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Application of SAR data and digital camera images for agriculture monitoring system

K. Wakamori (JAMSS), D. Ichikawa (JAMSS), R.Niimi(JAMSS) and S. Josaphat Tetuko (Chiba University )
Introduction

Obj Study Area
3 5 % ective

JAMSS introduces near real fime processing system for agriculturc monitoring using MODIS and DMC (Disaster

Manitoring Constellation) satcllitc data. The system is fully sutomated processing and integrated with an information 1o develop s integraied monitoring sysicm using optical and | | in this study, we have tested satelite |8
scrvice for users through Interncl. The individual sbortoming of the system is that cloud cover hinders information Synthetic Aperture Radar data foc for area

service and we should move towards the system with and reliability. SAR jocated in Yz Niigata,

data have the potential 1o provide and substitute information products. Mmueaunda-llmnempm-\ and Kyushu. The selected

SAR dataand 8 near infrared digital camera. In the rescarch, JAMSS has boen cooperating with CEReS and the first Research approach areas belong to the top agriculture

step of the rescarch and technology is the processing and nalysis of SAR data for agriculture monitoring 1. Multi-temporal optical images for crop fields will be created producers of Japan, highest level of
satllite satellite images, digital camera. and tehcnology and value of agriculture

analyzed.
2. SAR and NIR digital images will be same area of
fields.

3. To develop methodology for growth stage from SAR data
and SPAD estimation from the images taken by NIR digital
camera

Satellite monitoring system for agriculture

Constellation Satellite used in the monitoring

Ground measurements

DMC - Surrey Satellite Technology Limited

(SSTL), England.

Spectral reflectance measurements in paddy fields
Smmw“duwmm!wmmmn
measured using portable MS-720 (Japan) having
wavelngth mage from 350 10 1050 nan st a scanning interval of 3.3 nm

] Consteliation Satelites -DMC

Ch phyll content of paddy rice leal
Chlorophy 1l content of Jeaves can be used 10 identify the timing
and quantity of plant grown stage and it s recorded using the
portable chiorophyll meter (SPAD-502, Konica Minolta) .

Spectre g dbameter

, m =
W
L

Ficld meesurcracnts using SPAD

1 Rice growth stages

Integrated Roch e MOTORING Y U S
- information “ Y
service i“ ///= i \R\

tord i

Aut ing system using MODIS data
Vegetation and rice paddy dynamics with MODIS NDVI 2007-2011

Spring

A e ke s A hen Bin b ke
‘e

i

Processing of SAR data and NIR digital camera images for crop monitoring

PALSAR :2007..3.07, 2007.4.22

TN

Mt zpon e
pory
Mo ditribution n verside

—— e
Ha class Mo Mo Gration  VegeAOn anslysis wsing He Gtibution Discussions
PALSAR data acquired In 2007.3.7 and 2007.4.22
POLSARPRO ar RAT were examined by analysls to
g SPF(Refined Lae,

25,26 vegetation

determine water feature and in the
area of Yoshino riverside. Processing results
show that Ma distribution with  post
classification can be applicable for this propose.
in the next step of the research, we will
investigate polarimetric analysis for rice paddy
and rice growth condition in northem part of

i

4
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Aboveground biomass equations for individual trees
of Cryptomeria japonica, Chamaecyparis obtusa
and Larix kaempferi in Japan

Kazuo Hosoda « Toshiro Iehara
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0.046421.D521651 2, Z#= L A
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A Revised Land Surface P (Sm)far‘ pheric GCMs. Part II: The
Generation of Global Fields of Terrestri P from Satellite Data
Prens J. SeLLens, * Swrse O, Lo-. Cosrron J. 0. Jusmice, * DoNALD A. Dazuicw,*

TUCKER, * CHRISTOPHER
G. James CoLLATZ, * AND DAVID A. RANDALL®
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*Department of Atmospheric Sciences, Colorado Stave University, Fort Collins, Colorado
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ABSTRACT
of Seliers et al.
The most inaovation over the eariier SiB) parameter set of Dorman nd Scllers is the use of sacilite.
data 10 wwmd"mu—h&-‘wn——

MMM“WM‘H—“‘W**-“

“huﬂh‘m*ﬂ(n)*“wlﬁmh*
of the procedures for the land surface parameters from the mmh‘hd‘-‘
eief description is provided ”‘Hﬂymh‘hlﬂw
addigion 1o the NDVI dats.

—nhnu-‘nmhn—m-ﬂu-—-ﬂmu-h‘m

FIEIZNDVI 5 SR B FPAR & L AT

NIR: iEFRIMED RETE
iR VIS: A RE O R4 E

+ NDVI: Normalized Difference Vegetation Index
(EES{LAEERS) ... NDVI= (NIR — VIS)./ (NIR + VIS)

+ SR: Simple Ratio ... SR =NIR.“VIS (Ch 4 EHE)
- SR & NDVI MBf&IE, SR = (1 + NDVD) /(1 — NDVI)

» FPAR: Fraction of Photosynthetically Active Radiation
(AIRADILHRERIELILEE)

ISR & FPAR EBE®EAHY.
FPAR (& LAI LEA{RA %5 |
ELSTILTY R L

* LAI Leaf Area Index
(EEREER
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FIE @: SR — FPAR
(SR — SR, min) (FPAR i« — FPARpin)

e (SRimax — SRy
+ FPAR.i,, (22)
here i EESAT
5 (SiB2 Tl 9 BEHY.,
FPAR,,x = 0.950; ZD5HLDEHERKETER)
FPAR,.» = 0.001,
FPAR,..x, FPAR,;, independent of vege-

tation type;
SR; max = SR value corresponding to 98% of NDVI
population i;

FJ@ ®: FPAR — LAI

£

L, ; maFP
_ LyimuFPAR. (24)

L =
A FPAR i«

L, TEOEEEER

Le i mae: O FBEDWETLITRESTLVS, REM
BBOZKIE

FPAR: BIDASARTRESHE

FPAR,, : 0.950 (BIORZAF&Y)

ALBIZITKS NDVI #AINS,

SR, min = SR value corresponding to 5% of NDVI LAl ZRDBEMNTES.
population i.
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- BOHBER (W, VLTI LAD [FRORTROLNS, 7 Ul L T MR I (3 T
HxtiaE

Wd= 0.070348- 02.596261 s H-—O.935245
(Hosoda and Iehara, 2010 DX 4)
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Wd= 0.070348- D?596261 p—0.935245
Wd 312 ER (kg), D: MBER (om), H: 8 (m)
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General Characters of IndoneS|an Seas from Satellite Data
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')Background ®Climate change with global warming is the urgent agenda for human being. In Indonesia, environment change is strong concern for the people. @Long-
| term averaged characteristics of the Indonesian seas have not yet completely reported, due to the lack of ground based observations (Qu et al. 2005). ®World's space

l agency initiated the Mission to Planet Earth in the 1980’s. Now days, more than 10-year available ocean data set for study climate change. Aim and Objectives: Reveal the
| general characteristics of Indonesia seas from long-term satellite data, with objectives are as follows: @ Utilize the space agencies' data archives. ®Create continuous aver-
| aged baseline data. ®Confirm specific characteristics of the Indonesian seas and analyze climate variabilities of Indonesia for 1997-2010.

