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ZABLFNEN R/ D Z EEREW L, £, ZRUAMC GBI O RkE - T
HUEORNIR Y, T WEITEEE 52 9 DERITES D,

T — AR, T b BT — & O WE & — EKEITR DT DI BT —
X DFEREES GAW BLAIZENE & D77 E OB RN AR K TH D, £ DORER
BED—2 L LT, T AOKEIET, BT — & SWEORKNRITHOER
BRNCET AL DA EEEWRET 22D OFN R TEE2->TWVD, [T
DIEETHWCC 1L, TOFEFO—BE LT, HAEN « 77 HIX « mEKFELE
X Zxtg & LT, T A OB 21T > T\ b, EOIEENZ OV THE T
Do

(1) BLAK

TOT BT AREEIX ARG IE o Z —TlE, 2 KD A X AEHET A 2 K481
BIFTICKE S, FBHFTNZOREZ EMICHE L#RETLZEICL., %8
BIFF DT — & GWE - FEEE O GKIEILLER) 217> T D (X 2-5), 2001 05 |
AARZGRLS 77 #IX (PE - #&E) . 2003 HEICEEOEE#KX (F—A T )
T e =a2—Y—F 2 R), 2004 FIZHRENO A Z CBPEEER S L LUTEH 1 A
H ORKE L 21T > 72 (Tsutsumi, 2005), ZDFEHREZK 2-5 12737, S HIZ 2005
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FENSE 2 ZFEM L TED ., 2005 4025 2006 HEI20NT TT7 o7 #HIX (P[E -
FE[E) (2% LT, 2007 IR PO R EPERIIX 2 kb5 & L€, BIAEKA] i & 2
HTH D,

I BORRIT, KK - WFREEHERSS°WCC in Japan® OR—ALA~—TT
BB ZERHKRD, Bl mERSEROT—21%. F 1 BoKE g ciiho
BIPFTIZHEARTRE ATV, BUEEHF OF 2 [B1H TIEZE DR T
INEL 7o TEY KELEDBIRIFT O AR EICEBL L T\ b, F72. 2005 4
FTIEIWOE LTHE—ENTZA X DA —)v (BRERER r— L) INFELELR
Mo T2 728 NOAAR &7 — L 2 5 TV D BLHIET & /AL R 23B% LT Tk a2 fi-
THLE SNTEYET A 2 O TW S BT (B 2 1XK8T) O T, iR X 7 —
IWEND ST, TV7 « HEEAREEX 2R IEE > % — O[] kb OfE R ix,
EDAr— N EHNTNWDED, FENONEOREDEND D EHBI R L
T2, NOAATZ 2005 AFIZNOAAR 77— L 2 2k5T L, WAL K A 77— /VITIRIEHEL 5 A
gk ieol, ELTEDAT—NLE S > TWMODOSBIERER r— L b Lz, &
DTz G T IINOAADWMOS BBEEHER - — VA5 2 & & L BUEIZAE TWMO
S IRFEUE 2 fr— )L % D TR E L 21T > T D,

(2) [ A

20074E9 H ICAT DO 7= 55 14[EWMO/ TAEA "Rk iR FE 8 L O+ 25 ~ L—H—H|

EHAMICET 2HMFRETH, e OBEEE HER I, LaL, BIE

@M@w@@%bﬁ I, NR T HFEXTHY ., — AT CRIEIZEM 2305
NBREBED AV 2 — VNEND, it\ﬁﬁﬁxﬂ*«bfﬁOT A/
\ﬁ®&ﬁw@ﬂﬁzﬁw ZD7d, BEIX «#5@ ZI~AFED N> TN

D5, KA IL, BT — & Dl E%ﬁkwoﬁ MNHIE, 725 W EE

TEMINIATO ZEDREFE LV,

) A% DEE

A 72 35K E] F B B T — & D SVE OMER D T- DT AR TH D, 4
%, TOMHEE LT 5012, il iﬁﬂm@&@fi&< [ CinE D H A %
FIFFAT L CROA T D &y, FLH 2 AEL I EOTFIEOKF 21T -
TW MR H 5, £, BULEIZ. WO/WCC DOHHHATI T TWAT=D, AF
DIHRINKIGR L 72> TWDHN, MOIRFEDR T AT HIER LT, KRR FEET 5
ZENEFE LV,

> http://www. data. kishou. go. jp/obs—env/cdrom/report2005/html/8_2 4. htm (M H :
2008/02/04)
% http://gaw. kishou. go. jp/wce/ch4/comparison. html (Z/EH : 2008/02/04)
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1780
1770 L L L L
< €« €« €« 2 <« O & <« DO v o<
s = = = 2 = x 2 = F W s
) O ¥ ) = = 0 = = = )
O (8]
Participant

2-5 %5 1 [a1 B OKE LI A2 A X AEUET] AR X CPB13002 D45
NE OREREF & ORERERZ, KERE OB - &7 &g Ta%
JTIC CHERB D T2 DRIEZEIT > T D (JMA: KEGT ., OMA: FESER .,
KMA : #[E] 552 /iy, CMDL:NOAA XUfRER 2 Wil 28, CSIRO: A — A T
U 7R R PR A . NIWA: = 2 — P — T o RENK KRGS
Ar. TU: BALKS:. NIES: [ESZERBEAFZEAT)
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2.3 BRI EIZRT 5T — ¥ EHLDORE

2.3.1 BEEURRIBIRIC R T 5 5B OEE L

(D IRFEBIEIC L 2 LR FE 7 T v 7 AFHA OFEHE(L

BITE, FEEAERERIC K 2 KRR MLRFBOIEROEE R, 3 72bbARRRMA
PER (NEP) ZEHAET D720, MFERNEAIC XL 5 “BLIRFE 7 7 v 7 A DELHIE
AR AR SN TV D IAREIEIC K 2 “RbiRE T 7 v 7 ZAOFHHITFIEIL,
28R TR NICR B L CotTd % 7 v — X RSB FEREYE (CPEC) &, 225
T DG Tt o4 —7 /X 2ABEES L (OPEC) & 12 KRBl =41 %, CPEC & OPEC
WZIXENENETT - B, FB2 03T AT A~OEFITITE AR
NDHDT, ZODFHY AT APNRIET HRPUIL S ORITED L2 N TH A 9,

TFERENEIC LD " BMLIRFE 7 T v 7 AOFHANZH W B LD B8 a1 X5 3%
IR EE R & ARAMR BB LR FE TR CH D, T DO b, TP RGEIEE I —
AR ZZDINE N, — 7, ROMNRE LR FE S HTEHE.  CPEC & OPEC DZEIZ 4
IZOWT, FFEA— I — D[R — M (B X O O%MIERE) O3 HIRIEIZSH 5 23,
CPEC CIEZe% W 5| H O FF a4 . OPEC Tl #T et O IESEE R & k7 ENH
A MHEOFRK 720 5 5, FHAIV AT AERTE 7T v 7 AREEDOH A b
M2 I 5121, —2DOBHSIZE T A FOHHT AT AEEA ST THES
BINEAT O Fik L, ERE KR ZETENZENDOY A~ CTLEBN 21T 5 HIEN
b5, ENTIE, ZE CTEPBRT N TOlRBROABREICE TS TE- (F
Heh, 2002), BT, FRAFRAEBFZEATIC XV AR CPEC ¥ AT AXBA%E S iz
Zlicky, A%IET UT A RS L LK E 5 o e B A AR A T
N5 ZERMRESND,

BT OIS CTLCPEC & OPEC & CHIE S 4U72 NEP (21T R 72 2 BNFE8 D B i,
ZDRMAITI BT OPEC DZERFEEEMIEICBED 2BHE Y 7 v 7 ZDFHANC
EIRT 2 Z ENHLMNT -7 UNEHh, 2007 ; Grelle and Burba, 2007), L 2>
L. CPEC & OPEC DT — &% O/RIEFHRDEY (OPEC D723\ Y) S NEP OERfED
HEEIC RIET T L < oo TRy, CPEC & OPEC DIRLEIL, NEP ¥ A b [H]
i 2479 ETOREREE L 2 D5 FREENE VO T, W A7 AOFHMZ WIT
LT LT\ 2 ENBLRLS O T — & Ofiffr 21, CPEC & OPEC |2 & % NEP @
FERMEOZRZP LT H & & BIT, MY AT LAORGELMNT D kLB
BIDHILENEBBETHD,

ek, WMMAHERIEIC LD TBMLIRFE T T v 7 AOFHITIL, BonAET —F 0
5 NEP OEMEZ KO D E TOT —F OUBLNEMET, LbUEERSLT LY
Fo— STV o T, 2000 FFRICAD, 7T v 7 ARy U —2 (FLUXNET)
RZE DT OBPIR Y MU —27 OIFENERLT DO T, 7 — X AE DR
EBATNZDOWNTIE, T AT MIVORJERR BRSO B H\ g & o—E O ML % R
W, BRI EATS (AsiaFlux EEEHZ, 2003 ; Lee et al., 2004), 7 —
X OEEBIZOWT S, BB LIS - RENE RSSO H D (Gu et al.,
2005 ; %, 2007), NEP OFEMMEOF EIZMIE L 72 B KRBT — 2 O] (f5e)
[ZOWTIE, BV A MR s HFIEREASNTERY, FEMETER T
7N, LU, MHEALER XTI 22 /EZE 72 D C, NEP OFEREO Y A H Rk
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BAAT 5 B ETiE, NI T — 2 2 IE LT H072 071k TR 21T 5 5
EREBNTND,

T4 aH—OWREDR EICED | BUETIZIFE A LT XTOBIMEIY A ~ T,
WRREDET — 2 BRIESN TV D, LIzRo T, A%OTFEDOERIZ LS T
R 70 MU TS (B ST 0 | IR OB FHEAE H S AT,
BT —H IR AT ) Z Lk, WEORI- 7 TBMLIRFE T T v o
ADT—HY v FEFHERT 52 ERARETH D, LiL, TREROBHYA
RN Z DFEAZELTHDITEHERREVOT, 2O L) ZKEEZ#HI T —4 %
YA —DORENLEND,

(2) [REBEFHE D FH D=L,

TRMLIRFZET T v 7 AOBHETIX, 7T v 7 AOFHNICEENENINL TV D
7o, KRRELZEOT — X ORI T D0 AT EN TV D, & - A -
e - kR - HEASREXT T v I AT —F R T 592 TH, EFLD
ANRTG A= —L LTHRAI RO T, S%ILEOERELEHEEST 20BN H
Do BHEIZOWTIE, 1 5OHlg CEEKG & L RIS RO ZEN T &
oy & B E Ry A EBNCHIE TE D L WO BE SN D, 4 RO i 3G
AL TS A RZ, L, RO 4 s I B e sz
X, EBIER S OREREE D+ TRVEEN H Y (B - B, 2004), fEZExHR
L ART S TH D, TXTOBRY A NS 5 =2 L IXR#EE 7D T,
oY —DEMEIR A T T AR E OB OE & L Hic, T—XD
' EEBOM ENEETH D, HERAEE EOREIITEED A —T1—Dk
VY —RMERAISNTEY, TO&HREEZHLNITH7-OOLEENN, Hkks
WO E LEHY A FTHEiS TV 5,

(3) Tk & O FHA DO FEEHEAL,

T EOFNE, F v =1k (HESCHEKROT v o —Z i R
HEZHSE, WD "R bRBIRE D EHSEEZRIET D Z Lk pkEsE
9257k CEBEEST 2 HEN BRI THY . THERO "B REERE AR
AT 2 HEEZFAH L WD EHIY A Fb b D, LEFERHER DT v /3 —
TR TR E DL ERTH D0, HFlr TITHIEERBE DS ZE OFRFE A3/ Sy H BB
R DBER AT ¥ A= DN TR E o TS, Fr o =D ek, RER
BUTBIN Y A NEA OSEMHITHIIR S 4L, F 2 RNE BB LR B DTS D T
TAFAEEENDZ ENZVO T, "~ RU =T OH—IZRETHD, =T,
T—HDOHEHNEEED D20, FBHYA FTHEHAL WD T v oN—% 8|
2 L7 A G SEER N ENA CHSE LT 5 (Liang et al., 2004; Pumpanen et
al., 2004),

(4) A F~ A - [RFEEOFHHIOERE(L

NAF<A (EWE) 3EHMOEAa R7—F (KE) 200 Y ik cEEEt
B, FHROLGE2 KT — NNEZTXTEREGHL, &2 W30 v 7R E Rtk
Lz ToEoNETa A M) — (FEXAERE) DOMEERO AL A~ X HHEET
HIENR—KIITH S, LINLBARTO ZDOFEITS KAR5 N GLER -0, [FH
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BRAMpFE3EET I (IBP) BHRLIB AT D Z ENMFEAERL Y BEFDOT v
AR —ZEBIEA L TLEI FLDRLR, YT ORBREIT AL A~ A
D50%ETDHZENLVIN, EMFEICL > TEHEENDIRFEEGARN 46-59% & H
72% (Lamlom and Savidge, 2003) O CEEIITEMICEFHIT A2 ENEFE LU,

(= - =H - Hif)

2. 3.2 WRBRFEHER T L ARRZERBR T O B LR FE

1990 AL LIRS, AL DRI AERE R I B W TG R R EICE S —
FRlbiRSE - KRR - BT T v 7 ZORHEFGBI G E > 7o, W< D OBH1LA
TiE, BEFE TICHEULEOBNIT — X 2EH L T\ 5, 2000 FLIEIZIE, 23—
2y X e T AT T ITIZEBT LRy 8T —727 (CarboEurope, AmeriFlux,
AsiaFlux) 72 EOJEEIZHE L C, MKREFHHIETH 2 ImFEBE IS < BT
Bl HESR K EMERTE 2 i L CAER O RFUNE B4 HH T 5 TIEOEYEL N —
EOL~VETHERELE, ZOLORBFRObE, HFETIE, HROIEIER
Ml AERERICEB VT, MABRFHHIEICES RBINLBEOEHFERE . 1ERT
PINTE AR GEL WERGET 5 Z LIk | il OREEMESCBINE
BRHIT 5 2 ENAREIC /e » T o, WIMRGEIL, BIEDOE ZAEIZUTDO LD
7R FETIThILTV 5,

(1) Yo Ak A= o B D MFIE

HH DA B AEED H Z LR AL 2 MR R FI B LD RO, [HED
HEBORE 2 R AR CHEE LR BEELa) LT 5, EEOILA K
ITHE DOFE Z L ATHIE S AL, A - IR - KK - R LRBIREE -
EDEREEGEREOBKE LT, BEENOEERNC T A —4%—{t (T k)
b, BEECARITE, BERECEOHE S - RN - RERSM 72 & O E A
ZEE L CEENAKREZEET A ZLICIVROOND, ZNFETOMIEIZLY
IR DB DNNT A= — L ZOFHEBNEEETHLIZLD, A
ENOEL LT N TEHEE LA R EIL, MRRTFRHIEC L DGR EEL B
IFIZHFETCTE D E WO RN HE SN TWD (Ito et al., 2006 72 &),

(2) A RE SR W0 B D KRR

— 5, ERERIT B ORI IT E R EE L OMEN RSN TV D, FREE
FFETIE, TEPAEMIC X 2B o, WY OIZE - B « @& « IROFERIC
L END “BILIRFBEETF v RN IEREICEVHIEL, TOME A4k
RERTHET D Z LTV ARRNEREEZ R HT 5, AR EZHMAST
M7 L DI O B bR B & & Ll L7-AFER 2V E TIZW L 90T
NTEBY, MER—HTHE0VIHELH DD, MKRERBINNC L5 ARERMN &
DIFMBRIEENNES N E W I HEL H D (Law et al., 1999; Ohkubo et al., 2007),
A—HDOJFRE & LTiE, KM EEHIMER G BRI ORRZEN K E < 70 % ME
NEERINTWD, KFHFHEEFCRIBENE Z 27 KIE, FEENEE 72 3R E
FIZRATHKEBRPEGT 5 EEXONTEY ., FICHIEDORE TKERHR
DA LT WE M S 2B IC B W CERARBEE2E T2 08D D,

22



BUEIE, BOEORIK Z AR E T 201780, WEGIESHAETEzWR T 572
D DOMFEDPFEBANZED DN TND & ZATH 5,

£lo. HROERRRREZEAME DB L THET 2 Z &1d. MARFENT
ETHARFPITETHIHEFICNETH D, BED L A, HEITHIE S NI
WEZIREREOEEE LTRL, HTHONYEZZORBRADNHET L &
MLUIX LI ITONTWD, LavL, B &A&IH TR RS B/ 2 B BT KA
ERTZEIETHICHVEL, Zoizdh, BPOAERRPE AR L HEET
LFEERARTHIEOEELRPETH 5,

(3) A RE A MIAE PE B DO AEFME D IR FE

R FM HIE & AR IR X D AR RMAE R OERE A2 M AT 5
AT, MAREHCTEEL EOBINT — 2 NERE IR - X 9 o< ATEEI
o T&E, 60, HEFICEHEEINDREZFBOREL/ILEZHRE L, MARF
BT BB IR K A AR RE R PE R & i T A BT 5, =
O =FIZLDHALKOMRIT., BT 255 —HLBRWEERHDH T &,
R—FDOFRKITE DI ST RN L EndsE S Tnd (Curtis
et al., 2002), PREFHITFEORZEL, KIEORMBENEERER & Z 2 540 7T
W5, EREFERFIEOBET, MPORNHL BB SN D IRFERER L,
N CORFZOBNREN L EMICHE CTE /oW Lo EREERMELEE X LN
TW5, HEPRFEORELICOBHIZOWTIE, FFICHER T HERRFED
ZEMIARE) — DB TEWZ &b BIHEIZE £ D NHEEMEITE 720
REWEEBZHND,

