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BOE TEPNEOEMIR ORI L XS - LR L OBk

1B U

HED, ORFFHFEHRE LLHET— 57 ORITICE
2T, AELKBIZOVWTHBEONR Yy T2 TLE
WERT BT LHTEL. REIZL o TF— S RBOR

EXFEAIND LV REL Y OHRBIZERERL DD

D, BREYVE— MYy, THAEENFMEO L
2l BoTVAPNET— Y PROBREIZHEEL) 2K 7
YV NERFOILELEHLhE oL

kOB EREDICBONEF—FDELDBHDOT—
Y THEDIIFLT, HREVE- bV IYI/TR, |

WP~ PBEERONZLVIKRELRVYEDHS. AF

Sefhs AT E FEMINE \ BIGM T, SRR A
EHORERB L LT 2HE, ERIAONETF—5
R LTERRSTCRRIER—E, —HEAVS
ERBHFEIHCONRTE S (THES, 1990 ; #H 5,
1994 ; AL, 1996). —F, HKZNET— 5, €0
RS EHCRRHREREEOFEI D) &% 51E#
REATVALEELONS. LidioT, WERSHDZ
My — O FE, H2E, EINYTUA,
B, 2— ¥y 7Y 4 7 FoSnFEE (E, 1994) %,
BALF— 5 BEEPTROOFENLELEL SR
B. LaL, T —5 LT, ThEEHOR
i BT h S DR FHEOER % RE Ll
BEAERLREW, '

AETI, WEF— /P OBONLNES L FARO
R~y TR, WROZHSH ORB L HELT
AOOMFFEERIL, S5 CAREMN - HREH
DIRE~OHE LA L7z,

H2m FHRBOZEIHOFR

M TRIWET— 5 » O/ oMK - KRBNEDOZE
Mo ORBE BRLT 2 2 & 2RhA . HRBBAD
B OEEH 2 AHEREZHAL NPT H7201C, #ER
BRICHLTHEAEOH TIOEBIhotz, I/, NE
-y EREWNIE - KRT— 710w, £IT7Y

F 75 n kRO ZHUERR y— VOMRIL, HERL -

BERR.

1 ER7-4% -

YR T — 5 & LT, BIETIRE L7/hES J UK
ROWE~y 7EHV. 7, ZHESAOREEIE
F—y BT A0, HEItowTR, FI3IETT
YF¥y FTIMF— 4268 L KBRLOBHESE
F—5, F2ETHIREELRET—5 (F2-1)
POFVIMELZLELEEF-5 (H2-4), &
RIIOWTR, E2EDOFETHER L1992 6 ADOF
BWRBTF—7 2. BHLEZF—DRA v vatA
Ai, FRT500mizH— L7z,

2 F-SRBOHE
(1) REF— 5 ~OEMEDH TiD
NEBLUARONRS v 7120WT, X - Hito
BEEELBHEYR, WET BMERE LEEEE R
7, EEEEKRORIZE S 2 R#ECTERD L.
Z=ag+a X +asY +asXY +a,X?+as¥? (5-1)
8L, Z: &, X, Y K, SFiehmoiBEEE,
" ap~as | B '
WRF—IHOBONIIEBLUKBONE< Y 7H
5, K, ltAmicghEh2 ~3EFELZIZH T
VT EBIh, BBEELEIHI ko kT -5
BB HU IV YT LEF-FIEonTR (5-1)
D2RBEDHTRDEBI o, X (5-1) OF
HicownTit, BROAERORF 2B 2V, fERE
5%AKETHBLZOEVWEHIZOWTIE, BROFEDH
JEIZHIBR L CHEmmE RTRNEREL .
(2) &, tEBIURRT—IDEIT7 YT VA
ISy YT R, HEEOZM LR LR
AHBTHA. BAXIIBIARNRETLHEDOERZZ
(x) L& £3Y7UT7YRY (h) &, BEEEN
7 MVhTHRTONZ2H, xtx+hOEDO _FOHRHE
D2HD1ELTEHIND (N—0—, 1990).
27 ()=E[{Z(x)-Z(x+h)}? (5-2)
IV YT VARROREB T Y INTF—5 556
HETES.