Data and Method: Global monthly data of sea surface temperature (SST), wind
speed & direction (WS,WD), rain rate (RR), chlorophyll-a (CH) and sea surface
height anomaly (SSHA) are select over 80°-180°E and 20°S-20°N and re-sampling to
0.25° grid resolution. Baseline archives are 160 by 400 grids. Monthly SSHA data
are create from 3 repeat cycles. Statistical analysis is perform to 10-year period
(1998-2007) of archives data (Tbl-1).

Index SST WS, U-WS, WD CH SSHA

Unit_ e o) _(ms!) (ms') () (mm month') (mg m™) ()

Semor _ AVHRR _TMI _ NSCAT S\ AMI SaWinds _ SSWIT PR OCTS __ SaWis TP Jason _

Satellite NOAA  TRMM__ADE %

Date 1997 1998-2010 195

Spatial 4km 0258

resolution 3

Channek(s) 1.85-393um 1068 Ghz 14 Ghz H}SSGhz SAGEz 134Ghz 1935Ghz 1379Ghz 90530 am H34%0nm 136Gz
103-113 pm 37Ghz 223Ghz 13.80Ghz  $65am  $10/535mm
115-12Spm i o

Datacenter  NOAA JAXA  NASA NASA/ NASA/

REMSS IFREMER/ REMSS FREMER' REMSS NASA/
CERSAT CERSAT PSPDC

GSFC __ GSFC L
pcp-pspdc.helios core. oceans gsic. oceans sk, pocasc pl.
pmedy  jiajp  msgov  nasagov  asagov

Results and Discussion: Statistical properties of indices show on Tbl-2. Indonesian
seas consist of warm waters. WS prevailed is weak. RR is higher than the world av-
eraged. CH is in most case is very low, few high concentration resuit from blooming.
SSHA varies in very narrow range. Further discussion of CH and SSHA are relate to
the local phenomena in this region.

Index SST(°C) WS (ms') RR (mm month™") CH (mg m~) SSHA (m)
M 1680 0.00 0.00 0. 0[ 1.68

fphtpsite ditanode Mpremws  fp  fpremss  fp.  Apremss
otagov  com  Mremer§ com _ifremerfr com

Maximum 4.05 26.20 732940 64.56 2.03
Average 3 664 ~137.05 021 0.04
bl.’mddrd 1.64 19748 0.70 0.11
deviation(a)

Fig-1. Scatter plot among (A).SST-RR, (B). SST-U-WS computed by zonal averaged
data. The correlation coefficient between SST and RR is high (0.7). Confirms the re-
port from Aldrian and Susanto (2003): using rainfall data from rain gauges shows re-
lationship with SST. Below 29°C, the relationship is finier with RR. Over the 29°C of

SST, RRis high. SST and U-WS has similar relationship, the correlation is high (0.5).

Fig-2. Specific eha'adsr of Indonesian seas: Monsoon and Upwellmg (Wyrtki 1962,
Susanto ef al. 2001). (A). Upwelling over southern coast of Java relate with direction
of prevailed winds. Peaks on south-east monsoon. (B). Upwelling recognized by
high CH, not by SST (Qu ef al. 1994).
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Fig-3. Spatial distribution of (A). SST, (B). WS, (C). RR and (D). SSHA for (1998-
2007). SST at the Equator s highest and stable. SST in the west Pacific Ocean is
the highest; this is well-known of the Warm-pool. WS has a similar pattern with SST.
RR is high over Warm-pool, high-mountain area and Inter Tropical Convergent
Zone. Difficult to recognize any clear pattsm of distribution for SSHA.
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Fig-4. North-south seasonal variability.
(A). SST indicates seasonal variation co-

incides with Sun movement. Local =
maxima and minima attain on Feb-Mar, - 5
Aug-Sep when Sun overhead at Equator. s
(B). U-WS over 15° to 20° [atitudes shows = ~'* 20 [}
the easterlies trade winds pattemn 5 Nt ’
(prevailed to the westward). The Equato-
rial-low winds and switching of east-west = v ‘
winds (monsoon) below 10° fatitudes. (C). | 1 ¢
RR shows local character of dry-wetMon- '~ x) -
soon. (Swardika et al. 2012). e
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Fig-5. EL Nino phase lock on seasonal cycle of SST and RR. (y-) on preceding,
(y+) on following & (y0) El Nino years :(a) 1997/1998, (b) 2002/2003 (c) 2006/2007
(d) 2009/2010. For (A) SST and (B) RR over 10°S-EQ:90-140°E. No sfrong El Nino
signal after 1997/1998. Only in 2006/2007 EI Nino signal recognized.
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Conclusions:

@ Statistical properties of the Indonesian seas is obtained. Strong correlations be-
tween SST, WS and RR are recognized. ®Distribution pattern of SST, WS and RR
has similarity. Over warm of sea surface, WS is weak and high of RR. ®North-south
and seasonal variation of SST, U-WS and RR is the main characters of Indonesian
seas, ®Strong upwelling along south Jawa coast in July (South-East Monsoon) rec-
ognized not by SST, but by CH. ®In 2006/2007 El Nino signal recognized over
south region for SST and RR.
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Improvement the precision of aerosol optical property derived from satellite imagery with ground albedo map
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Abstract: JAXA C&DHMRBEEHINAI Y Y3 Y (GCOM-C) [CHRNTHET IFENLRTMBRESHEP I TUZLOTO R TELT,
MODIS Global ¥—4 (MYDOSAN)E(BEL), SITiWHABY ZFAEKRKUE, HIMBICERT BEE MODIS O 7band DRHARNSHE/(F— VB
BEEE > TEELE UPDM R EHEEBIEMVIUPD) TH 2, SRTIBESECHNT. SHRETHRENOBUES TIBET 3EHOREIT—5
ENETBCEEHELLS, SERBICEENIZRDDDB. AFRTIE. BISADBHERIBI B, UPDM & E MVIUPD DEMHEHE (FER
BEE TUREE SNTLESIELEEE SHTLERE) EAL, EIRFTRIMEESETION D FEERTIVIFAOBSEESTS, X
FROSEERE MODIS DHEF—5 (MCD12QN)ELEB LERR. BRLZO—RESE.