Z 9 L7oMH B LEBARGE I SRS BLA & 7 —12 31T 5 R Whatise Ll oMk
AREFRITIEIC X D EZE - AR - B L~V OREER 72811, HEERFEBREO X
DEREEOBIE W T FEFICE S DR & F N2 1EEEZ VN E LT 5, L
L. Bt B EOBANEN & DK X e RS2 L T 72oicii, =
9 LI E iy 72 B HABLAI & 48 H Hessei 3T 2 ke L D 2 LIAMC AT R0, W
< ONOBR R CTRAE MBI 2 E PRI TV, REFRMEO RS WIEA 2 L
THRERZMH L, WRFEZBR L TW AL LT\ Z & BNLERAI K
Thb,

(=%%)
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2.4 ECESIMATERICRIT BT — Z EH L D{edE

2.4.1 ¥BEAKN T — & OREHE(L

N O W KA BN E 2@ )R - B R - B S HPRRE - ]8T - Wk
RZ2)IT « 5 BIBIK « K72 EOMx 7efSERIC K- T ST 5, AN
DOEENIEDNBIPRREOWRIR, om0 65+ O CRIRSE), - B RRE OM
Wis L, B REBOERENIEEL TWAEN, S TCIIE o BEIZE T
T, TNOHEEEEEIRL CWD Z 20 n, AT DI T —F WO FEIZIE
FHEN D 5, Hlz21E, [BT TIHEY 25 E T 2546 L RHRE-CH 23 5
BELTu =R T 4N EOHy N TEEERELTWD, —F, HEOES
D FEHED P TE L AR ZE B O f 1 2 M KL o By & LT 5 [E L BRFE T,
FF &g G SEKE OB E FED U CEA IR & WERAIC LY BRUVL TV B,

HERIRREAG I RE O MEIE KA. EH %256 U 235-811E, M AN OBIHIE O Kt FH L
BRGE B RIC B T A IR E B O B2 ZET HMLEND D,

WETHD KN OFEFHE & L QI H OFEHNL CFEY SN T — % 2 W5 &
ML THIEEEEE S L ICEBEN D, BT — 2R TF U2 s
AU, ARSI G 2 O CRIER) 2 S oEER S ZRE L., &
RERANL & i TN 2 e A B > TN, 2D DB T — % LBEDT VX )V
fbslzT — 2 #FHIRHOTOIiE, o7 U TEEEOE FERMEE LT
AT 20TIERL, B HoBRELVEVWEBOKZE@RT XNV T 4NV T R
HANWTHRET HHLEND D, KET CTld Hamming (1980) (2 K A & Lanczos 7 4
VA o WE FARZ2T ClE Thompson (1983) OFEICH A u— 27 4 L2 % H
WTHEEI Y ZRE L, BRHMECH T2/ H L 0D, 2k, B HE
TIXATFLOE Y P EEF A MRk 4y 2 B0 BRI 2 855 & & bic, Wi
HHAROD A Lv— v JHVER 2 T > CHRE L T35,

BRI F1T D A BN OV TR, MEEAKOLI X R B E S - kv (B
HEEHED) 2> O O @ S Z25HAT 272012, BRIOKE L &b ICBIRIEEERD O
ETEORENFEFICEE CTH D, KREQRMENRH-7-5HE, HIEICL > TiIk
10cm 725 Im LA E B HEN EFT 222035, REQMBENLRD-T2HETH,
FAEPERITA D % < O /KA BTG Tlx, KVEET L — R OTEAIA R D %8
TR & IR I A TR, FOFRERE U TR BEmANM N ELS 725 2 &N H
HNTWD, ZD7, EMRICHEmE AN 28T 5 7=, BHKkERO I
TENZHE L. 2 EVE AR OBHEN O SBET 5 Z E N AR ERD,

BRI DA A RIE T D ik E LTE, KERIEICL S HikEE
HERIINL > AT A (GPS) 12Xk BI7ENRH D, GPS ZIZHEE N T D LRI, &5
UM GPS AR EEE 2 2 TV e W KA BLATERR Tk, Hviz o E TFEhO I
KERIEZ A NTWS, ZHIXK 2-6 1R T X 92, FHIE LTENER O
IRALB B RR 2 e b IV — KR 2 B KR & L CES, B /KR &
ARNCBRIER SRR E SN EESR EDOmE0ZEGEE) 2llET 52 Lick - T,
BRNEELOESEZTEDLHOTHDH, LonL., BESZ EIWTH 2 AKNAL B i
RETITEENEE > TRV H D, = OKYERIE T KN B b % 4 45 Pl
T OB Ko THEEIZ—ELS DVWOBE TITOITWD, £o, KERHEN
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B o T ERIT D AHEES CIIERRF I K ERI S 2 5505 LU, BUZEER NS HEIC L - T
EORE LT LEMEET 2L 98TV 5D,

— i, TR GPS A5 E A Ofex L. Mg ETEhZ ke L CRHAIC & 51
KN BTG 2SI L TS, ZOFIETHEEEEIT O LER W=D, &
W RRE CHIBR A B O T — X 2G5 LM TEX D LW H RSB B D, 7B,
GPSIZE VRO BENDLDIXGCGPS 7o T FDEmITHDHT-D.GPS 7 o7 ) L [EHE S
DD 2 BIEFHT 2 LERH D,

Fiz, KMEREIC XL D ETEHORE T, BUKEES BIROE S OREZE
b REIR MR KN ORERC2EET 5 L THERERTH S, L, —
SKHE S O 2 FE UGN I EAE R O 2 B9 5 7, g ZE 8O K X 72 ik ¢
S DRFREINTEDIE ERAEGRELSRDLZ L ICHEENLETH S,

L7208 T, MR OB A2 R L L= HERIERZ LI X DY KN O E5H-% 1
T BHT20IiE, GPS Z ek L TV D m AR BLHITER 2DV Tk, W KAL -
GPS HHBLNIC X D GPS 7 > 7 F DA «GPS 7 > 7 & i i 7K BRI i 5% [ 7
DD D, KUERIEIZ X0 Mo 2282 B L T 2 H i A AL 28 i 5%
WZOWTIE, WKL » BUS K DA &)« HUSH Y i & 9 K L B0 e 3¢ [
BOMOHED 3EHOT —4 ¥y FBAMETHY . FNENEOREMENG
bNDZENEFE L,

(BEH: - JHK - =)

Gt =5 3)
i S |

e IS A D

24 414m

R EFEE(TR)

B HER (T

A EERmIDL)

X 2-6  BUHIYER O R 2R E T 5 72D OKHER & B E M & DOBIFR,
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2.4.2 KT —F DIEEN (HWEBR ZET)

EOKIZBE T D EBN T — X OREHEILT AV ARFLE > THEDTEY
HARDN BT 2 LB IE 20, FEEOMICHONTIEL, 1978 LI, Fio~A
s ERA LRSI L TE=X2 Y U IRk ShTBY, TAU NS
KT —42t 42— (NSIDC) "0 v =7 A hind AR BEAIOMERFIHFIRE L 72 -
TW5, HIEEIREA TWAET =X L N2 5,

KD AR HOWN TR, ROk E=% Y > 77— & (WGMS) *Ick -~ T4
BROBME (42 b)) M K, NSIDCOWGMS D 7 = 79 A & 38 U TABH
SNTW5b, EfoA Xy N Z8ET 25 HMT, GLIMS (Global Land Ice
Monitoring from Space) N7 Jfi1& (Terra) DOEMERES & ¥ — (ASTER)
LZ v Ry MR (Landsat) ZFH L72A X0 MY OB FEtEDTWD, K
WEE DT — Z 2OV TIE, WGMSAS 5 4E Z & [ZFoG  (Fluctuations of Glaciers)
. 2 7L 1ZMBB (Glacier Mass Balance Bulletin) ZHRNT A7l TF —#
EEBMLTBY, =20 —Iv=7% A Fa@ U CRAAREE 2> T\ 5D,
KA LR MR T—HENTIE, TR0 biFREINTnbHEE-T
Xnizass, L, 7—X2EDTHLHREICHR S NN ERH D | SEN
VETH D, MRIZH» 58 O &, HIRRELOT-OIZ B RN ERRTE
HABEMED N B D, JKIR « KT OE BN ZEENCHOWTIEL, EELZLELET5H X
) IR T — HIXEFIT TR,

WL T 57 —4% (MRS 8EKSy) 13RI X 28N REER -0, &0
ZEREBEIC L ABIHIAMERNC B Z b TW Ak TH 5, EFENSIDC 2@ LT
SDOT—=EZNRNRAINTWDEN, #EmEOT—%2 L LTARSINTWAE D%
<, T—XOWE - BEENRRINTND LTS VEVIRILTH 5,

WK T —Z TS T O bIEEL SN TEB Y | fix REFE A > % — 31
DT —HNSIDC Z38 U CRIHAREL 7o T 5, L., BB BRI E - T
IZEE 2T A =X —ThHHIKDEST, REMENT —~THD, T=XV
VT DBEMEIZIZE - TR,

KK T +EKaATOT—HIZONWTUE  OEENR ey =7 FOHMIZK -
THOLTF OBzl RUSHEERLTH a7 Z8H L7 ikl X - T,
BT 550 - REBWMDELRY | TOMIRBENPHIERNRTCHLTD, T—X
DOIFEHEITBUR TIIREETH 5, LAL, TPICS (International Partnerships in
Ice Core Sciences) & W9 EBEILFEIIE T 0 =7 MRFIISEH ERD, ZD
HCRRDT — X ERLICET pikim bIThoN>2oH 5, BANMABAIZZ T « 7 —
B DFEHEA Z gt 5 O TldZe < L IPICS & W 9 [E B 72 Mk 2 oD Hh CHE (L A
i b5 _XEThD,

(R - i)

" http://nsidc. org/ (BHH :2008/02/04)

8 http://www. geo. unizh. ch/wgms/ (&M H : 2008/02/04)

9 http://www. glims. org/ (ZHH :2008/02/04)

1 http://www. pages. unibe. ch/science/initiatives/ipics/ (=M H : 2008/02/04)
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2.4.3 JaLTERB X WNE=# U > 7 1000 DIEE) & 57— Z 1E AL,

(1) BAEWAREFESR Yy NV —2 (JaLTER)

AERETFROIK S » BT 70 X, AERRBLG OB R 7 — L DR ZE I FEF 1
REWHLDERRET D, ZIUTHEIMOHFFEE /NI D T — A TIERHS 2 #E L
W, EFlo, lx O N—T MU FERLOT —F 57 & LT, HEFE
DO A kL HEIp > TOIUTE WO EIIEE LV, 23 KB AFTE O FF
ORISR L U, AF9E D 303 % i KERIZ & 60 D O s R WA RR S50
F v hU—72 (LTER) TH D, L7 AV A TIETTIZZ DO L 5 Z24KH1IX 1980 H-1%
MO I, B TT AU AENRFEME (NSF) BAEmmic Xy 77 v 7L
T, ZHICHRAARTORDMATENLTH =R, FEELLDOR FAT v
77T 2006 4 11 FICIEAIFER L, 2007 4F 8 HIi3tikAR 32 1 [EAINE 32 EpR &
AREZAFIE R v b U —2 (ILTER) IZIERXZMAFE D Hiv7z, JaLTER (X4 #hER
BRI 2 KB EMOBHCE/NERR, BREHE 2 LT 2720 0EIT O/
EBA TR Ry MU — 7 T, AR - B IV - IRREE W o Tokkx IR AR RE
RE G BB ETI4Da TV A FE2TDWET A PRSI TS (K 2-7),
F REIOFE=Z Y 7 A k1000 X° JapanFLUX DA F & L EEHL T
B EMSERNE L AL R CHAT CBIIITE 5 L0 ) RERFIRE R,

JaLTER Tl TRUEES FICB T 24EMEARNE « ARRREEEDISE L 7 41— F
Ny 7| Lo IR L O BRI 213 U sd, [FEll)s S UEARRRIC E 7228 5K
- AR HIER L TR AR & AERERFE AAER . [2IRoC A 7 — /L T OAERE R BHINE
Fe L BUEINBASS | 70 E OME T —~ Z BT M 2SR E 2 B L oo b 5,
ARERICBET 27 — X 13T — Z DISMCHES « BEE X A 77 ERITER & 72 @k
T—HAWEENDIZO, T —FN—AFHET — XL ETIE Ry, BIE
JaLETR Cl% ILTER fE#E L 72 523 5 Ecological Meta Language & /=5 —
HAR—=ADEENED SN TS, oL, BB SEE TONR Y 7T v 70
2Nz BUAHATH S & DT X TEIEE O HBIEE 1A > TV D ONRBLRT
by, BEhdENRROLND,

Q) =SB OBIR L= =% 1 > 7 1000 DELY I

EMSRRNEIZ OV TIIRRIC T — X LN BN TV D E 5D I 5 25720, 4
WNI NI T VT IND A X ad 7o E TREIERY A XSCBEIRE NN REL B D,
FTEOAEMBEETED LD, EOREET (- )& - B1%) ZHEELHL20
DINKERBETH D, MEWITEERBEICRERFEROL EEZE L LT
LR EBEOEYRETH LN, BHAFRETHDLZ L&, BRFRTIXIFEALED
BAEFE CRIEARTRETH D Z &2, O EWRE L S FRER K TH T — X fE vk
b2 RNEEIZ LT\ 5, Barcode of Life DL 5 I IEHRE T ITELIE, B
REIERE DY 7 ZIROEBEIZT 572 EOFERMLENS LivZew, Fiz,
HHEABETIEIH 2 BRI RfE L2 SR A ER L1, PEFEHEORE LH -
T, M7V U THRORIEMEEICRE RBEEN DD > TV D, 2001 T Thiv
RS ARMEBIIAE (IBOY) 1. Yo7V v 7 HIERHE R & W aE:
DEARIC KX REBL 52 270 ha)L (BiE) OF—%2K0 ., T85O
D> 5 BN F T O RO TR B & & oY) 2 BRME O R R 2 1T - 72 i1
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—J7 . KELDEFEEMONWTILD HRE O —EENZ T D ED T 5,
ENTIIBREA MM T TCWAE=Z Y 7% A k 1000 28 A ARKOE S b £
THELL DY A FEBEL (2-8), 100 4E & W9 BEBITHT- > TEMLEEM
D 4 WTHIREALZB SN L L D & LTS, BRABIAR CILiia mao sy
A XD FR-FRMERE 2K L VX — T v 7 ORELERELT D Z & T,
IBRRACICKT DA SARME TS T TR S EEEDOEL 2 E b E 26N T A v
Lo TS, FERFAERERTIIREEI Y= b (NaGISA) O~ v kajl
(E) W7 — BRI RFI STV 5,
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2. 4.4 HAZFHKREIRFHE (FRA2005)

ARG RET 2 EERA 28— & LT, EEARE WA (FA0) 728 5~
10 FE T L IZAR L TV A BMRETREEHE (FRA) 238 5, FAO 23FXSL S 4U7= 1946 4F
LIRS TR ORGP 2 1A - AF LTV D, T O A E 1 Global Forest
Resources Assessment 2005 GEFR “ FRA 2005”7 ) THhAH, ZOHY F L DIZH--
TIX, 229 OFEEHIEN O OBEEFEREZEN L, EMFICL 20078 E 2R THE
SN bDTHDH, 10 FEREOFHE T NFFEORERE 2 X—A L LN 5,
J TR (NOAA) =P Landsat 72 EDT— X 2 HWT, o7V > 7 CFA0 FEHEIC
ESSHENRRMAZEIRET S L LI, FET ML > THREOBHIE & KEO L
R— k& DEEWEZE-ETEETLZHLDTH D,

(1) FRA D5

W 7Y Tk BEET —% (NOAA - Landsat) # V= FAO EE¥EIZ X A £pbk
R OHHRICEL D TWAH A, MBEA L UL, HIFEICEI L Tk, FAO 12k 5
HMTFEDO ML —= T %2 1To T, EBEOHGIEEALFEBYLYENMTI Z &I
2o TWVDEN, BT LHR—OHFTHREEDHER SN TR, A REET
MWK DT —=HDHIEMTHOILTWVWDA N, TD-OICKEHBOEESMNE 51T
W, FEBIMRS OBN K S TWAS DT TlERwy, ZokHics—#
RHT O HESLE K —DBH O W — 28 H D2 b, FHICRKNT A1E
FEMEOIK N A BT 2 720 0 OIFMAHLE 1T Tlidle < EME I X 5 ik,
BEHLED N —= TR WETREFREIIZ N,

(2) 25 [E OFS F B DiE T K D A

FRA TR—R L2 D K E ORI E NN DOBMIE « FRARGHHEEZ Sl X
HREIZESS DT, THHR OERGKE TR D=0, kA 22 m 2 <0
KPR DFEIIT A EEC S N LI TH Y . F 2 CIRBLAINATHER Y
ET— hE VT OIERNRD 5TV A,

FRA2000 & FRA1990 TIIHRMETREITEWRAE L DR L oTom, TDOFEIA
%, RO EROEE (B 20-10%) XD HDTH D, FRAL990 F ToHHE
Tl SotE[E TITRIREE 20% ., BIFSE BETIX 10% & EF S LTV 723, FRA2000
TR ILBEOMB TR 10%ITH— iz, ZODEEETIIFNE TOME
K 10-20% DBRMRN AR ANSBND Z Lo Tz, 72120, 29 LiZRkk
HEOETI L) REEIZOWTIL, HIOIEREORE L X > - H%ICAFE ST
2o

(3) Atk DL

BWETREHLIC I T 2 o 7 EiE, 7 27 B B8V Tl B a9z 50
V=B 1 =T ERoTWA TS, EMRZEEBENKE V., 207
D, FHEOHBHKFAEICB T L2ERMAENS., 7T THIROBMFHEEL L LTO
HmIEA R L. FAO @ FRA L OBEAMEEFER LN S, 7TV 7 THADOHEMNE
TR EICHESOTHIHMIT 2V AT L EEDLMNERD D, iz, TDOOEM
7B R E R T DN H D, (T
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3.1 BHESFIZRIT AT —# RiBEDORE

