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Improvement the precision of aerosol optical property derived from satellite imagery with ground albedo
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Land surface process model

The carbon storage is divided into
five components, i.e.,

leaves, trunk, root, litter, and soil.
The carbon exchanges among

the components of vegetation and
the atmosphere are estimated at each
time step of the on-line model

integration.
anou

T v

ER -

™ om0

Energy fluxes and carbon dioxide flux
et between terrestrial ecosystems and
s = the atmosphere are estimated.

Biosphere-Atmosphere Interaction Model (BAIM) (Mabuchi et al. 1997)
Cs and Ca plants photosynthesis processes
Snow accumulation and melting processes
Soil water freezing and melting processes

GCM simulation:

#Land surface — atmosphere full couple simulation with the global
climate model.

#Sequential 48-hour integrations using the reanalysis data for each
atmospheric initial condition.

#Experiment period : 2001-2005.

#Second half 24-hour results in each 48-hour calculation were
adopted for the analysis.

#Calculated values of the atmospheric COz2 concentration and those
of physical and biological elements of land area were taken
over during the experiment period.

#Through this simulation method, the variations of atmospheric CO2
concentration and land area elements and the interaction
between land surface and the atmospheric under the almost
actual atmospheric condition can be reproduced

Satellite data:

MODIS data: Downward short-wave radiation
Land surface temperature
AMSR-E data:  Seil moisture
Snow
(CMAP data:  Precipitation)

Analysis of
remarkable interannual change :
2003-2004




Downward short-wave radiation

Aqua MODIS

Aqua MODIS

Aqua MODIS 2003 - 2004 Feb.

Land surface temperature




2003 - 2004 Feb.

2003 -2004 Aug.

Soil moisture




2003 - 2004 Aug.
e e

. i

Snow cover and depth
with Precipitation
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Summary :

#Mutual verification between satellite products and climate medel products was
performed for the practicable elements.

#Model successfully reproduces the seasonal and interannual changes of
precipitation

4 Global distributions of the seasconal changes by the model almost agree with those

by the satellite data regarding both the land surface temperature and the soil moisture,

# The interannual changes of land surface temperature by the model agree well with
those by the MODIS data

#As to the soil moisture, the regions exist where the interannual changes by the
model disagree with those by the AMSR-E data especially in the warm season.

# Although disagreement for quantity exists, the seasonal and interannual changes of
downward short-wave radiation almost agree.

# The seasonal and interannual changes of snow cover almost agree.

#However, the changes of snow depth by the model disagree with those by the
AMSR-E especially for the seasonal changes.

# The values of elements calculated by the model are physically and
bioecologically consistent each other in the model.

# Therefore, while the satellite data is the validation data for the model, the model
results are useful as the relative information for the validation of the global scale or
regional scale products of satellite data estimated separately by each algorithm

Possible elements for comparison

(Prognostic elements)
Canopy temperature
Soil surface temperature
Soil moisture

Snow cover

Snow depth

(Diagnostic elements)

Net radiation

Latent heat flux

Sensible heat flux

CO2 flux (GPP, NPP, NEP, RES)

Leaf Area Index (Leaf Area Density)
Vegetation canopy height

Biomass

Snow albedo

Vegetation canopy albedo

11




(Parameters)

Leaf reflectance & transmittance
Soil surface albedo

Vegetation types

Vegetation coverage

(Atmospheric elements)
Long-wave radiation
Short-wave radiation
Cloudiness

Precipitation

Air temperature

Humidity

Wind vector

Atmospheric COz concentration

(Monitoring elements)
Vegetation type change

Thank you for your attention !

Precipitation

2003 - 2004 Feb.m

12




HFEIUAV (FEAANYOTA—)E A V-BRDOFEAIL AT LDIEE

xBH BE! - REIIE2

SRR NI =22

. BEAERR BHREFE HBRED—2, 2 BRAEER AHRERNZHITR HIRRERPE
JBHBS: <kengo84554(@gmail.com>

-

(o EEEEONDVIE

1.Bay

0 BRDF (HEBIRSEH) MAYRATAEBRI DICHIED, MRUAVISEFAADASEERHL
TNDVIZEEHT B,

2R

0 Z<OBER, FEFHHEETHD, COEH, BHANSHATSEABSNA, KABX
1, RASLA, MAXKRAOIUOORHCE>T, MECSRERBORIENELT
2. ChERGBIRSYSEBi-directional Reflectance Distribution Function , BRDF) & 07/5;,

0 LD B DBRDFIZFAIE A5 TE < SHEES TBRDFANDVIC S X SRENE DR

o EBRIE, UAV TR TECHER200X100mTHEUE.

* UAVOERIE, WETEEHHS0X4mTENZNERLE. (&)

* ALOS/AVNIR2Z&R DB LIENDVID D S5 — E19{E20.604TH S IE.
» Terrd/ASTERKZ DI LIENDVIO D 5 — FHEE—0611 TH 2,
» UAVIZHEBE(R KONDVIZEH0 28X H L TUE,

» RERZELJUAVOHNHEEIRELENT010~0 16RER< RO,

EICRDMIBASNCE S TR (RENIS2006, BRVE— FEYIVTERH) £1 EAGEONDVI
I NOVI(RH)  NOVI(RME) NDVI(RAIE) AnEE
O HHEEAIC B SBROFOEEORIRICEVETEHICHABREROITENERTHS. Terra/ASTER 0s6l1 0571 0667 0,025
O A OBEHIED S it EEAICE D < BROFOIABAIEE ACEL). FBUAVERLV/EBRDF ALOSIAVNIR2 0.604 0535 0693 0.042
TV 2T LAEWET DCTETRABHZWOL TN CENTES, VAV 0770 -1 1 0.180
UAVE) 0.800 -1 I 0.153
4 FROFN UAVE) 0785 -1 1 0.166
0 BEFESHHOMEETRE L. HK2200m X 100mOBFEBBICHNTUTFICTIIDOND UAVE) 0.786 =1 1 0.158
F-HDENDVIEEE U BT, — — = , TR
o HIBUAVISERANASEER L THERERE LZER UAVE 0818 =0 | 0138
* ALOS/AVNIR2DFET —5 UAVT) 073 = 1 0.187
* Tera/ASTERDHET—5
0 BEBENIC20mX20mOI FS— FESDREL, MTFO3DOGETLAIEHELE. O UAVBICHIT S, NDVIOEZ 754
o SRA#. POXRU— » NDVIREBHICF-1~1DiEEESD,
® LAI-2000 s EARTSAZRDE, HVRTHEULERIICOMLTNDRICRZS,
* £XBH SEFANAST, RODBIRDSYFaL—3 VHRETNDITEEDDSD.
=7 WATRUERDIC, —BOEZEILTI1DBEEE >THD.
SiELER : {ﬁnﬁf;m:u:;ﬁmmxﬂi;wr ﬁ —ciic;:EZfr;r NDEERENS,
. o FEX .
o 2010898 17HMALOS/AVNIR2DIHE T — 4 b = 2 S 3 A2
o 2011598 78O Terra/ ASTERDHET — & 2WI
g el 12
? 201289R6BMUAVICERHIA XS TRR LICER. BHI HRUAV : zmI
- Y
6. BREBE 1500001
0 UAVORTEER#200mT, ESHOFRNRTRULERDICTRIRET SCENTERE.
0 BV TEUIZ4ER TEARIBH « LAI-2000 + EXSHTLAIZEH UE. 100000
50000
= 05 0 05 1
E3 NDVIDER RIS L (UAVED
A 4
(< masra-rou ™
*JES—HiE SHIOCI - €2+ DI » D2D4fIREL, FTAT0X20mTHS,
© LAI-2000%0, 2XSHTROERS, C1 - DINBNMEERLE,
° POARU—ROSROERS, €1+ C2HBMEERLIE.
200
150 + l l
100 -
L ES
50 - -
WLA|_2000,
2XER
00 - '
e e e e SH  ClBEOSRSH
B4 CUBROBIALE
2 WEIES—HOLAI
e LAl LAl sk FRAN-  WEER  ER
mmme  (LAF000)  (2KFH)  (BDHOA)  (BDHEHeighy)  (om) (&)
; - = ci 107 5.34 7.071 742 866 253 56
(WALOS/AVNIR2(20105F9 317 B 45) (b) Terma/ASTER(2011F9 B 7E1IB=) c2 571 432 4.530 688 795 230 63
H1  @EERL0ESLIENDVI D1 817 8.01 5711 5384 5.97 205 68
\ D2 542 4.79 5.486 314 3.25 13.8 61
TEFEED

H

o ERANASOSEHFEUENDVIE, HREERDSHE UENDVIZLLRUE,
o SEFRRAASOSEE LIZHA, NDVIZL0 28X5H L TUE,
o ChR, SEFRANXSATFaL—Ya YERCUTNDEHELEZASND.

HSHICHTSmE

@THCHIT BitR2

8. SHEOEHE

O BEERDCREMENERTET S EERMEN, EFRINIASTHELIENDVIDED
12L<, BRDFEAIY AT LAOWERETESED D/,

0 SEFRANAS TIIBEPEERET > TUVEL. WILFIART HILOBSE TRISRAIZ
T TERNEFRT IUENDD.

B2 UAVSEE LIENDVI01259B6BRE)




15E BB E—h oL TR L

ZHMERT7 TO0—FIZ LB
ARERIEE D FHALERAF

SEHEERY - SE{EHY- BiEY-
PATERRY - PREEERY - A 2 HERY - IR E)

1) HERZ AFEMET—ILEREE 5
2) FEXRZRRJE—MVIVTHRES—

SRTH, HEANA RREE

ERERIE

g Rt
ACE &3

®
ST KE AL

ERERY—ER

RIBZENT(CHIFDEERBL - BEE - T —EXDBIR

L RHEE

o LEFHER - S HEH - BiEM- A
- EER-EEMEL - SR EXR
BN -1BE R -EEHAF L KHMIEMR
A7 RERAE (JLEEXRE)

« XEER-EERER (FEKXKZECEReS)

o INEEEE (FEKXE)

« KREIH UAXA)

* Baek-Soo Lee (AL T iL K=)

. H2E M-

AFIAESF—
FIEFHE /A1 (2013F28)
. TAEIF—(2012%68)
M14[ECEReS L LR
. {201242R)
SEFRR - B 32 B
(2011591)
@ - = ;
i Pas R
b Sk ‘.’ / 7
@ou%3f) |

SEtmEH: #1667 km?

- Ve xik

1‘L / jt %‘IE%B

icimEdLR

FiEAHERROMSE S, FRAOFIA
[CBIT BHFE

S/NVERZEH EH 27.1 km? EE’

[RHEBRIR S UE— M S > OHROME] | BT

» NERTEERLIERA

« BRI
1R 2 5~90m; #ME ~5%

- REBMEBOD2Y1 -
i REH (2000 E)
i S (FI604F)

« BERHMT—5
a7 - ERAE
FEAERE /AT R
R#CO, 7592
FHEXRBIRFER

1km
PRAFTZMMEBE Hiura (2005) Ecol. Res. 20, 271-277.