Classiﬁcation procedure » |

1. BALET—S
Table. Spectral bands of MODIS
MODIS Aqua Surface Reflectance 8-Day L3 Global 500m SIN Grid V005 e i
produced by Prof Fukue (Tokai Univ.) Band# |  Wavelength(nm) | Resolution(m)
« Composite over 8 days using 0.005 degrees spatial resolution data (46 scene data sets) 1 620.679 250m
From 70 degree north to 70 degree south latitude , from 180 degrees west to 180 degrees east longitude Z m:z ::““
+ DATUM: WGS84 4 545-565 500m
3. 8days 46 scene—16days 23 scene (MVIUPD D& \FIDBEZ:EIR) 6 1628-1652 500m
AR/ 5 —-VBRIEE (UPDM: Universal Pattern Decomposition Method) [2] . HEa1s o
c NKOREBTRASNEDNEREE 4 DORMFRY, KOBMRE Cw BEDRBRE(C), TR
(Cs)DERF BRI EWDIZHOBHKRE CAHICEIRTS
«ERAYTDER/NF —UE 350 nm~2500 nm OREBTHRBILLTHY, TNSOEMRMEERAE
I —ICEREFELRN
WREEBE MVUPD : Modified Vegetation index of UPDM) [1] & e
- UPDM4 BB ERE > TERSN/ZISRT, MEBER, XORBEORBENRICROID VI annual variation of land cover class
4. MR EAT DERIMIHEEIHT D g il LR SR
- FHRKAE FRBIVE FRTI9E FRRERE ( Cw, Cv, Cs, MVIUPD) I g s g ) [ T SO v M
« FEHELE 4 FHREEOFIEE (MVD . . -E : - B

Winter (Dec-Feb),Spring(Mar-May), Summer(June-Aug) Autumn(Sep-Nov) o/ VA PN | Iy
- ESNEEMTIREEE Winter H'S Autumn FETO Scene Number & MVI (DIERSHREL RTE .| foeeailt s¥thgesednse 9

5. DERHORTE st Boveversyinl  wf Vo
FRIFEHEZEBL), Color composite image Z1ERLT D (RGB DHASHEZRDD)

(f51) Barren, Evergreen forest : MVI Max, MVI Avg, MVI Std

Urban : Cw Max, Cs MAX, Cs Min —

Tundra : Cw Avg, MVI Std, MVI Avg ] i1 ion resu
Open shurubland : Cs Min, Cv Max, MVI Avg Classification r Its }

W BT M 7 S8 O N2 N3 N4 0N TAT I Vi 32 36 47 85 #70 TNE &0 W ane 1T e

Evergreen Broad leaf forest
Dociduous Broad leaf forest ||

Closed Shrublands
Open Shrublands
Woody savannas
Savannas

TESR

o

v UPDM fR8I&E MVIUPD DS RifEHEZE AL, SEZEMHS
CBTIREITICET, ERTMBBORMIY AT LZEDI
THETEL.

v MCD12Q1 EDELRTIE, Forest IBEBDDHEMUMIRHBLZ
mﬁg?‘ﬁ‘ShE, (BATIE MCD12Q1 [CIRDEH'B<K
5

v SIS Forest REBOLREB EHEBODRETOIFIETHD

Class

Evergreen Forest

Deciduous Forest
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SEA ICE CHARACTERISTICS IN THE SOUTHERN REGION OF OKHOTSK SEA
OBSERVED BY X- AND L- BAND SAR

HH #z (B X)
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[+ Study background and research objectives
[ Test site and SAR data

MGround truth experiment

[ Data analysis

MSummary and future work

.
ik

Study background

1 Role of sea ice monitoring

- Sea ice extent and volume are related to local as well
as global climate change

- Seaice acts as an insulator between air and water

- Sign of decreasing sea ice extent in the Arctic Ocean

& Importance of SAR data

- Microwave remote sensing glays an important role in
monitoring sea ice in cryosphere due to its all weather
capabilities

- SAR data from TerraSAR-X and ALOS were available
during wintering period in 2010

M Research objectives vﬁ@
& Objectives

- Possible use of SAR data to monitor sea ice in the southern
region of Okhotsk Sea
« Backscattering characteristics(Frequency, Polarization)
« Develop a method to extract sea ice physical parameters

& Our past
~ Field experiments from 1992 to 2012(Lake Saroma)
- Single-pol SAR analysis (ERS-1/2,JERS-1,RADARSAT)
~ Polarimetric SAR analysis (Pi-SAR, PALSAR)

Dual-pol. TerraSAR-X data

dikh Test sites

|
= (0

|

k with 2 channels
at of sea water

o [ 0 (0

Bnd is stable enough

‘ A/. Satellite and Ground Observations é@

[ Satellite observation
List of satellite data used in this analysis |
i
wote | ovegygion | ofmerin | poriaion | icleresmge | |
TerraSAR-X 2010/0218 08:12 HH+VV 36.8°
o3 2010/02/20 12:37 HiaXYs 240°
TerraSAR-X 2010/02/24 08:04 HH+VV 20.8°

4 Ground truth experiment :2010/02/16-02/26
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v Satellite images (HH-pol)

dixy

< 27.4km —> <— 3L7km ——> D Y T ——

TerraSAR-X(2010.02.18)
High incidence angle

TerraSAR-X(2010.02.24)
Low incidence angle
-Slant range complex data provided by Pasco and
JAXA were used in this research

ALOS/PALSAR (2010.02.20)

=

N 2=
“**  Ground truth sampling points é@

TerraSAR-X(2010.02.18) TerraSAR-X(2010.02.24) ALOS/PALSAR (2010.02.20)
High incidence angle Low incidence angle (36 points)
(82 points) (62 points)

-Sampling points were approximately set 500 m
interval on the east part of Lake Saroma

Summary of ground truth data 1
T

[
axxy

[ Mean of measured data

* snow depth : 8.0 cm

* icethickness : 31.5 cm

*+ ice surface salinity : 10.8 ppt

Woquecy

-Typical ice on the lake found in mid February

& Mean of measured surface roughness
(Roughness comb measurements) ]

* RMS height: 4.2mm :
+ Correlation length: 35.8mm

mam

- At least four measurements were
averaged at each sampling point

T

i
comparison of 2010 and previous experiments

<
o0
°

Salinity (ppt)

! H
) 40 80 120 160 200
Ice thickness (cm)

- Plots in Saroma 2010 showed aimost the same characteristics
for sea ice of the thickness less than 40 cm

2
and ice surface salinity

N %
I
ik thick bact ring coefficient(TerraSAR-X)