3.1.1 MBE_BLIRET —F RX—2R

B 7e & B S N WERER K SRE ERE O bR E (C02) 4 E &M
F— B LA TE D TEMUIRFE R NT A —F — DT — 2%, BN % FEHE L7 KR
LTS RN MADY =7 hR2 CD-ROM 72 ¥ OfidAi 238 U CTAB LT

DT ENZN, WHFEBLRFET —FE R L TCWOENOER Y = 7% A M &
LIFMICE L= (A :2008/02/04),

- SR GBE RS (WMO) Bk KBS AT (GAW) IRZEE N AT ARG R & —
(WDCGG)  : http://gaw. kishou. go. jp/wdcgg/jp/wdcgg_j. html

- (KR BEERATZ ) A T —4 (KANSO Data Library) :

http://www. kanso. co. jp/ocean/html-doc/english/top2. html

- VECEMFICRRARAERE A5\ 7 —% (JAMSTEC Mirai Data Web)

http://www. jamstec. go. jp/mirai/

- [ESTERBEMFEET MERERBERFIE R L X — AU T A T —H—Z (NIES,
CGER Online Database Service) :

http://www—cger2. nies. go. jp/warm/canada/jc. html

MWW X — W LT RT 2 DT — % A X U (MIRC,
Inventory for Japanese Chemical Oceanographic Data) :

http://ijed. jp/index. html

WA CIE, R ERFBIERIHTE ¥ — (CDIAC) "Ny —FZEL Y =7 |k
TR L TWDIED, KEZEEWE « TR ATREMENTFERIE (CLIVAR) DA D H
THEM S NI LES BB O T — X 2o\ Tid, CCHDO™ (CLIVAR & Carbon
Hydrographic Data Office) MHA I TV 5,

WDCGG X, REITNEET D WM OF —F & X —ThV ., FHEHEOT—¥
O T =L H =TIV RIC, HARZRESE S W TE 5, E72 CDIAC &
HU L7 LTED  KRADIBENET A0 Tl e _BILREOT — X T —
A TR bR T —F B 2 —Th D,

S FE I FE BB U7 R bIRFOT X EINEL, Tr—~v v N &
FiZ CTHRERHMEZCY E L, A SINTET = _X—R&{Efk L C, kT Lo
BB T8 2 39 27E 8 b I FEERIATh T b, FIXIET AU D
a2 B K5 Lamont—Doherty Earth Observatory @ T. Takahashi B, 4EKHY
72 TRRLER R & R - WEER 7 T v 7 A& F T S 70, R OBRIEERS )
S BIZHER KO ZBLIRFEDIEOT —Z ZIEE L, MAB OMEFmIC L -
TT —HZ_X—ZA%VERK LT 5 (Takahashi et al., submitted), HANG HR
BT - [GWEERT - ENLEREMI RSB T — 2 R L T D, 2T —F X—

" http://cdiac. ornl. gov/oceans/home. html (ZHRH : 2008/02/04)
12 http://cchdo. ucsd. edu/index. html (ZFAH : 2008/02/04)
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ZITATVTER, SRR EINTZRICABR SN TFETH D,

ﬁﬁ?ﬂ?¥f@ﬁﬁ3§%ﬁ (WOCE) ’?D e T 7 v 7 ZAERAFEEE (JGOFS) THLH
SNTMESTE O LR FRT —ZIZHOWTIE, 7T AU D R Key B2 L
7= GLODAP (Global Ocean Data Analysis Project) 24X o TF —# X—ZA0MERL
AU, CDIAC O ARSI TRV, EIREF MU OWEICI T 5 ik FEHE
BEOFM R CIERA SN TS (Key et al., 2004), ¥4 Tlk. WOCE « JGOFS LA
%D 10 A — )V OWFEN LR F LB 2 T — Z IS TR L, %
{BERFBHEH DI KUEZEAIZ Y 5 WED L IRFEEEOZ L E 7 M+ 5 72
b, BINEES O 7 1Y = 7k CARBOOCEAN 73, AbABME « KRPETE « M RKVEA SHRITHE
BT = RX—=ADIERZED TV DHIEDN, KELEIZOWTH, BRAEEE OB
K%Féﬁ%%%éf%Zﬂtit%ii@?iﬂﬂé%% (PICES) @ CC-S (Carbon and Climate
Section) RHEKLE 72> T, AT —F X—AERIZ AT T=1EF &2 46D T\ b,
PICES CC-S DiEENZ 1%, Eﬁ@ﬁn%%ﬁﬁm %boka\A%k%;ob
IR A HEE L COL LERD D,

TAU BT R RFEDP. Quay 1232 T Science 38 AR - fifsizt o i
T. “Models come and go, but a good data set last forever.” LEL., B\
T—H Ty ERODIIRKE S BZOHEBRICHBNT D0 & 72 (Quay, 2002), f
B D EBEIZBIHITE T, %Eﬁ% %ﬁ#é%ﬁ@:%mmﬁ®ﬁMi H—
ORI THN—T X DI « ZZEPHICIRY 08H 0V, T—F O EMREITE -
THERL S D KRR RERBIE O 7 — & & > ME HE 2 ER ﬁ%?k&é
Loy USEBRICIE, B%E O T — Z fiRAT-CH IE 72 & y<@ﬁﬁ%ﬁﬁﬁbﬁ5_
&0, BN 2 - T2 12635 credit ORESR 7Y EORIE S — X INBAD
FENANRHIZRDZ ENREZN, BT —2 %2 AT 52 & T, ﬁﬂ Db LER
ﬁﬁ%%ﬁ if%év ARERCHREIEREDAY v FEERDRNE S+

WZEERE L 72 s 5 — Z N EREAT —F DIERRERE L T2 T il 6
foeb\

EIRNFEBIIZ DWW T 2 0E, R CHENRS] THEEA-> D B 2 i Eeb ik 3 B
T —HDMET —HZN—AD [T (ZE % OB OBLRIT — & 23225 5
DX AT N, fHx OB TSI T2 HENEETH D, Hx 0]
HREERIZ K » TR D7 — 2 R U o — & 5\l I — 3 2 L) i,
il % OBEN L VBN T — 2 R) —IZFEI N T L o7, HELTO
MR (Bl 21 X7 — & ABHEFE O S Z BRI D HED —DITHHAAND 72 &)
NDETHDL EEbhb,

Fo, T HEEEINAMOKEICBNTYH, T — X2 _X—A{ERK - HEICHEE
DL FOEITMO TROLNTIR Y, FEIZFRED 522 0BLRE 72> T
Bo DT —HEHEFOMYEFE AT IO DM B ND R EH L DM E
N5,

(PR, - A FF - /VE)

3.1.2 ¥BEBHIT —F X—2X
VEPEDORFHI T ORI, HIERREE (O « TR - BB OBLSE 5 E
TCh Y O OISR CAERE XD WEEEELT — # 23 E IS - I
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TELERHOBAE N LEE L T2 D, WERMNT — & 2 5 0iET — % - [FHRONE
EEBOT D DOEEE el T h 5 EREET — X E WA A7 2 (10DE)
23, AR A aPUFREEETZ S (100) ITL VSTV,

LODE DM A CTULAE S TR T — 2 1%, AT — & % — (WDC) 128
WTHINE AR SN TV B WDCTIHAE % DOHERBIHIT — % 2> TEY |
ZD D) BIFEFIZEE T HWCIET AV - o7 «HEO3HFTICERE STV D,
BENCBT DWET — % OIE L EFIHOW T, MEEENESWET — 2 &
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Measurement Programs

NOAA CMDL Carbon Cycle Greenhouse Gases
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The NOAA CMDL Carbon Cycle Greenhouse Gases group operates 4 measurement programs. In situ measurements are made at the CMDL
baseline observatories: Barrow, Alaska; Mauna Loa, Hawaii; Tutuila, American Samoa; and South Pole, Antarctica. The cooperative air sampling
network includes samples from fixed sites and commercial ships. Measurements from tall towers and aircrafl began in 1992, Presently,
atmospheric carbon dioxide, methane, carbon monoxide, hydrogen, nitrous oxide, sulfur hexafluoride, and the stable isotopes of carbon dioxide
and methane are measured. Group Chiel: Dr. Pieter Tans, Carbon Cycle Greenhouse Gases, Boulder, Colorado, (303) 497-6678
(pieter.tansi@noaa.gov, http://www.cmdl.noaa.gov/cegg).
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2 DEERENBIMERXZH I AMNE Y 72nT=diz, T b T OIS
DT —ZBAREINTNDITIEE 220,

TIOT ORIy U =728 WT, FRRICOIEY s E OB MR L T
7=zt FBHSOT =2 2R EIIE L TEDOMEEHD L DIZZEN
BNBRL, TUT OMBEENEDOT —X EZFH LTS F I E 0RO E 2 %R
SHETWNKZEDTEDLH LWL AEDLD EIFDZ ENBIERFICHEE SN
LHIMETH D, BT — 2 BEFOWFFEICFIH S, 2 L > TH7Z2RMED
BRARLTIEOHEMTbIL, TORBENT —XOER EIZAENSND W)
T4 — Ry B@IED LI o THRD T, FERiChb- 0B E T —#
pn'E & m RO 2 E AR D, (=4%)

5. 1.8 AWEEERI DA

IH3k DR ZSEIEINTH ECToOfE L~ Lo #Em A A E T, B HEL WS
EWOBIMNT =2 REBINTWDIHEAELH D, 2O L) BRFEF, BEICHRY
SN LR FEE TE 5B H (Miller-Rushing et al., 2006) 7»5HE¥)ZE
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DRI > TEL L TETCWA I ENRIEIND L O oTz, ZD XD
R RBNIEEOT =X BOBEN T L WHT D Enn, IREECTEM
M« ZHECHEET 22 EIXRNETHLINERR LD TH S, FEIZE HIREL
R DIREIL, RBISSHEMIREVE DENBIC R E g B a 5 2 57217 T <
M RZE L CTHMOEMRC O RET L B2 0NDH T Enn, MEgARERE
ROBACIZOIN D EER LD TH D, LI -> T, @ fin-o)RE co#n 72
T < RIFAR 72 B AL FEER-ORE 5 72T 7 WA EIC K - CTHHEMZEEI OISE Tl
ZATH ZENRO BTV AS (Cleland et al., 2007),

UTAE, WA FRBESY 6 Tt (MODIS) 7 & o fis EELANC X » TN DY Z=Ei#l
BTN D K 9IT7 > T&7= (Zhan et al., 2004), L)L 2k COHEB
T OEODHEOHFEMM 10 FRH THLZ ENIFZEALEThHSTEZ D,
FE¥IZbzR—71 b2 (BE) TEBHFCX TV, 4% K8 2k L
TWS BT, ZOXHIREETFICEBETIVLEND A 5, Kol TIIHEY
DOHIGBLIMOF 7272 L LT, 74—V RP =2 Y web I AT ORBEICL - T
XV BT o R BRI T D X 9127 > TExTWwWb (Richardson et
al., 2007), ZOX57BEEHIL. HIEEOYMIER & ki 7ngs /T
BRIk CE DD T, SBAELERFED o LEbN D, 72, ENTIIREL
WAEDOZFEHLES) - REZENCET 2 RHEHME PEN DX 5777 v 7 2@l L
AT L7 BB S . BUSR 2 bkt ST 5,

F 7=, BB ISR DM EEGE EERRRA~DE N REZ DA D= AN F
TEHOTHAE L, THIT 272 OITIIRFMRER I FZBR N A IR TH 5, W TIE
AR EL AR BE R C LR BAHINFERO B — & — % W T2 IER LSRR 72 &K
R B AN R BB AIAT O TV D b o0 [HNTIZEZ I bTnTh s (
K, EIRIE)

) ORI, BIZAIXIEY BSOYIR B OZLR ERNT ~F a7 nHLE
2o THT» CWD, BKETIZZD X 5 327 ~F o 7 OB £ 2 LA
EL, EEmAFTRERT —Z N— AP S AU RICHIH ST 523, ER T
NHBINLTWS,

A% I NSO BB Z L8 TITV., AR EDY 7 BHEET S Z b
T, BFZEMMICE D REEZ R D, ORI COBANAR] 2 /i35 & & Hiz, &
RO B 1 C D KR HIL 72 BF AR S BR DEAE I L > THTER ~ D A [ B0 1 Bl
HZENEENSD,

(H )

5. 1.9 FKBIR OB R HIBIH D HEE

KT OE BN T =) T TDH ETCEHERRNT A—H—L 2
D, EOEMBHITEBIZE L TEETOTERONTNDHOD, TR
IFFEFIT/N S, BIEOANBE W eV, ML O Hilsk DK - FEEEZZEIT D0
HEMBRNZ OV T, REBEBREDLS, BHIOEAKCTHLT VT M7 A Y
BT 0V EEOFEEL EOMIBIZB W TR LS B A EiE LTV AN,
el D ERO B RG22 8 VT ANRBLOFSE 7 v — TR A e L T
XTONBRTH D, BEREEOLHAIT. EFBROFENIEFICES LSS
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L7 YT B, fFET DKM S, BRI OFE I N ER STz,
F_y MaREGLHREICOWTE, FERFFEREO T T~y FElREprseir (b
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EWVo TR, FRC, BIHOBEEOENTohRT U7 FETIE, ViEORE L
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DO—EL LT, KiEH Ry hU—2 OFEEEBIELTEBY, AAL LT,
B, N HE 2 6D TN & TH 5 (UNESCO BRI ITI BU AT T 137200,
T2, BT YO A T AN AINT TCORILIRIZ, ZTOEKRISICHE TRE
SEMEDEILY | ZETOF=Z Y U T OMEERER SN THAER, AT
AR & KR OB B SCBI OEHNT FE - 72 < STy, Z otk
DNTIE, HTTOE 2 BB FTRE7e AR - B R T v v vdb B0 E
IMERTTT D EZADOLREL O HLVERNHHTEA D,

MR IZ 31T B KR E I OB & LTk, B — F— 2.5 CELRIL S
D— b ETERIC X D REE BB EHBFIC D > TELS LTV
D3, =A% UG TOERBIAGEHEIE T 2 BEFEZLUEICOWNTY,
ZDON— b ETOEB»OEMICh 5 EREB G T 2 0ERN DD, WK
(272 D EREPNTH T LR 2 BT 5720, R — N — A5 CELRITLS
D — kLA CIEEMIM O R E &N RN I S Theu,

MR 1T AWOKBLINZSOWT S, a7 TR E ABNR WO, BRI/
LR 5e 7 )V — 7 ISR G — 2 CHEF EL B O B A FE i L TV A ISl E T,
FHEREY « TR B MBI EM STV RV, BT - BRELEORE L
AT 5 9 2 CIHFICEHE /LM TH Y | S%ITHEFIE M — F— 2.5 USRI
Mo — 2T X IRIBICh 2B EN KB Z1T O LERD D, FiZ
L HEpiisid, HEKIRELIZ X > CTRE ZOKREFH N TRl S A TH 5 L [F
BEIZ, BADZINETCHRZIToTCETCT—XDER/NH LI TLH D720,
St BARDBHLE 72> THEMICBIHZIT O LERH D, Fio, WoKBIHIS .
LV REICER L, M0 - REOICERT 2 LERH D, EDH, THE - A
BEBIZIERETOMELRD D,

WERHEDNT A —F—%, FHEICLDVE— M7 PNmE L TWRNnTe
D BB 2N BB & 722 2 25 Al 2 OB A MIAMFZEREEIIC X DRI Lo
THERF SN TV A ONEBRTH Y | FITEeEom CARZZ A TW\WD, Ziuh
DY A FDELIZTRIT « TITABITREINTNDLDT, _BILRFETT >~
7 ASKEAZALDBR & DY A FOIEFIIZ L > THRILEK DML ERNH LA
Do (R - jeH)

T http://www. unesco. kz/ (R H : 2008/02/04)
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KIROKFTTHEI SN D T A A a7 L, WEOKWELE %25t L TEHEER
AEtE WX D, BARITEERBEHIEZELTRBY, 7V =T RTOEES
Nyl hA~OEBL, B F—A5CTORBaTREl, 77 A0 « hAF v
VAT T WS T EETCOKE 2 THRAEIZR L % < OIEAIFERE &2 T T D,
L LZD—J7T, Bk, iEl L7 ERBICRE ) ol e RETET
W, ZORKE LT, EILEZT A 23T 200 DEHI23 455 E ST
WRWZ ENRKERBHEO 2L LTHIF b5, FmEHFEICBWTE, B
B O T HEOIHDE Y SHv, BB CEIL L 7KK 2 70 E 7 SO FKHR
BEO TN D TRERNS O, —F, B 2 Stk Tix, BHICH
ZERCIR I 72V OKIR 2T« Fok 2 T IREICEIC b2 2 RS REHRELO T H A
BLIODW, 2O, BETa 7SRRI, a7 CEEREIO Sy
FrxF—o07ey=r & LTTEPFES 2520, TOHE, THEEE M
ZHIRINR O TWA T, THE LRI O IKE 7225 2 7 IR HIORE U I
WERENTLED, FOROWEIT ) 2O TEBHERTERVONRIIRTH D,

ENICBT D7 A 227 O EGNE, APEJR - e Eomca—na v
HELT AU ORI AT L ITE 2R, RFEEFEFIHERE & LT
DOFEN G T 5 ESARMAFSEET A, KF7R EOMAFZeRERE NI L= 7 A A a7
DM D% H o> TE =0, WEHISNDET A 2 a7 OITITFERE LT
BY., O+ _REEE OB ONTHEHI N BN O TWRWDONREEFETH DL, 20
e, RS2 TERWEEREZ 25, F—A5UEEa T 20D
LT 5, BERBEEAAERDDEMELTOT A ZaT7 NG >oH 58k %E
S5FEZ. INODOEERT A AT BT 57200 « A OFE - 72 73Kl
ROEENRFEI TV D,

