CEReS

Newsletter No. 22

Center for Environmental Remote
Sensing, Chiba University, Japan

FERERBEUE—FEVIVY
MEEE2—=a21—X 2007 & 9 A
T BEUE—FEVVVITHEEVE—
P : T263-8522 FEMTREXIRAER 1-33
Tel: 043-290-3832 Fax: 043-290-3857
URL: http://www.cr.chiba-u.jp/

rEYSI R

EREKEEICEZ 5HBKIR

—BEBEEDOELAAZEDON? —

1. BT

H R T E) BAER L Iz ALy O oK DT %
M1, K2 2H#E L ET., Zhid 1980 4F & 2005
O, v~ 7 aEEET — XX 0RELELO
TY, ~A 7w IR LD R OR WO
FIR T, KTIHE19GH z & 37GH z 2’ &1 T
WET, v A7 BEOLAIE EEICHEREN D -
THHEORENBIN TE D LWV Fr#z Fio
TWET, ZOZENR~A 7 aEOEIFICLY
1980 AR & T H IR BLII AN ATREIZ 7 o 7o AL
PO RS DR . AR OO YEIK D S5 Af A3 I -
TWD Z &I, IR L ORI LD 6O TI
b HRRICERENED £ L, SFICR
ST, Bl [REEREE] LSTHALLEICRL,
BT E D TRTIE, 2040 FERITACHRNE > &
WoKDIRL< IR D EWVIFRNFEREINTVET,
WK D120 % 7T, N2 78 CO2 HEINIZ &
DIRBEALDRRA & WiE 3 2 OIXRF TN, —F
T, WEEMH -V T bRy IS,
KB CORBEEEE L D259 XA TOHNR
K2 ZLIZFMENS Y $HAL, 22T
ZHUER E DMK A ZE @ & A D HLERIR BZ (b D
KL, EWIHIREM TR THIZNEFHNET,

B 1 & 220X, deig ok 280N L5 50
Wi (7~9 A) OMKOSHERLET, =2—F
7 RRE &ALk K B 0K 2 E OB, FhETF
HELRL IR TWDDONRHLNTT,

RZEESEN

(B XE)

2. 2005 4= E O Jbhiifg O K 534

2. t@@@@m ﬁ®H%%M

Nliiﬂ- i . blms /

553335?95;‘-555‘55?5?93559?
[T

3. AehiE DHEIK 346 O T H



3 12X, AL OUEK Dy Hi & 2025 FED
2060 FFIZB W TORLE LIz, ZoTHlE, CO2 2
2 {51272V, HIROFEHRIRN 2C EHT2 L E
LT, MoKk OBI)FH FTRITFIEIC X D AR Ok
DAADFER TR ZAT T2 DTT,

BLE 0 208 72 ALAGRME OUEK 53 A7 O P D D3RR IZ K
Bl ciRo Y, 7V —2 T2 ROJLmEH &I &Y
FTCHEDLIZELEEREBLTWHVET, RIEO KK K -
MRS A E 7 /WIC K 5 FHITIE, 2040 4 2 A2 A0AR
M7 DHEK D HBCS DR & [/ T 278 LTV E
T, ALEO 7Y —> T KR EE RS 2L
X, WOKDMEIC K- T, ZOMIRICERMS LD
HEBEZLNTNET,

B 4 12i%, LRSI BT Dk oA (i
JKIEFE) D 1979 4055 2005 4F £ TOAFE 2 Bl &
MR LE L, dBPRERTIX, =V > 7 CTOF
KR DO 2 DM LML, OB Z27m LT
9, FTHLZ U= T v RS ZHETORDF
MRENWZERDNY ET, AFR—Y Z7IEIZEBNT
b, 104EIC 4. 5% DD ZRLTWET

 0) N. Hemisphere

.0
b) Arctic Oceon

0a} ©) Greenlond Seo 3 d) Koro/Barents Seos
04

02F E

00 4 oof

-02f ¢
-04f

«04 Flrane: ~5750 4 814 w'/yeor 9 Trand: =710 & 1520 W

(-32 ¢ 10 %/owc]

Area ( x 10* km?)