R=0.43

5
% A‘O’ o218)
g E g
§ "OE §~1o s
1 g
2 2
3 ! 3
g5 :- 15
{
i |7 i
t
{ |
20t | -
10 20 30 40 5 6 70 39, 380 A0 S A0 50 %
Ice thickness (cm) Ice thickness(cm)
- Back ing at lower i angle is correlated

with ice thickness, especially at small snow depth area
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” ‘‘‘‘‘‘‘‘ I .’:_‘7%
% |ce thickness vs co-pol ratio (TerraSAR-X)

R=0.18 R=0.50 (Ts<10cm)
- E=EER 12
§ 11 - : { g 11
g RS - g 1§
g 0.9 b — 08 -
X os}p | = g 08 [
; 08 |- <4 ; 06 - +
05 L L L 05 . L
10 20 30 40 50 60 70 10 20 30 40 50 60

Ice thickness(cm) Ice thickness(cm)

- Co-pol ratio in higher incidence angle at small snow depth has some
relation with ice thickness (no strong correlation)

| L |
iiks  Snow layer related parameters (TerraSAR-X) %

L 0o

- Co-pol correlation and dual-pol entropy in lower incidence angle have
weak relations with snow depth

14

f —o-row T ] o

Volume scattering (dB)
3

o 2 4 G 8 10 0 5 10 15 20
RMS height(mm) Snow depth(cm)
- Freeman and Durden three P 1t decomposi givesr bl

relation to RMS height and snow depth

S 15

"" A v o ::m
i
@5X¥  Summary of regression analysis at Lake Saroma

[ Relation between TerraSAR-X and ground truth data
» Ice thickness : relatively higher correlation found in lower
incidence angle at small snow depth area
+ Ice surface roughness : no significant relation was found
+ Lower incidence angle observation is better

+ Contribution of snow layer to backscattering coefficient cannot
be ignored

[ Relation between PALSAR and ground truth data
« Ice thickness : no significant relation was found
» Snow depth and RMS height : 3 component decomposition
result shows reasonable relations
« Scattering decomposition technique is useful to extract
information of ice physical data

" Offshore area ﬁ% |
TerraSAR-X and MODIS albedo
2010.02.18

- MODIS albedo used for sea ice
detection is calculated as follows,

Al=0.3265"B1+0.4364"B3+0.2366"B4
where
Al: albedo
B1,B3 and B4: reflectances observed in Band 1,3.and 4

Classification rule based on MODIS albedo

*Open water (A< 0.1)
*Newice (0.1sA1<04)
*Youngice (0.4=sAl < 086)
«First-year ice (0.6 s Al )

Reference
DK Hal, D.J Cavator, T Markus: Assessment of AMSA-

E Antarctic Winte Sea-ke Concentrations Using
Aqua MODIS, IEEE Trans. on Gec-science and
Ramote Sensng. V.48, N0, pp3831-3309, 2010,

2=
Offshore area

PALSAR backscattering and entropy 2010.02.20

=,
e
*
e

Scattering entropy used for sea ice detection
3 A
H=Y-Plog,P, "=

w1

T=hee +Aees +hee

Classification rule based on scattering entropy (H)

*Open water (H<0.15)
*Newice (0.4sH)
+Young ice & First-year ice (0.15 = H<0.4)

Reference

H. Wakabayashi, . Matsuoka, K. Nakamura and F. Nishio
Polarimetric charaCtensics of sea ice in the Sea of
Okhctsk cbserved by airbome L-0and SAR, IEEE Trans
on Geo-science and Remote Sensing. VoL 42. No 11

PP 24122425, 2004
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ix»  Backscattering characteristics of sea ice é@
in the offshore area

TerraSAR-X(2010/02/18) PALSAR(2010/02/20)

nroe) | wwem | waflg) | MBSE | wHem) | wwies) | v | Sgametno | ioDs

‘entropy’
Newice | -164 | -150 [ 65 o1s | 217 | 210 | 284 | o7 017
Youngloel 86 | 0.4 8.0 025 | -183 | w125 | 257 | o030 026
i ERCEN ERTE 010 98 | 86 | 261 | o013 0.095

s~

N ’ Sl
dikh Summary of backscattering characteristics w
of sea ice in the off-shore region

[ New ice area
+ PALSAR :-21 dB(VV) -21.7dB(HH)
+ TerraSAR-X : -15.0dB(VV) -16.4dB(HH)
TerraSAR-X : 6 to 6 dB higher than PALSAR
1 Young ice area
+ PALSAR : -12.5 dB(VV) -13.3dB(HH)
+ TerraSAR-X : -9.4dB(VV) -8.6dB(HH)
TerraSAR-X : 3 to 5 dB higher than PALSAR
& Considering TerraSAR-X and PALSAR incidence angles, the
difference of backscattering range would be much larger by using
the same incidence angle
[ TerraSAR-X is superior to PALSAR in d ting sea ice, especially
detecting thin sea ice (e.g. New ice)

!‘% Summary &“@

& Ground truth experi was d d (Feb. 16 to 26, 2010)
* In-Situ data at more than 60 sampling points were acquired
* Backscattering calibration by reflectors was conducted

« Absolute calibration were with the p cal
coefficients.
+ Phase difference between HH and VV should be corrected at lower incidence
angle.
[ TerraSAR-X and PALSAR regression analysis on Lake Saroma
+ TerraSAR-X

* Lower incidence angle observation is preferable for ice physical data extraction.
- Contribution of anow layer to backscattering coefficient cannot be ignored.
+ PALSAR
+ Scattering decomposition is useful to extract information of ice physical data.
[/1 Backscattering characteristics of sea ice in the offshore area
+ Backscattering coefficients for new ice and young ice were higher in X-
band than that in L-band.

% L
Ei5y Future work

M Develop a backscattering model of sea ice in X-band to include snow layer
on the ice.