14




DT IND LER:
- S

(8:# #5)
Mapped 480,399 leaves and
measured light at 7290 point
ina 16 x 16 x 22m scaffolding
- Ishii, Tanabe, Hiura [2004) Forest Science

andh 9401 l-\b\-wwm W, Acer

216

180

108

ﬂ
20

40 60 80 20 40 60 20 40 60 80 100 20 4
Total Leaf Area mﬂ)

Frasinus OthersHycranges

il

60 B0 20 2040 2040 20 20

Height (m)

w o~
> m

ZHETHEAESh-HRROLAILEE

UE—tSvT - EOEETALYURE (BE #5)

™~ Equal P - Stand : =

o 4 dominance o | dominance ’ . —
381134 4014138 i gloie ;2

0 w &

2
Adgusted R

s e 1
°

Tiititiinnanuns

1.2 3 4 5 87 12 3 4

. 385£150

58 7 :
]
™ Local dominance ~{Leaf dispersal © 7| Ay ga
4082 144 o ke 1
1

Predicted LAl (m?m2)
5 6

4

Humber of species (1)

: Ishihara & Hiura (2011)
- Agricultural and Forest Meteorology

Measured LAI (mZm2)

RAEAHEEADFR *Tnit%ﬁ*i (iEE{_’%tﬂB) CI:

mEfi #50ha
19676~
A
HLE2RAD
AN

FILETL—bT
BRI
—A0ER DR RIEE

LIDART—#4

|AANYDTE—IC S HHMEE O FHRA

2012%9H148~278

(FFEACEReS FZ-RRAMLOARRA)

| SGLIDKSRIE F i R AT e
Lt LA AT R, RE AR (LAD
| HEET LT X LORSE- RIE ]
& HEO5 KR R = RTHE, LA
* it ETEREREKFMES

FINEBHBEHARRTE EXARA
~AYaF 5—RMAX

AL — &5

&I BFZE A8 HRE

i

15




ANTRILELRIDFE RG]

(8#¥:201259R228)

i~ DER

#16 0 Okm2(CH LS [HEE) & Ekh
ZEREHICLBHE (455ha)
. BEUVIKONOSEIR (273ha)
[C&D1hal2EDfEETD
HlgeEEITH
EEOHSHEREFHAE

o TAT

SRR, TREERIR, SRR
x BR-thE

R 1 A ALY

(A THPRMERDY)

ENTNOBMIATCETS
Rt &L

RN ST (EH0.25- 1hat2ks)
X RN R BIRIET B o D

JAX

fEiE SR

| SERER. FANA REEL I

EEREE PV

ERERY—ER

AREHLEZHKICHITAEEEELTIEES
AEDE/M O/ NEI—2 Hras BLAXHR R25)

ILEERFERAEFARH REREHY 1+
BREE=RUTHAR000 a7 HA+(FkR)

< FARMESHRRZH >

+ AR PRV, FALY Y SRS
T ARYhITIRE

- ML 7YY A HhAE

ERAT—IL
S
EREY, RBHH, AT

tibtek
ERER ERRME BRI

[l 1 T
BB Fing I l -
1ig

EERT—ER
#-Us—
BE AT —IL
w-s B HA-%  10% - 100F

16




ERIEE 2 -
ERFEEHAT—ay
BaE NIRRT

EBRRE_BILR%
O BNEBEH DR

FORTERXFRE). AILIZTL(FEX)

B=

ZEEER (NO2) (3, RENTERYMBELL TRSE I T, Sk
AEVY DERRETHLAREAV LV OHIBEAELTREETH D,

NO2DBREELIFEMICESZD=HICIE. ATHEIZLZBHANEUTHS,
NO2[EF A ELVzsh, RKELHRNEILETRT,

Fald, RERBAHBETHLIHLFEERVEBEFERAT 3> (ISS)IC&
SARLRFELBAEEEL., AHRENO2O HNELERRMNATRENES M T E
R arETL BEGEUY SN EERETL TS,

AAETIE, EROFBULFETORRESE T, F-(TISSEBELDF A+
) BRE—) 283 B2 L—2arE i Tofz, RESA., T VICHERSTA
MASEEUEEEEE LI

VEAL—arOER ISSERICHENTIE, KICEXRESBAN—BATHE
NE-FN EOBAIRTLERESAARVDEILR LAz, Thik,
KEREADEVHBEFZLTLEEEDNS,

Y3alL—avFIR
Radiative Transfer Model (SCIATRAN)

Calculation of radiance

1

Adding noise to radiance |

Fitting window of 425-450nm with NO,,
05, H,0, CHOCHO, 10 and O,

Slant column density (SCD)

\ Calculation of VCD
=

Comparison for

Error estimation

|

Atmospheric and geo
*Diurnal variati
«Summer and w
+Tokyo (35.7°N, 139. ey

Noise scenarios
1. Constant SNR
2. Based on sensor specification

DOAS fitting |

Removing stratospheric SCD and
dividing by tropospheric air mass factor

o

| Vertical column density (VCD)

B E D

2alb—3ay

HARWEZIaL—Sav &
HEoT=,

EXTE (X, Noguchi et al. [2011](Z

{FELI-NO2E E ST

+ REBRUHRENTERELT HERE
- HELZEFRE

LTor LT12
100 100 T T T 100

7

LT18

Altitude k]

20 o 5 10 15 20 0 5 10 15 20
VMR [ppbv] VMR [pptv]

CHOCHO

R

NO2S D T k8

Asitude [km]

« #FY> CHOCHO, H20.

"‘m.4 ;,-:w;;p;”]m" 10° Ioiﬂii
- CABIZBNEL- S
L ZlEFELENLOET S

Altitude (k]

0 5 ll 3 402 1 40° 1 Lo 2 1 o 1
10% 10% 107 107 107 10® 10" 10 10 10 10!
VMR %] VMR [pptv]

17




I7ZAYJILDOERE

. %ﬁ;ﬁﬁé?ﬁiﬂﬂ%ﬁib‘%ﬁmgﬂ?ﬁiﬁﬂﬁfﬁéﬁ%%ﬂ:i’%ﬁ
L=
- RFHES:02

Table 1: Aerosol scenario

Layer Altitude Aerosol types Components and number  Relative
Num. range mixing ratios humidity
#1 0-2km Urban water soluble: 0.177 80%
insoluble: 0.949E-5
soot: 0.823
#2 2-10km  Continental average water soluble: 0.458 T0%
insoluble: 0.261E-4
soot: (.542
#3 10-30km  Sulfate sulfate: 1 0%
#4  30-100km Meteoric meteoric dust: 1 0%

Table 3 Goomet
GEO

Tokyo

(35.7°N, 139.7°E)

DA A DERTE

- HLBEOGS

(120°E on the equator)

Summer solstice  Winter solstice Summer solstice  Winter solstice

% o LT SZA RAZ SZA RAZ SZA RAZ SZA RAZ
iﬁ]ZOEmaﬁﬁi\ 'Ej 05 1176 38.2 116.8 914 845 6.6 110 1071
E36000km[:‘[_fﬁﬁb‘ i 06 1041 406 1032 800 732 1387 094 003
1 3 07 904 1.4 89.2 88.2 614 131.1 88.2 9%0.9
REMATHERTE - il il e O

08 T6.6 0.8 7.7 89.0 19.3 123.1 8.5 814
09 630 383 621 916 31 1137 00 701
. ]Ssa)tgj‘g' 10 499 336 490 965 254 997 635 569
G 7, 1 242 369 1062 153 7L6 598 419
E = 4 E 300km . *ﬁ' %, 12 63 273 l:l 9 128 ;:E; :;: 259
ﬁ’&ofg (f@ﬁﬁ?ﬁ'ﬂ Ny 13 235 34 1861 207 26 621 105
ﬁﬁ[‘n’]%h?ﬂ{:45ﬁ 4 2 1734 320 456 678 33
— *ﬁ 15 3 7 1556 441 6.4 7.7 151
®3& ZE"UE 16 492 63 562 64.8 85.2 25.2
17 623 884 631 1415 682 724 060 339
“ “ “ 18 759 909 767 1392 798 8001 1074 418
s 1 -, 19 892 913 905 1385 902 885 1193 494

. . L

A5FE \\ 1 Pt
~ \' ,/ i LT: local time at Tokyo, SZA: solar zenith angle, RAZ: relative azimuth angle.
2

Satellite's zenith angle and azimuth angle at Tokyo are 46.4° and 211.5°, respec-

tively.
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Feasibility study for Infrared camera on CP-SAR small satellite
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EXTRACTION OF FLOODED AREAS DUE TO THE 2011 CENTRAL
THAILAND FLOOD USING ASTER AND TERRASAR-X DATA
&  Fumio Yamazaki and Jun Shimakage Graduate School of Engineering, Chiba University, Japan

Background and Objectives @ Flow of Analysis
The 2011 Thailand Floods occurred in wide areas of Thailand and | ASTER images | | TerraSAR-X image |
brought serious damages for a long period. In order to grasp large-
scale disasters at an early stage, the use of satellite remote sensing is
effective.
= The flooded areas are extracted using ASTER and TerraSAR-X data.

False color image
NDVI image

Temperature image

Study area = ¥ e {
i o I Histogram |
l:_d o - S 1

el ] - e TR I Determine Threshold value \

| Grasp Flooded areas l

I

| Accuracy assessment [

@ Multi-temporal comparison of false color
composites from ASTER’s VNIR bands
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Conclusions =
The flooded areas following the 2011 central Thailand floods were extracted using ASTER s Acknowledgement

VNIR and TIR images and TerraSAR-X ScanSAR images. The existence of water body was ~ ASTER images used in this study were
easily recognized for open spaces without trees and buildings from the NDVI value. The provided by Global Earth Observation Grid
surface temperature was also found to be effective in detecting floods in a wide open space  (Geo Grid). National Institute of Advanced
although it is limited by its coarse spatial resolution. The SAR intensity images were the most  ndustrial Science and Technology (AIST).

. . . Tsukuba, Japan. TerraSAR-X images were
effective because the water surface could be easily detected due to its weak backscatter and

- . h o provided from joint research with PASCO
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Extraction of Soil Liquefaction Areas around
Tokyo Bay by Multi-temporal InNSAR Coherence
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Background

» Soil Liquefaction

— Soil liquefaction causes subsidence and tilt on
the ground and changes the condition of the
ground surface,

— It is usually caused by earthquake shaking,
which results in a reduction in the strength and
stiffness of soil.

{Refer to Appendix 1 for more information)

» Soil Liquefaction around Tokyo Bay
— Soil Liquefaction occurred around Tokyo Bay
after the 2011 earthquake off the Pacific coast
of Tohoku{March 11).

e

Soil Liquefaction at Urayasu

Background

Research Objectives
* To extract the liquefaction areas by using the coherence of repeat-

pass interferometric PALSAR data.

Data Source
— PALSAR(Phased Array type L-band Synthetic Aperture Radar) is the
L-band microwave sensor on board ALOS(Advanced Land Observing

Satellite).

SAR(Synthetic Aperture Radar)
Interferometry
— The method uses two or more SAR
images to generate maps of surface
deformation or topography, using 2 e
differences in the phase of the waves Reowriau (Bovaeed Pele
returning to the satellite.