02 5
m_q)Conodiench M_h) Boffin Boy/Lobrodor Sea
VIR TPOS FRUUTE N0 § GPOY % BN 4
0.0 pwiig? iy
=-0.1 0.0F
-0.2 -0.2F
~0.3fTrene: -885 4 251 nw'/ymr =04 f-Towna: 3870 4 1020 wwt/ywor
(=12 2 05 %/osc) (=45 0 1.2 %/0x)
-04 -0.6
0.6 0.2
M_F)Nuom i) Gulf of St. Lowrence
oIfF
02b
0.0
0.0F
o02f ~ME
0.4 FIrend: ~5760 & 700 ww'/yeor 4 =02 vmea: -3t 4 285 W,
o (43 + 08 %/0%) os (82 2 42 %/ew

1980 1985 1990 1995 2000 1980 1985 1990 1995 2000
B 4. JEEERO RIS BT DK QKR @
1979 -5 5 2005 £ F TOZEH),

3. M¥ERDOMEBKED
¢ 51213, P Bk (R R OVEK) DK Z B 2R
U7oo BB ER T OMEOK 28 B & (b o> B 2 3~
DY ETHD, EITHEK I FEDEEN TN TR, i
BAIZL DK IZESDEALZ T~ TOLSEIE TY,

2
a) Ice Extent Anomoalies
5 ik
> ) Y
= IR
g 1w
< v
» Trend: 70251 8 2992.7 arnt/yeor
2
[ b) Ice Arec Anomalies
=
€
=
k3
Py
e
<
Lk Trend: 127747 4 26179 wm'/yeor
10
[ ¢) lce Concentration Anomalies
& sF E
p F
2 1 )
e . A abl \ L
g ° T y TR ALY
g ’l‘l i | | | “‘,I' " vl
8 A y
s - i { | ]
b
1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004
Yeor
S N 3 i VSl 7
5. BB (PR OHEK) DK LB,
B E Xk

(1) Serreze, M. C., et al., 2007: Perspectives on the Arctic
shrinking sea-ice cover. Science, \Vol.315, March 16,
p1533-1536.

(2) Naoki, K., et al., 2007: Thin sea-ice thickness as inferred
from passive microwave and in-situ observations. JGR (to
be published)

(3) Nishio, F., et al, 2007: Physical and radiative
characteristics and long term variability of the Okhotsk
sea ice cover. JGR (to be published)

(4) Comiso, J. & F. Nishio, 2007: Trends in the sea ice
cover using enhanced and compatible AMSR-E &
SMMR. Data JGR (to be published)

(5) Levitus, S., et al., 2000: Warming of the World Ocean.
Science,Vol.287, March 24, p2225-2229.



¥k EZEBERPLOLF— bk %

FERZETEB2TWVWI L
(BER#E® EIER)

1. [IL®IC

FAlX. 2006 F 4 A0S THERTFRE) E— Mt
VIR 2 —TRBERE LTVWET, B
IE. EBEK 30 £V E— PRI ZOBEBOW
ANARBGEIZED > TEE LA, Z 0wk TH
itz £ L O THWIROZAS ABATZWE
B, AR ZOFRR MERLLETHL ZEIZLEL
77

2. MoV E—Frktr v T ORES

FLHN AL % FURR S T2 7 DI L DS 177
THOMHEHBICFEO B T LR, TOHAM LT
A& () TUE— e ZI2BbY
MOE LTz, TALLK, REL T T, 3 DO
WU E— BV T IR0 ES TG BB
boT&EFE LI

()£ & PR BR %8 (SK) K O D BF 42T T > 5 HhERFL
FRROFFEFTIEC(JIGT) 1978 4E—1994 4F

@ HE b &7z (M) &I - REBLIMT &
% —(ERSDAC)FFR, 1994 4-—2006 4

(B)ENLERBERFFRE(NIES) 2006 4F—

RO SKIJGL ReRIZ, Al - KRR A G PO
i WO D Landsat, SPOT 2 E D5 — 4 %
T2 2L 2ToTEE L, BILOBEIL DM,
FMAMOTr Y7 MbBbo TEE LR,
WA R=AXT MVOHE~OIEA R & By
BOMEHIT>TEE L, H L OBOHEIL
ERSDAC 76 DWf7EZ&FEE LT T- T&E 72 & B