BB EEIC L > Ta 7 OMERE 2RI L2568 . SR EBH O oHTE
B2 ENT DB, T 21T O FREHINE 2T 2R E DR N KNETH
5o £12. BIETHCBENE 2R W NIZ S A ETH D720, ik
WMOHEFZTH> OBREETH Y . RO o 2 GE 13T 5 Z &N TE
DI FEREESIZFERICIE DN T WD, ZO X HREF{ICLY, whEFPHEREZBEAL
TR L7 a7 OEREB OO L, MHEICTE 00T EDL T ENRZ N, B
KigE O X oz, a7 RERCEBICHh I 2 REERERER R L L. F D% ORESY
MramBiL CPRE L TCEHETEDLVATAEZEET L), HDHWIE, HFFEHIR
ZHAEID GEMHEL, TEREZMETIVERD S, £z, B RIE
THSRELOENE 2 RHMICHR TEZ D VAT LOBENZETH D,

(B - JEHH)
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5.2 2R DHELRE
5.2.1 IBEZEYT ABHIBEE (GOSAT) DEZNRNEH & W)

DFESL

(1) IRLESZH IR AT A B FL s 2 (GOSAT) A2

GOSAT &, M biRF & A ¥ v OEIKBE A ZBII L, Wbk ORIE
HEICET 2 N E COHEERZEL FRTHZ L2 HINE LTED, 2008 £ D
FTEFZBHELTCHEERED LN TWD, ZIUFERES (MOE) ., [ESIBREAMIERT
(NIES) . FHiMiZerZepa ettt (JAXA) D3 FEDLFE Ty 27 FTh 5,
B, BIO AR MAT—=HTHDH LV 1 T —H FTOUE S
JAXA N, 72, “ERFEAZ VORKTEEDAATHD LIV 2 LUEOT —
ZRLEE % NTES N3 LTV D, 7 —F T 7 v 2 U XL 0—5I, B KT &
DWW IIDE EIHED LTS, K L-ULDT — X EAfIE, NIES 38 KT JAXA H»
BTN D,

(2) 7 X7 N

L1 7aZ s MIAVvE—T7x20 7T LBLU0HEAT FLTHD (£
DOIEIEIX, JAXA BFEER LIRS TITH, BEART MAOKRIEE LT, MxPERE -
V=7 V74 A7ty bR - LB - Eo5HEEE (SNR) 72 EOIEE D
Fhi S 5),

T ~yL 2 a7 ME, BHEERI(SWIR) N2 F6EH S D Ebix
BT LR AX BT AE, BN R(TIR) hHEH &N —gbikETS
R 7 A AZ T Ty A NThD, LLITry s ML, B bRED
T LNERIKGA, AX N TLAEREKSMTHDH, L4 T ax s NI, g
{bIRFE T T v 7 ARERGAR & "R LIRFBIRE 2R DA TH D,

(3) FEIZ DWW C— AR #H I L OB 35—

GOSAT #T BWFRMIE. “B(LIRFE - AX L DI T LBREDEHT ILIY XLD
RRENMETH L8, ZHICHOW T T TICERBE 7 — U =By eas (F1S) B
X OWIZEHEE5H FTS TEBUIEBR M Th T\ D, T3 U ZADHKEDT-DIZIE
A% LBINFEREZEZRT L2 EDB/MELEEZ D, Flo, “BILRFE - A X Dh
T LEBHHININE I R TA—E =KD 7 T 7T —T 7 —#RjE, BT
LEBEAZESEEICEETABLENG . 7L T X ABFREROW B OB 24TV,
WEHRFTOMRLEZRY AT LERH S,

FTEFBIZOWTIR, Goni=7as 7 voFT—2EOKiEE2iT> T Z &
D TH D, GOSAT 1%, M7 VT ABA DT —Z P ERO T, [k -
WTDI VT ABARGEORGET — &, Bk - i TOHMNEESC=T vy Vb
LA ORGET — 2 BWRHCHR & 72 %,

GOSAT DOBIMIFEIIZTRERTH Y, Fix OMIEFE SN - [ESME - KESEHOT
TOBRNEITS Z L2 b, ZOZ NG, MBICKHIET — 4 & A& 558
D5 IV, BRI A IR S AVEFICESS S TW D 2R BT — 4
ORI ZHED D Z EDNNRTHD (K 5-6), BEOREBHHS DA —/—
A Mt (BEEIC L ER B RS 2 3% LA - EFRICBRIZIT> Y14 b)) %
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Thd, -, FxOKESM T T, M EBRSOM BRI L D% v o —
B EZEETOIZEOAEHTHL EBLDNS,

SIRBETHDH LUl 2 ODREEICHOWTIL, AN TE LN DT — & BNat:
BESCINE Y0 77 AV THDLZ LD, T AU DMERGIT (NOAA) X RT
DN L CW D BT — 2 DA TR+ Th D, D= H EiRER 7 —
U BRI S EE R (FT-1IR) o= b1 Uy H68sic K BT — 2 2 v i= /i
RENMEL L 720, 2 BT, [ESLEREM R L & 72 0 [ENY A N ToOBHT—
BRSO, EHENRBH a2 =7 4 —THDERFN T LA EBH R~
kT —2 (TCCON) NHDT—2 4k a 115 Z L bMmatshTnbd, 7A VD
A7y =7 N ChoHBuE FRFERIFE (0C0) & TCCON 7 —& OFHZ1T 9
ZEMH, 0C0 O rY s FERGEHT 22 AT 52 b RETF Th D,
F 7o, ENIBREEMIIEAT « KEBMZERT - JAL OdtF 7Y =7 FTHDH JAL #IC X
% EESIRREBNC X 57 — % Z W MEED BERMEZ H D D,

EDOZ et BICTFROXLIRBHIR Y NU—2 72 EORHAPNEHTH S
EEZLND,

- [EN O H B S ARRE FTS 12 X 281 (NIES %)

- Hi B FRBE FTS % k7 — 27 (TCCON « KKK DT D% > v T —
7 (NDACC) %) 6T — 2K

- JAL WLZeHSEI S0 = 7 T — & OF|H

- KEERBIH T — 2 OBAFF L OFIH GRK -« ALK - NIES - JAXA/FH R #0F5E
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IR T ARG R ¥ — (WDCGG) DT — & K|

< M b TR LR BB T — - FARGE B2 TR LR BIRET — X - R TICE
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- AR EZEp g T — 2 oF A GRAERT)
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F7-, BEERICHEET LT A —F— (7 1 VLD IEFR R AR E
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DEFRIER T A X — DT —ZOFIHANEZE 26D, £, L vd47raX s Lo
e, Wi GREEES° X RES ) XIET7 T v I AR —KTHDLEEZ LN
HDOT, AN X 28T — 2 OFHNERTH S, Fi-. KK —WER O "%
{CIRFZT T v 7 AT =2 ORI, 77 v 7 A% A MNERIT — % OFNHNRE 2 i
o
FEEEORGFEFATIEED 5 B, T3V X ALET~D KMCHMFEIC B9 2 51T
GOSAT m ¥ =2 hdO—BE L TNIES RHLERY BT IHTFETHD, 7.
YA T AF =LA N— s VP —F T RZ L ML DS - — R A&7
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HEDOHEE X 1T O AT (4 28— 3 M) 12O T UNIES 23U 24T 5 — 5,
HEREBRIEMIIE 7 v 7 ¢ 7« PEEHANRAMIZEHT - BN KT EOMFEE & bl
L THENED NS TEER-S TS, T2, EEMRMEa 2 =T 4 —
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el L, o7 (BUK 17T 7 V) 1Z L2 RT3 Toi0, BEENRH I
HZERHIFENTWS, —F, BURNT —Z 0 BIERG T RIS ORIRSC K
KIT—2BELNLN, [REEBE~OFHICITZER 6 RN T — & /(i
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VT IRNTE (IAST) 23 EZ200 —FR{b ik R FE & & & WS MEATALEE Lk T
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7oA (CrlS) 17 A Y ipfuEBREEIHA 2 > A7 2 (NPOESS) SEiE7 v ¥ =
27k (NPP) 28U T, NPOESS I[ZHH SN TA®RITL EFond Y —ThD
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FeIND Z ENIfF s N TV 5,

(1A - A428)

106



yp GOSAT
g A Ze R R o

==

. g
rI7avik @ g -
oo *®

i - =5
ABAZIH A~

5-6 RN RA AB BN (GOSAT) DIEFERL X (NTES GOSAT /X7 Ly b L),

5.2.2 BENEM 7T 7 b DE=Z Y T
(1) Fe A E O i 2B O BLIR
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(Orbital Imaging Corporation) ft& DIL[E 7w =7 b, 1997 49 HHA2EK
BN A FEhE, ) . P IREESY YRR (MODIS @ 1999 4E & 2002 4EMHIEMR T OT F
2 (Terra) & Aqua |[ZHE#L S 4v, HIGRFAFRT 10 KR & A1 13 R c @il ) 7
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ERIHASERED T2 O ORI IE 1T > TV D,

i R A Tl R~ T IRAME B TR 21T 5 72D BIC K A KR H 5,
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Chlorophyll-a concentration
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WA R T — 22 X DAEYZRE - ik R B E BR O MR IR IR & < R L 7=,
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iz BB O R T — X D EEATTEX DX ol Lidh B,
HEBROKE RS, RSB TH S, BB 1 [RIT 1 S0 REIN
THPLNTE W EEB UL, HEBNT — X 1 39EF Ica AR T —4
Thbd, o, FEBN TITRI OGN 2B H1T> TWD, 1978 4212 NOAA6
BT B BT S CLRE, Bk 12 AT B B b, O TIZR CHEEO®
Y— B R ARRE FTHLAROMSC B (AVHRR) M5 Sz, TE S ETFH
UM TR S 72/ 30 FM O RIBEIHT — % 22 5 Z LIFRERFRTH
5o BT, FEBUANTZEM S MERE O A BB RH O BRI H B A TV
%, 2000 4EFTH > 6 . SPOT/VEGETATION X°. LV @4 fEfet o+ —Th 5
Terra/MODIS <2 Aqua/MODIS 23453 L . 250m—1km 2y fiRHE T DRG] T — & 75 A
FTELH LI oTz, HEEIRIEZ LV BWAOMEETEBINIT S Z & T, HEE
WF — 2 XD XV FEMRER ORI TEHLICRoT&ETZ, &6, H
PEOMERBL 7T » b7 4 — LR T E 0 ) (ADEOS-11) /3% &6 i
Ft (GLI) 1% 2003 0 1 4R CHELUHIZ 4= 1E L7223, MODIS &I1EIE[F U fiERe <
AT RN OW BIR A MR T D7 & ZHZERT — ¥ 28T 2 A 517> T
Wb, ZTOXIIT LT, WET —FITAH B EHORZEMT — 2 ~ERE L,
FEAEZ R BB DFITIC IS VSN D X 51T o 7=,

(2T — XL DHEMZEM - IRFPFER ) FFTICHOWNT, &7 — < DIFENE
KA B OMEE L TFITRT,

(D2 T — X\ X DR ZEEIZ BT 2 8L

ANTHRIZE > T, MWMOEEHEDZ A I v VR EICEHETX 5 2 LI,
1970 FERD Y B — b U U I RIAHIN LM LN TE Y fEND AJRERBREEZA
FE=F VU 7O TIEE LT, ZOMERERRINTE, Ll
N, ZTORBESCEBMICE LTI, E7EBETORMAH 5, 72 & 21X, 1980 4F
KB 1990 FARUNTHNT T, JRImchE A ZE BhBL I D 4% T & - 7= NOAA/AVHRR 1%, 7
B OBERIE A Tl o 727201, SHUSEA~ORKRZ 23D L9 59T
LEW, ZORR, RHIMORELB OFGHON— A Th HBLHIZEO— B MR,
+TRhoT2EWNS ZENRHDH, KRR TV licklsd /A4 X, Elok
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F72 IR BUN L IEAT 2 3R DHFZENEE 2 TV 5D, LxL, Ziub o fHET—HIZ
L DIRBUINK IR ] OIFTRITIZ, L FDO X 5 RiENH D,
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E1ETRE->7-E LTh, FEEAARD 3.5% IV, ZERERIED
FRFEICBRALIE, 2R THH 280 HIEABIRTH D, SHIZ, TUTITHK LD
HEENIEVIC S b 5T, RBWIEOBHH ST E D2, T T
WK & LR TREMNIEF IS W e 8 7 VT A O LA 3 R EMER IS
ZDOWELREN, T/ - TV XLEZEMCFHET 5 LT, 727 Hilsk
Z OB S KIS 2 5 2 & 2 HIFE L7z,

T, M EBROERERT — 2 RE - ZHICEIBRAERE L H D, TEDE
FOAMFER 2 R TH, 7L« TLT U XN &R G T & 5 s 30x
BEEFEA LR, FOREARBBIIT, BUHIHR OR8N Sk o B,
TEYEGERT — 2 ICZANE LD Z &0, HIFEEEIR: & CRUINES 3 5 1k
THZELHD, BRELITESREEA r— LTI T 20 ER’H D, £ LT, &
AL Z T 2T LT T A LERMEFHMET 2 2 LIIHNERAIRTH D,
ET)V - T X AZRFEICFHET 5 LT, BB R, ZE L CHE
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OfEBINT — & D22 LK E

HEBNT — 2 ORFELCT — X AT, E90E I X D BIHISM OB L0
B —O N7 TNAREICEIVELD, ZNOORMELXRRET SO, 7
AU J1 D Terra & Aqua ® X 9 \Z[A U O & > —Z2 RREZFT B B CRUHBEE
ZERT LR, T LT, AT — 0 W 25 & Lo 28N oK Wik
EITo TV MERZDH D, £7o, BRDO X O pa— VA — )V CHEA GRS T
HARIA « HHE OB 2R T 5 & 121X, 250m BREE DG E A2 & >T — X 3
FEFICHEMTHD (Nguyen et al., 2005), ZnbaEHWERTHIT. 5% 250m
UL EDOSREEZR S, L0 SERmREE Y —24TH BT, F 080 %2 EHr)
OGN IZIT L CWL LERH D,

BRI T — & OFEZ fRRT 2 725t O O L D3 JAXA O HIERERBE A
BN v ar (GCOM) Thbd, ZOFEO BRI, ERILICELS Bb R4
FECIRFIEER « KGR A W= L - [UEEEZMAT 52 Lich b, ZOFHH
Tik. EpERTE ADEOS-IT OFEffi kA& L C. ~A 7 v i &t 2 1584 5 A5
ZEEhB 2 (GCOM-W) & GLI Z #5445 GCOM-C o 2 FFA DA & 3 Gk L
THH EFAFET., ZHIC X » TREROE MBI (10~15 4EF28) 2N AhE
(272 %, HHARZEENSC IR FIE BRI ZE I BAMR SR VT2 GCOM-C |2, 250m 23 f#RE. 1R
- ZH BRI FTREZR SGLI o — 2B T D5 Z LN KREI 2B E VWA L D,
At WY FIEER . JUELE) & HEKIRBRL O BIR 72 &AM LT
< 72 IZIE. GCOM-C/SCLT D X 5 I it o — CREKEBIH T HLENH 5,
F - BB W BLSIZSTTIE, GCOM D KL 9 2R IR (VA2 125 L 7= R
W 2R E TR S E QDK BERH S, =72 L. KR E T, 2oFPR
HADRIERICREWZ &, EREM R LFGHEN 2 (20, RS E
LCR—t % —%ERH EIF5) 2 EORENMLETH D,

(FAJH - VEH - 24 )

5{.}2). 4 EXEUROEEERER ALOSIZ L AXKFIFERR~ Y LI5S

EOKENTHIERIRRAA L OB 2 i b B2 Wik E LT, iIfHFFEE 28D
T, Fric, 2007 4 9 A AbMiE O WK i S80I S i/ NinfE o gk &
B (X 5-8) Lok oz, AbMEOREAEIX, KUEEENIEFET 5 BUFM SRV

(IPCC) D 4 WS EE (IPCC, 2007) N Cifkam STV D EEREET v
D FHFEER 21X 5 0 Elal 2 38 TR A ST L TV 5 (Stroeve et al. , 2007)
ASEITERZVOOHLREALBOEELEHT 5 LT, HEICI 2B HIT
RRL ZEDOTERVWEELRFEE LT, HEMICEMINTWD,

ki (fE) OBLHNE, 1970 FRB LA ARRICR > TE T~ A 7 vk
% — (SMMR (Scanning Multichannel Microwave Radiometer) <tk 4 A ~
A 7 a PR Y — (SSM/T) 72 &) 12 L BB LA, BEIZ 30 Falr 32
DD, TAETS, JAXA SBIFE A Y L 2002 412 Aqua ([CHEHE SV CHT BT
DIV EERE~ A 7 v U EE (AMSR-E) &, 4T B LIRS 5 2L RicH 72 v Jbii
B RO IR OWEK AR 28R L T TEY (Comiso et al., 2003), 2001 4EtH
LR 7 M 1) 22 7= LT 2 ALK i A O 28 8h 2 U = ks . CRG A Lt
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FTWB, HOKBIINCE L T, BTk oz, Tmfdl & LCotFito
JESL TR WS OO MIERIRIZALIZ 3T 2 WK OIS E R 25 2 D56 A (&
) ELCOFRMHOBEENE GRS NTE, KEICBEL T, 2hET
Bk I L2872 E LK BONTZIER UDFIEL TW RN T2, IEFEAN
THEICE D RS FROME LM BNTRALND XD IZ2> TS,
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Satellite |ZH#H) L —F —EEEFH (3 —r v XU E— hE v 75 (ERS) .
Ty MEE (ENVISAT) (2#5#) ZfAa by, i) O X Mg ot
KEEZD FICHES 2BEBREZMEAINCEHIT 572 8 LT, #iE Fb a7 kKE
T A ER A 53 TS (e. g. Forsberg and Skourup, 2005), i H R
S DA I X A BGEINEO R 2D . REREUE T OUEKE A O -
RAEEE 25T 28 N FEE LT, 5%OT — 2N « GEE(EZEO B T
HESND73HThrn, BOEICITKEZRBE LGHITE 2HEE L —0
B IS D & Z AFEE LR,