(Refer to Appendix 2 for more information)

Swcline SAR Amensh v Oubiz |

o2
Trunssiasion Pulst

Extraction of Liquefaction Areas
----Methodology and Process

* Data Type

— Intensity of Reflection

| Difficult to extract the liquefaction areas from intensity data.

— Coherence -» Extraction of liquefaction areas

|Soi| liquefaction caused a change in temporal component.

Difference

Before the earthquake After the earthquake

Difference between (a) and (b)

(a) 19 Feb 2011 (b) 6 Apr 2011

Intensity in dB

Methodology and Process ——Coherence

Given two co-registered complex SAR images(S1 and S2), the interferometric
coherence(y) is calculated as a ratio between coherent and incoherent

summations as below:
|Z 5,(x)-5, (.tl"
=

Coherence is composed of spatial, temporal and thermal components,

v=vspatlalvtempnralvthermal

~ Vipatn© Spatial component. =) | spectral Shift Filtering

A function of the perpendicular baseline. -
{Appendix 3)
Temporal component.
Depends on changes in the surface scattering properties.

= Yiermar - Thermal component.

Soil Liquefaction ‘ | Extract from multi-temporal InSAR data. |
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Methodology and Process ——Coherence

— Coherence can bhe used to detect changes in ground surface
conditions.

Multi-temporal data

o | ot Lo
.

20110104 20110219
Before and after the earthquake

20110219 20110406

Difference

Before the earthquake

(1) 4 Jan 2011 _19 Feb 2011 (2) 19 Feb 2011 _ 6 Apr 2011 Difference between (1) and (2)

Coherence

Methodology and Process
——Extraction of Liquefaction Areas

* Coherence varies according to land cover classes.
(1) pifferent ground surface classes have different ranges of coherence.

(2) The change of coherence between Pairl and Pair2 for each kind of ground
surface class differs from each other.

=—urban

——urban

i =
= -
& |5
= =1
2 peddy 3
= T
2 =
acv [=F1 0 0s 1
o o2 a4 o5 o8 1 12 Soil Ligtiefaction
Coherence Coherence

(Ranges of coherence for five (@ Coherence difference between

cover classes (Pair 1). interferometric pairs 1 and 2.

Methodology and Process
——Extraction of Liquefaction Areas

» Inthe situation of Tokyo Bay, the urban areas suffered most from the soil

liquefaction. => Mainly considered urban class.

Took the training areas manually where soil liquefaction occurred

Training Areas
£ according to the reference data from MLIT.

Choose a threshold value 0.36 for coherence difference between pairs

Thresholdi
rashaolding 1and 2, which is at the 10% point of the cumulative distribution.

S Catagory
prTe—.

CENUEEBIBBY

Distribution(%)
Cumulative
Distribution(%)

2 1 04 3

Coherence _ Urban

Coherence difference in training areas
between pairs 1and 2.

com ° [

Classification data according to AVNIR-2
Provided by JAXA EORC

Results ——Around Tokyo Bay Area

P Comparison between the result and reference data from MLIT.

—— Liguefaction

= Non-liquefaction

Expected liquefaction areas
[ Expected non-liquefaction
areas
- Candidate liquefaction areas
Others.

Reference data
from MLIT

Candidate liquefaction areas
extracted by thresholding

*MLIT: Ministry of Land, Infrastructure, Transport and Tourism, Japan

Results ——Around Katori Area

P Comparison between the result and reference data from MLIT.

Reference Data

= Liquefaction
—— Non-liquefaction

Expected liquefaction areas
[ Expected non-liquefaction
areas

..
Candidate liquefaction areas
extracted by thresholding

Reference data
from MLIT

Result

B candidate liquefaction areas
Others.

Field Survey in Chiba

» Date: May 24, 2012

* Purpose:

— To confirm the damage situation caused by soil liquefaction around
Tokyo Bay 1 year after the earthquake.

— To confirm the building distribution along the avenue.

* Member:
— Prof. Tamura, Ishitsuka,
Hashizume, Li.
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Field Survey in Chiba

+ Sites (Along JR-Keiyo-Line)
(1) Shin-Urayasu Station(¥f;#%28R) — Along Yanagi Avenue(°7%i & i Y)
2 Kemigawahama Station(#& &) I JEER) >Kaihinmakuhari Station(#5 35 388R)

coherence difference between
(20110104-20110218) and (20110219-20110406)

IR-Keiyo-Line(FIEH)

Field Survey in Chiba—Site 1

« (Dshin-Urayasu Station(#1B%ER) — Along Yanagi Avenue(t>4E 18 Y)

At A BCD EFG Bl JKL
10 < .
R
e N
Y
&Y =L

SHLIRDRES

coherence difference between
(20110104-20110219) and (20110219-20110406)

reference data from MLIT

Field Survey in Chiba—Site 1

Situation: Though restoration has been done,
the damage caused by liquefaction can be still
found along the Yanagi Avenue.

E3ET)
2F

)

TWFAX

e
=HNgT > 22925 4
KT TGS b~ 5
B

Field Survey in Chiba—Site 1

Situation: High buildings were
constructed along the road, which would
give an effect on the SAR images.

Field Survey in Chiba—Site 2

+  (@kKemigawahama Station(#% & )| ;EER) >Kaihinmakuhari Station(i5 & %3RER)

The coherence difference image shows difference

with the reference data.

coherence difference between
(20110104-20110219) and (20110219-20110406)

reference data from MLIT

Field Survey in Chiba—Site 2

Situation:

—High buildings were constructed along the road.
—The pulse from sensor might be reflected from both
the buildings and ground, which affected the result of
liquefaction extraction.
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Field Survey in Chiba

* What we found by field survey:

— Though restoration has been done, the damage caused by liquefaction
can be still found. And restoration is still being done in some areas.

— High buildings will give an effect on SAR images. The pulse from sensor
might be reflected from both the buildings and ground. That’s why we
can’t extract some liquefaction areas around high buildings and
constructions.

— The reference data only showed if the roads suffered from liquefaction
or not by red and blue lines. Yet as we found by the field survey, the
places suffered from different degrees of liquefaction.

» By using the multi-temporal coherence data, we might be able to not
only extract the liquefaction areas, but also assess the degrees of the
liquefaction.

Conclusion and Discussions

» Conclusion

* The thresholding method well extract the liquefaction areas in urban areas.

» Discussions

* Noises left around the image, especially along rivers.
= Spatial resolution of the image.

+ Other ground surface classes.
= Consider to choose threshold separately.
But the situation for vegetation areas is more complicated.

Thank you for your attention!

Appendix 1

* Liquefaction
Liquefaction is a phenomenon in which the strength and stiffness of a soil is reduced by

earthquake shaking or other rapid loading. Liquefaction and related phenomena have been
responsible for tremendous amounts of damage in earthquakes around the world.

How does Liquefaction happen?

When the ground shakes during an earthquake, the soil
particles are rearranged and the soil mass compacts and
decreases in volume. This decrease in volume causes water
to be ejected to the ground surface.

Sand volcanoes or sand boils, water fountains and
associated ground surface cracking are evidence that
liquefaction has occurred.

What are the effects of liquefaction?

Liquefaction causes damage to the ground. Because the soil
mass decreases in volume as a result of liquefaction, the
ground surface may subside. Uniform subsidence over large
areas may go unnoticed. Differential subsidence, particularly
where there are buildings and other infrastructures, can be
very obvious because of the variation in damage to those
structures.

Appendix 2

* SAR Interferometry
By multiplying one image by (the complex conjugate of) the other one

The difference of r1 and r2(r2-r1) can be measured by the phase
difference(?) between two complex SAR images, and the height can be
calculated as below

.8 (Baseline)

SLC 2011/02/19 SLC 2011/04/06

P, = 0, explig)exp P
hen | A=
ar T e
P, = a; expligy ) expli—
A

. 2 J4r
I=p'p, a{t‘xv[',—.(ia-'iﬂ
A 2
¢':G('5 =r) £
= Bsin(f +a) y=rsind
6 =—a+arcsin(2 1) z=H-rcost =
B 0219_0406_upha{@)

Appendix 3

Spectral Shift Filtering
— Spectral shift is needed due to the range spectra shift caused by the variable
SAR local incident angle on distributed targets.

— By spectral shift filtering, the component of spatial baseline decorrelation can
be mitigated from the coherence.

Without Spectral Shift Filtering With Spectral Shift Filtering

055 = 055 =

g 05 L] g 05 L =

g " H

g 045 . . £ 0as L
5 E A
Y 04 T 0.4

035 03s

] 500 1000 1500 2000 0 500 1000 1500 2000
Baseline(m) Baseline{m)

= 20110104_20110219 ® 20110219_20110406

46




A | W | | |
.5 Zo1258CERes RRBTRS
R 1 ORI T — B
KB — LD
BERTBOM AT I A FPROBE

FRANE (AR
HYEE BENR#

20124 ECEReS{RAMERK 1

J - R NS T
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Emit, & Scatt. by Rain
cattering by Frozen
Particles

loud Top Temp.
; ¢, 9o, S
Cloud Particles—y 8%, ¥ %

J ]
B

ack scattering from Precip.

e 1yt
Frozen Precip.c—> -r';('.“:"-)g
Snow Aggregate ‘:-,,_2** K

= e @
>y

@ Emit. & Scat. by Rain

- Scattering by Frozen
ot Particles

Melting Layer—)» @
Rain Drops ——

w===%_ §§T. Winds
4

@ e s

_ IR Chd TBB(K) Radar Precip.

I 21~
£ 13
1%

RiRi AABRT

MWR TB (19V)
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@ BRI of Wigowaya FHR Retrvor

@ Over Land:

Scattering by
frozen particles

(Higher Freq.)

@ Over Ocean:
Scattering
(Higher Freq.) +
Emission from Rain
(Lower Freq.)

201 25 ECERSARFRRE 6
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o

RAE R (GHz)
22.235, 230.35, 23.835,

26.235, 30.0, 107

51.250, 52.280, 53.850, e

54.940, 56.660, 57.290, o geeekee e oo bineb o cel o o
58.800 N1 PEECFRaSEDHT SR Frequency (GHz) 7

‘nv nin ¢
fof?cast subs,
€ Minimize the cost function with non-linear Obs. term.
=Y2(X -X )P (X -X,)+1/2(Y —-H(XDR'(Y -H(X))

@ Assume the analysis error belongs to the Ensemble
forecast error subspace (Lorenc, 2003):
¥-X'=P% QW W,.... W]
BB X1 XV, %)X
@ Forecast error covariance is determined by localizatior
P'=P! oS
@ Cost function in the Ensemble forecast error
subspace:
J(Q) =1/2trace{Q'SQ}+ /2 {H (X (Q) -V} R {H(X(Q))-T}
20125 ECERSARFARRR 8

?VA s v—m;fg’ﬂ&ﬁ/;

EE200404 ~DBIFEE

Observation for 22UTC 09 Jun. 04

First Guess from Ensemble Forecasts (FG)
. RAM mm he1)

Qr (ghg) at9aom;

TMI TB19v (k) - TB19v from FG(x)

DE+ Ensemble Variational Assim (EnVA)
3 TB19v from EnVA ()

Displacement Error Correction (DE)
e Qr(wg)mmm;_ ) _TB19vl‘rcm DE (k) !