T, 205 JERSL X° ASTER ~%%47 >
FEFLGLIZEBEZTHET,

F.0> ERSDAC R 46 £ 57 Laliod 1992 4£(Z
JERS1 3 TH EiFoiuE Ly, OPS iRty
T L7z, LAl ZOEAMAIRESZ 57 0 s
M i&mm L7202y ASTER ICKBe &, B H—v
AT DORHREN MR, A = RERE TR
B LT - EBHMTATLOTIERWnWntEX
TWE 9, FA23, ERSDAC (i L7=diL,. ASTER
O v A7 A(ASTER GDS) D% % 1 b 2 Wi
T, Zh»H, ASTERGDS D 7'ey =7 h~3R—
Ux & LT, NASA, f&EA. JAROS LW /iL7
NHASTER i 7 — X v 27 AEBBLCEEL
72, 1999 4£|Z ASTER 2% MODIS 7 Efthod 4 5D
oY —& & HITNASA D Terra HEIZHEHRH I T
b EFoinE LR, 716 LF#%IT, EHE1T9
—h. TR ONE LD LT OWR L, KEL
TTr—HEfi L TxE Lz, 72, ASTER 2347
HH N 540 LETZ, ERSDAC [CBFELE LT,
SK/JGI BifRiZVE— FEL 7D Application
EIToTCEDOTT N, ZD—AD _EIZ ERSDAC
TIIH L A7 ADR%E - EH E WS | £2<iES T
N TCORERE L TEE L, 72, NASA & Dl
THFRTZWNRRT L7z, £72. ASTER O
HOEICRE > CTE R ALOS i2##Hish b
PALSAR O#fi -3 25 A DOBIRICH LY £ L7,
ASTER OiEH S 6 FLL LT/ - 2EHIZ, TEKRD
FEHFRZOTH L H 72O TT A, NIES 75 R
A7 ExPET D GOSAT O -2 27 LADOBIFIC
AL TR0, EEIEENHY . FEE9 AM
b NIES I[CREE L £ L7z, AL, GOSAT Yr v
= AT 4 A X =Ty L LT, REH. JAXA
W L CR AR T CET, HIFMIZIX, 4F
T, MEOXG L L TE T RRES EITBN O 5
EL, MEHROERITL LARET &G LT 2
LE IO E RMERS SN TVET,

3. TERTERIWI L
LR ORRIZELT Application & AT ABAFE, H
FENBLLEVE RV ERGEENEE LY T,
3



:dmf@bmﬁ%%ﬁﬁbf%tmffﬁﬂ%a
ASTER DY A7 LABAFE, 7 —# ORI EIZo0n
T, WERIRBRLIZZEZ2FE LD, BATHEREN
EBZTWET, 0 LTBLED DR L AR
[l o T, WEEEITH =¥, SFEIIFRIHER
EWVWIHITBTIRELZ L COETR, SEEIILULTOL
VT —~TRELZ L TWET, BETIE, SEA
DFAES N Z OO THERIIZITHRGET, £,
RILVWIHEAARBEL GO TREZ L TWET, &
BhS HARRIITRGE TEHEON TV ETS,

#l VE— b BV U 7L D HERBE ~D

Introduction; Introduction to the Earth
Observation by Remote Sensing

#2 HERBIN O EE (1) Radiometry; Basics of
Earth Observation (1)Radiometry

#3 HIEREN O FIE (2) Geometry; Basics of
Earth Observation (2) Geometry

#4 ASTER & % —IZ 2\ T; On the ASTER

sensor

#5 ASTER 7 — # Z2\"C; On the ASTER data

#6 Terra/ASTER @ £ B @ ## #2 ;5 Actual
Performance of Terra/ASTER(1)

#7 Terra/ASTER @ 3£ B @ M #E 5 Actual

Performance of Terra/ASTER(2)

#8 ASTER 7 —# OIS (1) HE - HIRERA
Application of ASTER Data (1) Geology and
Resource Exploration

#9 ASTER 7—# Ot (2) HifZ Application of
ASTER data (2) Topography

#10 ASTER 7 — % DG (3) LHOFIA - BT
Application of ASTER data (3) Land use and
Environment

#11 ASTER 7 — % #{fi - 77 % (1) GIS, DEM (&
%= %® €7 /L) ;Demonstration using ASTER
data (1) GIS, DEM

#12 ASTER 7 —# Zfli o727 (2) /0fH - A7
kU EHT; Demonstration using ASTER data (2)

Classification, Spectral Analysis

fRL., FADSRRER Lo i e SR A 2 TRl d
EWVWIHIDHLHEELWOT, 2D X9 7 Rl E 2Rk
ERHNTEHBEZTWET, Fo, R TIEAERE
derk, #AgeE, 377y MeEs s CPSAR

PR LI~ A 70V hOFERH D, oMo
WTCh, FLOHN ER O BIRIRER N BT 7= THUIE,

LEZTWET,
(2007 49 A7)

Skakskskskskeskeskok ok ok ok sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk
SAR T—2 ZR Wiz kWEEHREDOREEL
BT B HFR

(HFR#EHE  BEHHZ)

‘v
¢ I

WKL, KRR EWBKOMEM ORBEZRIZL, &
KE DRI & 7 — VR BREAEICHLFHLH LT
WD T, WK A EICET 2 2 &3
FERWICHIETY, AR nESAREEE=2 )
YITFTHDIIvA 7 uE ) E— b TICX
LEBRPHFES N THET,

AWFSTHREIL, AN TEEICHR S =AkE N v
— 4 (SAR) % fii Ji L CHiok Wy 3 & % i R P IS HEE 5
HZEEHMELTWET, RO~ A 27
S U7k E Cix, AR 7 i e
SYFRRECEL 10km A — &) 0D G i IR 3 70 R 8
0 ET, EOMEET — 4 #BSTE 5 SAR & {EH
T Z & THRKBLN O 22 [ 43 fRRE 2 %4 10~100m 7
— DD I ENTEIE, WKBINCKRE < H
cEx7,

