EnKF is successful in retrieving the cloud-
physical variables and vertical wind speed.

’ Thank you for your attention.
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Millimeter-Wave FM-CW Radar in the Arctic Ocean  (2004.Sept.21.~Oct.9.)

Cloud Profiles in Palau (2004.Dec. 15~2005. Jan. 3)
Millimeter-Wave FM-CW Radar of Chiba Univ. on MIRAI
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Earthquake-related Electro-magnetic Researches
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Pre-seismic Lithospheric ~Atmospheric -
Ionospheric (LAI) Coupling

Masashi Kamogawa
Department of Physics, Tokyo Gakugei University, Tokyo, Japan

ABSTRACT: Pre-seismic anomalous states in the atmosphere and ionosphere as well as those in the telluric currents and
ultra-low frequency electromagnetic waves have been reported since the 1970s. These pre-seismic phenomena have not yet
been universally accepted, partly because the low occurrence frequency of large earthquakes has hindered establishing their
statistical significance. Recent achievements in this respect, however, seem to be highly encouraging for promoting further
studies on the pre-seismic lithosphere-atmosphere-ionosphere (LAI) coupling. Pre-seismic
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Proposed mechanism of pre-seismic lithosphere-atmosphere-ionosphere coupling(]

If the pre-seismic atmospheric - ionospheric anomalies are real, some phenomena causing them should be detectable on the ground. If
such causal phenomena are identified, the concept of lithosphere - atmosphere - ionosphere coupling (LAI coupling) will be greatly
strengthened. Possible mechanisms for energy-transport channels from the lithosphere to the atmosphere-ionosphere are as follows:

EM (or Electric Field) Channel Acoustic - Gravity Wave Channel
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Atmospheric - Ionosphcric anomalies as tr/ggered effects
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Authors who witnessed and described the
1631 eruption believed that there had been
no Vesuvius activity prior to that year'in the
memory of man! It may be asked if the terms
‘memory of man’ was used rhetorically to
indicate a very long and indefinite length of
time, centuries long, or if it had a literal
meaning, with no eruptions occurring in the
memory of those alive. The question is rele-
vant because the concept of the length of
time is relative in various cultural contexts.
The measure of time became a precise con-
cept, in the common meaning of the term,
only from the half of the nineteenth century
and only for urbanized and industrialized
areas.

So,in 1631, the statement that Vesuvius had
‘not been active in the memory of man’ may
be difficult to comprehend today, in particular
if it is discovered, as in this case, that there
was Vesuvius activity 60 years before 1631.
Perhaps then the witnesses wanted to refer
to two different concepts: (1) There had not
been an eruption of comparable strength to
that of 1631 since the last eruption in 1139,
so for a multicentury long period; or, (2) the
expression ‘the memory of man'means a
period just a few decades long, in which no
Vesuvius activity has been detected.

But could the philosophers, scholars, and
intellectuals of Naples and the surrounding
Vesuvius area (authors of treatises and reports)
have witnessed the volcanic activity described
by Ligorio, which had occurred 60 years earlier?
The average life span in those days was much
shorter than today, and the authors of the
treatises on the 1631 eruption were at the
height of their intellectual development.

Eos, Vol. 87, No. 40, 3 October 2006

But it is unknown whether other episodes
of activity, such as the one described in
Ligorio’s treatise, that had occurred at Vesu-
vius had much chance of being described
as an important fact by any intellectual
who was living in Naples, since the epi-
sodes did not cause any damage to prop-
erty or people. Ligorio’s manuscript, written
and preserved in places far from Naples,
may have had no bearing on historical
memory of such events.

In any case, Vesuvius’s ‘extraordinarily’ long
sleep, on which the Neapolitan authors who
described the 1631 eruption agreed, had
shown some signs of coming to an end at
least some 60 years before the eruption actu-
ally started. These new data indicate the need
for a re-evaluation of potential geological
events that took place during the sixteenth
century in the area of Vesuvius, including a
reassessment of correlations with volcanic
earthquakes, hitherto wholly neglected in the
historical volcanological research.