201245 ECEReSARFRARE 9

QuwiTBDF AR T

¢ A ORMEHEZEET )L TMWIOEAIZ

HYTATBEFETET S

s AR TIL. Liu (1998)%ERALTNS

KMEESLRIDETILEFES

= KRR O (B (LW ToiER
MNFRZ

> BEFRBRKONENAELSEEKTBOEIA
HEIZNRAFTANROND

o
N

~F

20125 ECERSH AR R 10

@ parameters for T aicuiaion

Particle Size
Distribution

Free2| ng L,
Level Height

Precipitation
Profile

20125 ECERSHAHRRR 1

Q-G

dTB(z, 1, )
& dr

ve TraMr dw 998)

=TB ~(1-a)T(r)-
ﬂj Pz, prp. @ YIB(z,pt . op Yt dep
47
where y = cosf,7 = IKGI, +K dzwy =K, NK_;+K,),
P is phase function
# One-dimensional model (Plane-parallel)
@ 4 stream approximation
@ Mie Scattering (Sphere)

© Assuming constant effective density for frozen
precipitation particles

201 25 ECERSARFRRE 12
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@ GSMaP7 LT X LOFIH

@TMI & PRODELER
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@ 5asic idea of the Retrieval Algorithm
@\}sa}

[PcT37,PcT8s overland |
Obsérved

Forward calculation TBs Retrieval Calculation
GANAL Screening
Inhomogenei
Statistical ’:J'OOK_U eslim:tgion ol
Precip-related Table Scattering part
Variable — Emission part
Models (PR) Precip.
Find the optimal precipitation that gives RTM-calculated TBs
fitting best with the observed TBs:

201 25 ECERSARFRRE 14

surfa A;ﬁwq

Temperature bias of
GANAL against sonde

° Atmosph

@ Atmospheric variables
(Temp,FLH), surface
variables(Ts, SSW, SST)
are derived from the Global
Analysis data of JIMA

ZFL.GANAL for 20030101

. 5 00 05 10
Freezing

Level Height
for Jan.1,
2003

0o 4300 %000

o0 0D 1600 2000 100 300 300
201 25 ECERSERFRRE 15

@ oo

|Preetﬁlfnﬂhsalfhtfdr Preupllutlon—type Clusswflcuhon SUMMERZOOO
30N = 7
Data base

10 types (land 6, sea 4) are
classified from TRMM PR data
(2.5 dee. 3 monthly)

2 4 5 7 8 9 22
(land) 0: thunderstorm, 1: shower, 2: shallow, 3:

i frontal rain, 4: organized rain 5: highland
z (sea) 6: shallow T:frontal rain,
= 8:transit, :organized rain
k]
3 Precip profile data base
! s
g 1 Example:
= TRMM PR averaged preciptation profiles
§ for each type, surface precip, conv/stra
.53‘!!\ 100
" Ravtan rate [""’f'l!m 2EECERFARBERE 16

@FR Rainsurf vs conventional

GSMaP retrievals for July ‘98

Over Ocean ] Ove( Land

§ =
g i
PR Rainsurf (mm/hr)
201 25 ECERSARFRRE 17

D rainsurt vs TMI retrievals for Jul ‘98
L DEERETB T
LA DYR =V PCT85

PR ronpetI7.111225 LAND for 98070131

PCTS7'
(L)

201 25 ECERSARFRRE 18
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foFEard calml’

. u‘F Expenm ents

« Sensitivities of TB depressions to precip variables

Freq Depthof | PSDof Non- Freezing | DSDof
(GHz) frozen frozen spherical [ level height | rain
precip particles Particles (FLH)

85 © © © O X
37 O O X © @)

TB85 depression was very sensitive to frozen precip
properties (Dtop, PSD, shapes)

TR27
= IDOf ucyncoolull Was 5&i

in addition to frozen precip properties‘

201 2£ HCERSHARTARFE 20

rward calculation for d Wpreclp
‘7 | 'Mr‘l‘.ahd(ONL’ Ju 1998 | |

TB37 (green) & TB85 (red)
Solid: deep, Dashed: shallow

Precip profiles for
e e )

]

ight (m)

N

Precip (mm hr-1) Surface Precip (mm hr-1)
Relation between TB depressions and precip is dependent on Dtop
Hence, information on Dtop is required for retrieval.

20125 ECERSARFARRR 21

@  indexofDrop Res3T

@ R8537 expressed as
ratio of precipitation
retrieved from TB85
(Rain85) to TB37
(Rain37) using the
conventional GSMaP
algorithm.

Retrain.v4.10.20080417
match-up data (Land '98)

.
i
o

It
o
i
s

@ TMI R8537 increases
with Dtop estimated from
PR.

R1Rs0aE

20125 ECERSARFRRR 2

@ index of s‘ﬁd Sigmags

@ Precip inhomogeneity
estimated from
variability of Rain85
within the TB10v FOVs
(Kubota et al. 2009) .

Retrain.v4.10.20080417
match-up data_(Land '98)

@ Sigma85 tends to

decrease with SRR.
i
3
i
E ol L e ®eozisr
201 25 ECERSE R TR R 23

@ index of FLH: PCT37 with o rain.

& Foreach rainy pixel, PCT37 with no rain (PCT37nr)
is derived from surrounding no rain pixels.
+ GANAL tends to over (under)estimate PCT37nr

over cold (hot) regions.

PCTIINC 300, ,6.1.20120521 for 980701-31 pet37nr vs pct370m.120521 LAND for 980701-31 Pr>0.

CPCT370m

——
Ersicta) B +6.1.20120521 for 980701-31

W T W W W W W W W

PCT37nr 4

201 25 ECERSARFRRE
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@ W%gsgﬂenmﬁsw?

R8537 fisgi i
>21 27 ; =
§ £~
S £
g4 g
& - g -
R8537 . . 9%5;7 -
<0
0.7-1.45: §::
o £
2 2.

F =

nd )

PR Rainsurf (mm/hr)

Retrieval bias of Rain85 is mainly due to Dtop error
20125 ECERSHRFERE 25

.37]" (1998, oveﬁ CLWTWM

1 PCT37nr -
PCT37nr
> 300K = § 290-300th.
5] £
& - % "
Eas 1
PR Rainsut mmn) " PR Rainsurt (mm)
PCT37n0r - PCT370r
280-290 K -~ <280K -
3 i &s,
PR Rainsurf (mmh) ' PR Rainsur (mm)
201 25 ECERSARFRRE 2%

surf‘&
'cs:rs 717F ~(280-290 K)

Al dPCT37nr.
‘g E 05K .

£]

e 5
e &

PR Ralnsurt (mm

dPCT37nr dPCT37nr
-s-oxg.. S9K ]

PR Rainsur (mm/hr)

T

rm'fiﬂm
r Land )

PR Rainsurf (mm/hr)

PR Rainsurf (mavir)

[dPCT37nr=(PCT37nr-CPCT370m)]

T37nr

QBT &*Emj
PC 3 nr=(-3~ +3 K) over Land )

PCT370r " pcTaTar

>300K & 290-30n K dPCT37nr=

PCT37nr-
CPCT370m)

Rain37 (mm/hr)

|
PR Rafnsuif (mmvhr) PR Rainsurf (mm/hr)

PCT370r

2
@
3
(=
x
b
(9]
g
3

<280 K

Rain37 (mmhn)
Al
Rain37 (mm/hr)

i -
‘ '-ﬁ'! 3

gl

PR Rainsurf (mavir)

PR Rainsurf (mm/hr)

Forward calculation error is main cause of Rain37 bjases.

‘ gi??sﬁcal co!rg t:LrFBP & Ts
using (PCT37nr,R8537)

@ TRMM data sets for 1998 are classified by

(R8537,PCT37nr) .

@ Linear fitting coefficients between Rain37,
Rain85 and PR surface precipitation rates.

20125 ECERSH AR R 29

S L

\1r L k‘

Validation Results

Over-land retrieval for 2004
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C'Wofo n W
Qan?su VS, harn‘?? ové?Ljn (Jui #04 )

Conventional Algorithm New Algorithm

PR Rainsurf {mm/hr)
Tosl Ave rinap 18130121000 PR for 408 LAND

Rain37(mm/hr)

Rain37(mm/hr)

PR Rainsur (mm/hr)

Zons v roma0evl1 I10622 BB “or du0H LAND

IFT

Rain37 (rm/hr)
Rain37 (mmhr)

] Y |
e f e
T A
LA LAT
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.arntums Ré::r‘.,'s‘e

Conventional Algorithm

over Land (2004

New Algorithm

Winter .
§ (Jan.) % 1
3 P 5
& =
PR Ralnsur (mm/hr) PR Rainsurf (mm/hr)
PR vh roaps. | AU AN 1o U041 . 72 1y i 121099 LA for 04040130
g Spring
§ Apr) 1 |-
§ =0 | s
i i
e | 2| i
PR Rainsuff (.-rm'f:r) PR Rainsurf (mm/hr)
20125 ECERSARFARRR 32

35 coc
PR rainsurf-
over land for Jul. ‘03

rainspc.v6.1.20120822 LAND for 04070131 rainape.v6.1.20121009 LAND for 04070131

FIIYTTILT]

" = A = w ar - =
T = L —
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2)REL—A4 FALCON-I [2&3
RELERERONEESERA

REEP A - KO SH(FREA-RT),
K5 - iR e - EH R (CEReS),
X (RERIR)  (CEAERGR)

« 20105 &Y. IBEAEREBIEDFFMER
RAEB->C . BRAZER (at FEX)
20107 H824BDEH

« 20125%8A~98 (atBZE OV DFH)
2012483308 D EHI

EELERZNHOERR

PR (BZAEE) Mo DEE
o X-/AUR(9.5GHz)L—4& [ kAL ER A
c BE.ETH., EAFSAMIEBAFER

FETOEA(2010,11 FEK, 2012 EiR)

+ FALCON-I (95GHz) EL—% —&3 8

o TAVDRMETET. LFDAT FIOVRSTE
[CkDEA

Distance East of Radar(km)
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Distance North of Radar(km)
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BAKREEDER

20124E8 H30H 12:40(JST) @
FEILEOREVHOERIT,
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1. BEAR #500m FEkRT 3@
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EERE 10m/s
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EREBICBTIRIAERENH OB

HMAER (FHEAXCEReS/HAMRER),
INASTEA (R AHRER),
RE A (FEXBRT), MH R (TEKXCEReS)

ATRZHTR-BRBIT(B)(24310135) DY R— &R TVET,

B B

BIEEENRELTHSL—F —TO—ELT
IBAONDETO, BEVHEEBOEMEEA
SMITHEFBIENRELER TS L
TEETHDH, AMETIE, ESEXICE
HEBTRETIRBILEDHENGERES,
ZEL—4—, X-bandL—4% —, AI{RE{E, &
25— (rapid scan) &R =R EBI%E1T
W, FELEREOMMEEELIRET HILE
BayELTINAS.