T, ZWRET — % % B CT&5
SAR(ALOS/PALSAR, TerraSAR-X %)/ F|ffl T&
5897 £ LI, LW SAR 7— &%, Bl
SR OBGELIREE 72T T2 <, WL A = X & HEE
TELEWVWI R BV 7, WK D OHGELI
KT OFEE L REMELIRE L, WKOER

4



FHEDFBRITIKEEEMET LET. - T,
SAR 7 — 4 b REHIES L OFFER L IEMICHE
ET DT LI Ko T, WKW ELEHEE O @G 3 X
DR FREEAL AT C& 4,

WEDOHFN /20 £ 423, 1999 4EICHUS L - fil 22k
WM SAR 7—# W HAR—Y 7D 3kmx 3
k m ORI O YK EHEE & 1T - 7=l & L £ 37 (K
EBM), 5#%IT. AEDT A MY A MBI BHEK
e R CE B E S M) & ki 17 0,
ALOS/PALSAR 77— 4% L AT HZ LIk - T,
REHER L OFELRO R EREL FEHTH &
EEZTHET,

CeRES O~A 7 uaj ) E— bt v 7 HRE
WZBWTIX, 377y MEERDO S LEBELES
SAR O/— R =7 &6 L OBFRERED 54T
WET, ARBFRIZ KRBT 5 LW Bl s,
BCELEHS SAR OMEREA R ET H 2 LIZOVWTHHE

MRCTEBLEEZTWHET,

Skakskokskokskokskokskokskok sk ok sk ok sk ok sk ok sk ok sk ok sk ok sk ok sk ok sk ok sk
FHAZ T +— 7 A5 2007
ERBEL SRY X b

I 77y NEER

JAXA BB AN TL2007 429 A 23 H~24 HIZI T
DT HIBIC T D B ARDTFHA A L EER S O ARE
PEIZOWNWT ] LW T—~vDOFHBK 7+ —TF L%
B L7z, CO74—F LY H—0aV 7y
v MEBE W THIERBREE & V£ — bR v v
7 MERZWNC BT 2 ERREE - FERN) LD
SEEE L, ZOMET, Yt —nl E—
NI s S I tab ST Y 5 R R §= R T R
BRI Uiz, E£72. 24 BRI SRAVT 4 2T

TaIBML., B F—DOHEBERBEONEIC L
5 AAROFEHBERICKIT 5 EEREROMER: & BRI
%, BROFHEMIC X 245 % 0EEW /172 & %R

7=

SDF ([ fii izt~ a4 7 7 v P,

sefoolololokskkeessoololokokskekkseeoolokokokokokok
(AR 5)

e

A

Thomas Gathungu Ngigi h—~R& « T k7 « /5
DEANA FICEATRRT LVBRANSEFE

DIR-R
Mix-unmix Classifier: A Proposal for Solving
Under-determined Models in  Linear Spectral

Unmixing

‘...the number of bands must be more than the
number of end-members...” is perhaps the most
ubiquitous statement in linear spectral unmixing. Most
conventional linear spectral unmixing techniques fix the
number of end-members on the dimensionality of the
data, and none of them can derive multiple (27)
end-members from a single band. The Mix-unmix
Classifier overcomes the two limitations.

The Mix-unmix Classifier creates a processing
environment that allows any pixel to be unmixed without
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any sort of restrictions (e.g. minimum determinable
fraction), impracticalities (e.g. negative fractions), or
trade-offs (e.g. either positivity or unity sum) that may be
associated with conventional unmixing techniques.
The Mix-unmix Classifier gives not only the most
probable DN (digital number) contributions of
end-members but also, unlike conventional unmixing
techniques, their most probable contributory DNs. The
contributory DNs directly define for instance the
phenological stages of the end-members.
Theory of the classifier: As the term implies, the
Mix-unmix Classifier consists of two branches, namely
mixing and unming. The mixing branch entails
development of a hypothetical mixed end-members
image from the desired end-members’ spectra by linearly
mixing the spectra at all possible percentages (depending
on the mixture interval adopted) and in all possible DN
combinations (depending on the ranges of the spectra).
Unmixing involves determination of each real (raw)
image pixel DN’s contributory end-members and their
percentages by back propagating through the mixing
branch using a pixel of the same DN in the hypothetical
image as a proxy.
As the mixture model is truly never known, in case a
reference training image exists, the Mix-unmix Classifier
after initially linearly unmixing a raw image, normalises
the linearly-estimated percentages based on reference
training percentages.

Preliminary studies show that the Mix-unmix
Classifier performs better than; Spectral Angle Mapper,
Binary Encoding classifier, and Maximum Likelihood
classifier (hard classifiers), and IDRISI Kilimanjaro
Probability Guided Option linear spectral unmixing

technique.
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