Acknowledgments

This research was performed within the
framework of the agreement between the
Istituto Nazionale di Geofisica e Vulcanolo-
gia and the Dipartimento della Protezione
Civile Nazionale, 2005-2006, project
V3_8/01,RU I.

References

Alfano G.B.(1924), Le eruzioni del Vesuvio tra il 79 e
il 1631. Pubblicazione dell'osservatorio Pio X in
Valle di Pompei, pp.63.

Figliuolo B.and Marturano A.(1998),"The eruptions
of Vesuvius from the Tth to the 12th centuries’
Volcanoes and History. N.Morello editor, Briganti,
Genoa, pp. 133-156.

Guidoboni E. (Ed.) . Firro Ligorio, Libro
di diversi terremoti (1571), codice 28 Jall 15,
Archivio di Stato di Torino, Edizione Nazionale del
le Opere di Pirro Ligorio, Roma, De Luca, pp. 261.

Guidoboni E. (1997) An early pm)ecl for an anti-
seismic house in Italy: Aino Ligorios manuscript
treatise c. 1570-74 m'&uopean Earthquake Eng}

neering
L&CM)(I%Z!) C Plini Caecili Secundi:
Libri Decem, pp.6.16,6.20, Oxford Univ.
Press, New York.
Nazzaro A. (1998), Some considerations on the
state of Vesuvius in the Middle Ages and the
gtecutsors of the 1631 eruption.Ann. Geofis., 41,

Principe.C.,J. C.Tanguy, S. Arrighi. A_ Paiotti, M. Le
Golf,and U Zoppi (2004), Chronology of the
Vesuvius activity from A.D.79 to 1631 based on
archaeomagnetism of lavas and historical sources,
Bull Volcanol. , 66, 703-724.

Rolandi, G., P Petrosino, and J. Geehin (1998). The
interplinian activity at Somma-Vesuvius in the last
3500 years,J Volcanol. Geotherm. Res. 82, 19-52.

Raosi, M..C. Principe, and R.Vecci (1993),The 1631
eruption of Vesuvius reconstructed from the
review of chronicles and study of depasits, ./ Voica-
nol. Geotherm. Res., 58, 151-182.

Walker, G. PL. (1973), Explosive volcanic eruptions:
A new classification scheme, Geol. Rundsch., 62,
431-46.

Author information

Emanuela Guidoboni, SGA-Storia Geofisica Ambiente,
Bologna, Italy; E-mail: guidoboni@sga-storiageo.it:
and Enzo Boschi, Istituto Nazionale di Geofisica
e Vulcanologia. Rome, Italy

Preseismic Lithosphere-Atmosphere-
Ionosphere Coupling

PAGES 417,424

Preseismic anomalous states in the atmo-
sphere and ionosphere as well as those in the
nearEarth (telluric) currents and ultralow-
frequency electromagnetic variations have
been, since the 1970s, reported as occurring
prior to earthquakes. These preseismic phe-
nomena have not yet been universally accepted,
partly because the low occurrence frequency
of large earthquakes has hindered establishing
their statistical significance. Recent achievements
in this respect, however,seem to be highly
encouraging for promoting further studies on
preseismic lithosphere-atmosphere-ionosphere
(LAD) coupling.

LAl Coupling: Research History

Liu et al. [2000) investigated the relationship
between large earthquakes and ionospheric
anomalies in and around Taiwan.As an index

By M. KAMOGAWA

of ionospheric anomalies, they used critical
plasma frequency./ F,. measured by ionospheric
sounding instruments (ionosondes), corre-
sponding to the maximum electron density
of the ionospheric £ layer (160-400 kilome-
ters in altitude), a region characterized by
ion compositions and plasma dynamics. The
Flayer, dividing into F, and F,, contains
most of the electrons in the ionosphere. Liu
and colleagues found that 7 F, significantly
decreased locally during afternoons within a
few days before M > 6 earthquakes occurred.