P g R EG2aemIT (5= 3)

::?,Mﬂﬂh?ﬁf%htﬁy7wﬁmx?®&
THas. 7 VERhNET LIRS, ¥ (h) %h

EHLTTOy PLAEDOR, TN - I TP YA
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Y5 HhERIIN S,

IV T VAT TLARRATEMBETNVEL TR,
RBEFN, SMEFVELUBIBE TNk LA —il
CHwHnTWwA, LToEmTtiR, RRNoKEHE7V
2Rz,

¥ (h)=cg+c {1-exp (-h/a)} (5-4)
T, cidh=00BD Y ()T, F% v MaE g
NB. 77y M, SHIBZOREZBE, Yo7
NVERBEDIEAPIAESVEROM TR 2 =ML L
EMAEDELLDTHE. coteid, ¥ (h) DRKET,
INVEMENG., F7:, aildL A YV ERTR, LSV
TVOBEMTIE, MANSEVIEVIT ESEEIR S )
PL7fE%R & D Rdn,

PR, IBBIVRRTFT—FDEIT7IF T80
Bt L, BEEFNVOH TIEDHITIE, Steind (1994)
2 X B8 79 75 LSPATANAL S X O'WLSFIT #
RV AS

3 BREIUVEE
(1) DEOEMAMAHTI2EMEDOD TIZD

AIRB L U/NENR OB 0T 2 EAEDOH T
BODERERS - LIIRT. KRIZOWTE, 3H4E
2DV TY®D 2 ROBEH, 19864E 8 X UF19924 120 T
BXD2ROEDVHRL & Y RO EMSAH 2 ROME
B THEMS WA, INREB AT 5 HEHE O =R
DOHFLERIL, 19864F, 19924 B X UF19934E 2DV, 4
hEND.31, 0.49B X1%0.54E 21, HEEDINNAMEL
1993 MR EFHOK 2 450 1 FERE CTHBES
7z, .
NEIZDWTIE, 1985 IZXYDHEYD 2 RO,
19874 IZXY L XD 2 ROFELHE L % o 72, 1990412
DSVTREBEMAIAEEL 253, NEOEMSAIC
BEOEHEIRD O 2. EHHOEROESE
13, 19854, 19874 & TN 1990420\ C, Zh2h0.12,
0UBITO0LZY, NEEHD) LEMETHASL

2EAINETRAROPE IR TAE N &R
OF (WA ) .

B5 - 112, KRBINBRGEFE D 3 KT7 0 v b 2R,
A SNEIZ19864F, 19924F, 19934EDF— 2 %FF. 3
K70y MIEEHEBICE D, KEFMIOVTR,
HRUBROBTEE 2 E AL LBETRL:. EROR
R RBBOBBEAMD» CWALEDEFIZREL
7. BEBODISCEICOVTIE, WETHN LS ICH
SHIRPRBOEETURCRE LAF—F Lo TV
.

JERTE CHE L &S 1 B KARINE: (M TR AN & B 3)
(23 WECHBLCHIEFEICA X LERARL, HR

- HWIBOBRTREL 2 ), HRHIBOPREBICH ST

BIH LT 7o, S SUBIRATS 12 51 2 EREDER OMHIE,
BESED19864E1213494.5t/ha, BEETH 51992410
13#93.6t/ha, FFICHEBEOKEVWHEETH 51993412
13%90.4t/had 72 o 72, 19924E 38 X UF19934F 12 BT A48
MEOME S IX, HRBBROBEBTHRBIIHTED
BTREL, bTPRUEBOBCCHEREOBEICA
XRENDoTENEREENS. HHRBBPRETIZE
VA EMEIE DM, 19864E1213#5.5t/ha, 19924F
(2434947t /ha, 19935 \213402.6t/had %2 o 72, EATE
IR, 1992411k, KFEDLSOBEAMOB L HILR
ESINTVEIHRMIBPREFTRAMER LA, 1993
FIIIHRIIBALEE OB THETHRA (W3.4t/ha)
LRy, SHICABICE TERROEE Do EZ
Sh3.