B OBIHNICEI L Tix, NOAA TRV CTHRIEIZ X 2 HERBLASBAMA S 7u7= 1966
LIRS, i b AR BRI SRY & LT, FEEEOmAED 40 4230 < Mk LTI
INTWD, HBEIE XS R NOAA |ZHEH S 4172 AVHRR (2 K 2 £t 20 4R ok R
22 HIE, ALEROEEmAEDY ., 2%/10 FFRRE O S TRUMERNICH 5 2 & A3 FEHE
INTW5 (Armstrong and Brodzik, 2001), F£7-=. R UfEEE YV —DFT—%
NHIE, AU O ECHK OFREIBE N, 20 FER TR ICEA LTS Z LY
B 65202 STV A (Comiso, 2003), 1999 4F 12 A 12 MODIS 23T FiF & 7u7=EE >
5. AVHRR £V $Z< OB ER 2 2 - 52 o —o 7 — 2 BF A 6E
20 BEOSNKEEEEZFHNAL L VELBHIT L Z ENAEL o T
7= (21X, 7 AV O MODIS, FeAED GLI, = LTI —r v XOFSRFEA A —
VAR ha A—%— (MERIS) 72 &), FiuTfEv, HERIEELOEITIC X
LSO ORECANGEREST 0 M K DS EOEREO T
DI, BKE DD IEES AR MVINEE (FEBRIR) 5 UCIKST L TEH)
THHREBEZAA LT, K59 27T X9 ICRERBE O EI O FE 15 O ZHi
FEN R DRBEDFAIBEEIN T WD (e.g. Hori et al., 2007), Z Ofth, K5
PICEEREERETFHOOFHT 2 REICONTH, v~A 7t —Ho
T ZARBAREIN TS (Kelly et al., 2003),

Bizdak DK X, 1850 A4-LARE 20 ikl A1 L €. RERHE CRIVZHZRIBET S0
MER A E DTV, 1990 4ELIRE, K EOEINCEOER (RidE) 32 Hik
LR HBNTWS (IPCC, 2007), HIERIBERAGIZAE 5 K N — 70 EOZEE S, H
WA B2 DT TR OERE- RIS EZ RIFL TV b0 EEZLND, 20D
LI L < & L THERICE I 2K OB 8BNS 20 6 R4 2 ERRE
F~7va>y=7 b& LTGLIMS (Global Land Ice Measurements from Space) 733
L EFSR TS (¥5-10 : Kargel et al., 2005), GLIMS IZ. Fk2NEORRFEE
BN LI EMEREF v — (ASTER) 07 AV DT F¥ v Mgk
(Landsat) 72 & O ESRRERI R F & o — OB E2 W T, &R0 160, 000
O OPREN « FAREE - IWERE R DO~ v B 7 BTV, web LT
HFE RS AT L (GIS) T —H _XR—RA L LTHERTHILOTH D, BE, K 4E D
KR A X B VICREERIIN T D, FEEUSNO, Xy MEREZIRD &
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KK DK E « ORI SICEBRT 5 Z EAWI/FI N TS
PLb, @EF L THEEBITEOMEI v a VIOV TIRRTE 722035, %n
Lo THLNITR Y 525 HEHFEDFE LWEKEOLEH)IT, 4% 10~20 FIZ
HHERERBE DOWE % TR ST DI+ 72bDOTHY @ha@ﬁwﬁﬁﬂmm&
FEBINNEE TH D Z LITITR OV OSRHNZ2, FRNEDFE D AMSR-E 1X., oK
EAARIC S RERERERZ 72 L CTE TV D, BRICEREHm A28 2 CEM DK
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DEFE STV, JAXA X, AMSR-E DM v g & LT, GCOM-W |ZHEa &
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WY — L LT, GCOM-C (25 S5 SGLI DB UEE ZED T\ 5, ifd
B oY —i, 2012 FE XV EXRST BT S5, 3 U —X 13 FEMIZhT=0 | EE
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EV ) (ADEOS) OyftaifiiEER U FE (0CTS) Tix, Wear—4% (/mue 7 41
a Y2 SO AL M A B B o S AE PE B/ &) 12D T, ADEOS #TH _Rif &
MHOTOTIN—I 7 OREZE (4 H~6 H) \Z=Feph CRERBET 7 v 7 AR
ZEETE (JGOFS) & IL[FICIHFHBAFEFZERM (NASDA) C/KEEMZERT - BT « K
T E OB N EFHNCBIR 21T > 7= (Saino et al., 1998) , F¥ L X—
VNI 2 72 RT A —F — B ERICHETX ADT, ol Li-b AR -
b DY T vt ADIRITWREITEH 5, — 7 CHREBIOMEE & W 9 BLARTIL,
FEHa R O R0 — R 72 BLATHIZR O R B G 7e EORBTHET —F LD~ v T
Ty TRBNIRNE WS T U R BB DH, ADEOS-TT/ GLI Ti, #E7T — X MGk
FHE & U CoBSGER oMz, EEFFECEINE ~ DR ER O & W o 72T
TOWF OWFFERERIC R FOBINTEE) L dfEC, 7 A U I#iZEFHRA (NASA) @
WS ARBE D YEH EE (MODIS) o= — v v /TR (ESA) DOH A fiREEA A —
VT AR ha A—4— (MERIS) 72 EOWN ORI v 3 BT 5 BIGEH
FHE & OEHEIZ K o T RMITHIEH T — X #INE L7 (X 5-11: Murakami et
al., 2006) , ZOFET, IR TR A 2BLAIGREOT — 2 ZIUEETE 5 L3R,
R ET — 2 L OMAECHAFH~OEEL L7015 50, BRI CTHR—
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IZEES L7 ER S ED DN TE T, [EEbIx L CTHEAERRN & D
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HA DBk LEIRA RN R THEIZH LML, ZOREDEHIZE
IEL L TWDEDEMGEET 5 2 & O TE DM BT — % OFR L8ty 4%
TIZ72 < RO LTV D,
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FRBBEAECRT 2ARRONE (B2 IX5E LS. —bikFE - ERRBILY
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EO-ICWG (Earth Observation International Cordination Working Group) : i
HUE 77 v N7 4 — LGS

EROS (Earth Resources Observation and Science system) : HIERKEJRBLHIT A
VAN

ERS (European Remote Sensing Satellite) : I3—w v/ /XUE— KB 7
2

ESA (Europian Space Agency) : I—n1 v/ NFHiHERY

[F]

FAO (Food and Agriculture Organization of the United Nations) : [EHAR}
e ER

FRA (Forest Resources Assessment) : ARAREIRAEAM

FRESCO (Fishery Resource Conservation) : &JRaFAMTEHR T AT A

FT-IR (Fourier Transform Infrared Spectrophotometer) : 77— U 28R4y
JECRER!

FTS (Fourier Transform Spectrometer) : 77— U TZSH#i/5 28

[G]
GAW (Global Atmosphere Watch) : RERKAKUESMHEH
GCMD (Global Change Master Directory) : HERZA@Eh~ A% —F ¢ 1/7 ~Y
GCOM (Global Change Observation Mission) : HMEKERBZEZA®HEIMHII v a v
GCOM-C (Global Change Observation Mission— Climate) : W{%W@J%E{E' R
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GCOM-W (Global Change Observation Mission—Water) : 7K#&ERZSENELHIFT 2

GCOS (Global Climate Observing System) : ERSUEBLHIT AT A

GEF (Global Environmental Facility) : HIEKEREEZ 7 U7 «

GEMS (Global Environment Monitoring System) : HIEKEREZEG(H I AT A

GEO (Group on Earth Observations) : HIEKEMIZES T 2 BUFMSE

GEOSS (Global Earth Observation System of Systems) : RERHIERKEIMIT X7 A

GIO (Greenhouse Gas Inventory Office) : i ENEITAAL X NI AT 4 R

GIS (Geographic Information System) : HIERfF#HRI AT A

GLI (Global Imager) : ZREIGFHUNGT

GLOSS (Global Level of the Sea Surface) : ®ERFM/KALEIHIT AT 2 (Global
Sea Level Observing System)

GOOS (Global Ocean Observing System) : 2EKVEIEENIT AT L

GOSAT (Greenhouse Gases Observing Satellite) : IEFEZhE A AERIE i 2

GPS (Global Positioning System) : &HHERHINLT R T L

GTOS (Global Terrestrial Observing System) : 4ERFE E#LHIT AT A

GTS (GlobalTelecommunication System) : &ERRFEEET AT A

(1]

IAEA (International Atomic Energy Agency) : [EBRJR - JIH&ES

IASI (Infrared Atmospheric Sounding Interferometer) : K&KV 7 T 4 77k
ST HEE

IBOY (International Biodiversity Observation Year) : [EFSA-#)ZARMELRI4

IBP (International Biological Program) : [EFSA¥)=f=F 3451

ICES (International Council for the Exploration of the Sea) : [EIFSVELELE
BZAR

ICSU (International Council of Scientific Unions) : [EFEEMFEHE

IEA (International Energy Agency) : [EBET 3%/ —fR

IGACO (Integrated Global Atmospheric Chemistry Observations) : ¥a8&HIEKK
Ak 8L

IGBP (International Geosphere-Biosphere Programme) : HiEKPEE — £ 4y& [E it
[T T 5T 1]

IGOS (Integrated Global Observing Strategy) : #it{ HUIERER H|EEHE

IHDP (International Human Dimensions Programme on Global Environmental
Change) : HUERBREZZ b0 AR B3 2 [EIBRAFZE 5T

ILTER (International Long Term Ecological Research) : [EIFEEHiARESAHFSE
Xy hU—7

10C (Intergovernmental Oceanographic Commission) : L% A 2 BFEIHFESFSZE
B=

10CCG (International Ocean Colour Coordination Group) : [EFSVEGEMFIE S L
-

I0CCP (International Ocean Carbon Coordination Project) : [EIBRFEERE
CL Sy E /A

[
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IODE (International Oceanographic Data and Information Exchange) : [EIFRVE
T — 2 E WA AT I

I0TWS (Indian Ocean Tsunami Warning and Mitigation System) : - RyEHEL
B AT I

IPCC (Intergovernmental Panel on Climate Change) : &U{EZ®EhIZEST 5 BUMIH
IRV

IPCC DDC (IPCC Data Distribution Centre) : IPCCTF—ZEUE+ > &7 —

ISAS (Institute of Space and Astronautical) : ZHNZATEE NFHMTZEMFERE
TR T H B TR A

I1SO (International Organization for Standarzation) : [EIBSEEUE(LAE

[J]

JaLTER (Japan Long-Term Ecological Research Network) : H ARRHIAREFAFIT
Xy NU—7

JAMSTEC (Japan Agency for Marine—Earth Science and Technology) : JHINZITEC
15 NI Z0 B TS A

JAXA (Japan Aerospace Exploration Agency) : JMNZATEE NTFHMIZEHIEERF
A

JCOMM ( Joint WMO-IOC Technical Commission for Oceanography and Marine
Meteorology) : WMO/IOCE RV EE LSRG HIIEZE S

JGOFS (Joint Global Ocean Flux Study) : @EKEFET T v 7 AHRENFZEEHE

JMA (Japan Meteorological Agency) : /ZR/T

JoDC (Japan Oceanographic Data Center) : HARWET —X & ¥ —

(L]

LSCE (Laboratoire des Sciences du Climat et de 1’ Environnement) : 77 .
A5 - BREEFF AT SERT

LTER (Long TermEcological Research Network) : £HA/ERESBLHIIFZE R » U —
7

(]
MERIS (Medium Resolution Imaging Spectrometer) : HIZ3fRREA A — 0 7 A
J hBRA—H—
MetOp (Meteorological Operational Satellite Programme) : MREJLIE G2
MIRC (Marine Information Research Center) : ¥FEIEIMIIEE L X —
MODIS (Moderate Resolution Imaging Spectrometer) : H43fi#REY I &
MOE (Ministry of the Environment) : BREEE
MPI (Max Plunk Institute) : RAY~w 27 R« 7Z 7 W9
MRI (Meteorological Research Institute) : &ZRITREMILAT
MSC (Meteorological Service of Canada) : B X ERIEE XGRS

[N]
NaGISA (Natural Geography In Shore Areas) : 72Xy =/ k
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NASA (National Aeronautics and Space Administration) : 7 A U BHZEFHF

NASDA (National Space Development Agency of Japan) : F=HiBAZ FHZEM (FLJAXA)

NDACC (Network for the Detection of Atmospheric Composition Change) : K
KA EBREDOTZD DRy NT—7

NEAR-GOOS (North—Fast Asian Regional GOOS) : db® 7 7 Hutskygi @il s A7
I

NEON (National Ecological Observatory Network) : 7 A U B AREBIHI R~ F U —
7

NEP (Net Ecosystem Production) : AZRER#HfiA:pE &

NGO (Non-Governmental Organizations) : FEBURFHHLAR

NIES (National Institute for Environmental Studies) : M SZATEENIEER
BERFSERT

NIPR (National Institute of Polar Research) : K=FIL[RIFIFHFERITE AT H -
¥ AT DR E AR A S T

NIST (National Institute of Standards and Technology) : 7 A U J[ES/fE%E
B FE AT

NMIJ (National Metrology Institute of Japan) : AMNZATECIE NEEERINREWF
JEATRI B G 2 —

NOAA (National Oceanic & Atmospheric Administration) : 7 A U BWUELEREST

NODC (National Oceanographic Data Center) : [ES{HET —X &L ¥ —

NOP (National Oceanographic Program) : [EPN#EERRA T

NPOESS ( National Polar-orbiting Operational Environmental Satellite
System) : 7 A U DHfLEEBREE IR S AT L

NPP (NPOESS Preparatory Project) :NPOESSZEFEZ'm T =7 k

NSF (National Science Foundation) : 7 X U B [E L EHH]

NSIDC (National Snow and Ice Data Center) : 7 AU BFE KT —H L X —

[0]
0CO (Orbiting Carbon Observatory) : #liE b i ZEEHIE 2
OCTS (Ocean Color and Temperature Scanner) : VIR ARG
OECD (Organization for Economic Cooperation and Development) : #&¥ 1 /16
FEREAE
OPEC (Open—Path Eddy Covariance) : A —77"> /N ZBUEAHEBETE

[P]
PALSAR (Phased Array Type L-band Synthetic Aperture Radar) : 7 x=—AX K7
LA FALANY RERBAA L —4—
PEN (Phenological Eyes Network) : [ FHEA=DOZEHiZA®) - REZENCEET 2 EH
Bl
PICES (Pacific International Council for the Exploration of the Sea : Pacific
ICES) : ALK Ve el 1% t% (North Pacific Marine Science Organization)

[a]
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QA/QC (Quality Assurance/Quality Control) : SEPRFE/SHE
QA/SAC (Quality Assurance and Scientific Activity Qentre) : ﬁf%?i - F
FIEEE A —

[R]
RM (Reference Material) : ZWEM'E

[s]

SAG (Science Advisory Group) : BHFaKRIEI=

SAGE (Subarctic Gyre Experiment) : JbAREEEMSERTEER & X EEENICET A EH
ERILRIFSE

SCOR (Scientific Committee on Oceanic Research : #FEMZERI 2R B S

SGLI (Second-generation GLI) : ZF ¥ » R/VERHKGG

SIO (Scripps Institution of Oceanography) : BV 74 /NV=T7 KFA7 1 v/
AHEEERTFERT

SNR (Signal-to-Noise Ratio) : {8 =& *fHE& It

SRES (Special Report on Emissions Scenarios) : HEH&E T 7T VU AIZBHT 2 K5l
WmEE

SRP (Standard Reference Photometer) : #EHESFRT 4+ K XA —%

SSM/I (Special Sensor Microwave/Imager) : Bt ER~ A 7 vk
-

SWIR (Short Wavelength Infrared) : £ 7Rk

[T]
TCCON (Total Carbon Column Observing Network) : 4R T L&BIHIZR v b
J—7

B
Ui

TES (Tropospheric Emission Spectrometer) : Xkl st 57 5

TIR (Thermal Infrared) : ZRFL /N2 K

T.P. (Tokyo Peil) : HERUIE SEH4MEIH

TransCom (Atmospheric Tracer Transport Model Intercomparison Project)

KGR LT T VOMAK 7Y =7 b

(U]

UN (United Nations) : [EE#EA

UNCED (United Nations Conference on Environment and Development) : [E|HER
R EE (MBI v )

UNEP (United Nations Environment Programme) : [EEERERHH]

UNEP/GEO ( United Nations Environment Programme/Global Environment
Outlook) : [ENHEBREEF] M EKBr B

UNEP/GRID ( United Nations Environment Programme/Global and Regional
Integrated Data Centres) : [EEHERER AT/ HIERERTEHRT — ¥ X— R

UNFCCC (United Nations Framework Convention on Climate Change) : &%Z )
(2B % EER A VA

133



USGS (United States Geological Survey) : 7 A U b #ERART
US-LTER (United States-Long Term Ecological Research Network) : 7 AU %
RHARRSIER Yy FU—7

[V]
VIIRS (Visible/Infrared Imager/Radiometer Suite) : A[fRIRHA A —T % — -
U

(W]
WB (World Bank) : fHF4RAT
WCC (World Calibration Centre) : th#ZIE+®R > ¥ —
WCRP (World Climate Research Programme) : tHSEtfF4e st
WDC (World Data Center) : H{F—Z¥& o & —
WDCGG (World Data Center for Greenhouse Gases) : JREEZNE A A &R
pu
WGMS (World Glacier Monitoring Service) : fHFUKE=4%1 7% —E =R
WMO (World Meteorological Organization) : HF5GR%RS
WOCE (World Ocean Circulation Experiment) : H:SyEFEdGER 526k
WRI (World Resources Institute) : t:S&JRAFSEHT

[X]

XBT (Expendable Bathythermograph) : # F=UKIEAKIZEF
XCTD (Expendable CTD) : #% FZ\EXUE R KR KERET
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RS

(7]