M investigate an inversion technique to extract ice physical data, such as
snow depth on ice, ice surface rough and ice thick
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3 mm-3cm
(100—10GHz)

Satellie Observation (TRMM)

l Microwave Radiometer

Radiation from Rain
Scattering by Frozen
2 Particles

A E o,,m’\

E Infraredimager
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—0C Back scattering from Precip.

i EEMWR
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EnsembleZAL\-F 4 EMENLE
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J =12(X =X )P (X -X ) +Y2(Y ~-HX DR (Y -H (X))

BTIRERXTUOYUILREZMICE T HEEE
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ChETOWR:
Displaced EnsembleZ L 1=
MWI TBOE S EMELE:
A E200404~DBERAER

Observation for 22UTC 09 Jun. 04
. RAM (mm he-1) TMI TB19v (k)

First Guess from Ensemble Forecasts (FG)
Qr(

TB19v from FGu)

DE+ Ensemble Variational Assim (EnVA)
Qr (gkg) at 930m; TB19v from EnVA 1

Displ. ent Error Correction (DE)
R Qr (g/kg) at 930m; TB19memDE(K)

o - o
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Spatial Localization
Spectral Localization
Variable localization
20115 ECEReSARBERRR 7 20114 ECEReSHRAFRAR K 8
s - Spatial Localization:
A2k R (EITHRE < 1|~ A E
-U- } 7%%”*“/%(%176}%) —&mﬁ/jlj/d%%éﬁ%
+ Spatial Localization (Lorenc, 2003) + Spatial Localization: P - {ﬁ‘ Dsm /\‘
C, (51, X2) = Ce (x1,X2)S(A, ,) C.(x1,x2) = § i ,ﬁ"“‘; | i
L g o Q\,\;'\} t | op—m {f
+ Spectral Localization (Buehner and Charron, 2007) C(xLx2) L, (x1,x2) /\"n\j \j j 3
Cyk1,2) = Cpps (k1,k2) L, (K1, k2) . Spatial Localizationl= % & o P°s & o |
., 1 1 N
— When transformed into spatial domain %’)—%‘f‘ﬁ%}%gg @ & |® ;: 1
7 O s A o o | |
Cy(¥1,52) = [ Cpp (x1+ 5,52 + )L, ()dls € 7 . £ o /1 o8 /X %
. =i * REREOHLTY § ‘W ol b
» Variable Localization (Kang, 2011) U BREFESEL, VA \ Y |
C,(V1,v2) = Cp s (V1,¥2) 5(v1,v2) s V1 sl |
"o 50 1000l 0 50 100
grid-point index grid-point index
201145 ECEReS£RMERE 9 201145 ECEReSHRHRER 10

Sample error-damping methods of
previous studies

+ Spatial Localization (Lorenc, 2003)
Cy(x1,x2) = Cps(x1,x2) S(A, )

+ Spectral Localization (Buehner and Charron, 2007)
Gk, k2) = Cppuo (K1, k2) L, (K1, k2)
— When transformed into spatial domain
Cy(x1,32) = [y (x1+ 5,52 + )L, (5)dds

+ Variable Localization (Kang, 2011)
C.(v1,v2) =C, s (V1,¥2) S(v1,v2)

20114 ECEReS#EHARS 1

Spectral Localization-> NEQ# A

+ Buehner and Charron (2007) {& %€ :
C, (k1,k2)= C(k1,k2) L, (k1,k2)
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Sample error-damping methods of
previous studies

+ Spatial Localization (Lorenc, 2003)
C(x1,x2) = Cps (x1,x2) S(A, 5)
+ Spectral Localization (Buehner and Charron, 2007)
C (), k2) = Coos (k1,A2) L, (K1, K2)
— Whnen transformed into spatial domain
C,(xLx2)= J‘(.’&\,S(xl +85,X2+5)L,(s)ds

+ Variable Localization (Kang, 2011)
C . (v1,v2) = Cps(V1L¥2) 5(V1,v2)

20115 ECEReSHARRRE 13

YT REFNADFEDIREEN
CRMFH|BE(ZDLNTHYIIDOM?

CRM®Ensemble ¥ #Hiza =R

100 member Ensemble ¥ &
HNEEH R, RE. BREL
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Cloud—Resolving Model used
JMANHM(_Saito et al,2001) ImtAlal and bolundar¥ dozt?
: Resolution:  Skm_ | Jiksopersion eons o
L - rimitive
« Time interval: 15s d

recipitation scheme:
Moist convective adjustment
+ Arakawa-Schubert
+ Large scale condensation
© Resolution: 20 km
@ Grids: 257 x 217 %368

<
§
g A

=% ﬁ“&"” 15
20114 ECEReSARBRRE )

Ensemble Forecasts

@100 members started with
perturbed initial data
® Geostrophically-balanced
perturbation plus Humidity
®Random perturbation with various
horizontal and vertical scales
(Mitchell et al. 2002)

Extra-tropical Low

5

Baiu case
(June 1, 2004)

Typhoon CONSON
(June 9 2004)

.rﬁ‘

Horizontal correlation of ensemble forecast
error (H~ 5000 m) : Typhoon

(black: U, green:RHW2, red:W)
Weak Precip Heavy Precip

PR 1-3 mm/r PR >10mmvhr
1 ’ﬁa:ln'N CADBOR 1S ENSTSFTI.220 URWAZS Pr<d  or Com W D406091SENS195T7.220 URLE P10

Rain-free area

B Corr W0 DADSOH1S ENS185T7.220 URHALN Pr0. 01

1]
08
07
06
05
-4 04
03
"2

02 F o\

"-L,/ \_

s -240 -160 8¢ 0 160 ~2k 160 8¢ 0 80 50 240 .3 -240 160 80 0 80 160
Simple spat/a/ localization is npt usable.

1) (precip, W) had narrow correlation scales (~ 15 km).

2) Horizontal correlation scales of (U, V, PT, RH) decreased
with precipitation rate (U: 160 km -> 40 km) .

240 km

Horizontal correlation of ensemble forecast
error (H~ 5000 m) : Extra-tropical Low

(black: U, green:RHW2, red: W)
Heavy Precip

PR 3-10mmvhr
|, HorDom W 03012621 EXS185T1.220 UL Fr<iC

Rain-free area Weak Precip
PR 1-3 mm/hr

Par Core i 03012621 XS19.5T7.220 URMLR Preddt | HorCom 6l 03012621 ENS1S517.220 UR-MZR Prcd

1.1

oz
& R
km

1) (precip, W) had narrow correlation scales (~ 15 km).
2) Horizontal correlation scales of (U, V, PT, RH) decreased
with precipitation rate.

-0.2
-240 -160 -80 0 ~240-160 80 O 80 160 240 -240-160 -80 0 80 160 240
km
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Horizontal correlation of ensemble forecast
error (H~ 5000 m) : Baiu case

(black: U, green:RHW2, red: W)
Heavy Precip

PR 3-10mmv/hr
o Corr WM GAGBOVCOENS1$77.720 UAMKLN Prett

Weak Precip

PR 1-3 mavhr
o o HorCon b D4060100ENSISSTI.I0 U ILE el e

Rain-free area

1, JlorCom N 0406010.06518.177229 UM'P«v

| o8
| 08
| 07
| 08 T3t Y
o) B () PR L S, S, S

I o

1 | 03 -
2 \ | 02 N
1 { 0! 3] h
0 | o af AT N A
-1 Y] P 4 ke
~240-150 -3¢ 0 80 160 240 -240-16C <30 0 80 150 240 ~240-160 -80 O B0 150 40
km

km
1) (precip, W) had narrow correlation scales (~ 15 km).