Observations

» 95-GHz FM-CW radar ( FALCON-I)

beam width = 0.2° | resolution = 15 m,
observation interval = 10sec

» X-band Doppler radar
beam width = 1° | resolution = 125 m,
observation interval = 5 min

» Cumulonimbus image

time-lapse video, handy camera,
global sky camera, theodolite

» MTSAT-1R
rapid scan data

MTSAR-1RIZ L %
557D AT EL -
HAWIRIC LD

HELEonE

HESYEFRAF v *

smzEL—5 |/

A FI95GHz -
M-CRE L— 4
(FALCON-T) IZ
X5 108 MkE o
FEL T L

EHL-JLEREAVE
RIOLEREDER

p A
Fod5—L—5
(AR A+)

Ry FG—1—4
' 12 L 4555 MRk
R a— bRy
L RLER O
RIECNLTEE Rl

J . o
T 0t 001 T T
001 10 004
‘= W on4 0008
W 008 to 012

Distance North of Radar(km)

i Moo |
e MW oswos

B

601 :
-60 -30 Q 30 60
Distance East of Radar(km)
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Observation area

Chiba site
cloud radar (W-band)
sky camera

Yokosuka site
Doppler radaru band)

theodo I|r.=

Google earth

g
| 40.21° |
020" |

Boso site
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315 352

B&Y BT 58H
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OTFOVLAMbASE, T7OVILREABLRHETI7ZOVIILHTFICLLEE
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continental average | urban maritime clean | maritime and continental
January 9.14E+17 9.90E+17 1.45E+18 1.18E+18
March 9.14E+17 257E+17 1.26E+18 6.69E+17

{I=Continental average® 4 —A CEtHLI-AMFEIRSHRERM R I EZ 24
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urban
+0.8%
71.9%

maritime and continental
+29.0%
-26.8%

maritime clean
+58.6%
+37.8%

January
March
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Introduction Introduction

Sri Lanka, an island country with a rich

The population increase in rural districts is critically affecting forest
cover as well as the elephants and other wildlife.

biodiversity and with about 20 million 1100 =
people. io00 vavuniya
——— Anuradhapura
Its environment has historically 500 =
supported a big elephant population. 800 Badulls
Hambantota
However, since last 150 years, é 0
environment has dramatically changed %‘ 600
due to; % 0
o expansion of informal settlements due 2 wo
to population increase, 200 At
© national development projects, <8
o government planned settlement 20
programs, and 100 > /_,_/
o land encroachments. 5
FEIFFFFFIPL PSS h—
Introduction Where the——
Forest Cover -
Plantation ag ure, pop ir , poor government policies of Sri Lanka

on land utilities, and the limited land resources have created a
CONFLICT between Elephants and humans.

Government record shows a sharp increase in elephant deaths in
recent years.

Elephants killed inrecent years in Sri Lanka.

Numberof elephantskilled
2

Remains? . 7
River basin
Elevation a:'lal‘-:r:'l:rlhern
and Mean P
Annual
Rainfall
Rivers
Central Hills

Yala
Sanctuary
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Any major recent change in forest cover?

Forest cover is
remaining without a
major change. But,
according to the
government
estimations, forest
cover within National
parks and forest
sanctuaries are
gradually decreasing.

The Human-Elephant Conflict (HEC)

Sri Lanka has about 5,787
elephants, about 10% of the
total number in Asia.

Elephant density
India 0.0008
Thailand 0.006
Sri Lanka  0.088

When this large number of elephants
struggle for food, especially in dry
seasons, human-elephant conflict
becomes a critical issue for villagers

as well as elephants.

The Human-Elephant Conflict

Number of reasons can be identified as causes to ignite of HEC.
A.Proximity of village-forest-elephant habitat

B.Changes in long-term rainfall pattern

C.Dryness in regions of elephant habitat

D.Increased human and other development activities closer to
forests

E.Behavioral changes of wild elephants

In this study, we have focused on first three facts due to the main

objective of the study, “the application of satellite images”. m

A. The Proximity of Village-Forest-Elephant
Habitat

This is the most important and unavoidable fact in an small island
country with a big human and elephant population.

An electric .
fence
stands
between
villagers and
roaming wild
elephants

A. The Proximity of Village-Forest-Elephant
Habitat

Irrigation
Tank

Shru]s Semi permanent
Farms

B. Changes in Long-term Rainfall Pattern

¥ The negative trend in long-term rainfall changes
have identified by number of researchers.

u They have found moderate to remarkable negative
change in long-term rainfall pattern in some districts
in Sri Lanka.

% Five dry-zone districts have identified under this

negative trend, including Anuradhapura and
Hambantoda where HEC is serious.

..U




C. Dryness in Regions of Elephant Habitat

The relationship between dry weather and increase
of elephant deaths has lengthily discussed in many
studies.

g

The Use of Satellite data
Applicability of MODIS Imagery
The local HEC environment and the link between vegetation and weather factor

have used to build the methodology of applicability of satellite images for
conservation of elephants.

500 — Rainfall ~—— Elsphant Desths | o5
E 400 A Here, instead of direct monitoring of elephants, the greenness of the
3 00 environment is considered to monitor elephant movements.
5 200
¢ 100 For the justification of use of MODIS, various satellite systems were compared
[
g E § E i‘ B ; g F Z £ ¥ Satellite Recurrent | Swath Spatial Resolution
f§ £ 8 & 5 & H dependi th
EERIIIRERREE gt i e
Landsat TM 16 days 185 km 15 to 60m
Low rainfall & High Elephant deaths SPOT 45 |2-3days | 60km 2.5 to 20m
| ALOS 46 days 35km 2.5m
High rainfall & Low Elephant deaths ! Tema/iqua’s MODIS iln“ 2350 v 25 07 U E
MODIS system MODIS system

The MODIS Mission

The MODIS sensors onboard Terra and AQUA satellites are
successfully covering the complete earth surface every 1-2 days.

TERRA AQUA

Morning Afternoon.

Terra passes north to south across the equator in the moming.
Aqua passes south to north across the equator in the afterncon.

..U

The sensor capabilities

Orbit: 705 km, 10:30 a.m. descending node (Terra) or
1:30 p.m. ascending node (Aqua), sun-
synchronous, near-polar, circular

Swath Dimensions: 2330 km (cross track) by 10 km
(along track at nadir)

Spatial Resolution:

500 m (bands 3-7)

1000 m (bands 8-36)

Design Life: 6 years

Vegetation Monitoring & Elephant
Conservation

NDVI Analysis

The study area includes Udawalawa
National Park, a popular spot for wild
elephant viewing.

HECs are severe in this region, and
only second to north-central Sri Lanka’s
incidents.

Three NDVI data sets (maps) were
produced with 9 greenery classes.

=3

Possible
movement
directions of
Elephants in
dry season

NDVI Analysis

5 e

UDAWALIWE Natormsi PRk + ¥
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NDVI Analysis

Over 0.4 NDVI can be counted as high in green and is dominating
in January 315 and March 28! images.

The July 28" image is falling into dry season and central part of the
region has turned into NDVI value less than 0.4.

Linking Image Interpretation with
Elephant Conservation Efforts

NDVI images have successfully showed the fluctuations
in vegetation green parallel to rainfall amount.

s This behavior can be link to identifying hotspots of HECs
. under following assumptions;
i'w | 1.Seasonal change in vegetation greenery is negligible.
E 8o of = mbilipitiya 2.The drought impact successfully represents by NDVI
g ‘ i dynamics.
ek Mac_doc e ba M Adc Qllofpfec 3.Elephant attacks on villages and farmlands are
High Rainfall & NDV increasing when the drought prolongs.
Low Rainfall & NDVI and increase possible
elephant movements into villages h-
Conclusions Future Study Steps

¥ This study discussed about the forest cover of Sri Lanka,
Human Elephant Conflict (HEC), and capability of
identifying green area changes using MODIS data.

w Number of reasons (facts) for recent increase of HEC
was identified.

»  Alink was established between those facts and NDVI
maps produced from MODIS.

¥ The NDVI calculated for wet and dry weather showed
changes in green area which can be used to identify

possible corridors of elephant movements.

Production of NDVI maps for Elephant roaming regions
under wet, semi-wet and dry climate conditions

Vg

Integration with a GIS database (village locations,
available water resources, weather data, and etc)

) 4

Building hotspots of HEC

"

Establishment of potential elephant corridors

10,8

Thank You
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INTRODUCTION

The cultivation differentiates rice into subspecies (indica and japonica) and the improvement also differentiates rice into traditional and improved types.
So, in rice. growth and productivity is quite varied with these differentiations (ecotypes).

For the future food security, development of simulation model with satellite based on remote sensing is recommended. For the purpose. this study aimed
to distinguish rice ecotypes which cause large difference in the productivity by remotely sensed canopy spectral reflectance on the ground.

MATERIALS AND METHODS

<FIELD>

Site : Experimental Paddy field of Kyoto University (35° 02°N, 135° 47°E)

Date : Seeding — May 10", Transplanting — June 7"

Treatment : Standard — N-P,05-K,0 = 10-10-10 g m? (basal 5 + topdressing 5 g m~ )
Less  — N-P,0:-K,O = 5-5-5 g m™ (only basal fertilizer)
Non  — N-P,0.-K,0 =0-0-0 g m?

Cultivar : 4 Japonica, 4 Indica

Cultivar

2) Graduate School of Engineering, Kyoto University(Public organization).
Katsura, Nishikyo, Kyoto 615-8540, Japan

<MEASUREMENT=>
Canopy spectral reflectance
Device : Spectroradiometer MS-720 (EKO)

350 nm-1050 nm (resolution : 3 nm )
Frequency : Once about a week after transplanting
Height : 1 m above plants canopy

LAI (Leaf Area Index)
Device : plant canopy analyzer LAI-2200 (LI-COR)
Frequency : Once a week from three weeks after transplanting

Maturation
(Heading date)

Early (8/5)

Abbreviation

Origin

Shinnou265
(Erect panicle)
Shinnou265
Double density
Koshihikari
Kasalath
Takanari
Nipponbare

EP China Japonica Improved Vertical

WEP " " " " "

Kos Improved Early (8/8)

Kas Traditional Early (8/11)

Tak Improved Intermediate(8/14)

Nip Improved Intermediate(8/20)

Bo144F-MR-6-0-0 B6144 Improved Late(8/26)

Beniasahi Beni Japan Japonica  Traditional Late(8/30)
Bei Khe Bei Cambodia Indica Traditional Late(9/6)

Plants density : 30 em X 15 ¢m (22.2 plants m2) for all cultivars

#4EP is also planted at double density (15 cm X 15 cm (44.4 plants m™2).

EP (Vertical) Kos (Intermediate) Kas (Horizontal)
Intermediate 2 ' . = ]
Horizontal
Vertical
Vertical
Intermediate
Intermediate
Horizontal

Japonica
Indica
Indica

Japonica
Indica

Japan
India
Japan
Japan
Indonesia

<MODEL>

' TIPS (Time-series change Index of Plant Structure)(Hashimoto.et al.2009)
This can show time-series change of plants growth by plants canopy reflectance
This can consider plant structure under canopy.
Using TIPS, we tned to calculate LAI in this srudy

RESULT AN]) DISCUSSION
1) Principal component analysis

We conducted PCA by wavelength

(20-40nm interval).

2) Estimation of LAI by TIPS and NDVI
We compared accuracy of estimation of
LAI by TIPS and NDVL.