B5 - 2123, AEIZDOVWTO 3 HEQNEFEAED
3RTEST Y M ERT. b O NEIC 19854, 19874E, 1990
FEQNERBEEE TH 5. 19855 B X UN19874E DA A UX
i, WRHBOBFLETRRE L, kBZM»roTET
T AMMAETR LA, REAMONEED bR, &
EHEORBELEB % E L+ 5 KFROBEIC T B
A WROBIE & 7 o 2. BEREIE O 19854 12 i3
3.1t/ha~4.7t/ha, 19874 (2132.1t/ha~3.3t/had#iFH

®£5—1 Kb X UHRNEOBERE

\ . . HE5R BTN
ﬂifk ﬂﬁ I'ﬁ] E % i ?‘ ﬁ; (RZ) jﬁ.’uﬁ.ﬁ
kAR ’ )

19864  Z=5.04+0.0265X —0.0158Y — 0.000827X%+0.000312Y2 0.31 139

19924  Z=2.33+0.0299X +0.0445Y — 0.000520X2 - 0.000243Y2 0.49 486

19934  Z=-1.66+0.0205X +0.0775Y —0.000375Y2 0.54 427
NE

19854 7 =5.73—0.0804X —0.00309Y +0.00117XY — 0.000312Y? 0.12 285

19874F  Z=4.38-0.0242X —0.00318Y + 0.00080XY — 0.000717X? 0.11 436

19904 Z=3.43 0 339

*Z R (t/ha), XY @SR TR E F A s LA RS X UBALERE ()
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2 MEBIVEE -KHRKF7—F70EIT7VFTI4
DB

KB L UAEOHBREDO LIV 7 Y+ 7T AITH
BMEFNV (5-4) 2HTEIDLERE, SRBKOZ
S0+ - JABETF—F LOKBTES - 2BLUHS -
3SR Y. B5 - 30, I TP UATFLDN
H— OB BB TEL LTIV (cp+ce) 1T
WMTEELITFPIT Y ADKTERL.
NEEBDEM[AY —VOEELERL LA V() id,
KERIZDWTIE, 19864E, 19924E 3 X UF19934E12, £h
Zh9.4km, 123km, 123km& %Y, BHEETHEL, &
ELECKEWEMER L. MEOHE, 19854, 1987
EB X UI90ED L A >~ ik, #FnFN115km, 16.3kn,
4.4m& %, SECHENEDOS TIDIIBNVT, —&
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TEWF— DV Y VIRT Y FHy PTIMF—5 55
e L ELBHEESEA2. 6km, HHORSEXFLE LB
Bz & 201 bHEEDS.dkmE o7z, —F, R&R7F—
YDV A v TIE, 19934 6 B OFHRiRDH Tid122kn
L, F#5 - 2WXEITFHITIE, ARTF—FOEHD
ZER =i, TEF—-5 LD —HAEWT EAUREE
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F£5—2 AW -IEOHENEBIULE - SRF—FDEIYFYATTA

£ K BETFNVTHABLAEIY 7 A 7500 W F7y PR/
7 Y (h) =c0 +c[l-exp(—h/a)] (co +0) co/{co +¢)
P
19864F . ?(h)=0.059+0.131[1-exp(—h/9.4)] 0.19 0.31
19924 ? (h) =0.065+0.552[1— exp(—h/123) ] 0.62 0.11
19934F ? (h) =0.434+3.59[1—exp(—h/123)] 4.02 0.11
h&
¥ (h) =0.645+0.829[1 - exp(—h/115)]
igg?g ¥ (h) =0.507+0.246[1 - exp (~ h/16.3) ] é‘;g g"é‘;
19904 7 (h) =0.461+0.264[1—exp(-hs/4.4)] 0,72 0 64
a5
CERTEMER Y (h)=0.82[1-exp(~-h/2.6)] 0.82 0
At b w7 (h)=8.14+25.2[1-exp(-h/8.4)] 33.3 0.24
| AR
19924 6 A5 ¥ (h) =0.64[1-exp(—h/122)] 0.64 0

() kIYFYTVR, h: 4y 7))y Z7HB (kn)

19905/ HIEHESR
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‘ B+ 7R (km)

B5—3 Kfi-IEoOHENRLI Y IAS
AL REF— S DEIYTY
* 75 LD
BBEFVEFH, Yot s
HTRY
F7 M (o) W, H¥ TV IEE (h) A
TUNLEDEIT 7T Y ACKIBL, ZEREICHEL
0T RBREEBORS 2R, 77y MBE Y
WV CBR LCAIRE L 78 (co/ (co+c)) 1, AR THE1986
, 19924F 3 X UF19934E12, #h#h0.31, 0.11, 0.11
Lz, BEFINS o7 BARITBT B/ (cot0)
i3, 19854, 19874E 1 & UF19904E12, #h240.44, 0.67,
0.64% 7 D AR HANTRE SRR L. Shud, &
WMOBE, BETLIHECIRINELAVICKE 2ENE
VOIH LT, METIIBRELABAHTONE L~V
CKRELENDLILERLTS, AEICBT B/
(cotc)it, R5 -~ 2B LIETF— 5 R&RT—¥
b:d’dﬁéco/ﬁ(co+c) LD HIFEZMIKREL, 1B KR
SMELIANC, RS V¥ ARPREEOELR VYR
BLTWAIEPELLNS, _
EE, BREOHTEODIZBWT, NEEHOS b
HAETHB SN E28E (AROFER) »WNEDOEE