For example, Figure la shows that [.F,
measured above northern Taiwan decreased
three and four days before the M 7.6 Taiwan
Chi-Chi earthquake of 21 September 1999.
Electron density depression above Taiwan
also was observed by the global positioning
system’s (GPS) total electron content (TEC)
measurements, as shown in Figure 1b [Liu et
al., 2001].

From such observations, Liu et al. [2006]
constructed a set of quantitative definitions
for ionospheric anomalies and examined
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the statistical correlation between thus
defined ionospheric anomalies and all of
the Taiwan M 2 5 earthquakes (184 in num-
ber) during the period 1994-1999.The
results indicated that anomalies appeared
within the five days prior to the earthquakes.
The statistical correlation was found to be
dramatically enhanced for earthquakes
with magnitude greater than 5.4 and with
epicentral distance from the ionosonde
instrument less than 140 kilometers.

Earlier, Gufeld et al. [ 1992] explicitly pointed
out the existence of preseismic anomalies in
the lower ionosphere, by using the transmis-
sion of very low frequency (VLF) electromag-
netic waves (10-20 kilohertz), emitted from a
radio beacon transmitter, which propagate
through the waveguide formed by the conductive
Earthsurface and ionospheric D layer (around
50-90 kilometers in altitude). The received
intensity and phase of VLF waves are associated
with the variation of Earth-ionosphere wave-
guide between the transmitter and receiver.
Therefore, this observation is often used to
monitor the plasma variation of the D layer.
They observed anomalies in the intensity and
phase of the received waves prior to major
earthquakes in Russia when the epicenter
was located between the transmitter and
receiver.



These studies have been further developed
mainly in Russia, Japan, and ltaly and the
studies have extended the used frequency
from extremely low frequency (ELF; a few
hertz to 3 kilohentz) to low frequency (LF;
30-300 kilohertz) bands. For example, varia-
tions of the terminator times of VLF waves—
the times of sunrise and sunset observed
through the wave propagations—between a
transmitter instalied in Tsushima (west of
Japan) and a receiver installed in Choshi
(east of Japan) were found before M > 6
earthquakes [Molchanov and
1998]. More recently, Shvets et al. [2004] also
analyzed the VLF transmission anomalies
between Tsushima and Choshi. They com-
pared the anomalies with 10 M 2 5 earth-
quakes that occurred in 1997 in the area
within 350 kilometers around the receiver
and an elliptical zone surrounding the
transmitter and receiver They showed that the
earthquakes were highly comelated with VLF
anomalies occurring a few days prior.

Molchanov and Hayakawa [1998] also
observed that the terminator time varied
within 5-11 day periods before M > 6 earth-
quakes, and they suggested that vertical
atmospheric gravity waves—a few minutes —
ten hours oscillations by the buoyancy and
gravity forces—during the earthquake pro-
cess caused this variation. Moreover, examining
the validity of the preseismic anomalous
transmission of very high frequency (VHF)
electromagnetic waves beyond the line of
sight, originally proposed by Kushida and
Kushida [2002] in Japan, Fujiwara et al. [2004]
statistically demonstrated the existence of
atmospheric anomalies lasting for a few min-
utes to several hours before earthquakes. Fuji-
wara and colleagues monitored the VHF waves
(FM radio; around 80 megahertz) in eastern
Tokyo that were transmitted from an overthe-
horizon radio station in northern Honshu,
and thoroughly compared the waves with the
seismicity in the surrounding regions. They
found that the transmission anomalies were
significantly enhanced within five days prior
to M 2 4.8 earthquakes.