3) The difference between TIPS and NDVI
‘We standardize NDVI and show the difference
between TIPS and LAL

i

X o z
i e Reflectance factors

o W % !> did not show any

4 oko obvious trend for

s each cultivar.
-

SLAIbY TIPS
LAl by NOVI

#LALby TIPS

@ LAl by NDVI

Effect of leaf
quantity was larger
than that of leaf

/ appearance.

Agpeer
® LAIby TIPS
O LAI by NDVI

LALTIPS, LAI-NDVI
e v M ow B W o@

CONCLUSION

Except for WEP, EP and
Kos, estimation of LAI by
TIPS have scattering totall

Low accuracy

But

TIPS is less sensitive to leal’
angle distribution and more
sensitive to LAI than NDVI,

NDVI shows canopy
coverage.
TIPS considers plant

structure under the canopy.

Accordingly

The difference between LA
and canopy coverage means
foliage structure.

The difference between
TIPS and NDVEmay be
useful to distmguish rice
ecotypes

Gt Little dnﬂerence between

LAI by '_I'IPS and by NDVI.

Small difference between
LAI by TIPS and by NDVI.

Large difference between
LAI by TIPS and by NDVL

i Quantification

Cultivar

WEP

Degrec of

bend
041
0.95
0.62
0.68
0.81
0.9%
0.78
044

We calculate “a” in the
equation Y=X" as
degree of bend.

Appearance

Vertical
Vertical
Intermediate
Horwontal
Vertical
Vertical
Intermediate:

The degree of bend
seems to be relatively
consistent with leaf
Intermedinte | OPPEATATIEE:

Horizontal

WEP suggests density
of leaf also affects

Since statistical analysis indicated that reflectance factors are not so different among rice ecotypes. the study analyzed how to distinguish leaf
appearances. Based on the report that TIPS is the index for LAI while NDVI is for canopy coverage. we focused on the difference in estimated LAI
between by TIPS and by NDVI. The degree of bend of NDVI against TIPS was corresponded with the leaf appearance. In order to i improve the
distinction, we may need to develop the method to distinguish another characteristic, ex. leaf nitrogen concentration. S
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Table 1 Specifications of AMSR-E
on board Aqua

Orbit Sun-synchronous
Altitude 705km
Inclination 98 deg
Local time 04:30, 16:30(UT)

Frequency 6.925, 10.65, 18.7,

Spatial res.  5~50km
Polarization HHand VWV
Incidence angel 55 degrees

L ]
Fig.1 Study area covered by
AMSR-E onboard Aqua

23.8, 36.5, 89.0 (GHz)

Fig.2 JKEO buoy (Measurement height 4m)

: ) Swath 1450km
during the period from 2003 o & 2003-2008 Wind speed at Equivalent Stability
to 2008. (Stars indicate the JKEO buoys at f===p |Neutral Wind === |dependent Wind
location of the JKEO & KEO 4m speed at 10m speed at 10m
buoys.)
LKB code (Tang and Liu, 1996)
= 20 WAWMSRE -
7 £ XSDWAMSR-ESST) * /
E? 6 - .;3)15 _I”.,IA-‘.
‘I': 5 10 = re
L 4 B e
E R
5 o o
c 2 ® AMSR-E_SST & o .
g Z o 5 10 15 20
81 B NGSST JKEO wind speed (m/s)
o g o 20
o E x AMSR-E Y.
= K} MSE———— T 15 [XSOWNGSST) /
W 2 ;", ) . 7y
& -3 é 10
4 > s
o
Fig.3 Results of relative bias and RMSE for JKEO 2 o : 5 . "
<

buoy SST

JKEO wind speed (m/s)
Fig.4 Results of validation against JKEO buoy (2007-2008)

25

® AMSR-E
B SDW/(SST=AMSR-E)
= SDW/(55T=NGSST)

Relative bias and RMSE(%)

Bias RMSE

Fig.5 Results of relative bias and RMSE for JKEO
buoy wind speed

gy

AMSR-E SDW (AMSR-E SST)

AMSR-E wind speed

..Fig.6 Comparison of AMSR-
~E derived wind speeds with
~-and without consideration of
atmospheric stability

Mean difference of SDW(AMSR-E SST)-AMSR-E wind speed
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" AMSR-E S!IDW}NGSST}
..Fig.7 Comparison of AMSR-
~E derived wind speeds with

~-and without consideration of
“atmospheric stability

Mean difference of SDW-AMSR-E wind speed

(a) AMSR-E derived (b) AMSR-E SDW (c) AMSR-E SDW
Weibull energy density  (AMSR-E SST) derived  (NGSST) derived
Weibull energy density  Weibull energy density

Fig.8 Comparison of AMSR-E derived Weibull energy density
with and without consideration of atmospheric stability
(different SST sources)
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Fig.9 Comparison of energy densities derived from JKEO buoy,
AMSR-E with and without consideration of atmospheric stability.
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Seasonal variation of convective activity
over the Australian monsoon region

Yae Aiba, Hiroshi G. Takahashi*? and Jun Matsumoto®?
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Introduction (a) Data and methods

Ocloud activity is one of fundamental factors in CIData: MTSAT-1R, 2 Infrared (12.3-11.3 pum, IR1), JRA/ICDAS-25
the climate system through the radiation budget. o : o
: ) . zonal and meridional winds at 850 hPa and Precipitable water.
OSeasonal, intraseasonal and diurnal variations of . . .
OAnalysis period: Pre-wet and wet seasons of the Australian

convective activity are generally dominant over the
topics g i monsoon region (Nov. Dec. Jan. and Feb. ) from 2007 to 2012.

OMany previous studies focus on convective
activities over Northern Australia and the Maritime
Continent (the Australian-Indonesian monsoon
region) on the seasonal and intraseasonal
timescales.

Oin this study, we focus on seasonal or

EEREEREE

ODetermination of Australian monsoon onset date:

A broad-scale Australian monsoon index (Kajikawa et al. 2010)
was used. We named 15-day period before the onset date as
the Pre-monsoon period and 15-day period after the onset
date as the Monsoon period.

ODiscrimination of MIJO phases :The gridded T, was
intraseasonal differences of diurnal variation of 4 categorized into MJO phases (Active and Suppressed phases)
cloud activity. It is quite possible that cloud activity - based on the Real-time Multivariate MJO (RMM) Index (Wheeler

+
over the region is modulated by the seasonal e U eSO A and Hendon 2004). We determined the first (second) MJO in

Fig.1. ﬁme series variation of area-
:)"::z‘;'sc’"a:rg’/’:r tz%et;i:;gngzxe::daxszs‘;zz averaged (155-55, 110E-130) zonal each austral summer season (from November to March), which

wind at 850-hPa and 200-hPa and OLR was defined as the earliest MJO (secondarily earliest MJO). T,,

nactive phases of Madden-Julian Oscillation  of austral summer (NDIF) of (a) 2007 to were composited based on the first and second MJO periods.
MJO) over the Australian monsoon region. 9

F i s ¥ % F 8 W ¥ 2

208

B8] masscn [2061-3611)

Fig.2. Composite map of
daily mean of T,,during
(a) the pre-monsoon and
(b) the monsoon periods
from 2007 to 2011. =

100€ 8¢

Pre-monsoon period  Monsoon period 1st MJO of after the onset

(a) Pre-monsoon peripd (b)Monsoon period

cwremss rate Saa Mirsson (2077-201 1

/& AUSKAI area
+55-155, 110E-130E -

Lty maen T8O 20002011 sasesn 21ULTE]

(a) Suppressed phase (b) An:tlve phase

Hurly macn 188 20072011 massasn DUTC)

Local Time [hr] © localTime(h]
W | | T —
Lcn:al Time [hr]

Fig.4. Diurnal variation ir Tate of Ty,over the
sea of northern part of Australia in (a) Pre-monsoon period i
and (b) Monsoon peried (2007-2011). Fig.6. Diurnal var\ahon in the Occurrence rate of T, over the sea
fo) timi f the d I d £ tivi of northern part of Australia in (a) Suppressed phase and (b)
ccu_rrence e s 3 EEsYETR cunvec_ eactivity Active phase of 1st MJO of after the onset (2007).
* |was different. Convective cloud developed in the early
afternoon during the Pre-monsoon period, while during 1st M f fi
: 3 : re th
the Monsoon period, nocturnal convection was active. st 0o be ore the
Particularly in the early morning, occurrence rate of low

Toswas about eight times more increased.

L

(a) Suppressed phase

Oncuranca rata Sas Pk W30 Sy, (2090 7001

fats S 0 M) Act 00T 3011)

(b) Active phase

" localTimeth]l  LocalTime bl
— O E—

Fig.7. Diurnal variation in the Occurrence rate of T, over the sea
of northern part of Australia in (a) Suppressed phase and (b)
Active phase of 1st MJO of before the onset (2008).

Fig.3. Composite map of hourly mean T, during the Pre-monsoon and
Monsecon periods of the Australian monsoon.

"local Time [hr] Convective activity was more intense during the daytime in
P — Supp. phase of 1st MJO. In Act. phase, well-developed

™
Fig.5. Diurnal variation in the Occurrence rate of T,,over the sea | lconvective clouds occurred from midnight to early morning.
of northern part of Australia in (a) Suppressed phase and (b)

OTall convective clouds occurred over land of Northern Active phase of 2nd MJO (2008-2012). There was a notable difference between 1st MIO of before

Australia in the evening in both the periods. Difference between Supp. and Act. phases was small. | and after the onset. Convective activity of the 1st MIO of

Oin the early morning, cloud activity was weak both over The both phases had the similar diurnal variation | before the onset was inactive and diurnal variation was unclear.
’

the sea and land during the Pre-monsoon period. whereas patterns. The morning convection was distinct. The | after the monsoon onset, convective activity was enhanced
e P 4 daytime convection in Act. phase was more active than | ‘+hrqughout the day, particularly in the early morning.

it developed over the sea during the Monsoon period. | in Supp. phase.

Conclusions

ODaytime convective activity over land was prominent both in the Pre-monsoon and Monsoon periods.

OThere was a major difference in cloud activity in the early morning between the Pre-monsoon and Monsoon periods over the
Arafura Sea and the Timor Sea. Therefore, the Australian monsoon onset can be characterized as onset of the nocturnal convective
activity over the sea near the coast.

OMJO can modify the convective activity, particularly over the sea in the early morning, although the impact was smaller than
monsoon onset. However, the impact of MJO before monsoon onset was small.
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Analysis of INSAR Image of Volcanic
Activity in Sakura Island (in Kagoshima) I

Isamu Tusda ', Toshifumi Yuji ™* and Josaphat Tetsuko Sri Sumantyo 2
! Faculty of Education & Culture, University of Mivazaki, 1-1, Gakuenkibanadai-nishi, 889-2192, Miyazaki, Japan,

*e-mail: yujii@cc.miyazaki-u.ac.jp

? Center for Environmental Remote Sensing, Chiba University

1-33, Yayoi, Inage, Chiba 263-8522

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

Abstract

The long-term consecutive differential interferometric synthetic aperture radar (SAR) technique is used to measure the volume change
during land deformation. This technique was used to investigate the subsidence of Sakurajima island, Kagoshima Prefecture, by assessing
the data from two Japanese L-band spaceborne SARs (Japanese Earth Resources Satellite 1 SAR and Advanced Land Observation Satellite
Phased Array type L-band Synthetic Aperture Radar) during the periods of 2007-2009. 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

Phased Array type L-band Synthetic Aperture Rader (PALSAR)
Fig.1 artistic images.(Taken from http://www.eroc.jaxa.jp)
(http:///’www.jaros.or.jp)

PALSAR Ot mode M Off-nadir angleth
: ; 8-60 degree
W Frequency
;1270 MHz
(L-band)
M Polarization
; HH or VW

| mSwath width
o Mods (FB#1 - #18) : 40-70 km

Mods (FB#1 - #5)

Image of PALSAR observation mode.