TRARICERT/HEIWI E2BD. 22T, ¢/ (e
+o) L EMHOFSROMBE Tuy MFHL (RS -
4), MBELCRBCAOHMBFZD 5N, /IE CHERE
DHESEINE o 2FRIZ, NEEHIZLED L FHHH0
EBOHENE P oD EEI LN,

Db, NEREBOZEFMA Yy —VIERB L UTERTE
B¥ A LAREh. BICHEEOKBNEIZEHO
ZEAr—VAEKREL, METIEROIZT VI LARE
BOHESHPREVIESEDOR. 29 LNEES
DE[AT — VIEIDEHREROEMRAr —voRv%E
KL DTHAZ LAERMENS.

06— r=-0.96
ﬁ Q N=6
] 0.4
¥
=
g 02
=

0.4
Co/(Co+C})

BM5—4 PREEBHIHTLIFS Yy FaHoHEE
EERATHD TIIODEFEROWEZ
O I KHR, &/hE

FIW [RFHGLERME TOELL A{EHRE
DEEfR

RS, NREBOZMA Sy — V1 - KRSH
DEBAT—NVOREN» S, L4 I 100kn% k2 5
LI BAr —VONBRERIIARSEN L OBRBESEND
DEHER L. £2T, @MMEATEBSNAEHINE L
FREBOBRIZOVTRET L 72.
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®5—3 THRARLAROMEEINE - HEAEINEE OMM

¥vIN

PR & R DU OB

S5 Sl & A DR OB

¥R mE®m SR 78 8K

THT® 68 78 8 B

7THTH

19864 263 0.53 0.46 0.44
19924 237 0.61 0.49 0.23
19934 191 0.63 0.62 0.26

- 0.80 0.77 0.55 -
- 0.85 0.67 0.29 -
0.66 0.87 0.90 0.37 0.95

1 FRAF—28LUTF—HRBOFX

ARRIZOWVTIE, 500m A v & 2 OHEFNES X 08
HeRDLNEBEEMEOF— 7 %2 v ¥ a{fb L FHR
BEA—N—L AL, #H0AyailoElAtvyak
Y7L THEOMHBERDL. AR Ay Va
7 — & 1319864, 19924F B X UF1993%ED 6 AN S 9 A
TOT A Y AREEO B EHRRE b LT, $2E
7R RCTER L. 72, 1993520
TiE, T HRTRELERICER L7 B THIZOW
TOFHRED B,

INEIZDWTIR, BREOHMOEHRRE NEIC—E
DEFERVWET I ERELC LMo TS (T
B, 1986). 22T, HHLRREANE LT TELR
EFVEAVT, TAYZABREBEORT ¥ v VILE
REMEL, BRERELOMEEBI 2o/, TOkR
EFNELTR, 30y BETERE=F) 71T
B HhTWAWOFOST (Supits, 1994) 28R L7-.
WOFOSTCRHETRELFT V¥V ¥ VIED LRV
2, OHHFHLRBOAPLEHEINZNE, @KFA
VAR ZERL:NE, QKSBIUEGSA M AEER
LERED 3 LAAEHY, 22Tk, QOEFY vy
MEEZFE L. BEHEICOWTIR, 7AF AR
BIABHF— &%V T, Keulend (1986) DF
Bl > THREM»SME L. BEROPMEORT
YA VIRBDOHEMICH o T, BARORAKEHD
BWizZEEWEY, REBURBROSARL HEHELZHWL.