7 U TR (Aqua)

i - BRI O KGR IR D2 UG L. HERHIEOK & =3 L X —1F R
DA T) =X L ORI %38 L CHIERBR BT [ RERFR ~ D B Bk H 53 NASA O
2, BUF T HKICETAERE LCIX, HENDOZEREE, KKHP DK
AR T BEK - K K - BEK - BERERH DL, o, TR
X — T R ) KA R T 7 v B OIRE DT —
Z BT %,

Hi# : http://www.aero.osakafu-u.ac.jp/as/okamoto/okamoto _new/tango/a_6.htm

TT 77 w7 A (AsiaFlux)
i . T T IS A - K - TRMLIRFE T T v 7 ARy FU—7,
H B ¢ http://www.asiaflux.net/

7 A% — (ASTER)

fifiin © NASA OHMIERBLAIETE Terra [IZHH S AL, AIEIANY R B0 BEGRAF S
RETD U DAY N T AF v VBT HEMERLT ' o — HiE
DOHIFE « HEDFEL W\~ > B 7 fEAED GRS DAL 2R, kK
LEKDE=Z Y T EBEDOZ A THIFRRKFOTT 1/ )L OREHE,
Yo AWDZ A THFRZFD T 0 — LIRS OIIREIT 9,

HiBi : http://www.ersdac.or.jp/Projects/ASTER/ASTERPro_J.html
http://www.science.aster.ersdac.or.jp/jp/about_aster/index.html

7V =EHE (Argo)

fifg © 2000 4E L0 | HIBRRIROUHFEEEN Z ) 7L Z A LTS 572 DI E -
FEEZa Y27 b, ZOFETIEZ, 7T 7 a— k& XI5 BN
25, V7> B /KEE 2000m £ TORMZ HEIRJIZEFE & ThA L, KIR - W5y - i
WP ERELTWD, BIE3NS 50T VI 7 u— kS L, B85 kR
SHWHFEORPHEEZFZNE LTHRZ D Z N LE R TN D,

HiBi : http://www.jamstec.go.jp/J-ARGO/overview/overview 1.html
http://www.jamstec.qo.jp/J-ARGO/index_j.html

73 XL (Algorithm)

iR AREOFEFIC LV BEORZE AL Z N TEDL XS, BRI
TR FIE,

HHBL - FEPETS RS, 2001 : 1R HREI HREREEIL, A — AFt

7u A ~U— (Allometry)
s - AER R RIC S & D FEHBIRREGRE H ST FEE (Bl Eo2iko
RESLETOREESFH), 7 A M) —OFERIT,
y=Ax"
ERIND T ENZ, —EMIC y ITEHS @E) ORES, x [T
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http://www.aero.osakafu-u.ac.jp/as/okamoto/okamoto_new/tango/a_6.htm
http://www.asiaflux.net/
http://www.ersdac.or.jp/Projects/ASTER/ASTERPro_J.html
http://www.science.aster.ersdac.or.jp/jp/about_aster/index.html
http://www.jamstec.go.jp/J-ARGO/overview/overview_1.html
http://www.jamstec.go.jp/J-ARGO/overview/overview_1.html
http://www.jamstec.go.jp/J-ARGO/index_j.html

DORESRETHY, AL hFERETH D, ZORRIE, HRIEOEMIE
BEOHESLA T =NV EICHWbND, HRKOEMEEOHEDLEG
(I, HEHIAR G ICE TE D88 x (B : M ErEss) . ERERET 5
DN ZEIGH (B - w8 - B T - REFOEMRE) vy Lmd, 27—
VT, EMORESHEILT DL EHOTE - 7rtx (GHHE - 17
EORE %) BEDL T L0ESITT DIV,
il NAZRE—, /NBEIRT, SAHERES, B e, 1996 @ a5 4

R, AENS.
MRS, PO, ZHIREJNRR, HARARETSHR, 2003 : AREs-gih, Jt
SEH RIS AL

[]
A X —7=xnr7Z . (Interferogram)
i . 7 — U BRI Lo TR S 15 5
H L http://www.nies.qo.jp/kanko/news/26/26-1/26-1-04.html

(7]

iFH B (Eddy Correlation Method)

fiFEa . SRIEL T A OO JEGE O R EhE & W B O A EMEOFE ORI EEEZ R D 5 = &
WZEVSREF MO T T v 7 A (ALK - AL mEOmER) Z2HET D
Fik, ERERERKQOBI TR I NS —bRFBEEZWET H5E1TIE,
ARG IR R & RN A0t it 2 VW 5, $RIE MO g {bikE 7
T w7 AlE, ShES T OJRGE A EE & T FR{L IR 3R 0% FE AR B O FE 0O IREFE
W EELZEITEDELEND,

HiBi : http://www.aist.go.jp/aist_j/press_release/pr2006/pr20060817/pr20060817.html#b

(=]

=7 u )L (Aerosol)

iR - KA L CTW DR S D WIZIRIR ORI, HiZR0WgrEN S #E |
DD HORTEEIC L > THEHSNDBEZR ERNH 5, KGO -
BELRLE DA e EITw BT 5,

L AT, 2007 : KBREBITIVE 2007 FHROSHAEDE5K IE LW M
WINERN S 72T "5 D,

=7 uexv ~ (AERONET)
iR« REA e T e Y Lo FERy U — 7,
Hi#L : http://aeronet.gsfc.nasa.qov/

#HE (Nutrient)

iR M OAEMEHEEF T 28 L L TR E L SN2 EEIEE, Ao TH
MERL R (RSB - KF - BHR) R, Vo~ ER - WV UL TAHKE
TR EDMETLENEEND,

L . HORREKSEESHE, 2006 : BEKOFEM, FEREY A =T 407 1 7.
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http://www.nies.go.jp/kanko/news/26/26-1/26-1-04.html
http://www.aist.go.jp/aist_j/press_release/pr2006/pr20060817/pr20060817
http://aeronet.gsfc.nasa.gov/

(4]
F—JfE (AURA)
fiftgn . HiERO AV v KRREB LORBEIC OV THSET 5 NASA OfFFE, 4 FifH
OEBHIEEZHEH L T, AWICHE LG > THIERKRKOA Y VB, K
KEBLOFEELRZRENRT A —F—OBZIT S,
Hi# : http://www.aero.osakafu-u.ac.jp/as/okamoto/okamoto _new/tango/a_10.htm

F— K27 L—=7 (Autoclave)
i - WIEL D EWEDZ 0T, KOWE A% 100 EELLEOERIC L TRIRCE B
D 21T 9 28,
H - NEZEE—, /DEBIRS, M, B &EER, 1996 : Sk A Firil 54
hR, EEEE.

/NET— 4 (Odate Collection)

fifgR - 1950 A5 1990 A C/hERT (BT T D) EEAREINT-EY
7T N oA,

Hi#l : http://cse.fra.affrc.go.jp/yatsua/Doko/Panf TZplank.pdf
http://tnfri.fra.affrc.go.jp/tnf/news58/kikou/odate k.htm

[77]
WPEFZE R 2R B S E¥ZEB4S 125 (SCOR WG125 : Scientific Committee on
Oceanic Research Working Group125)
R - MHEATERN Y ZE B (SCOR) IT/AET 20 & DOIEEZEH S, WG125 13
Global Comparisons of Zooplankton Time Series (Z O\ TDOIEEZTIT 9,
Hi Bl ¢ http://www.st.nmfs.gov/plankton/scor/about-wg125/frame-about.html

717 & (Colum Density)
R . KAE e, MEOBMEEOE EICH D KAeR (K6 125 s %K
DA BOREBE T TR DS FITRT H e LTERIND,
Hidh - B EENSE, 2004 : TLAS-I1 Ymy=2Z RL 77 L AT v 7, FENIERE
ST
http://www-ilas2.nies.go.jp/document/reference/ref book.pdf

(=]
SEEAE (Climatic Value)
figan R ESE (KUR - B - M KIE - S ER CREA KRBT 28 FEoy )
DRAFEOBIN T — & OFEIfH,
HiBi ¢ http://www.science.aster.ersdac.or.jp/jp/glossary/jp/ki/climatic_val.html

¥ (Luminance)

fiER . BT S 72 0 OFIKROH D S 2RI 53,

. BA =88, HOEER, LIREE, A5, Bk, AR Tifw, 2006 : &
WeE b aERe 55 5 bR, ASIE)S.
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http://www.aero.osakafu-u.ac.jp/as/okamoto/okamoto_new/tango/a_10.htm
http://cse.fra.affrc.go.jp/yatsua/Doko/Panf_TZplank.pdf
http://tnfri.fra.affrc.go.jp/tnf/news58/kikou/odate_k.htm
http://www.st.nmfs.gov/plankton/scor/about-wg125/frame-about.html
http://www-ilas2.nies.go.jp/document/reference/ref_book.pdf
http://www.science.aster.ersdac.or.jp/jp/glossary/jp/ki/climatic_val.html

(7]
rsman 7 ¢ VEE (Chlorophyll)
filE © TERRFE - HEW) OFERARNITAAE L, LB RUCET D fkfa i DR,
M BRIEA HIERER SRR BSE, 2004 : Fnde - SEANEBSRABREEAHGESE, AT
B

[=]
ARk EpER (Gross Primary Production)
fiRi - ERERDN A CAERE LT A O i, WIN L7-RFBEICHE L TE X
o,
HBL : SIRES, S, ZHEF, 2007 : K& & BREAERRROMAEER —KkE
TRMbRFOLZBIBRIZEH LT—, KX, 54(3), 203-206.

YA RkA 2 (Photosynthetically Active Radiation)

RN - FREREY) O A U A ZN 2 R4 (3 K% 400nm-700nm) (23 Ei D K
§, ZOWRFHONEFDT T v 7 A TRIND,

L BARRKY 2R, 2006 @ BkOSML, SRy A =T 07 4 7.

IR T 7 v v a gt (First Repetition Rate Fluorescence)

fifERn . YRR — IR AR E 2 JE 3 5 ik AR FUSRE L CWDHEM 7 7 b I,
Btz m il THRBES L TR oS8 EORFMMEEI 2/ 5 2 5 2 & T,
W —RAEPEZTNET D, BERFEBRLAT O LR LW D Kl x

HiBi : http://co2.ihas.nagoya-u.ac.jp/labhp/page009.html

2 227 kL (Cospectrum)

fifEin - 2 SOEBEOFEAFERICEE LT, JEER D% 5 % &K 3B

L - FHEPIER, AT, CHTE A, RS, BREETE, ATEACKERR, 1986 @ Xk
e R, T ESE.

2 FZ— I (Quadrat)

i« EEMIEMO S BEEZFHET DI-OICHRE SN BALKIE (FEKX),
50cmx50cm & % Vi 100 cmx100 cm D 5 K% AV 5 D 78 —f% Y,

H . B ARREK RS, 2006 : FAkoFEM, #RdEd A= T 40747,

[>]
TX N7 T w7 A (JapanFLUX)
figsy © A AR ICBIE, AsiaFlux (7 7 15T 0 kBRI
Sy hU—27) OENYT Ry U —27 & L T2006512 A 1232,
HiH# : http://www-cger.nies.go.jp/cger-j/c-news/vol18-1/vol18-1.pdf#page=4

FEEEE (Gravimetric Method)

e FEMEE (T AB L ONEIE) OO L SO HE, HEIEASES LR
N5, PERET A T DA (EZ2ARE - i)y T A TR - AT A
FeH%) T, BETARIGOE mE2 KFECRERE L, &0 OREE &% K
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http://co2.ihas.nagoya-u.ac.jp/labhp/page009.html
http://www-cger.nies.go.jp/cger-j/c-news/vol18-1/vol18-1.pdf#page=4

W, TN LEEIEEAEHT S,
Hi it http://www.cerij.or.jp/gaiyou/yougo gijyutsu.html
http://www.mri-jma.go.jp/Publish/Technical/ DATA/VVOL 43/43 023.pdf

&= (Canopy Cover)

fifggn « B END R E T (BIROR ETENEE > TV DHERSY) D3 HIFR XS
LCThHD5EIA,

Hi B http://www.jca.apc.org/jatan/words.html

FEA=F5% (Vegetation Index)

figan - HERBE R 0T — 2 ZFIH L, 7 a— A EORD (RAED A H -
%2/ - IEVEEES) RS SIS, REMNR S DIZIERME
WA H 5, ZOFETIE, MADOFORHE (¥ ORIEIIR - HiE
O RZ WL L, BRI ER O R AR BT %) 240l LT
DEIITKRD D,

AES = GORNER-RIER) | (ERNER+RER)

HiBi ¢ http://www.agri.pref.hokkaido.jp/center/syuppan/a_rimosen/sld008.htm
http://brooks.tksc.jaxa.jp/riyou/gyoseidb/jaxaDB041110/link/dictionary.html

[=]

A4 F v b (SKYNET)

it RSk T sr=7 a1 — WW@WEW%®ﬁﬂZ/kU 7, B
m@%/zwﬁg&4if®5$%a@ﬁ7/7ﬁ

Hi 8l : http://atmos.cr.chiba-u.ac.jp/

ARy b7 =T —3 3 (SPOT-VEGETATION)

s SPOT IMAGE tED N T2 IC#H s Tnb 2 — (VEGETATION),
H oA TR - B RARAN D 43 REERS | FZE 5 EEE 1km O
B TE D,

HB  UTHREREEZ, $AREE, 2005 @ =—F o7 KEEILE OB~ v v 7 L i
Bk OF 2 ZLH), KL - KEPFEE 18(6), 696-703.

(]

AERERIMEIL F (Ecosystem Respiration)

RN - R - LEEOMERIZE S bR RE I &, M EmTEENC LB e R
VX —HIGDT-0I1C, IR AWV L Co{bRFBELHHE L TWHE (AT
KAL) & PAEMIC LD A OS5I - T B bR & K
HLTWsE (EREEBNNEK) Z285bE &,

HEL  SIRIESR, LT, =RE -, 2007 : KR L FEEAREROMAEER —KkE
TIRLIRFB O HIRFRICE H LT —, KK, 54(3), 203-206.
http://www.agr.hokudai.ac.jp/env/grassland/pdf/10.pdf

Afe Rl PERE (Net Ecosystem Production)
figgsn - eA AR AEER (GPP) 7 OiEMR (3 - £ - i - 1R) OFFRICZEL S
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http://www.mri-jma.go.jp/Publish/Technical/DATA/VOL_43/43_023.pdf
http://www.jca.apc.org/jatan/words.html
http://www.agri.pref.hokkaido.jp/center/syuppan/a_rimosen/sld008.htm
http://brooks.tksc.jaxa.jp/riyou/gyoseidb/jaxaDB041110/link/dictionary.html
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http://www.agr.hokudai.ac.jp/env/grassland/pdf/10.pdf

HEBELZGIW -8,
R - HARRRKFSHR, 2006 @ kD%, #RAES AT 4747,

RGN AKTPUCAFAET D IREE - IREEAKFZA AV« [REEA AL DEEEZ VW, R
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40(Cg-XI11)—WMO policy and practice for the
exchange of meteorological and related data
and products including guidelines on relation-
ships in commercial meteorological activities

THE CONGRESS,
NOTING:

1)

@)

®)

(4)

Resolution 23 (EC-XLII) — Guidelines on interna-
tional aspects of provision of basic and special

meteorological services,

Resolution 20 (EC-XLVI) — WMO policy on the
exchange of meteorological and related data and
products,

Resolution 21(EC-XLVI) — Proposed new practice
for the exchange of meteorological and related data

and products,

Resolution 22 (EC-XLVI) — WMO guidelines on
commercial activities,

(5) The report to Twelfth Congress of the chairman of

the Executive Council Working Group on the
Commercialization of Meteorological and
Hydrological Services, established at the request of
Eleventh Congress by the Executive Council in
Resolution 2 (EC-XLIII) — Working Group on the
Commercialization of Meteorological and
Hydrological Services,

RECALLING:

1)

2

The general policies of the Organization, as set
down in the Third WMO Long-term Plan
(1992-2001) adopted by Eleventh Congress, which
include, inter alia, that Members should reaffirm
their commitment to the free and unrestricted
international exchange of basic meteorological data
and products, as defined in WMO Programmes
(Third WMO Long-term Plan, Part I,Chapter 4, para-
graph 127),

The concern expressed by Eleventh Congress that
commercial meteorological activities had the
potential to undermine the free exchange of mete-
orological data and products between national
Meteorological Services,

CONSIDERING:

@)

@)

®)

The continuing fundamental importance, for the
provision of meteorological services in all countries,
of the exchange of meteorological data and products
between WMO Members’ national Meteorological or
Hydrometeorological Services (NMSs), WMCs, and
RSMCs of the WWW Programme,

Other programmes of world importance such as
GCOS, GOOS, WCRP, and 1GOSS, which are spon-
Sored and implemented in cooperation with other
international organizations,

The basic role of WMO Members’ NMSs in further-
ing applications of meteorology to all human
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(4)

®)

%12 B R R RS

activities,

The call by the world leaders at UNCED (Brazil,
1992)for increasing global commitment to
exchange scientific data and analysis and for pro-
moting access to strengthened systematic
observations,

The provision in the UN/FCCC committing all
Parties to the Convention to promote and cooperate
in the full, open, and prompt exchange of informa-
tion related to the climate system and climate
change,

RECOGNIZING:

1)

@)

®)

(4)

(6)

)

The increasing requirement for the global exchange
of all types of environmental data in addition to
the established ongoing exchange of meteorology-
cal data and products under the auspices of the
WWW,

The basic responsibility of Members and their NMSs
to provide universal services in support of safety,
security and economic benefits for the peoples of
their countries,

The dependence of Members and their NMSs on the
stable, cooperative international exchange of mete-
orological and related data and products for
discharging their responsibilities,

The continuing requirement for Governments to pro-
vide for the meteorological infrastructure of their
countries,

The continuing need for, and benefits from, strength-
ening the capabilities of NMSs, in particular in
developing countries, to improve the provision of
services,

The dependence of the research and education
communities on access to meteorological and relat-
ed data and products,