ALOSPALSAR)

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

iy

Fig. 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 a large way.

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

Fig. 4. PALSAR data (in 2007)

Fig.5. PALSAR data (in2008)

Fig.6. PALSAR data (in2009)

In this research, we analyzed the image data sent from the satellite from 2007 to 2009 using PCs. Further research will be necessary on
site by gaining more satellite data continuously on a long-term basis.
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Estimation of the timing of start of leaf-expansion (SLE) and
that of end of leaf-fall (ELF) during 1961-2011 at TKY.

{Takaypmg, E _ Mod‘el
(EI;II:Y)« {;g | (a)SLE
Ez@"' CETS_E Z max(T,— 5,0

- Obs. === Liear
150
140

'B
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+El Nifio
120 | +E| Nifio
110 . L L

B T .
a0 [ WEF
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TEI Nlﬁu
2E| Nifie
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Du
C,ETELF:Z1 min{ 7,-15 , Q)
E

Parameter ion function r 310

300
290
280 |
270 . L L L L

Timing of SLE

DOY

i

~0.06  (year — 1960) + 142,93 0.02 (p = 0.39)
Timing of ELF  0.24 x (year - 1960) + 292.41 0.29%++
Leafy period 0.29 x (year — 1960) + 149.47 0.16**

00,001, **ps0.01

sLE: BH

Japan & Europe: advanced
ELF: %
Japan: postponed  paisumoto et

Europe: unclear & 20%Nenz!
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1960 1970 1980 1990 2000 2010

Year

Seasonal and interannual variations in carbon, water and
energy cycles are caused by photosynthesis and
respiration under the meteorological and climate
changes.

Evapotranspiration

co,
1]

Photosynthesis

Seaéﬁ‘:al variation in vegetation
(phenology) is very important!

H,0

advanced

advanced

postponed

[Richardson et al. 2012]

Research plots
[Muraoka et al. 2012]

To accurately evaluate the spatio-temporal variability of
seasonal and interannual variations in ecosystem
structures and functions, long-term continuous
observations with a high temporal resolution (daily)
from plot to continental scales are required.

(NASA)

ALOS (JAXA). AVHRR: (NASA (NP?‘S;S

Scaling up 5
based on ground rruf

By !

Satellite remote-?é?;sing has a potential
to evaluate ecosystem structures and
functions with a high spatio-temporal
resolution.

At super site,

e
i

Research plots
[Muracka et al, 2012]

Detection of the timing of leaf-fall by using daily satellite-observed
vegetaffon rndex (e.g., ND VI, EVI, GRVI)

However, from the in situ ecological research view point,
the satellite remote-sensing approach has not been
sufficiently tested and validated by the ground-truthing.

Saislljie m
__-‘

In sity

,{

*"

o 9IF,

Phenology
(e.g., timing of
leaf-fall)
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2005
2006
2007 [t
2008 1‘

2009

Leaf-expansion and leaf-fall in a deciduous
broad-leaved forest: Takayama, Japan.

Leaf-fall in a deciduous coniferous forest:
Yatsugatake, Japan.

- I S
Camera-based index : % )i e
GEI=2xG-R-B = | ™%
i LSO TN

205 30 WS 30 315 30 5 3
Day of yoar

2011 mz .

Checking the
suitable criteria
° Satelite et s oamoompae, for the timings of
" WJLB | B leaf-expansion
i _-'ﬁt NDVI= and leaf-fall by
" NIR=R using NDVI in a
o2 = Takéyama, ;
" L iy LT'WI deciduous broad-
“ In situ . o leaved forest
o nn. “‘é [Agric For Met Nagai et al. 2010]
st

Criterion of Criterion of

leaf-expansion: defollation:
NDVI=0.6-0.7 No NDVI
values!

Previous study ENE
(midpoint,
= maximum growth):
misleading!

Betula ermanii Quercus crispula

3
£
H
T}
3

Mormaized intensty

o« Number |

30 -

© SPAD (leaf oﬁib’rophyll) 10 SPAQ-Heéf%FBFGPhW ---------

YA e w51 e T s w1 w0 A e B 4 81 e T st e 1o 1A 1
Dale (monthvdayh Date (moemhday)
2008 2008 —&— 2007 8- 2005 —= 2008 & 207 .

Drfferences in autumn phenology between tree species can be detected
by using RGB values, while they cannot be applied in spring.
[Plant Eco&Diversity Nagai et al. 2011]

‘* ' Spatio-temporal heterogeneity of distribution of
leaf litter in a deciduous broad-leaved forest.

JJ} il 1 s J i

||; Lia
Lm-lu
272 mm— 207 — 27 w— 00 w209 wess 305

305 - 215 w— 18—

Dry weight of leaf [ er ()

o
LIz L1 L¢ L3 L1 Loa

L4 LiC Log L6 LIS
Liner ID

W7 L7 WS Lo L2

[Nagai et al. submitted]

272 w— 20 w—G S 299 w305 506 memm 215 wm— 315 w—

Spectral reflectance on the canopy surface in leaf-fall pefiod.
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3 i
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[Nagai et al. submitted]
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Leaf ltter (%)

250 260 270 280 200 300 310 320 30
Day of year in 2008

Around eco-tower —@—

09 = r 5
o8 -
s
§ or 5

250 260 270 280 290

mzeozfozéomm3|aaé;)m
The end of the period of decline in NDVI and EVI
occurred about 20 days later than that of GRVI

i Spatio-temporal heterogeneity of distribution of
" leaf litter over site (ALL) and around eco-
tower (AET) installed spectro-radiometer.
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[Nagai et al. submitted] Evergreen conifer species mmm

GRVI, as compared to NDV/ nor EVI, represents the changes
in leaf colour due to senescence and leaf-fall of the
canopy even it involves variety of tree species.

Leaf-fall:

T\ GRVI=0.0 _
ﬁ SR e "'r-,."

: ;. - e
Scale up!

Leaf lifetime has spatio-temporal characteristics
correlated with leaf traits (size, thickness, nitrogen)
and photosynthetic properties.

F)
E " -
LMA ga Leaf lifeff
2.0} y
[CE: 40 e
por aree) (Rrecipitation >
A : Precifittion™ s i
Temperaturg's ™ ez o et it

Figure 3 LMA as 3 function 0" *'5-=~] MAR at the sty sies
from 163 stes; rainfal and LI

cies
o-scaied). The cosficients 107 MAI and g
P < 0.0001; funther detals

surtace. The siope
dimension, mfisct il egression coefficient for LMA (1 23 versus 0.47).
Bt;mwmnmwe ngnY sgnrcant in a multpie regresson (< 0.0001;
= 05t o o 678 spnces hom 51 i) b o o) 2004)

stoeper in the LMA dimension than in the raintall

gven in Suppismertary Inforn

The sensitivity of leaf lifetime (timing of senescence and leaf-fall)
environmental changes may different among species and/or
ecosystems.

Thank you for your attention!

We are also grateful for many supports by
. /" Hawaii University
"= Environment Research and Tg
(8:9) of the:Ministry

collaboration
members.
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Sterility functions

Low sterility,

High injury
Indices of CPIL, CP1y,
Yields, production

[coBRRORTES:
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5. BAUHKEOHN (ME) R
ACpg - aie = 8Cp; + Acy @ &

Ak (1-002/H)

movals by sinks will be determined as:

13
ACBSL = Z(ACTREE-BSL,: w5 ACSHRUB —BSL.I’)
=1

ACe=  Baseline net GHG removals by sinks; 1 COz¢

AC ez ze Change in carbon || baseline within the project boundary

in year 4, as estimated in the toel Estimation of carbon stocks and change in carbon
stocks of trees and shrubs in A/R CDM project activitics.; t COz-¢

AC s s Change in carbon stock bascline within the project

boundary in year 1, as estimated in the tool Tistimation of carbon stocks and change in carbon
stacks of frees and shrubs in A/R CDM project activitics.; t COc (Under the applicability
conditions of this methodology, changes in carbon stock of aboveground and below-ground
biomass of shrub vegefation may be conservatively assumed to be zero for all strata in the
baseline scenario)

11,2, 3, ryears clapsed since the start of the A/R CDM project activity

Change igarbon stock in all selected carbon poafl, in year £, is ealculated as

AC =ACress_prcw, o +DCsizvn_paors + DCow pio. AACur s i+ DCsoc_ans

where

AC 1Change in carbon stock in all selected carbon pools in the project scenario, in year £, 1CO2-¢

ACTREE PROJ, { Change in carbon stock in tree
biomass in project, in year f, as estimated in the tool .Estimation of carbon stocks and change in carbon
stocks of trees and shrubs in A/R CDM project activities ; 1 CO2-

AC SHRUB _PROJ .t Change in carbon stock in shrub biomass in project, in year 1, as estimated in

the tool Estimation of carben stocks and change in carbon stocks of trees and shrubs in A/R CDM project
activities, 1 CO2-e (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 stack in shrub biomass in

project is expected Lo increase, ¢ g. afforestay ng mixture of trees and shrubs)

AC DW_PROJ. t Change in carbon stock |n project, in year 1, as estimated

in the tool .Estimation of carbon stocks and clmge in carhon-affeks in dead

wood and litter in A/R CDM project activities,

AMCLI _ PRGJ |t Change in carbon slnckmcch in year 1, as estimated in the tool
Estimation of carbon stocks and change in Tashan 5o ffead wood and liter in A/R CDM project
actvities ; 1 CO2-¢

ACSOC_ AL . Change in carbon stock in SOC in project, in ¥ lnd meeting the
applicability canditions of the 100l Tool for estimation of chang stocks due 1o the
implementation of A/R CDM project activities., as estimated in the sa 0

t 12 3. t*years clapsed since the start of the AR CDM project activity
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Net GHG removals

-['hmal-s by sinks is the actual net GHG removals by sinks minus
the baseline el GFG removals by sinks minus leakage, therefore, the following general

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

project activity (Cas coud), in 1 COze.