2 HBREBIUEE
(1) PHERIR & KIEOHE SR - MHE CEU L NE

DR

TSR & AR O - BIMEIRNE & OHEE xR
5 — 31RT. AROFHIE L HEBIEOMHMIZ, 3 &
FELL6ATHoLBEL, PVWTTH, 8ADIRE %>
7z. AROFHSIR & FEH IR DM, 198648 &
U19924E122VTiE, 6 AT oL bR, DWTT7A,
8 ADTHRROEEL %Y, 1993FIZDVTIZTH, 6
B, SHOETEY» 7.

19934E 12 BV TEIRA TSR L - HIMich -5 7T ATH
OFHLIREZ, #EENE - JHEREOVTRIIENT
b, ATPHKROBE LY ESIZBHVEM D572,

NS (1994) 1, 1993FEDKFEOEERE LEAREHEL

DBERBITICH 2o T, KBOIYEILEI 2 & HEEH
FTCOEFRAF— VR 3O0HMIST, BT Ak
EHo 3 BRI~ 3 B%O 7 BH) OERVEESEIIR
DEBLALERL TS, dRBORELEDLZE
MEFICBITH1993F O EHIIFEYTT A28 TH

h, THTAORROEEHIKEVEVWIRT, ZIT
DFHTRERE - L 7.

FRHRIR E ERENE E OMERIE, FX - HEFFE—
OFEHRRBLFEENRE L OHEBL Y SFEICHL. w70
A — VOWNEER % R THEEEA, HRWRIZBTS
FHRBOSA L L REL TS I EIRI N
(2) AEOEF VY ¥ VIR L ERE TEL L 2NED

TS

BEHORRL AHEPOCHELIAROFETF Y U x
WVILEIE, 7.5t/ha~9. 3t/hadBEICH o 42 (K5 - 4).
K% (1988) ix, AEOHFES HEIA» HERMISARE T
D%ﬁwﬁﬁﬂﬁﬁtﬂﬁﬁﬁmE%I%W¥—ﬂm%
£ X UFE{LED O FENDERHHRL, SHIRTE S B
CBIBNEOREF YV VIRBDOFEEMEEHI. 1t/
habEELTEY, TOLREFNVEBVEEMD,
AEDOHEMEEL IZIZRAKEDMHEL o, TAYARN
A0 BIF 87 v ¥ v VIR DOFEHE1EIZ1985
4, 19874E B & UF19904E 12 2T, #hEN8.6t/ha, 8.0
t/ha,8.7t/hak %&b, 5 A, 6 RO BHEIF TR L 721987
FIENEE B o 7.

NEOXRF VY v VIR L EEETEM L ZNEOK
BEES5 ~ 51237, 3 rEERRENIIALE, KTV

RE5—4 TAYABRBEIIBTEIEORF v L

ROEER

T A5 X E R v ¥ VL (t/ha)
g deiE(E) HUE(BF)  1985% 19874 19904
AEHE 43.81 141.95 8.2 8.1 8.3
®OM 43.72 142.08 8.8 8.5 8.9
W 43.57 141.95 9.0 7.8 8.5
B ¥  43.33 141.62 8.4 8.1 8.8
¥ M 43.33 141.86 8.7 7.5 8.6
o oE 43.22 141.65 85 7.9 8.9
s R iR 43.21 141.79 9.3 7.6 8.4
O M 43.04 141.55 8.4 8.1 8.6
E # 43.01 141.70 8.5 7.6 8.8
HERBE  42.92 141.57 8.4 8.6 9.1
104 5F% 8.6 8.0 8.7
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¥ v VAR &G TR O M IR AR 6105 &
BN RO, BERMOIERROEIEF ¥+l
WROETHHRERNTEELELONL. L,
B—0EROETE, #7 Y S v VIR AR OM
CRERREMIEA SN Dol E72, BFY VN
IR LA TR OREHEI 1 2 4555 < DB A D,
BRI BT 5 HRABAOIE O %55 145
B BEICE o THRS ATV A THEMIA S VL 0k
ZZ o,

EMEmMEOME (ha)

K7y v VRE (Yha)

B5—5 /NEDORFVY ¥ VLR EENTHETIE
PLL 72 0E o AR
O 1 19854, A 19874, + : 19904

BAK WK - TEAE EMRROMNE

CCETIE, FUNBREHOZMAr— VB LU ZD
SEEGLOBBERIT LR, BEEOKBNEIT
EBOZBAr— Atk & <, METIRS0mA Y ¥
DA = VTRFNTELVERNICS ¥ A LRERD