The right of Governments to choose the manner
by, and the extent to, which they make data and
products available domestically or for international
exchange,

RECOGNIZING FURTHER:

1)

2
®3)

4)

The existence of a trend towards the commercial-
ization of many meteorological and hydrological

activities,

The requirement by some Members that their NMSs
initiate or increase their commercial activities,
The risk arising from commercialization to the
established system of free and unrestricted exchange
of data and products, which forms the basis for the
WWW, and to global cooperation in meteorology,
Both positive and negative impacts on the capaci-

ties, expertise and development of NMSs, and
particularly those of developing countries, from

commercial operations within their territories by

the commercial sector including the commercial



activities of other NMSs,

ReminDs Members of their obligations under Article 2 of
the WMO Convention to facilitate worldwide coopera-
tion in the establishment of observing networks and to
promote the exchange of meteorological and related
information; and of the need to ensure stable ongoing
commitment of resources to meet this obligation in the
common interest of all nations;

AporTs the following policy on the international
exchange of meteorological and related data and
products:

As a fundamental principle of the World Meteo-
rological Organization (WMO), and in

consonance with the expanding requirements for
its scientific and technical expertise, WMO com-
mits itself to broadening and enhancing the free
and unrestricted” international exchange of
meteorological and related data and products;

AporpTs the following practice on the international

exchange of meteorological and related data and products’ :

(1) Members shall provide on a free and unrestricted basis
essential data and products which are necessary for
the provision of services in support of the protection
of life and property and the well-being of all nations,
particularly those basic data and products, as, at a
minimum, described in Annex 1 to this resolution,
required to describe and forecast accurately weather
and climate, and support WMO Programmes;

(2) Members should also provide the additional data and
products which are required to sustain WMO
Programmes at the global, regional, and national lev-
els and, further, as agreed, to assist other Members in
the provision of meteorological services in their
countries. While increasing the volume of data and
products available to all Members by providing these
additional data and products, it is understood that
WMO Members may be justified in placing condi-
tions on their re-export for commercial purposes
outside of the receiving country or group of countries
forming a single economic group, for reasons such as
national laws or costs of production;

(3) Members should provide to the research and educa-
tion communities, for their non-commercial
activities, free and unrestricted access to all data
and products exchanged under the auspices of
WMO with the understanding that their comer-
cial activities are subject to the same conditions
identified in AbopPTs (2) above;

STRESSES that all meteorological and related data and

products required to fulfil Members’ obligations under

WMO Programmes will be encompassed by the combi-

nation of essential and additional data and products

exchanged by Members;

URGES Members to:

(1) Strengthen their commitment to the free and unre-
stricted exchange of meteorological and related
data and products;

(2) Increase the volume of data and products
exchanged to meet the needs of WMO Programmes;

(3) Assist other Members, to the extent possible, and as
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agreed, by providing additional data and products
in support of time-sensitive operations regarding
severe weather warnings;

(4) Strengthen their commitments to the WMO and
ICSU WDCs in their collection and supply of mete-
orological and related data and products on a free
and unrestricted basis;

(5) Implement the practice on the international
exchange of meteorological and related data and
products, as described in ApoprTs (1) to (3) above;

(6) Make known to all Members, through the WMO
secretariat, those meteorological and related data
and products which have conditions related to
their re-export for commercial purposes outside of
the receiving country or group of countries forming
a single economic group;

(7) Make their best efforts to ensure that the conditions
which have been applied by the originator of
additional data and products are made known to
initial and subsequent recipients;

FURTHER URGES Members to comply with:

(1) The Guidelines for Relations among National
Meteorological or Hydrometeorological Services
Regarding Commercial Activities as given in Annex
2 to this resolution;

(2) The Guidelines for Relations between National
Meteorological or Hydrometeorological Services and
the Commercial Sector as given in Annex 3 to this
resolution;

INvITES Members to provide explanation of the WMO

policy, practice, and guidelines to the commercial sector

and other appropriate agencies and organizations;

ReQuEsTs the Executive Council to:

(1) Invite the president of CBS, in collaboration with
the other technical commissions as appropriate, to
provide advice and assistance on the technical
aspects of implementation of the practice;

(2) Invite the president of CHy to continue his work on
the issue of commercialization and the internation-
al exchange of hydrological data and products;

(3) Keep the implementation of this resolution under
review and report to Thirteenth Congress;

REQUESTS the Secretary-General to:

(1) Keep Members informed on the impacts of com-
mercialization on WMO Programmes and to
facilitate the exchange of relevant information on
commercialization among NMSs;

(2) Report on a timely basis to all Members on those
meteorological and related data and products on
which Members have placed conditions related to
their re-export for commercial purposes;

(3) Maintain effective coordination with 10C and
other involved international organizations in
respect of joint programmes during WMQO’s imple-
mentation of the practice;

DecipEes to review the implementation of this resolution

at Thirteenth Congress.

Annex 1 to Resolution 40 (Cg-XI1)
Data and products to be exchanged without charge and
with no conditions on use



Purpose

The purpose of this listing of meteorological and related
data and products is to identify a minimum set of data
and products which are essential to support WMO

1 “Free and unrestricted” means non-discriminatory and with-
out charge [Resolution 23 (EC-XLII) — Guidelines on
international aspects of provision of basic and special meteor-
ological services]. “Without charge”, in the context of this
resolution means at no more than the cost of reproduction
and delivery, without charge for the data and products them-
selves.

2 See Annex 4 to this resolution for definitions.

Programmes and which Members shall exchange with-
out charge and with no conditions on use. The
meteorological and related data and products which are
essential to support WMO Programmes include, in gen-
eral, the data from the RBSNs and as many data as
possible that will assist in defining the state of the
atmosphere at least on a scale of the order of 200 km in
the horizontal and six to 12 hours in time.

Contents

(1) Six-hourly surface synoptic data from RBSNs, e.g.
data in SYNOP,BUFR or other general purpose WMO
Code;

(2) All available in situ observations from the marine
environment, e.g. data in SHIP,BUOY,BATHY,TESAC
codes, etc.;

(3)All available aircraft reports, e.g. data in AMDAR,
AIREP codes, etc.;

(4) All available data from upper air sounding net-
works, e.g. data in TEMP, PILOT, TEMP SHIP, PILOT
SHIP codes etc.;
All reports from the network of stations recom-
mended by the regional associations as necessary to
provide a good representation of climate, e.g. data
in CLIMAT/CLIMAT TEMP and CLIMAT SHIP/CLIMAT
TEMP SHIP codes, etc.;
Products distributed by WMCs and RSMCs to meet
their WMO obligations;
Severe weather warnings and advisories for the pro-
tection of life and property targeted upon
end-users;
Those data and products from operational meteo-
rological satellites that are agreed between WMO
and satellite operators. (These should include data
and products necessary for operations regarding
severe weather warnings and tropical cyclone
warnings).

®)

(6)

™

(8)

Annex 2 to Resolution 40 (Cg-XI1)

Guidelines for relations among National Meteorological

or Hydrometeorological Services (NMSs) regarding
commercial activities

Purpose

The purpose of these guidelines is to maintain and
strengthen in the public interest the cooperative and

supportive relations among NMSs in the face of differing
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national approaches to the growth of commercial mete-
orological activities.

Guidelines

In order to ensure the maintenance of the international
exchange of data and products among WMO Members,
and to develop the applications of meteorology, while
adapting to the new challenge from the growth of com-
mercial meteorological activities:

1. NMSs should provide the first point of receipt within

a country for WWW data and products, in order to
have complete and timely access to all the informa-
tion necessary for the production of weather forecasts
and warnings and other meteorological/climato-
logical services necessary for the protection of life and
property and other public interest responsibilities
entrusted to the NMSs and without prejudice to the
national laws of their territory of location;

NMSs should make their best efforts to ensure that
the conditions which have been applied by the
originator of additional data and products® are
made known to initial and subsequent recipients;
In the case where conditions accompanying the
exchange of additional data and products are not
honoured, the originating NMS may take appropri-
ate actions including denial of access of these
additional data and products to the receiving
Member;

NMSs may export NWP regional model products
employing additional data and products for
commercial purposes outside the country of the
Member running the model, unless objected to by
an affected Member. Every effort should be made to
coordinate the provision of such services prior to
implementation to avoid possible harm to other
Members;

NMSs may distribute and export products from
global NWP models without regard to conditions
which were attached to the original data used in
the models;

Services or products whose construction would suf-
fer significant degradation by removal of the
additional data or products and from which the
additional data and/or products can be retrieved
easily, or their use can be identified unambiguous-
ly,should carry the same conditions on their
re-export for commercial purposes as those addi-
tional data or products;

An NMS receiving a request from a local client for
service that it cannot fulfil may seek assistance
from another NMS with the capacity to provide it.
Where appropriate to enhance the free and unre-
stricted exchange of data and products among
WMO Members, the service should as far as possi-
ble be made available through the offices of the
NMS of the country within which the client is
located;

Similarly, unless other arrangements have been
agreed to, an NMS receiving a request to provide serv-
ice in another country should refer the request back
to the NMS in that country, i.e. to the local NMS. In



the event that the local NMS is unable to provide the
service for lack of facilities or other legitimate rea-
sons, the external NMS may seek to establish a
collaborative arrangement with the local NMS to pro-
vide the service;

9. Where the service originated by one NMS is likely to
affect other Members (e.g. in the provision of regional
broadcasts of meteorological information or the wide
distribution of seasonal or climate forecasts), the NMS

3 “Additional data and products” means data and products
additional to those with no conditions on their use.

originating the service should seek, well in advance,
and take into account the response of the NMSs of the
affected Members, to the extent possible;

10. NMSs should, to the extent possible, refrain from
using basic WWW data and products received from
other countries in ways which jeopardize the per-
formance of the public interest responsibilities of
the originating NMSs within their own countries. If
an NMS finds that, in the undertaking of its public
interest responsibilities it is affected adversely by a
public or private organization in another country, it
may warn the NMS in the country from which the
organization is deriving the data and products. The
latter NMS should consider measures to mitigate
these adverse effects and take those actions appro-
priate under its national laws;

11. NMSs with experience in commercial activities
should make their expertise available, on request, to
other NMSs, especially NMSs of developing
countries, through the WMO Secretariat and
bilaterally, and provide relevant documentation,
seminars and training programmes to developing
countries, on request, on the same financial basis as
other WMO education and training courses are
provided.

In implementing these guidelines, NMSs should take into
account and, as far as possible, respect the different legal,
administrative, and funding frameworks which govern
the practices of NMSs in other countries or group of
countries forming a single economic group. NMSs
should, in particular, note that other NMSs will be bound
by their own national laws and regulations regarding any
trade restrictive practices. Furthermore, where a group of
countries form a single economic group, the internal
laws and regulations appropriate to that group shall, for
all internal group activities, take precedence over any
conflicting guidelines.

Annex 3 to Resolution 40 (Cg-X11)
Guidelines for relations between National Meteorological
or Hydrometeorological Services (NMSs) and the
commercial sector

Purpose

The purpose of these guidelines is to further improve
the relationship between NMSs and the commercial
sector. The development of the exchange of meteorology-
ical and related information depends greatly upon
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sound, fair, transparent, and stable relations between

these two sectors.

Guidelines

These guidelines apply to the commercial sector engaged

in meteorological activities, which includes government

organizations engaged in commercial meteorological
activities.

In order to enhance the relationship between the two

sectors:

1. In the common interest, the commercial sector is
urged to respect the international data exchange
principles of the WWW and other WMO
Programmes;

2.

The commercial sector is urged to recognize and
acknowledge the essential contribution of NMSs and
of WMO to the activities of the commercial sector.
NMSs and the commercial sector are urged to
recognize the interdependence and mutual benefit
possible from cooperative interaction;

3. In the case where the NMS of a country, particular-
ly of a developing country, were to consider itself
affected by the commercial sector’s commercial use
of data originated in its own country, all parties
involved shall undertake negotiations to achieve
appropriate and satisfactory agreements;

4. Unless authorized to do so by the relevant Member,
commercial sector providers of meteorological serv-
ices should not publicly issue warnings and
forecasts relevant to the safety of life and property
in the country or maritime area where they operate.
Warnings and forecasts relevant to the safety of life
and property publicly issued by the commercial
sector should be consistent with those originated
by NMSs or by other official originators in the
course of the performance of their public service
responsibilities;

5. In providing services, the commercial sector should
be encouraged to employ meteorological
terminology consistent with established national
and international practice;

6. Commercial sector providers of meteorological
services should respect the sovereignty and rules
and regulations of the countries in which they
deliver services;

7. NMSs are encouraged to discuss with their coun-
tries’ meteorological community and professional
societies the issues associated with the international
activities of the commercial sector;

8. NMSs are encouraged to collaborate with their
countries’ commercial sector and their professional
societies to maximize the use of meteorological
information within their country.

Annex 4 to Resolution 40 (Cg-XI1)
Definitions of terms in the practice and guidelines

Definition
Specifications for the classification of,
and the conditions attached to, the
use of data and products exchanged

Term
Practice



Re-export

For commercial
purposes

Commercial sector

among WMO Members.

Redistribute, physically or electro-
nically,outside the receiving country
or group of countries forming a single
economic group, directly or through

a third party.

For recompense beyond the incre-
mental cost of reproduction and
delivery.

Governmental or non-governmental
organizations or individuals operating
for commercial purposes.

Meteorological and Geophysical (meteorological, oceano-

related data and
products

Free and
unrestricted

Research and
education
communities

graphic, etc.) observational data

and products developed from these

data acquired and/or produced by

Members to support WMO

Programme requirements.

NOTES:

1. Meteorological and related data and
products are considered to include
climatological data and products.

2. Hydrological data and products, at
this stage, are not included in the
application of the practice.

3. Aeronautical information gene-
rated specifically to serve the
needs of aviation and controlled
under the Convention on
International Civil Aviation
(Chicago, 1944) is not included in
the application of the practice.

Non-discriminatory and without
charge (Resolution 23 (EC-XLII))—
Guidelines on international aspects
of provision of basic and special
meteorological services. “Without
charge”, in the context of this
resolution means at no more than
the cost of reproduction and
delivery, without charge for the
data and products themselves.
Researchers, teachers and students
in academic and research institu-
tutions in other research institutions
within governmental and non-
governmental organizations, and
these institutions themselves, as
provided for in national laws and
regulations.
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12 (EC-XLVIII)—Implementation of Resolution
40 (Cg-XIl) — WMO policy and practice for the
exchange of meteorological and related data and
products including guidelines on relationships in
commercial meteorological activities

THE EXECUTIVE COUNCIL,

RecALLING Resolution 40 (Cg-XI1) — WMO policy and

practice for the exchange of meteorological and related
data and products including guidelines on relationships
in commercial meteorological activities,

RECOGNIZING that this resolution, by re-affirming the
unanimous commitment of Members’ to the free
and unrestricted international exchange of essential
meteorological data and products, is of paramount
importance to the future of international cooperation in

meteorology and to the future effectiveness of Members’
NMHSs,

NoTING with appreciation the actions takenby the
Secretary-General in response to Resolution 40 (Cg-XII),
NoTING with satisfaction the actions of a number of

Members which increased the volume of data and prod-

ucts available for circulation on the GTS,

CoNsIDERING that additional steps are needed to accom-
plish further the implementation of Resolution 40

(Cg-XlIand to achieve the full benefit to all Members of
the decisions therein,

STRESSES the importance of the implementation of
Resolution 40 (Cg-XIllI) to the research and educational

communities;

RemiNnDs Members of the actions to be taken in response
to Resolution 40 (Cg-XII) to comply with the letter and
the spirit of the resolution and its annexes;

UrGES Members to promote, at the national level, a bet-
ter understanding of Resolution 40 (Cg-XIlI), and to
implement it to the best of their ability;

INvITES Members to inform the Secretary-General of
their experience with the implementation of Resolution
40 (Cg-XIl) so that this could be brought to the attention
of the Executive Council through its Advisory Working

Group on the Exchange of Meteorological and Related
Data and Products;

REQUESTSs the Secretary-General to invite Members,
which have not yet done so, to make known to all other
Members through the WMO Secretariat, those data and
products which they wish to add to the GTS and which

data and products they wish to be regarded as additional

in the sense of Resolution 40 (Cg-XII).
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2EEEH(2)-O FHZEMN D OMERO=FEAIZEE T 2 5] UN Doc. A/RES 41/65] JFC

A/RES/41/65
95th plenary meeting
3 December 1986

41/65. Principles relating to remote sensing of the Earth from space
The General Assembly,

Recalling its resolution 3234 (XXI1X) of 12 November 1974, in which it recommended that the
Legal Sub-Committee of the Committee on the Peaceful Uses of Outer Space should consider the
question of the legal implications of remote sensing of the Earth from space, as well as its resolutions
3388 (XXX) of 18 November 1975, 31/8 of 8 November 1976, 32/196 A of 20 December 1977, 33/16
of 10 November 1978, 34/66 of 5 December 1979, 35/14 of 3 November 1980, 36/35 of 18 November
1981, 37/89 of 10 December 1982, 38/80 of 15 December 1983, 39/96 of 14 December 1984 and
40/162 of 16 December 1985, in which it called for a detailed consideration of the legal implications of
remote sensing of the Earth from space, with the aim of formulating draft principles relating to remote
sensing,

Having considered the report of the Committee on the Peaceful Uses of Outer Space on the
work of its twenty-ninth session and the text of the draft Principles Relating to Remote Sensing of the
Earth from Space, annexed thereto,

Noting with satisfaction that the Committee on the Peaceful Uses of Outer Space, on the basis
of the deliberations of its Legal Sub-Committee, has endorsed the text of the draft Principles Relating to
Remote Sensing of the Earth from Space,

Believing that the adoption of the Principles Relating to Remote Sensing of the Earth from
Space will contribute to the strengthening of international co-operation in this field,

Adopts the Principles Relating to Remote Sensing of the Earth from Space set forth in the
annex to the present resolution.