Proposed Mechanisms

If the preseismic atmospheric-ionospheric
anomalies are real, some phenomena causing
them should be detectable on the ground.
If such causal phenomena are identified,
the concept of lithosphere-atmosphere-
ionosphere coupling could be greatly strength-
ened. Possible mechanisms [or energy-trans-
port channels from the lithosphere to the
atmosphere-ionosphere are summarized in
Figure 2. One possibility is that the atmo-
spheric electric field generated on or near
the ground surface during the preseismic
period may cause the ionospheric anoma-
lies. Such an atmospheric electric field may
be caused by ions generated from radon
emissions. It has also been proposed that
positively charged holes, associated with
microfracturing prior to earthquakes, diffuse
from the focal zone to the ground surface.
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Flig 2. Diagram of preseismic lithosphere-atmosphere-ionosphere coupling models and proposed

mechanisms.

There are laboratory experiments that sup-
port this possibility [Freund, 2000]. How-
ever, such preseismic electric fields on the
ground followed by preseismic ionospheric
anomalies have not yet been observed.
Alternatively, it has been proposed that
atmospheric gravity waves propagate up to
and disturb the ionosphere before earth-
quakes.The proposed sources of the gravity
waves are long-period ground oscillations or
thermal anomalies. This proposed linkage is
inferred from the observations of coseismic
ground vibrations and tsunami-exciting
atmospheric gravity waves which propagate
into the ionosphere. However, there is no
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report of preseismic long-period ground
oscillations being detected, even by sensitive
superconducting gravimeters.Although some
reports claim the existence of preseismic
rises of temperature, infrared radiation. and
surface latent heat flux, it is difficult to explain
how such anomalies disturb the ionosphere
through the atmosphere.

Atmosphchonosphenc Anomalres
as Triggered Effeci

It is well known that besides tectonic stress
accumulation, various events influence seis-
micity Examples are far-away large earthquakes,



tides, the filling of dams, and even the injec-
tion of electric current into the ground. Cur
rent injections in Russia by a magnetohydro-
dynamic power generator actually have
activated seismicity [Avagimov et al., 2004]. 1t
has also been proposed that some external
phenomena,such as geomagnetic storms and
cloud+o-ground lightning, may affect seismic-
ity [e.g. Sobolev and , 2003].
Since these events also disturb the atmo-
sphere-ionosphere, it might be possible that
some of the reported preseismic atmospheric-
ionospheric anomalies simply were observed
as a trigger of the earthquakes.

As discussed in this article, the cause and
effect relationships may still be unestablished,
but atmospheric-ionospheric anomalies
before the earthquakes do exist and their
further investigation, involving the litho-
spheric connection, remains an important
research endeavor. Determining these con-
nections possibly will aid with understanding
and predicting seismic activity.
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What Do College Students Know

About thc Ocean?

PAGES 418,421

A recent survey of students entering a col-
lege-level course in introductory oceanogra-
phy reveals that they feel a strong connec-
tion with, and curiosity about, the ocean.To
guide this inherent curiosity into under-
standing and stewardship, educators need to
know the ‘hooks, the topics and concepts
that catch students’ interests. According to a
survey of 119 students at North Carolina
State University-Raleigh, some useful hooks
are students’ personal, emotional connection
with the ocean, human impacts (especially
pollution), exotic biology.and cool technology.

Survey results further indicate that students
already are gaining ocean knowledge from a
wide variety of sources, and that the topics of
interest to them can be organized using the
Essential Principles of Ocean Literacy [Cen-
ters for Ocean Sciences Education Excellence
(COSEE), 2005].The students’ general aware-
ness of ocean science is a good basis upon
which to build.

Given the declining quality of the marine
environment, ocean educators have the
responsibility to teach not only the science
of the ocean, but also the interdependence
between humans and the ocean.This inter-
dependence is at the heart of ocean literacy,
as recently defined by a national consensus
of marine scientists and educators [COSEE,

By C.Cupnasack

2005]. An ocean-iterate person understands
ocean science, can communicate about the
ocean, and is able to make informed deci-
sions about ocean policy [COSEE, 2005].

The scientific understanding that every
citizen should have is defined in the seven
Essential Principles:

1. The Earth has one big ocean with many
features.

2.The ocean and life in the ocean shape
the features of Earth.

3.The ocean is a major influence on
weather and climate.

