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Table 3. Formation Process of the Kaduma-anazeki General Irrigation Association Water Conservation
Forest and Prewar Management Periods (1868-1945)
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Table 5. Water Conservation Forest Management Policy of the Kaduma-anazeki General Irrigation
Association (1926-1931)
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Fig. 5. Current and Extraordinary Revenues of Kaduma-anazeki General Irrigation Association (1893-
1945)
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Table 7. Prewar Afforestation Program of the Kaduma-anazeki General Irrigation
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1936 347 1527 3.47 2787 76.69 3.97 794.0
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i RS A AREEAR L, IR+ A Ty B IR+ AR S R A BT 58 483 — IEN A
&S TR+ — DA B R | [ R EE [
) Tz L7z d O R ED o OHEEM,



JESE A KPR |2 BT B KIEFHROTLHEGEAE & 2 OFEE R F 179

ARI10 (1935) 41 522, 23 H@EERTRROR Y L D035 [HEE—HL : RIEH. FEF
AR b AR A R 2 B3 b O 7 RNE OV TR MR - ) VY ] T R
B (BT R BIE) MG BORER I = BN ZHETER TR T BAL T LT kR
JETE b O FBAENGE VT RVAFE ) F i o T2 TRRIEVRKER @ KEH / REAR NI T B
B b ZRBEE=T VT LT ) SRR AANF 27 T 2 RIRE T K = R A VNG R
T AV TR AR/ R B BR =@ OVIEET = AT AV & =2 T i R
LY NEF )| (B TEAEE— A DR FEER) CoBRLRoh, [Th< Y CERH
(K%, 1900, FIMICE 72> TIEME, 1979 22 L 7)) OEEL o b, KIEEE - MEd
DM % M5 EOMEA;EER TO#m SN TV 5,

47 FRIIFSEEEMR-REBEDOEA—

DUTOETIIFICH ) O WIRY (FREHE, 1933) 2505318 E L, 2OEMOART R

FR19 (1934) FOFEFTHIXEED SIRE~NOBITPHEE TH L (H-3), FOFRITIIK
WD L) ZEEAORENORETR SN 5,

BHEHRBENOMM A L5 & [HEAALE LR/ BREEAE . Auhal (B—EHHE
=) OWEL, BN TED oMU ER LD, [FHILE=7 ) 5B mENRER =2
ANTUTFHEESE= S THE ) RETEANE ) DI H T (F—EWHE=E) DIRETH -
Foo T TODOENHE - TAEEMERET VIV ITRE N VT4 2HEAVEEFT - RoAR
VT RNRFE D OBRIBIEE S WEIBA AN T I (EmESEHE-AF) | TH
FEFT BTV LB =V (PR HrE0, TE S ATEK RERE T &7
ST TE - S RERY Y VRS EEN R (BRI TH Y, HEEEO
BEI S MEID - 2

F R EOBERAREN T [BE)10E +ENIREEREEL = FRIE=3 ) 7 RFEE
oLy T VT TR T BRI T BT AN B T kL A HERE WA B
PRAGIHERER 7 MR T Ry AN =N V3 ks e VB R (BEE=EH—
AH) THY, EBHEIARTH o7 TO0, [KBEIEZNT BB F VRRREL = 5%
FAT AL BEED T VME  EER =T eV /B EIESY Y VHEET SV T
W e N RETE T v A (BB & LT, 300K L BWEEE R
7oo U EORBIEEKICBIT S TREHES /IAT] OBBL LW 50, ZhE ToOBESH
PEZERLOREFHSERT) LTV Dol EOBNELRAEZENTE S,

WiEOAEZ L E, COBPEREIEITBE2->TwE (M-4), 2025 [HEFBREKR
FAZHEHEBRO TS, BELSHRBIFICILT, EEMHICESTSTEELRD | (EE, 1930)
EDRMICH o720 BFRCTIREIICEEMRELER L T2, [BRZERFIE, FEA LIS
7o [EFERRBHRRESAS] 25, [BERpEfom . HEgE REOE o=kKkHKN%
BT TEAEN] (B, 1980:130), [RBHIARBEMAEKE, BFO—2R0E BRE
ZEH, Lo & AW AE) (B, 1980:132) Tholzl vy, BREIENIEALIILLA
B B EIE S L,

EAAREENC LAUZRE, fEr, A, a0, MUENOREFEHIE 3938, 4£57H, K
11088, ¥ 10,6695, M=E428 (F-HE_HIN) THh-o/lzo BOBEMIARICHESHD 112
WAL Thd, L L, [HEBEER] (KIE9 (1920) F3%5E) 100w T 27— @iEsE