Net anthropogenic GHG removals by sinks: 1 COre

ACacrun

Actual net GHG ovals by sinks: t COz-¢
LK Total GHG emissionyTue to leakage: t ¢

HIARCDMODHIHE :
Jatropha
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a—#Y
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TAHYT - wvxa—n

Populus : China

R0 Bl : $IEC & OHEA R M(BEF Biomass  Expansion Factor) i &
IRSA—SHBE B[ RMEEE: &3 RU4 OFTOLULUCE SRIOWEIRMIC MY 54
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RO W R T
.
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DERDHEFE
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Central Asian
and Middle east
Countries
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WIEOFLOMEOME R E - B
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Southern India

1. JatrophalZ M A48I58L
2. YU F EEL AL ICHL A

" D Jatropha®projectsiig :
Asia = AfricakSouth America GRS,
Jaropha DA T EMARAL KIZHHLTOE,
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8. Mali GRS SURELTEBISRIA (R

=k 30
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Types of radiation response function on
photosynthesis/rate (PSN) and vegetations

.f.sy,. (T.) B elAl

1) Prioul-Chartier type.....

paddy rice

a,. - PAR PSN, o ~fla. - PAR+ PSN, T = dm-a,

2m

-PSN, PAR

2) Michaelis-Menten type .. Wheat, maize

The air temperature response of the photosynthesis rate

Sigmoidal-Logistic type function

The temperature response of the photosynthesis rate shows a S-shaped
curve. and is well known as the Sigmoidal-Logistic type function from
the work of Horie (1978) and Ishihara and Saito (1987).

|
- (T)H)=
A e T

where T, : temperature parameter at half of the
maximum photosynthesis rate,

7/ _ Dom - PAR k,, : slope parameter,
rad _mm bmm + PAR T. @ plant leaf temperature. T RANERG
Complementary model: | Distribution of PSN in forested areas

Priestley Taylor evaporation (potential evaporation)

A !
— IR, -
o &0

“equil =

Penman potential evaporation

. A . .

E, === (R, -G)+—L—-k
A+y A+y

Actual evapotranspiration expressed by Complementary model
E,=2E,-L

P
A ¢ the slope of the saturation vapor pressure and temperalure curve,
y ¢ the psychrometric constant,
a :  the constant of Priestley and Taylor, G : the soil heat flux,
R, the net radiation,
k, ¢ the drying power of the air
Crop water stress index (CWSI) I

CWSI = =—=
> A E

omatal opening

I

in South east Asia.

B

Forest

ust 2001

Downward short wave s n (W

Distribution of PSN in forested, grassland and bare areas in \u«i
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Wind velocity vector at surface (10m height) in Furasia — (m/s)

1 1\"\‘,,._.-’///”//; e
et

» \\ \ ST

A 3 ALLA
’::-_Ql\\.\\\‘-‘-\:‘:\:-r"’/ j:/':‘--- N

7% 3;@:-\-%,,'41/

: \1\1/@:\

Penman potential evaporation
for siomatal opening _[is.

© 10D 200 300 400 500 600 700 800 900 1000

Penman potential evaporation (W/m')

Distribution of PSN in forested areas in North America,

Distribution of PSN
in forested areas in
South America

Gmsslnndfk

for soybean

Traditional CDM A/R experimental projects funded by Japanese ministrics

Guangtong P.

oess Plate
Luzong L.
Sabah S.

Sulawesi 1

Vietnam X ’ o
_ L : ' Papua New

guineaNew Britain I.

Laos -
Sarawak S. ~

Kalimantan

Australia 8.
Javal.

Sites for Eucalyptus globulus

N Jatropha forbidden in Australia!
in Australasia

@94611 MOORA  AUSTRALIA  -3062 11600 Perth, 150km, West Australia

@94671 VIRGINIA (3) AUSTRALIA -3464 13852 Adelaide, 40km, South Australia

CDM modeling for
didate sites on
Eucalyptus globulus :
Kalimantan in Indonesia,
Albany in Australia
Napier in New Zealand.

NDVI

Additional validation test sites

for wheat in Australia
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Seasonal variation_of NDV1in CDM A/R projects and plantations |

NDVInonis

Lo

08

0.6

04

0.2

0.0

[Cutting down trees for timber |

1

33 65 97 129 161 193 225 257 289 321 353
DOY

B34

| WEFANASREFLICEECONTOSHRE AL AT LOMRE
- MER—ZORHENEE (4 Ta—T) -

N HERAOZIM AT LIZDNVT, CDM AR O/ AF4T2—TJLEFI~D
HAEEY, FRGEHROBRFMBTICENT, BEOHHNLHETRL,

2)—ATIX, COM AVRTOZTIME, CO,OHIRCREOERENY TEL,
FOENHHETHOWBOEE, TIEHEARM R, #7K KRREE,
ig?fmt' BBALIIH ., S0 SHE, EFRR-RAOTBFOHRE

3)Chibik, HEISHHBRRHTOMNZE W RIS ROH KIS, @Y
PESZLLTRRRORET—SERHL, CODMIZL3RREEOTO
SrHMRITHEMNTES. Operational LFRFACDOM A/REH

LATLEBET,

AMBFRICEIRRBOREESEOMER LERY, RN RAAEB#E
T HEOH ERALIRELSHE T, BK-BEHLEAEICRDD
AFTa—TIUZEHT AL —FI ALY, COMBROBFHDRLR
W, FOTCcHMEE BT IMEAACATLEMRT S,

SHOBM

HROCDM A/RDBERREEFFAL, RERETLOBERI, Mt
IZHB1BAHBRT S M FRBEED, HRE R ERET L ORI
FTHLERATVD, Fe, PALSAROA AR THD,
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R TR~ S U L (3 20100022, Kacuma Acki)

e
SKYNET (CEReS) AERONET (NASA/GSFC) d

I Korean Skyradiometer network

Amml.meg l!

chuan

Phimal

Hefei

R TR S S L (F 20100022, Kacums Ackl)

i

SKYNET (CEReS) AERONET (NASA/GSFC)

K5 orean Skyradiometer network
rad user network.

R TR S S L (F 20100022, Kacums Ackl)

i

What is the SKYNET?

(Prof Takarmura, CEReS, Chisa Ui Wipfaimes crchise-u o6, o)

o | B[ ]

Tt 1. SKYNET is a nelwork to measure the almospheric
radiation budget and related atmospheric parameters,
such as aerasal, cloud and so on.

2. SKYNET has an objective lo estimate climatic impacts
due to atmospheric parameters.

3. SKYNET is a useful validation network for satellite
products (ADEOS-I, Il, GOSAT, GCOM & etc) and
numerical model (SPRINTARS & etc).

4. SKYNET project is a grass roots effort by many

researchers who are interested in above items.

R TR S S L (P 20100022, Racums Ackl)

@ SKYNET/Sky (Univ. of Toyama)
+ KSNET Kocean Skyradiometer network
+ ESR: European Skyrad user network

@ SKYNET/Flux (SNU)

@ SKYNET/Lidar (NIES)

@ SKYNETMicrowave (CEReS)

@ SKYNET/Model (RIAM)

@ etc

We started the long-term monitoring of aerosols since 1984, by using a sky
radiometer (Prede Co. Ltd.) on SKYNET project. We are seeking in this data
information on the aerosol and cloud optical characteristics with respect to their
temporal and spatial variability and validation of Satellite and models.

s —

Detail of sky radiometer

2 ()N
R(©®)= FmAQ-()rP(@Hq(G))

-t -
Aoki and Fujiyoshi, 2003, JMSJ

R TR S S L (F 20100022, Kacums Ackl)
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R TR S S L (F 20100022, Kacums Ackl)
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R TR~ S i L (3 20100022, Kacuma Acki)

L4

SKYRAD. vs. Lidar
, MRO1-KO2 (Nishizawa et al. 2007, JGR)

-Example of comparison results

SKYRAD. vs. MAX-DOAS
(Irie et al. 2008, ACP)

owenm W

d

- i
i

SKYRAD. vs. SPRINTARS
(Takemura et al. 2001, JMSJ)
© b

o e

10

Sy raciomelar
W TR b A A L (F I TN 22, Kazuma Acki)

s g N 4
Skynet radiation & lidar net o
o PREDE sky radiometer
e Broadband radiometer, Lidar

i

R TR S S L (F 20100022, Kacums Ackl)
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i

v‘fﬂr-ma (TOY)
Since 2002

R TR S S L (F 20100022, Kacums Ackl)

¢
omparison between SPRINTARS and SKYRAD d
Aerosol optical thickness at 0.5 ym

2008.01 16 2010, 12: Sagpors, Toyama, Suzu KasugalFukucka, Nagasaki, Fukue-jima, Cape Heda

[of

R TR S S L (F 20100022, Kacums Ackl)

L4

Aerosol optical thickness at 0.5 ym & Angstrom exponent
at Toyama during 2002 to 2011

Toyama_TOY (2002.01 - 2011.08)

t
+

Merosol optical thickness a1 0.5 pm
2 g

21

1 R S5 ST L (R 100222, Kz Ackl

L4

Aerosol optical thickness at 0.5 ym & Angstrom exponent
at Toyama during 2002 to 2011

Toyama_TOY (2002.01 - 2011.08)
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2002 2003 2004 2005 2008 2007 2008 2000 2000 2001
Tie (month)

20 o (d) Mt Tateyema, 4  itahashi et al, 2012, A
3

o wn

10
R =0.765, 5=0882
/20012005 y= 0.0075 x +0.1818 (381 o)’ |
2008-2010; y = - 0.0098 x + 0.2261 (- 4.75 %ly1)""
5

"

2000 2001 20022003 2004 200 2008 2007 2008 2009 2010
1 LR S5 ST L (R 100222, Kazuma Ackl

) e
-@ - Effect of aerosols between clouds (Hybrid effect) &

<
SKYENT/SKYRAD web:
http://skyrad.sci.u-toyama.ac. jp
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103




i

RERSKYNETO R b7 —2iBA & FR

+ @ilYa b : nd:Basic site)

» Aerosol and
+ h A BREOTMR R e i s

104




o

W1E BRUE—U LT OURSOL -

—HF—YE— T I2kD
&

RENAATZEA
Q

M B (FERE KEREZFHER) -
i# 7 & A Bl - Josaphat Tetuko Sumantyo

BEREAW

* REDD (Reducing Emissions from SAFTTARUVEERRH A% |
Deforestation and Forest AXHOM( 3585%)
Degradation in Developing (01208 §

Countries) “ﬂlm’;:m’ )
@&‘ 4

BAfR EEICH T ARHOMBCREEERTHS | 123 (HKER)
ETREHRAA(CBERE) OBREEHELLSE QBTHO/A TR
FTHIE EFEOTOSTIN 1.25 (X #)
@RI A TR

+  MRV{Measuring, Reporting, and SHIME 05
Verification) @lm:lgtbylaal x

x
WE—rL LY TF-a0REER. R LETHA (= gipd k2
TR T —HEL Tlandsat (USGSA T —h 1 T2 R H LLIA
TERH)FOT—4HA. g £y
DAERUABA

il ed =

o ER(ELAL)DNA(FTRREZRYLS

(BT HFAATT—) x CEHHEE) x (EHEREE)

=it A RBR S ALY,

o HEBLANILDNAAFRAEZRY LY

SWIBEEES OHMAERTOLRILH A

%i%liI:I;ﬁﬂiﬂllir:az\ﬁf;wﬁbi 453124
ST

#EL—HF—2BATHOLT, HTIEHMIZT 5
TR TEAHLIICL., HREHREY—ILELEL,

bl —H—

Terrestorial LIDAR sensor settings

Laser sensor Riegl VZ-400

Laser wavelength  Near Infrared Red

Laser point 125,000 points/second

density range (high speed mode)
42,000 points/second
(long distance mode)
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