4.The ocean makes the Earth habitable.

5.The ocean supports a great diversity of
life and ecosystems.

6.The ocean and humans are inextricably
interconnected.

7.The ocean is largely unexplored.

Most Americans attain voting age around
the same time they complete their formal
education in science—at the end of high
school or after a few introductory college
science courses. A college-level introductory
oceanography class is the last chance to pro-
mote ocean literacy through formal educa-
tion, and also provides an opportunity to
measure the level of ocean literacy among
high school graduates. As these students are
selfselected, preclass survey results may
indicate an upper bound for ocean literacy
in the general population. Postclass surveys
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should indicate how well college educators
are doing their job.

Prior studies of undergraduate classrooms
have measured student beliefs and precon-
ceptions about physics [DeLaughter et al..
1998; Adams et al., 2006}, as well as their
understanding of solid Earth geosciences
[Libarkin and Anderson, 2005]. High school
ocean science classes have been shown to
have a significant effect on general scientific
literacy [Lambent, 2005]. Public concern
about the ocean has been shown to exceed
public understanding of the ocean [Ameri-
can Association for the Advancement of Sci-
ence, 2004; Belden et al., 1999; Steel et al..
2005], but no prior study has measured ocean
literacy in the context of formal education.

A preliminary ocean literacy survey was
developed based on the Essential Principles
and consisted of open-format questions that
allowed students to express their understand-
ings or misunderstandings freely Students
filled out the survey on the first day of an
introductory oceanography course at the
North Carolina State University at Raleigh
(in January 2006), and results from four of the
most general questions are discussed here.
Only the topics of interest to students are dis-
cussed here; their level of understanding will
be addressed in a future paper.

Student Interest in Oceanography

The demographics of this class were roughly
consistent with the university population as
a whole. Students were nearly equally divided
between the freshman, sophomore, junior,
and senior classes, and half were majoring
in science, mathematics, or engineering. One
third of the students were in the College of
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1) Background

Remote sensing measurements are sensitive to the viewing
geometry of the sensor. Upward surface radiation from an
urban canopy is directionally variable due to local variations in
areas of sunshine and shade. Estimation of longwave
hemispherical emission, which is generally approximated as
eoT%, where ¢ is the surface emissivity and o is the Stefan-
Boltzmann constant, is influenced by anisotropy in measured

radiometric temperature. The radiometric anisotropy-related
errors involved in evaluating longwave radiation flux over an
urban canopy have not previously been discussed in terms of

2) Airborne measurement
Helicopter-mounted sensors (Table 1) measured radiometric
temperature and longwave radiation flux over urban canopies
in the_cities of Sapparo and Tokyo, Japan. Two types of
measurements were taken : a two-angles measurement using a
downward-view pyrgeometer and a nadir-view narrow-FOV
infrared thermometer, and a multi-angles measurement using
three narrow-FOV infrared thermometers using both nadir and
off-nadir views.
 Airborne observations were made o ue"r; Sapporo (43°3’N,
%LTE} '“ige flight course in

d a ight industrial area

Measurements of directional radiometric temperature
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observational data as such measurements are difficult to
obtain over an urban area. The basic characteristics of the
flux error, including dependence on canopy structure and
diurnal and seasonal variations, are still largely unknown.
The current study addresses these problems using remote
sensing data from an urban canopy, and discusses the
process of estimating urban longwave radiation flux from
radiometric temperature measurement.
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3) Observation results (Two angles)
F,.;, estimated from the nadir-oriented infrared thermometer is
compared with F,,, measured using the pyrgeometer. The atmospheric
correction procedure corrected both fluxes to values at the ground surface.
F,yuqr and F,,, were averaged for distances of about 2 km along the flight
course lme, as the instantaneous FOV is different for the two sensors.
Figure 3 shows Fy;,,,/ F,.4;, in the HU and LI areas of Sapporo and the HU
area of Tokyo. The error bars were determined from the value of [1— F,,,
/ F,yaiy | over a thermally homogeneous sea surface where F,,, /F,,;, must
be unity, and indicate a systematic error that may relate to sensor
calibration and/or atmospheric correction. The difference between Fy,,,
and F,,;, is up to 8% of Fy,,,, or 61 Wm