180 RETF - HHFERE

SEFEAN LY FNERME W ERHGEEELRS MR/ BT VT LT REZR TN
FIRBEMVESERR b > T asEfIBR # =R A K HIMET 7 2 7 Y LI BIA ] (B
JHEZA) ELTWBIehbbhd L), WMBEROKRERZ R0 2R L@k
HADFAEES ) LT 2EANE OB THEDK AR LN,

BRENOMMEE RS EFAFEXFERRTIEYN [BEIE—R/ TR Ry V] E=E=
HiE—AH) OHTHoT (B2 (1927) F3E) , S SIARE TR CUER M s S0
12km % HEE§ 2510 (BLED Tho/ (F, 2001: EEAR 3o RS I NIZITORES L
THERED ZUORFLRMMEER L Tzl EDIELETH B [BHLET A EFREWD TR
MR IREREMNR, — 7 8> 7 B FR 7 3E ] (B2 AHE—-T) LTBY, BHEIWK
Bl e NoOFREEERBEBIThb L Cniz,

PRI B IRZM (BHR 37 (1904) SE3RE) ORZEIZI OV TRETIE [SHEEBRK ) Ban
7 BAFEZES = B oK R T RV IOKIEIHE ) R RMEE T V= 3 7 W R 7 El
TTE (25%) i (15%) drEo (10%) SiaZkxoH / mlER (50%) | (F-&EAHE
TH) L LTWAZERS, $EROFTPREBCLSTEKENSEVEEERTEEZ SR
TWIZ bbb,

FEFI11 (1936) fEIZ [BLEMER] PREREIN TV 57, BOHEER D SEEFEEK~333ha
PE - BESNIZ LI HET, REGERIR SRV,

4.8 ME

HEZE IR B 1C L B KEMREBRORBHE TH 5. BUOTRIZE T 2 KFED
R, BFIZBT 2 HFMAH QIR 2 RIEE L @A L EROBHRAOmVELZ R
LTz, FHCEAMICBIT 5 EEOBMEE I TREEFTHE 0 (ZESE S, N TERIOBIK
WA ETH o 2o BFERIBLEBAFM G ORFEMERIT T IZEA R Z R E U CRBETIIC
(@) REHTEA, (HEVIY O E L o728, FiZELORKCHAmOTRILEE#IT L) &35
AL BRI G & THEOR AL Uz BERITER), AN, RENREOHFAE
WY, & 5 VI IEERIE 2 AE L2, BT BEIIRBIIEERFAEEXD FVETH D,
KRB SEENTIHE U 22 o 720 Z OEFIIEEZE /RS H R & DR A L K IEM B e ) (M L 72
FRIZEZAMOIKIZ L 5 FHMBOILRPRA TN 22 EPFEL T H7, HAMHO R
MARIC L VHGNAREBTAY &b UREEIBIIHENLE L TOREHRERICEAZ
BLEIITRD, TOTERNRBELZREROE I &2 5. FEFERELAEERE) L
176.7 W5 OFMZ B CELY , & DIRER 2 AR L 784 T MR D&M 217 o 720

E5E EVH: (812 1937) ~20 (1945) §) - KEREOKENA

50 HREBEFRCKISKEETHE—F - TROMFILREE

HESE 7R BRI S IC BV ORFIH LR 7 & LTI B S R0 3B BT a4t
BEBIIBITAKERTOMBETH o7z, T [3TH FHKBNRRETT Y ¥ 7 THEE b
Ty TR/ T () &)/ EHE MEZVIET T U KRET SR ESEEAN N T 2T
B/ ETHGE Y FHRESEREZVE (M) BERPH0 <Y L) bDTH L KIIFEER
B X 2KIBETAPROETICG 2 2B EEH L T s (B [IBAIE4E—H DIEEES] [ 12



B 7URSE KRS IS B 15 2 KRIFAROTE A & £ O E R 181

1A I BESEREEE  AI3FE1LH20 DBFRBER) . /R 12 (1937) FiTi340ERM
HMOFEFfTbIL TS (B [IBMCE—ALUBHRER] R 13461 H 26 H#EESHES 25 2
NG EFIE $ T EFEN MBI ORI LTINS 2AKF EofETH ), FET
XA LM THEIZR LN holz & viao TI vy,
FELERBEFEAFHEOWRAIIDONTRDL &, B A TINETIEFEAERON D272
WEIEDEHNTWAE Z LM TH 5,

52 BEENELAKFESICLIKEMBEAR

EMHOFAREIUC X Y EEREL SR A OKIBEHEERIIH 176.7 04 (BIR) 15EL 4
(RSOREICE D) o EFERIELFEAFMEOFEN 13 (1938) F£0Ekicd [KIEHAERE —
LES] B TR EDEERS] HI1341 20 HEES#HS &hY, 1213 T 5.