2) Horizontal correlation scales of (U, V, PT, RH) barely changed
201145 ECEReSHRAMRRR

Ensemble PHRIREEXARIEEBRLT-
INT—ZRGN)L  2EEFY H~5000m

BEBH (2004/6/9/15 UTC #)M ENS19 78501 % 3)

RBEDKRELE—FHOARIMLORIEIE~O0
(Spectral Localization®D BTiR &4 1X YL D)

20

Cross correlation of CRM variables in the
vertical (Typhoon) Rain-free areas __

1)Cross correlation between
precipitation-related variables
and other variables increases
with precipitation rate.

2) Variables can be classified
in terms of precipitation rate.

Variable localization needs
classifi cat/on in terms of precipitation. %

21

Introducing sampling error
damping ideas to EnVA

» Spectral Localization >
— Use of ensemble forecasts at neighboring
grid points(NE)
+ Heterogeneity of forecast covariance >

— Classification of CRM variables and
assumption of zero cross correlation
between different classes.

201145 ECEReSHE MR R 22

04/6/9/15UTCHIHADENS19 (FT=07h)OW®D B 248
Wzm km [ enEreeeeryer 200 km

mEs |
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23

SR TOKE SNEKED
NE(5x5grid) F#ikE B a*aﬁﬁ(-’-\li@ﬂ)
REEEW RHW2

omg 3 DACHCHISDNESIIST CORE ACMMD Pl =13 aing

D4080815 DISTAIT COM AT W Penic a3 113
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+ CRM Ensemble D571 T 8B ZH1H
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- B 473 spatial localization & X R\,
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_ | Abstract

A ATRMEECHET S
!*ﬁ x” P e - Although the possible ionospheric anomalies preceding large earthquakes
gaax; have been reported by many researchers, a physical mechanism of the

s T b e 0 anomalies has not been clarified yet. To understand the mechanism,

IR&R B[], T 011, B a0 /e RER], B E2[3 monitoring of 3-D distributions of ionospheric electron density is
al . " =) 0 .

T ke el considered to be effective. In this paper, neural network based tomography
[l]%ij(ﬁj(iﬁﬂ"-‘?m;ﬁﬂ. [z]tﬁ-ﬂfEX$tilﬁf§$= has been performed to investigate the fine structure possibly associated

BI&BEMLRRKE E-mail : hattori@earth.s.chiba~u.ac jp with the 2011 off the Pacific coast of Tohoku Earthquake (Mw9.0).

1. Procedure
1-1. GIM-TEC

In order to detect the anomalies possibly associated with EQ, the normalized GIM-TEC (GIM-TEC*),which is computed based
on 15 days backward running mean of GIM-TEC and it's associated standard deviation o have been investigated

i GIM _THC TEC ..(0)

1 D T

The GIM_TEC* exceed =20, we define the anomalies have been detected.
Dst index < -60 nT — We remove the TEC data of geomagnetic storm period for 2 days after storm onset (Davies, 1990)

1-2. Neural network based ionospheric tomography

Aslant TEC (STEC) along a ray path between a i th ground receiver and a j th GPS satellite is defined as the integrated value of
ionospheric (100-700 km) and plasmaspheric (700-20,200 km) electron density, including instrumental bias (B),
as follows: 8

STEC? » 3 a,N(7,)+ B, +B’ +P, (2)
q : sampling point, @ : weight for numerical integration. Q: total number of sampling points along a raypath,is electron density at
a position r along a raypath, P : Plasmaspheric contribution
In order to determine N(r), a neural network (NN) is constructed (Fig.3, Hirooka et al., 2005)
Then, in order to estimate the electron density, we take the squares of the residuals of the error between observed STEC and £q(2) as the objective function of the
neural network. Additionally, we use ionosonde data (NmF2 and hmF2) for restriction (additional objective function E2)
The objective function E1 and E2 given as

EI=(@ aN(F,)+B+B +P/=STEC!)  (3)] overal objective function
§ ; E=gEl+E2  (S)

£2= NG sNid,) g : Penalty coefficient
Optimal g and reconstructed image are chosen by Generized Cross Validation (GCV)

- GPS data ers from GE
* lonosonde

In this study, S

Fig.3 Schem am of the data flow of RMTNN

Raw images Differential images = Normalized images

00 UT on Mar. 6

Normal (within +20)

at 06

g 4 Vanations of GIM-TEC, GI) EC*, Kp.Dst index, IMF and F10.7
om 224 2011

Electron drasdy

Positive GIM-TEC* anomalies detect 1, 3 and 4 days
before the EQ.

Anomaly (exceed +30)
at 06:00 UT on Mar. 8

In order to clarify the 3-D electron density structures in normal and
anomalous periods (Mar.6 and 8, respectively), the difference between

§ } Fig.5. Comparison with normal (06:00 UT on Mar. 6
the reconstructed data at 06:00 UT and those derived from 15-days distributions. Raw images : Reconstructed data, Differential images : Raw image - 15 days backward median
backward median has been computed. Normalized images : Differential image / 15 days backward median

10:00 UT 12:00 UT

Avinde Do

Doctron densty
Dhoctron density

{
o

¥
—

§
i

Fig6 Temp iation of electron density distributions (00.00 UT -

+ The high electron density area (southern side around F region and northwest part below 250 km altitude) has been maintained at least 6 hours.
+ Distribution of such a high-densisity regions are not reamrkable on other days ( see upper panel of Fig.5).

3. Summary

- GIM-TEC* around the epicenter exceeded the +20 on 1, 3 and 4 days before the EQ.
- The initial enhancement has been shown around 100 km altitude at 02:00 UT on Mar. 8 and it seems
to be developed to higher altitude.
- The maximum enhancement occurred from 04:00 UT to 06:00 UT and the increase have been maintained
about 6 hours.
Next task:
- In order to understand the enhancement process in detail, high temporal resolution analysis is necessity
(at least, 15 min intervals of ionosonde operation).
+ Remove the global effects.
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Can Satellite Sampling of Offshore Wind Speeds
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RKETELTHSHIN?
J. Applied Meteorology (Barthelmie and Pryor,

2003)