Figure 3 (a) shows that F,,,,/F,,;, in Sapporo HU and Tokyo HU
decreases once the sun elevation increases beyond about 40° . Building
shadows cover the floor surface completely when the sun elevation is 40°
at H/W = 0.85 canyon (HU in Tokyo), and 41° at H/W = 0.88 canyon (HU
in Sapporo). As the sun elevation angle increases over 40° , the amount of
sunny area on the floor also increases, however, wall temperature decreases
with lower solar incident angle, and Fy,,;,,/ F,,,;, therefore decreases.

Figure 3 (b) shows a clear relationship between Fy,,,/F,,;, and the
solar radiation difference. The abscissa is the difference in the net solar
radiation between the walls (S,,;) and the canyon floor (Sp,,), where ' is
averaged over both sunny and shady parts on each surface. In approximate
terms, the net solar radiation on the surfaces should have a positive
correlation with surface temperature; the abscissa is therefore a measure of
the difference in surface temperature between the walls and canyon floor.
Thus Fyy0/ F,yu4, has a positive correlation with temperature variance T,
- Ty, inside the canopy.

The abscissa of Fig. 3(c) represents the difference between the nadir
radiometric temperature and air temperature inside the canopy. This
difference is a measure of the temperature variance inside the urban
canopy layer, as air temperature is similar to the shaded surface
temperature rather than the sunny surface temperature, and the nadir
radiometric temperature is the average sqrfacc temperature of the sunlit

~rroofs and canopy floor. F,,, / F, ' decreases as the nadir-oriented

temperature increases in excess of air te pﬂ'at lnsnde the canopy.
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National Geophysical Data Center (USA)

Center half of swath — based on sample number in scanlines.
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A distribdtion map of ACO. emissioh (1999)
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(ALOS/PALSARIC & &Kk MM O FTRELE)

EH Wz (BFXP)
BE BE (SRR
R Tl (EEEERE)
CEReSiE¥ : BR X (TRX%)

Outline
s ALOS/PALSAR data characteristics
L

= Summary of previous study
® ERS-1/2 and JERS-1 data
# Airborne SAR data

= Possible use of PALSAR data in sea

ice research

Feb. 28, 2007
CEReS #HAIMHRANS
PALSAR specification PALSAR distinct feature
PALSAR JERS-1/SAR

Center frequency 1.270H 1.2766H + High spatial resolution
Transmission peak power 2.0kw 1.2¢W
Chirp bandwidth 20MHz/14 Mt 1 6Me * Low noise equivalent backscattering
Antenna size (AzxEl) 20mx 2Im 11.0mx2.2m coefficient
Polarization HH/HV/ VWYY L
Incidence angle 860 dog. 3440 deg. + Large dynamic range
Observation width TOkm 75km
s T e + Various incidence angle
Bit length Sbits (1 and Q) 3bits(l and Q) E
Noise equivalent sigma0 -25d8 -20.548 + Polarimetry

Comparison between PALSAR and JERS-1/SAR

JERS-1/SAR
1998/09/00 D

PALSAR/
2006/09/12D

Koriyama city

Area 1 (6.4km x 6.4km)

PALSAR/FBS JERS-1/SAR
2006/09/12 1908/09/09

Konan town
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Area 2 (6.4km x 6.4km)

JERS-1/SAR

2006/09/12D 1998/09/09 D

Downtown Koriyama

Variable incidence angle

PALSAR/FBS
2006/09/12D
Incidence=38 deg.

Incidence=24 deg.

Lake Inawashiro

Possibility Iin sea ice monitoring

. *Backscatter decrease with sea ice growin
+ NE 00 improvement :> groving
sImprovement ice classification accuracy

—o—E-SAR
—u -J-SAR
[T .