MEOKEMZEEFEHIER LA BY, BEORKBKMRNOLEH ALK L TAE - TAHTY
BT ADPRBEDAF - L NORFEITHIDOTH O, BEFEHOL ) b0 Ao
v, WORBLINEEMITZLDOTH S, [FHMETRKFEEEL -ME BT LF <7
FFUT, B, S ERTREED TR ANV EE 2 KBEEER PSR IEY v Y
7 WY AOVEHIER K, W SRR EFHEAVE ) Fr Y T EREZ T &
AN T HE FVAAT Y TFAEBEARSE Y 2 VRAT AW EER ) Aoy FHER
SEELL PANVEFT YA B THEACEDEESS] BT 2618 2 HERBSER
BRI .

e 2 RIEE KRR A IS BT 2 ERFEOHREE RIR L FEai ClaiziT L, &5
OB ICHEIB TS (BT, 2O EFROBHEDS LEHENS (M-6). [HE
e (W) FABNEL T YT W SIS E ) pE Sy YR N2
BEANVRNBAKER 7 RS ERT 7)Y AFHENZ =R~ 7 (B W Mgy /77
TANAAREETREERBEERE v T NBI VB RS — T 2
WVHRAT 7Y <AL (& [HBACFEUEEREF] HHUF- A tHBERSEEERE) . 22id
BEBY, B3, 14, 16 (1938, 1939, 1941) FIZIFEEMEE Y 2T, 208BIIFN
ZI239, 163, 283MTH AL GEMERNIHD 1, HHEEATDL, B129D1). Il
13 (1938) 55 [RAMREMRERHAL, F144E2 5 [EARERHAI) SRRy [
2 H 8 S TR DA A MBS ZIT OB Z LTk o /0] (BFE, 1982:239) T X2k B,
L L Zofiieid [EMasy 7 Ra ) ) HERBR - H U Mle TR’y /77 IR AVTE
J R =T B REIRBUEENE My BB S LN F T A | (BT E B AR R
ZhREBRESGES] WTHE LA ST RABEEERE) Lvidililtdor,

TEE S5 OIEEERT - 8 B0 A KIEMEE B AN ST ARS8 L & TIRIZ T HIPF
YTTETNWBIETHD (M-6),

HWEFD B A oNd, KEFEEEHE LR 15 (1940) F120E [REEN (RS K&
HHTE A VKRR REARE = 7 ) v o & TR T FOBEERESE T r <L 7 5B
B/ A M—T7HFRAK 8] & BENTRERBA R F 8RR 71648
A 21 HEERAEHERE) v, IBRI17 (1942) Ficid [ARM B iTicl D esN1HT
BEEFR LTS (B THAAEREEE] R HERIETE]



182 RETF - HHAEE

m 45007
4,000 |
3,500 |
3,000 |
2,500 - COWBERER
2,000 | CO#FiEE
1,500 | j . FAE
1,000 o %};;’EHWA
500 |
nlla
0 2

&

-6 BI/REEARFIMERIERPASL & 02 OEMI IR OHEFE(1927-1945)
Fig. 6. Kaduma-anazeki General Iirigation Association Water Conservation Forest Income and
Expenditures for Its Afforestation (1927-1945)
Hit R 7O BRI A 8
VE) 1934 ~ 1936 FE DO HFEMMIR I O FIoME % 3B & U 2B M KRB I BRI £ % 50,

53 /ME

S ILA & CREZE S EAFREE 2B 5 AT OZKIEMRBUS T L, KIEROFEEHNTD
NHEHTH B BFERELERAEEOREMEE L L TTIMADEEH 2R L TAF -
T ARV ERERT B ORIREDAF - UNXDREEAT) Z D bIFE o720 SHOFEEDOHLIT
TAIY ZHL LT BMBIRE TH o 720 KETHD b RAUIERE DA L 72 B[R R AN
GPWATEDPLRDORTNEZ DB TH L,

FoE X & O

6.1 k¥ O3

CITRETMAZORBELHEIADL TARLEZ L LD D,

BEFE RIS WK R A 2B 2 KA EOMIEHZ RCAh % &, KIFEEME, SHEME, &
MAVHRRICAR SN B & 9 ITFHiE - AREARRREGEE) & B - BEEEOM AR S0
75, ARAROMIHEO N TS RERERME, FEEH B R B X 2 HriE 8BS
ST RMORMBOBEE T - 720 HT AT BT 5 BRI @AKFHEORAROMLF
IR BB GRETH o 720 2 DRIEADOH LD H TEBEAFEE OB LHFITRETH
LEOINTBDOBFMFHNE B LU, HHMRAEZHITT 2 IIE o720 ZOREIZ L o THEKF]