HEFKENT EABOONS. 77, HRBRNONE

WIRRDY 7 TR — VORI, KETIRERO I

CHBELTVBZE, METE, Rl BHEE O/
B S THNE & ARE L,

LidioT, £BTR, KBICOVTE, BEEEE
ZRICANGDS, THANLINREOBE, RERE: T
BAMEOMEERINRICE LT BB RE L. IE
VT, AN L ROBES 20 AT LA D
TiE, MEOBRSERNICS > ¥ AL ERIBIATL
) IUNTFRENLD, BRI Y5 ALEREE
£ 52D ORBBOFHITOVTHRE L7,

1 #AF-#

B~y 73R & FARIC50mA vy Y 20b0%
Wi (AR EBMF-F DRy a2t L ZdFRT
500m).

(1) MEESRM - 1BEMH & AKIRIE OB

ARBOBE, BESRMFIZ, HHTHO A Y VaF

BRIRDI b, ThENDERIZBNT, ELboL
DB OFE A - 7B (19864E 8 X UF19924E13 6 B, 1993
FEX7TATH) OF-F 2B

F 72, 19934 I20nTI}, 77 FHy PTMFP—% (7
B8 BH¥) o#/NVF (TM6) % HvwTKEDER
BE~<y 72K L. TM6DMBEEA & B8 B iR
BEAOBRBIITROKX (FHARFER, 1986) 2 v 7.
BUHEERE Y, FCHEEZBI 20T, 203 IHE
WEEE LTHho:.

R =(V/255) - (Rmax-Rmin) + Rmin
{BL, V:TM6HMEEME
Rmax | TM6D B K BATHERE (1.896)
Rmin | TM6DBR/NEUHIEEE (0.1534)
R : A BEHEE (mW/cd-sr)
R =5.1292-1075T?%-1.7651-10"2T +1.6023
(56-6)
{BL,RA : BgHEE (mW/c-sr- 4m) =R/1.239
T RUBERE (°K)

THEEHE LT, B2ETHORERETET—5
POFTINMELTBBOSMA (B2 - 3), 0t (B
330cm~60cm) (CBITATBORALEE, &3 BT
VY FMIMF - oiEE L RTBHREEYE Y
AR
(2) THEHLAZNEOBRF

MRICBVTIR, TEEGLE LT, KBOETHEW:
T ITMAT, BOAREEFREICIIRBOUBIE
SBLURTOTHEE B,

(5-5)

2 F-anBOFE
(1) RESRH - THELG L ARNEOBF
KRBIZOoWTR, NEDT 70X 7y —NVOSHIRE
DHHITHIE L TWB I s, NEE BNER, BE
L BB LEHAAERE LB 2B ko7, 3
HEHZBHER (FHRIE, K@RE) LA7LY) —
BY(LEH, b EE05 V7, BHEGRDS »2) E L,
T PRI EDIEIT (R AT H —6,1972) 2 v 7z,
INLDF—F A —N—=L AL, FHERIZDE500m
Ay v aF—51300~1500EEREZ S F) 7L
T, #GBOICE L.
(2) T|EREE/DFINEDBEHF
NEIZDOWTIE, LS A 7 ) — % (LR,
wIoti) oBsix, NEZEWEY, EXBLUL
BAHERBERL LA RBBOSHIEBI 2o
oo TREHEZENEYN GFE, BRBHBRE, BE
BE) LLAHAR, BERTLOTEEME LR ICH
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LTS ERIC L AR A B I ot SHERICIES

RAE, M TE LR VEILOWTI, B

ROED &N HIB L CEBRERD 7.
ZRMNCG YT A REBERET L0, THOWTEL

LUERBHHICS &L, WRF—FIIHLTLA—EY
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Evaluation of Land Productivity by Combination of

" Satellite Data, Soil Information and Meteorological Information

Hiroyuki Shiga

In order to utilize the land resources to the maximum and continuously according to their characteristics, it is
indispensable to understand the effect of the meteorological and soil conditions to the crop production, namely the
cénstitution of the land productivity. And in order to realize an objective evaluation of land productivity for the
wide are%a, it is necessary to systematize a series of processes from the collection and storage of data necessary for
evaluatidn to the output of the evaluation results by a vield estimation model.