. Wekabayesti and 7. Natdo. A sty
g SAN cata. BEY) B~ b £ L SPRR.
1

]

3

16, No. 2, . 5(145)-06(152) (1996)

Full polarimetry

PHN- bmwitedior
RHH-VV
GHV 2007/01/28D
BHHWVY
Sea of Okhotsk
(Center N44.69, E144.42)
96.8km x 12.1km

Utilization of PALSAR polarimetric data

o Scattering entropy
Open water detection
Thin ice detection
 Double bounce
Thin ice detection
[ RR-LL coherence, Scattering anisotropy
Roughness inversion

Scattering Entropy

IEEE Trans. on Geo-science and Remate
Vol. 42. No.11, 2412-2425 (2004.11)
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Scattering Entropy

Double-bounce scattering component

Double bounce

ow

xono

o
@
.-

| indicate high value
in thin ice area

£
o

o
=

double bounce???

o
n

d“
il R

‘fgmuﬂﬁ‘

10 20 30 40 50 60

Incidence angle (degrees)
Double bounce Open water detection
; Thinice
| %
§ 0.3 et T — i
. L ;)
8 %wﬂw
SIRER

o i
04 05 0.6 0.7 08 09 1
Entropy

RR-LL coherence

o8l
§ - (kK")

g 04l LS '715[5»- S0 SaweOw 25T
g Roughness estimation in
e smaller incidence angle

RR-LL coherence

128




Sea ice thickness retrieval by PALSAR
(Summary)

@ Open water detection by entropy

@ Thin ice detection by double bounce

& Surface roughess estimation for general FYI
«  RR and LL coherence or
« Scattering anisotropy

& Ice surface dielectric constant estimation
« [ce thickness related parameter
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Extraction of Damaged Buildings Using High Resolution Satellite Images

in the 2006 Central Java Earthquake
Kazuki Matsumoto, Tuong Thuy Vu, and Fumio Yamazaki

—— N
~ Detection.
£ QuickBird Image Pre-event Image Post-event Image mmwo‘gmm
+> and Study Area July 11, 2003 June 13, 2006 I___.F_____l
Epicenter in the 2006 Central —

Java Earthquake (UNOSAT) Study Flow
Moment Magmitude 6.3 May 27, 2006 at 5:54 am local time
~5,800 people killed ~140,000 houses collapsed ~190,000 houses damaged (USGS, UNOSAT, The Ministry of Forsign Affairs )

(l)Pixel—Chsi:ﬁﬂ:imRslk (b) Object-based Classification Result (@) Pixel-based Classification Result (b) Objec-based Classification Resualt
WBcditng (ol black) Bikalding (oof_ gyl WRad Plost-baaed Class ficatios: Macdmean | ioihond Wathod W Tedding (mef Mack) BSxilng puol guy) WRoad
W Rling (ol red} -ﬂhud-t-lh(-lldl et based Chisadioation: Nasne: Yaigh bor Vachod W Nadding (wef ouf)  WDebs W Vagetation
B Vegemton W nc sl Bed Uit Tt (s, Closssny, Foad, N larfmond W Shasions Bndastad
Pre-event Image Post-event Image
ttliding avans
Concept of Subtraction
O Visual
) ;
. UurAmcy%—i-B)

Companson of Classified Results with Visual Inspection Results in a Small Area Concept of Producer Accmacy and User Accuracy

V (a) Automated (b) Visual (a) Automated
B Damaged Building Areas

Producer Accuwracy=567 4%
User Acouracy=51.5% Detection of Damaged Building Area Results
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Processing and forecasting of the information

on fishing ground from satellites:
comparison between satellite images and
in-situ fishery data around Bali

Takahiro Osawa. Susumu Kanno, I Wayan Nuarusa and | Ketut Suwadika
Center for Remote Sensing and Ocean Science (CReSOS) , Udayana University

Backgraiind Comparison between satellite images and fishery data(good haul season)
Estimation of the efficiency of satellite images for fishery around Bali -

Few case of comparison between satellite images and fishery data caused by lack of fishery
data.