Table 1 QuikSCAT&SeaWinds®
fE#x

1.3 ERIGHA > S, ERARE Orbit Sun-synchronous
2 AYRH—LEFIL > RIRIGE, BB THE - ncination 98 816deg
3. MR EHME > R EME, «| Local time  09h, 21h(UT)
% Frequency 13.4GHz(Ku band)
' {Coverage  90% of ice-free
B & RS B ' ocean everyday
Fig.1 QuikSCAT# ik Spatial res. 25km
HELEHHIAOF O OEHOTEN S GERA LOHERE SeaWindsD*f i (F 7 | Wind speed RMSE 2m/s(3~20m/s)
. LEEBRFIEERTALICKY HEEShASFL [¥20084%1A1B A, 538FE | (Equivalent Neutral Wind at 10m)
2 —2R THOEHYEE, ZAIEKEO | Wind direction RMSE 20deg
=IRERGI O NRE Gt e TADMEERT) Period Jun.2004-Dec.2008

fZ1T>

No.of scene 1159

oE

KEO wind speed data(every
10min, 2004-2008, N=195989)

Table 2 KEOT A D itk (ALERIE)
(http://www.pmel.noaa.gov/keo/,
Cronin et al.(2006))

SeaWinds:&H ED

Location 144 6E, 32.4N
Period Jun. 2004-Dec.2008
Sensor type  Sonic anemometer
g:jsl‘:;'foﬁem gi'g:}ts Am KEO wind speed dataset KEO wind speed dataset
: 3<V<20 (m/s), N=181527, 09h21h, N=2723, samp-
Pngeeaie Do ( o l(ing time of SeaWinds) :
Accuracy  £0.135m/s or 3% operational wind speed range
No.of data 195989 of SeaWinds)
Fig.2 KEO 74 Wind speed at Equivalent Neutral
(http:/Awww.pmel.noaa.gov |KEO buoy at 4m ==>| Wind speed at 10m Combined wind speed dataset
/keol) LKB code (3<V<20(m/s)+09h21h, N=2517)

(Tang and Liu,1996)
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mo\' als by sinks will be determmed as

t
ACBSL = Z(ACTREE—BSL,r + ACSHRUB —BSL,t)

=1
where:

ACsz  Basdine net GHG removals by sinks; t COr¢

ACrux_sz:  Change in carbon o basdlinc within the projoct boundary

in year £, as estimated in the tool .Estimation of carbon stocks and change in carbon
stocks of trees and shrubs in A/R CDM project activitics ; t COr¢

AC omn_m. s mhmm-ﬁum

y in year £, as d in the tool of carbon siocks and change in carbon
stocks of trecs and shrubs in A/R CDM project activitics.; t COre (Under the applicability
conditions of this mcthodology, changes in carbon stock of aboveground and below-ground
biomass of shrub vegeiation may be conscrvatively assumed o be zcro for all strata in the
basdlinc sccnario)

11,2 3, . t-years diapsed since the start of the A/R CDM projoct activity

all selected carbon poolk, in year ¢, is calculated as

Change 1 garbon stocl

AC: =ACrex_rras.i *ACsrrus_rross + DCow_pror, #ACri_rros s+ DCsoc sz

where:
AC t Change in carbon stock in all selected carbon pools in the project scenario, in year 1, t CO2-¢
ACTREE_PROJ,t Change in carbon stock in trec
biomass in project, in year ¢, as estimated in the tool Estimation of carbon stocks and change in carbon
stocks of trees and shrubs in A/R CDM project activities., t CO2-¢
AC SHRUB _PRQJ,t Change in carbon stock in shrub biomass in project, in year , as estimated in
the tool Estimation of carbon stocks and change in carbon stocks of trees and shrubs in A/R CDM project
activities; t CO2-¢ (under the applicability conditions of the methodology changes in carbon stock of
above-ground and below-ground biomass of shrubs may be conservatively assumed to be zero for all strata
in the project scenario. However PPs may choose 1o account for it when carbon stock in shrub biomass in
project is expected to increase, ¢.g. afforestatjoreYeToresaty ing mixture of trees and shrubs)
AC DIW_PROJ, 1 Change in carbon stock : n project, in year 1, as estimated

R

in the tool Estimation of carbon stocks and clang honstGeks in dead

wood and litter in A/R CDM project activities,
ACLI _ PROJ , t Change in carbon stock project, in year {, as estimated in the tool
Estimation of carbon stocks and change in twban_siox dead wood and litter in A/R CDM project

activities.; t CO2-¢

ACSOC_ AL . t Change in carbon stock in SOC in project, in [ land meeting the
applicability conditions of the tool .Tool for estimation of change stocks due 1o the
implementation of A/R CDM project activities., as estimated in the s:

t 1,23 . t%years elapsed since the start of the A/R CDM project activity

Net GHG removals

emovals by sinks is the actual net GHG removals by sinks minus

3 removals by sinks minus leakage, therefore, the following gencral

the basclinene
formula can be used to caleulate the net anthropogenic GHG removals by sinks of an AR CDM

3l

project activity ((‘4» ) intCOxc.

where:
Carcou
Net anthropogenic GHG removals by sinks: 1 COz-¢

ACacrus

Actual net GHG rgmovals by sinks: t COx<

cmovals by sinks: t COx¢

LK Total GHG cmi«siun):—c

Ehi-Hus
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PanPac . Ltd
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INSA—EH DB
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side of Mekong
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Types of radiation response function on

photosynthesisrate (PSN) and vegetations

@’fw Ly By elal

1) Prioul-Chartier type......[... Forest, grassland,

addy rice

a,-PAR+ PSN,., —[(a,.- PAR+ PSN_} —4m-a,_- PSN_PAR
St ™ m

2) Michaelis-Menten type ........ Wheat, maize

a__-PAR

Jrsmm =5 " PAR

The air temperature response of the photosynthesis rate

Sigmoidal-Logistic type function

|V'I'hc temperature response of the photosynthesis rate shows a S-shaped
| curve, and is well known as the Sigmoidal-Logistic type function from
ilhc work of Horie (1978) and Ishihara and Saito (1987).

1
1+explk,, (I, —T,)}

JouT) =

temperature parameter at half of the
maximum photosynthesis rate,

Ky @ slope parameter,

7. : plant leaf temperature.

where Ty, :

Complementary model: |
Priestley Taylor evaporation (potential evaporation)

A
E_.a—IR —

Penman potential evaporation

s L W | 1\ VR A
E, i (R, G)+A+r E,

Actual evapotranspiration expressed by Complementary model

Distribution of PSN in forested areas
in South east Asia.

E, =2E,-E,
I :  the slope of the saturation vapor pressure and temperature curve, Forest
r the psychrometric constant, August 2001
a ¢ the constant of Priestley and Taylor, G the soil heat flux,
R, : the net radiation,
E, : the drying power of the air
Crop water stress index (CWSI) E,
o CWSI~ B, ===
= Stomatal opening fs E,
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i Bold lines show variation of
| NDVI at winter wheat sites

| Seasonal variation of NDVIat |

| CDM afforestation sites
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Importance of phenologlcal observatlons

Leaf lifetime from leaf-expansion to defoliation extended
about 10-20 days mainly due to the accelerating timing
of leaf-expansion in last few decades in middle to high
latitudes in the northern hemisphere (e.g., Linderhorm
2006).