As a result of surveying the maintenance situation of meteorological, soil and crop data on the farming area of
our country, it is observed that the collection of crop yield data and the renewal of soil data will be especially diffi-
cult. In this respect the utilization of satellite remote sensing should be investigated as a wide area surveying
method supplementing the survey on the ground. Moreover, such analytical techniques as multiple regression analy-
sis, which used to be applied to analyze land productivity using data of separate points, are considered to be insuffi-
cient forjmaking use of spatially continuous information obtained from satellite data.

This study has developed a technique to quickly evaluate the land productivity of a wide area by combination
of the information concerning soil properties or crop vield distribution estimated by using satellite data and the soil
and meteorological informations input to the geographic information system, selecting the Ishikari Plain, Hokkaido
as the objective area.

For 'estimating soil properties using satellite data, the soil organic matter content in the surface soil of paddy
field is taken up as the measurement object. For analysis, Landsat TM data in June, when the coverage by paddy
rice is small and the soil is saturated by water, are used. The soil organic matter content in the surface soil corre-
lates significantly with digital number of each TM band. A soil organic matter content map of paddy field has been
made based upon a regression formula of TM3 digital number and the soil organic matter content the correlation of
which are the highest. The soil organic matter content estimated from TM3 digital number coincides with the pre-
sent situation better than that of the soil map prepared around 1970. Moreover, The soil organic matter content
map reflects the actual situation of decrease in the soil organic matter content in the surface soil in these 20 years.
It is concluded from this fact that the technique for estimating the soil organic matter content of paddy field using
Landsat data in June can be used for renewal of the soil data.

At the collection of crop data by satellite, yield estimation of wheat and paddy rice is tried. The satellite sensors
used are Landsat TM and MOS-1/MESSR.

Based upon the land cover classification results in spring and autumn, crops are extracted from satellite image
and regression analysis is made by using statistic yield of municipalities as objective variable and digital number of
each band of satellite sensor and municipalities average value of vegetation index as explanatory variables. Analysis
is made for data sets of wheat for 3 years and paddy rice for 4 years and the bands useful for yield estimation and
their reproducibility are investigated. As a result, it is considered that the multiple regression formulae using as ex-
planatory variables the digital number of TM1, TM2 and normalized deference vegetation index (NDVI) around the
heading for wheat and the digital number of TM2 and TM4 and NDVI at the maturing stage for paddy rice are use-
ful for yield estimation, and the roles of visible and near infrared bands are important for yield estimation of paddy
rice and wheat. Furthermore, it is observed that the paddy rice yield estimation is possible simply by red bands cor-

responding to the absorption wave length of chlorophyll in a year of cold-weather damage when non- ripening fre-
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quently occurs. Thence it is concluded that there exist universal combinations to some extent for the bands which
are useful to estimate the yield.

As a result of the investigation of characteristic of the spatial distribution of crop vield obtained from satellite
data, the spatial scale of yield variation with range of semi-variogram as index surpasses 100 km for rice in a year of
cold-weather damage, and the general tendency of yield variation expressed as trend surface well corresponds to
the distribution of average temperature at the target area. It is shown that in case of wheat there exist big yield dif-
ferences between the spots with similar meteorological and soil conditions due to the big ratio of spatially random
variations occupying in the yield variations.

Then relations between the crop yield obtained from satellite data and the soil and meteorological conditions
are analyzed. In case of wheat in which the ratio of spatially random vield variation is big, moving average is useful
as a pre-treatment for analysis. Through moving average treatment, the contribution rate of the soil factor to the
explanation of yield variation has remarkably increased. In this case it is observed that the optimum window size
differs according to the spatial scale of the targeted soil factor.

As a result of covariance analysis for the paddy rice yield and the distribution of temperature and soil, it is
shown that the reaction of yield to temperature differs according to the soil groups. The reason for it is considered
to be the difference in fertility among the soil groups and the soil condition, under which the rate of production de-
crease of paddy rice is small under the low temperature condition, is shown. By repeated observations from now on,
it is hoped that the establishment of adequate soil fertility corresponding to meteorological variation will become
possible and a way to a risk management, which takes a probability of production decrease into consideration, will
be opened. h

As a result of variance and regression analyses using yield and soil data for wheat after moving average, it is
shown that the rank of yield for each soil group in a year of small rainfall reflects the rank of the availability of soil
moisture for wheat.

As shown above, a procedure for evaluation of land productivity, in which satellite remote sensing and spatial

data analyzing techniques (trend surface, semi- variogram and moving average) are adopted, is proposed.