There are no guarantee that the front of SST or chlorophyll always forms efficient fishing ground

SST is not so useful for forecasting of fishing ground in low latitude region (horizontal gradient of
SST is weak).

Tuna is migrating mid-layer zone of the ocean (not surface layer).

Obijectives

Part | - Comparison between satellite images and fishery data
Satellite image data source in Bali adjacent sea

Fishery data source in Bali adjacent sea

‘What is the kind of features in satellite image referred to fishing ground? Need for the estimation under same condition over the objective area
‘What is the most efficient categories of image for fishery utilization?

Causes and measures of inaccuracy in handling fishery data

Part 11 = How can we estimate the poteatiality of fishing ground?
Problems in the traditional methods for estimation of fishing -ground
Need for the estimation under same condition over the objective area

1.Difference of operational ability of each fishing boat
(Even if in same location, total catch depends on the ability) — Use of CPUE or HOOK RATE

Treatment of fishery data for correct evaluation 2 Bias of distribution in the operational locations
Modification and validation of the analytical method (Can not evaluate the potentiality over whole range of test area) — Line up of the data in large coverage
Part|-C sat y A 3.Rep! ion of the porary fishery data in large time and
Satellite image data source in Bali adjacent sca spatial scales
(Patch of fishing ground is not effective for the estimation) — Averaging in ten days and 1 degree grid
4. Effects of worthless species of fish on the amount of catch

e e ey [T — (Can not estimate catch only by total weight) — Must use the data from fishery company
e g:w- :::;: :::: Possibility of detecting the chlorophyll front around Baliby ocean color sensor
Sea Star SeaWiFS Chicropiytla Nov 2001~ IPLNASA
Tema MODIS Chiorophyll-a Ape 2002 JAXA

ssT Ape 2002 IAXA

TOPEX POSEIDON Sea Surfoce Hoght M 2004 10G, CCAR

*SST and chlorophyll-a are well-known as useful information for forecastingof
fishing ground of skipjack, mackerel and horse mackerel.

*Sea surface height is especially effective to estimate feeding migration of tuna sp

TOPEX/POSEIDON sca surface height images of Bali adjacent area

‘Sesi-analytic Weeky Privacy Productvty Index
Bebhrenfebd-Fakewsk Model March § - 13, 2001

Modification and validation of the analytical method

Fishery data source
Hand @

Data Source  “PT.PERIKANAN SAMODRA BESAR" M""’"“"’;_‘Vm"""r;‘; et
Benoa branch of the fishery company in Jakarta Bk ¢ o=1.412236-12
* Total amount of the catch G u
O o
- CPUE(Catch per unit effort) e N e
- Average weight of one fish i:*\’::::::;g-‘m;:n oradentof  One degree grid
*Species of fish Scatter diagram of sea surface height anomaly and gradient of the anomaly

*Total operation day

*Date of fishing operation targeting Tuna sp.

« Location of fishing ground(1 degree grid)

-Hook rate(how many Tunas hooked in 100 fishing hooks of HAENAWA
Most of the data are compiled from 1973 to 2000.

Now arranging to receive (emporary data from fishing boat directly. Conclusions

Part I - Comparison between satellite images and fishery data
Many kind of satellite data are available in Bali adjacent area
Interference of cloud coverage is not so significant

Chlorophyll image is effective tool in low latitude region

There are a few synchronism between the fishery and satellite data in Bali
It is difficult to collect fishery data, because the data is secret

Not only detecting front. but also quantitative analysis

Part II — How can we estimate the potentiality of fishing ground?

Average over time and spatial scale in fishery data is important

Must consider the ability of catch for individual fishing boat

Quantitative analysis of sea surface height is effective to forecasting the fishing ground of tuna sp.
Range of horizontal gradient in sea surface height anomaly from 1 0E-6 to 2. 0E-6 is corresponded to
the area with hook rate over 0.8
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