Interannual variations of leaf lifetime may affect the yearly
gross primarily production (GPP) (Richardson et al.
2010, Ito 2010).

) T increased
direct and
positive lagged \
o N
()] ldﬂ“\'ned
T tivity
direct and B\ "
negative lagged
<« -

[Richardson et al. 2010]

The general, global, long-term, and comprehensive
phenological observations are required to precisely
evaluate the variability of photosynthetic activities
due to environmental changes in terrestrial
ecosystems.

"0 ECOPHYSIOLOGY

b o

Research plots

[Muraoka et al., 2011. *in* Biodiversity Observation Network in Asia-Pacific region:
Towards further development of monnonng actwmes Spnnger (m press)]

Leaf-expansion and leaf-fall occur rapidly /K
in short-term in a deciduous broad-leaved forest * -

Interannual variations in the timings of leaf-expansion /'

and leaf-fall in a deciduous broad-leaved forest ~  ~. 7
In Japan (Takayama site). 0 < »
SOYATREE Deoinning ieg‘rx:,% St :’9, ; if‘
of lez e_xpﬁn:‘?n, of |zzui-o of Of lzaifa T e w = = ow
- »

2004 134 282 310 148

2005 142 285 317 143

2006 143 283 312 140

2007 144 284 314 140

2008 137 278 316 141

2009 136 278 305 143

Average 139 282 312 142

Difference 1-7 1-6 2-11  0-5

Very small!

Observation of seasonal changes and detection of
inter-annual variation in canopy phenology over
regional and global scales require a high
temporal resolution (daily) of satellite data.

byf1/72 v 25 In fl/'ufe %J_ -
,‘ R
’ B T Kpoess MOBIS
\'4 A 5
T ‘ el e (NASA)  (NASA)

2

region
Mery important!
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Number of observational days in high-quality NDVI in East Asia:
L)oo Spbpfess

00 EpEec =
L W [
> , > A 3 .
-

/ B
Terra/MO! '-:r A

[Nagai et al. 2011]
OIS VIgE i0

During the leaf-expansion and leaf-fall periods,

number of observational days is about 3—7 for each month.

T SR R IE TS

We require accurate detection of the timings of leaf-expansion

GroundEtatermuiple
ECOSY/SIENIISIIESHTIASIE

(Based on long-term continuous data
and our previous published studies)

In situ observations have
been supported by
Phenological
Eyes ; .
Network P . ks
since 2003 henological .= #*
[http://www.pheno-eye.org]. yeS :

etwork

PEN consists of three observation systems:

Nl

Sunphotometer
3 sites

Global PEN sites |

Phenology camera in a deciduous coniferous forest;
in Japan (May in 2011 —present).

Relationship between satellite-observed GRVI
and phenology images at Yatusgatake site.

2000 v 2011 v
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GRV' (green red r ath vegetation mdex) We apply the in situ based criteria of the timings of
could detect the timings of leaf-expansuon and -fall leaf-expansion and -fall for east Asia.
for various ecosystem sites. ot :
Creen — Red  motonka et al. 2010 I ~cai-expansion:
y y GRV' Green + Red _ Remote Sensing] &5 GRVI=0.0
" 03 I Year 2006 — /] Yo 4 %, > ".,q .“." 1
; 02 > R x *? Z ﬂ % v 3 140 '_‘f,.‘,,ww
> ! ., @cale up/ * |
' ‘ O e, Threshold i Al T R Y e e : !
o ‘DO! 032 o6t 082 |Z 153 183 214 245 275 2306 IK g aRi e ” 2 o
e} L Leaffall s
| Spring ’> /\ i ¢ ; GRVI=0.0 o
Léaf-ex ahs:on R LR N . | ;
Jovidl” fo , pOY136" '. ;'“'&\"'."M'
By e
. Scale up!

Satellite-based timing of thé Ieaf—ekpansion
in the central Japan :

High latitude or high elevation areas are earlier than
low latitude or low elevation areas.

Sensibility for environmental factors ; Vegetation type
i ? 7f Leaf-expansion-WI1-+. § ST |

relationship may ha

*d _ spatial characteristics. '
g @,}, PWI=140C

(Over 5C)
] it

Timings of leaf-expansion
and -fall also rely on
vegetation type and specues

Distributed by Ministry of the
Environment, Japan

85



Phenologica

Cround-based Measurement for Remote Sensing Studics
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Analysis of InSAR image of
Volcanic activity in Sakura island
(in Kagoshima)

Toshifumi Yuji ", Daisuke leotam 'and Josaphat Tetsuko Sri Sumantyo 2
! Faculty of Education & Culture, University of | iki, 1-1, Gakuenkibanadai-nishi, 889-2192, Miyazaki, Japan,
*e-mail: yujil@cc.mivazaki-u.ac.jp
2 Center for Environmental Remote Sensing, Chiba University
1-33, Yayoi, Inage, Chiba 263-8522

Keywords: SIGMASAR, Sakurajima island, PALSAR, Multi-look intensity image

Abstract

In Southern Kyushu is an area with frequent volcanic action. Especially, Mt. Sakurajima explodes more than 100 times yearly. The land
form of Japan has been varied largely due to a great number of volcanic actions in the past. Since the large explosion of the Mt. Sakurajima
in 1914, there has been no violent explosion. However, volcanic activity is increasing recently at Mt. Shinmoedake, which is one of the
Kirishima volcanic zones. The purpose of this research is to observe the change of the landscape at the volcanic activity area using satellite
photographs and predict the further volcanic action of Mt. Sakurajima and to study the extent of the volcanic action in the future.

Experimental Setup Results

ESwath width MPolarization MFrequency WOff-nadir angleth
:40-70km  ;HHoOrVW ;1270 MHz (L-band) : 8-60 degree

Fig.1 artistic images.
(Taken from
(http:///www._jaros.or.jp)

Eruption:
M in2007
42 times
M in2008
80 times
M in2009
75 times

‘ig. 3. Photograph of Sakurajima island

We are expecting to see the change in landscape by
investigating the sequential volcanic action in the Kirishima
volcanic zone, too.

Conclusion

In this research, we analyzed the image data sent from
the satellite from 2007 to 2010 using PCs. Further research
will be necessary on site by gaining more satellite data AR
continuously on a long-term basis. Fig.6. PALSAR data (in2009)
Comparing the current satellite image data with that of four years before. the
landscape has been changed largely and you can see that the environment has
been changed in a large way.
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