ANNEX
Principles Relating to Remote Sensing of the Earth from Space

Principle |
For the purposes of these principles with respect to remote sensing activities:

(@) The term "remote sensing" means the sensing of the Earth's surface from space by
making use of the properties of electromagnetic waves emitted, reflected or diffracted by the sensed
objects, for the purpose of improving natural resources management, land use and the protection of the
environment;

(b) The term "primary data" means the raw data that are acquired by remote sensors borne
by a space object and that are transmitted or delivered to the ground from space by telemetry in the form
of electromagnetic signals, by photographic film, magnetic tape or any other means;

(c) The term "processed data" means the products resulting from the processing of the
primary data, needed to make such data usable;

(d) The term "analysed information" means the information resulting from the interpretation
of processed data, inputs of data and knowledge from other sources;
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(e) The term "remote sensing activities" means the operation of remote sensing space
systems, primary data collection and storage stations, and activities in processing, interpreting and
disseminating the processed data.

Principle I
Remote sensing activities shall be carried out for the benefit and in the interests of all
countries, irrespective of their degree of economic, social or scientific and technological development,
and taking into particular consideration the needs of the developing countries.

Principle I11
Remote sensing activities shall be conducted in accordance with international law, including
the Charter of the United Nations, the Treaty on Principles Governing the Activities of States in the
Exploration and Use of Outer Space, including the Moon and Other Celestial Bodies, and the relevant
instruments of the International Telecommunication Union.

Principle IV

Remote sensing activities shall be conducted in accordance with the principles contained in
article | of the Treaty on Principles Governing the Activities of States in the Exploration and Use of
Outer Space, including the Moon and Other Celestial Bodies, which, in particular provides that the
exploration and use of outer space shall be carried out for the benefit and in the interests of all countries,
irrespective of their degree of economic or scientific development, and stipulates the principle of
freedom of exploration and use of outer space on the basis of equality. These activities shall be
conducted on the basis of respect for the principle of full and permanent sovereignty of all States and
peoples over their own wealth and natural resources, with due regard to the rights and interests, in
accordance with international law, of other States and entities under their jurisdiction. Such activities
shall not be conducted in a manner detrimental to the legitimate rights and interests of the sensed State.

Principle V
States carrying out remote sensing activities shall promote international co-operation in these
activities. To this end, they shall make available to other States opportunities for participation therein.
Such participation shall be based in each case on equitable and mutually acceptable terms.

Principle VI
In order to maximize the availability of benefits from remote sensing activities, States are
encouraged, through agreements or other arrangements, to provide for the establishment and operation
of data collecting and storage stations and processing and interpretation facilities, in particular within
the framework of regional agreements or arrangements wherever feasible.

Principle VII
States participating in remote sensing activities shall make available technical assistance to
other interested States on mutually agreed terms.

Principle VIII
The United Nations and the relevant agencies within the United Nations system shall promote
international co-operation, including technical assistance and co-ordination in the area of remote
sensing.

Principle IX

In accordance with article IV of the Convention on Registration of Objects Launched into
Outer Space and article XI of the Treaty on Principles Governing the Activities of States in the
Exploration and Use of Outer Space, including the Moon and Other Celestial Bodies, a State carrying
out a programme of remote sensing shall inform the Secretary-General of the United
Nations. It shall, moreover, make available any other relevant information to the greatest extent feasible
and practicable to any other State, particularly any developing country that is affected by the
programme, at its request.

162



Principle X
Remote sensing shall promote the protection of the Earth's natural environment. To this end,
States participating in remote sensing activities that have identified information in their possession that
can be used to avert any phenomenon harmful to the Earth's natural environment shall disclose such
information to States concerned.

Principle XI
Remote sensing shall promote the protection of mankind from natural disasters. To this end,
States participating in remote sensing activities that have identified processed data and analysed
information in their possession that may be useful to States affected by natural disasters, or likely to be
affected by impending natural disasters, shall transmit such data and information to States concerned as
promptly as possible.

Principle XII
As soon as the primary data and the processed data concerning the territory under its
jurisdiction are produced, the sensed State shall have access to them on a non-discriminatory basis and
on reasonable cost terms. The sensed State shall also have access to the available analysed information
concerning the territory under its jurisdiction in the possession of any State participating in remote
sensing activities on the same basis and terms, particular regard being given to the needs and interests of
the developing countries.

Principle XIII
To promote and intensify international co-operation, especially with regard to the needs of
developing countries, a State carrying out remote sensing of the Earth from space shall, upon request,
enter into consultations with a State whose territory is sensed in order to make available opportunities
for participation and enhance the mutual benefits to be derived therefrom.

Principle XIV

In compliance with article VI of the Treaty on Principles Governing the Activities of States in
the Exploration and Use of Outer Space, including the Moon and Other Celestial Bodies, States
operating remote sensing satellites shall bear international responsibility for their activities and assure
that such activities are conducted in accordance with the provisions of the Treaty and the norms of
international law, irrespective of whether such activities are carried out by governmental or
non-governmental entities or through international organizations to which such States are parties. This
principle is without prejudice to the applicability of the norms of international law on State
responsibility for remote sensing activities.

Principle XV

Any dispute resulting from the application of these principles shall be resolved through the
established procedures for the peaceful settlement of disputes.
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EXECUTIVE SUMMARY

According to the Global Earth Observation System of Systems (GEOSS) 10-Year Implementation Plan,

the purpose of GEOSS is “to realize a future wherein decisions and actions for the benefit of humankind
are informed via coordinated, comprehensive and sustained Earth observations and information.” GEOSS
is seen by its participants as an important contribution to meeting the United Nations Millennium
Development Goals and to furthering the implementation of international treaty obligations. The system
will encompass all areas of the Earth, with a particular emphasis on addressing the needs of developing
country users. GEOSS will incorporate in situ, seaborne, airborne, and space-based observations and
address the integration of observations with models to support early warning and prediction and other
“societal benefit areas.”

The GEOSS 10-Year Implementation Plan explicitly acknowledges the importance of data sharing in
achieving the GEOSS vision and anticipated societal benefits. The Plan, endorsed by nearly 60
governments and the European Commission at the 2005 Third Earth Observation Summit in Brussels,
highlights the following GEOSS Data Sharing Principles:

1. There will be full and open exchange of data, metadata, and products shared within
GEOSS, recognizing relevant international instruments and national policies and
legislation.

2. All shared data, metadata, and products will be made available with minimum time
delay and at minimum cost.

3. All shared data, metadata, and products being free of charge or no more than cost of
reproduction will be encouraged for research and education.

All new members of GEO are required to endorse the Plan and therefore these Principles. The Plan notes
that “use of data or products does not necessarily imply agreement with, or endorsement of the purpose
behind the gathering of such data.”

In 2006, the GEO Secretariat requested the Committee on Data for Science and Technology (CODATA),
an interdisciplinary committee of the International Council for Science (ICSU), to recommend
implementation guidelines and draft a background white paper. Based on the CODATA Task Group’s
analysis of the GEOSS 10-Year Implementation Plan, applicable international agreements and practice,
and extensive consultation with experts on data policy from around the world, the following guidelines are
proposed for further consideration by GEO and the GEOSS Members and Participating Organizations in
implementing the GEOSS Data Sharing Principles:

Promoting implementation of the GEOSS Data Sharing Principles through the full and open exchange
of data.

1) In order for a system to become an official component or element of GEOSS, it needs to provide
“full and open” access to data, metadata, and products consistent with the GEOSS Data
Sharing Principles and with other technical requirements established by GEO.

Encouraging GEOSS users to reuse and re-disseminate shared data.

2) For GEOSS to realize its vision and potential, it is essential that the full and open exchange of
data called for in the Data Sharing Principles apply to GEOSS data, metadata, and products
even after such data are disseminated to users. Users need to be able to integrate,reuse,and re-
disseminate data and information with minimal restrictions in order to achieve maximum
results in the GEOSS societal benefit areas.
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a. GEO should encourage all GEOSS components that are developed and operated by
governmental, public-sector organizations to provide most, if not all, of their data and
information without any reuse or re-dissemination restrictions.

b. To meet the full range of user needs identified as priorities by GEO, private-sector or
hybrid public-private systems should be encouraged to contribute at least a useful subset of
their data and information without any reuse or re-dissemination restrictions.

c. Attribution requirements should include recognition of all significant data sources or
authors, as well as the GEOSS component that enabled access to and delivery of the data.

Ensuring consistency with other national laws and policies and international agreements.

3) All GEO Member States and Participating Organizations must abide by various specific
restrictions on the dissemination and use of data and information based on national laws and
policies and international agreements. Such restrictions pertain mainly to concerns regarding
the protection of: national security, proprietary interests, privacy, confidentiality, indigenous
rights, and conservation of sensitive ecological, archaeological, or cultural resources.

a. GEO should establish an overall focal point for coordinating the application of these
restrictions to avoid the development of a confusing array of vague and inconsistent use
policies and approval procedures.

b. Each GEO Member State and Participating Organization also should consider establishing
an authoritative point of contact to coordinate information on and interpretation of any
restrictions applicable to its GEOSS elements.

¢. GEO should consider utilizing machine-readable, common-use licensing approaches for
copyrighted data products that place primary responsibility for compliance on the users
rather than enforcing compliance through technical controls on data access.

Implementing pricing policies consistent with the GEOSS Data Sharing Principles.

4) The pricing of GEOSS data, metadata, and products should be based on the premise that the
data and information within GEOSS is a public good for public-interest use in the nine societal
benefit areas. GEO, together with its GEOSS data providers, should set standards for
“minimum cost” based on this premise.

a. The costs of data collection and system development and integration into GEOSS should
not be considered an allowable part of cost recovery.

b. Although the Data Sharing Principles in theory allow for recovery of minimum costs for
access to metadata, in practice, metadata generally should be made available openly at no
cost, to enable users to discover sources of data and information without restriction.

¢. GEO should encourage development of flexible, online cost recovery mechanisms that allow
different types of users to understand their access costs.

d. GEO should encourage cost recovery models that waive or minimize costs for developing
country applications and users not covered by the research and education Data Sharing
Principle.

e. Cost recovery approaches and licensing arrangements for data and products contributed to

GEOSS that require payments for reuse of data and products already acquired by users
are not consistent with the GEOSS Data Sharing Principles.

Reducing the time delays for making data available through GEOSS.

5) GEO should promote “minimal time delay” to data within GEOSS,depending on the type of
data and application and the need for appropriate quality control.

a. For operational systems, time delays should be minimized through automated quality
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control procedures.

b. For research data, time delays may need to include a limited period of quality control and
exclusive use by the data provider. These should reflect the norms of the relevant scientific
communities or data processing centers.

Promoting research and education uses of GEOSS data.

6) GEO should develop and adopt clear definitions of “research” and “education,”focused on the
planned use of data rather than the status of the user.

a. Cost reductions provided for research and educational activities and for support of
developing country applications should be documented, if possible.

b. Users receiving data at reduced or no cost should be strongly encouraged to provide impact
metrics and information regarding their use of the data.

Developing metrics and indicators for GEOSS data sharing activities.

7) GEO should develop minimum standards for data usage metrics and indicators to ensure that
the overall utility and impact of GEOSS data, products, and services can be objectively
documented.

a. Usage metrics should capture not only the “throughput” of data, products, and services
enabled by GEOSS, but also the quantitative and qualitative results of GEOSS data,
products, and services across the nine societal benefit areas and in other important realms.

b. GEO should devote significant effort toward making the collection, analysis, and
interpretation of impact metrics and indicators an integral part of the system of systems.

Developing effective coordination and outreach mechanisms for implementing the GEOSS Data
Sharing Principles.

8) In order to implement the GEOSS Data Sharing Principles successfully, GEO needs to establish
an internal organizational structure for promoting the established policies vis-a-vis the data
providers and users.

a. GEO should consider developing procedures to encourage the adherence of GEOSS
elements to the GEOSS Data Sharing Principles.
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1I0C OCEANOGRAPHIC DATA EXCHANGE POLICY

Preamble

The timely, free and unrestricted international exchange of oceanographic data is essential for the
efficient acquisition, integration and use of ocean observations gathered by the countries of the world
for a wide variety of purposes including the prediction of weather and climate, the operational
forecasting of the marine environment, the preservation of life, the mitigation of human-induced
changes in the marine and coastal environment, as well as for the advancement of scientific
understanding that makes this possible.

Recognising the vital importance of these purposes to all humankind and the role of 10C and its
programmes in this regard, the Member States of the Intergovernmental Oceanographic Commission
agree that the following clauses shall frame the IOC policy for the international exchange of
oceanographic data and its associated metadata.

Clause 1
Member States shall provide timely, free and unrestricted access to all data, associated metadata and
products generated under the auspices of IOC programmes.

Clause 2

Member States are encouraged to provide timely, free and unrestricted access to relevant data and
associated metadata from non-10OC programmes that are essential for application to the preservation of
life, beneficial public use and protection of the ocean environment, the forecasting of weather, the
operational forecasting of the marine environment, the monitoring and modelling of climate and
sustainable development in the marine environment.

Clause 3

Member States are encouraged to provide timely, free and unrestricted access to oceanographic data and
associated metadata, as referred to in Clauses 1 and 2 above, for non-commercial use by the research
and education communities, provided that any products or results of such use shall be published in the
open literature without delay or restriction.

Clause 4

With the objective of encouraging the participation of governmental and non-governmental

marine data-gathering bodies in international oceanographic data exchange and maximising the
contribution of oceanographic data from all sources, this Policy acknowledges the right of Member
States and data originators to determine the terms of such exchange, in a manner consistent with
international conventions, where applicable.

Clause 5

Member States shall, to the best practicable degree, use data centres linked to IODE’s NODC and WDC
network as long-term repositories for oceanographic data and associated metadata. IOC programmes
will co-operate with data contributors to ensure that data can be accepted into the appropriate systems
and can meet quality requirements.

Clause 6

Member States shall enhance the capacity in developing countries to obtain and manage oceanographic
data and information and assist them to benefit fully from the exchange of oceanographic data,
associated metadata and products. This shall be achieved through the nondiscriminatory transfer of
technology and knowledge using appropriate means, including I0C’s Training Education and Mutual
Assistance (TEMA) programme and through other relevant IOC programmes.
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Definitions

“Free and unrestricted” means non-discriminatory and without charge. “Without charge”, in the
context of this resolution means at no more than the cost of reproduction and delivery, without charge
for the data and products themselves.

“Data” consists of oceanographic observation data, derived data and gridded fields.

“Metadata” is "data about data" describing the content, quality, condition, and other characteristics of
data.

“Non-commercial” means not conducted for profit, cost-recovery or re-sale.

“Timely” in this context means the distribution of data and/or products sufficiently rapidly to be of
value for a given application.

“Product” means a value-added enhancement of data applied to a particular application.
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Data Distribution Policy(UNEP/GRID Sioux Falls)

Most of the UNEP/GRID data sets are freely available for download by users via the Internet.
UNEP/GRID does not place any restrictions on the use of this data, but does request that users cite
UNEP/GRID (and any other sources mentioned in documentation of the data provided) as data
furnisher(s).

For data sets not available ‘on-line’, requests made by non-commercial and non-private
persons (i.e. those with no affiliation) will be filled at no cost, but will depend on data availability,
UNEP/GRID workload and the nature of the data set being requested.

Requests will be queued with priority given to those related to joint activities with UNEP
programme areas and other UN agencies. Data sets with a "restricted access" rating will not be
distributed; however, information about such data sets, including the distributor's name, will be sent to
eligible organisations upon request.

Users of data sets supplied through UNEP/GRID are requested to incorporate in output
products and reports acknowledgements to the originator of the data and to the fact that they were
acquired through UNEP/GRID. Appropriate wording may be "UNESCO (1987) through
UNEP/GRID-Sioux Falls".
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License Statement

These data are licensed for use in Research Projects only. A 'Research Project' is any project
organised by a university, a scientific institute, or similar organisation (private or public), for
non-commercial research purposes only. A necessary condition of the recognition of non-commercial
purposes is that all the results obtained are openly available at delivery costs only, without any delay
linked to commercial objectives, and that the research itself is submitted for open publication.

Data provided by the UK Met. Office/Hadley Centre are expected to be acknowledged by : ©
Crown copyright 2005, Data provided by the Met Office Hadley Centre
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Data Policy :  An outline of the CIESIN position on and guidance for developing procedures
related to data use, dissemination and access, disclaimers, data acquisition, and copyright and
permissions.

Data and Information Management Policy: Data and information management central to the
work conducted at CIESIN. This policy provides the context for developing procedures related to the
management of data and information resources at CIESIN.

Preservation of Digital Resources Policy :  CIESIN has been working at the leading edge of
digital data stewardship since its start in 1989. CIESIN's approach to digital data stewardship related to
the long-term preservation of digital assets archived at CIESIN is described in this policy.

The Center for International Earth Science Information Network, referred to as CIESIN, is
committed to creating, acquiring, archiving, documenting, maintaining, enhancing, and disseminating
data, products, and services to support the CIESIN mission. The term data refers to all forms of content
obtained from CIESIN or its staff.

CIESIN offers unrestricted access and use of data without charge, unless specified in the
documentation for particular data. Data are freely distributable and redistributable from CIESIN unless
otherwise specified in the documentation accompanying particular data.

Users of the data should acknowledge CIESIN and if applicable, the particular program
providing the data, as the source used in the creation of any reports, publications, new data sets, derived
products, or services resulting from their use. CIESIN also requests reprints of any publications
acknowledging CIESIN as the source and requests notification of any redistribution efforts.

Users of CIESIN data, products and services are prohibited from any commercial or nonfree
resale or redistribution without explicit written permission from CIESIN.

The Trustees of Columbia University in the City of New York hold the copyright on data
created at CIESIN. CIESIN obtains permissions to disseminate data produced by others. Intellectual
property rights and permissions associated with each particular data set are specified in the
documentation of the data.

CIESIN offers no express or implied warranty regarding the quality, applicability or accuracy
of the data, or any use thereof.

Date approved: July 5, 2001 Date revised: July 5, 2001
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