JEZE AR KRS I BT B KB OGRS & 2 DREE R 183

HMEnEE, BES ICEMAHOERLDIHS P IC S, BEAREMIIC TREK] EBOLEE)
WEND, FOELMNGITFH ERIEE 5D LEERTH - 72,

B, HRAFMAEIRE SRS AHE— MO RIEHERE LTERT S, ZOFER
VIR OB @R R AR E IR SNECES L, SEKMMESITAEIEOET ) TH
hn, BUEBLOMBLFETHoLT Lhn, MESBICHOEY R THZIEBREL T b,
L R AT AL Bl KRR A DS E A RIS LRD 72D 13 () REHEA, (QFEFINB L UE
T o mEEE, (4) BRIREFEROBNTH o4 (v 2/AOT VT 7Ny bILEE
I (1981a) OKEMEEFEOEBICHIEL TWd, () X 2BES2-DRFILI), 209
5 (a) OBEEMEALEERCETEL OO, BAMICEBRAZ R0l I —HThh, ¥
FRFE L EAROMERFIARTENS, F22(d) I 2WTEIZEFEMHIIRIE L0 (1921) 4
EETORIRRERELRTLCBY, KEEEOMHTS —KFMEOEEIC X 5 KEHEOZR
EIIR Lo WVIRIIEH 072, () I L T 2 ITERE/NRBITIEAMEGEREKICL - T
BRI GET THhole TTEILICEEORKEAF - b N, ET L EAEEXE— O BT
BHTHY, FOBTO-OFEEZHEDPEIITHON T, E21I0FDOMMITFN S ZHE
HICHESN L IFEEBEZMIZLBEETH o728 L 112, KIEHD SEAHIZ»T ThPE
B 55 L7 [HUREE] OB s e STz, BB - Baihy i & 18 )|
TITIEEA I L o TREWEETH o 7o BB IRFHEERRBICE W THER IO
T SRR D B 1,000 (I FOBFEME B L v E LTw/22s, EAEKERE U RKEAEES
TaETVERY HLLMEMBDHEIT L E o/ 2 &b h, HlKAHE OKEMREEILR
14 (1929) FLIRET LA M EMIERA & FrasmE L, EE)ESEO/MEREREZFRICEW
B %D 7ze BEICERDSH S 212 LTV X9 ICHERIBE @EKFHLE O KREMWIE BB I
MEEBO BNEZOE RIS o 22 EFRMEICL VL L ko, KBEROME, THE,
WINOFER ELRT, BEINEKEEENOEZELDH L300 LARMAEREICEFICHEL
TmHIETH o7,

6.2 FARINFEOHZHFA

RE T U7 USRART X 72 5 9 1A NI 1349 65,000 AT 2 D Zbk 238 1), 2D 5 35,000
WIS BB TH 5 & & DI, TKIEMD B 2 BN HHE L CE RS RFHM 8 S A 560 BT
RHMEL Tz, ZNHORFELSTHEBOFERIHEZE S 0 TE 5,

F VUSROS E D L THICERE L R BRICDOVWTAL L, AFRENICHSNARE
L CORBERENED o -0E5E LD Y 0BG 39 (1906) £ TH o7z BBREFRMIC
BIFABRIIEE LR A, REIZIEWE EEE—OBRE 2 o7z, FOIIRIKTHE I
HOBEIEAR - HERNAD S0~ 100% % BEAEOTBY, WARE LTEETH-> 72
Biphd o bERICHE L -0RE L TRRMEDEE, BHHREEIC L5 oMo
b, BERFREFROFREE AREELHL EITAEER HRHEIMMR TV L, KIERBIZIZ
A - PO RAEMROSREARMEIEHENTEY, ZOBHIC»IT TAELR BV TEES
HEATZ LD b,

WICBEIZDWTAS &, |AONFBIC BT 2 BOFERITKIE 14 (1925) 41,9008,
19 (1934) FH9400ETH o720 TAUTITEREH - BRI R TH Y, FH)ITEICIEE
FHHIR L2720 T8 T ENCIEM 2,500 878 (EAMO A, LUTREED), 5 THHZIEA 3,100 B2



184 RETF - TR

ORE - YD -7 BIIRROEMRERE LCLEETHY, HERMIIFEOERL 25
HYFEEOME L TEETHSL (B, 2004:96-97) . FRE - AR b 85 - BB LRBEBRE R
Tz,

FOMOHFEMFIE & U CEBE#A» 5 KIET (1918) £EHE THERATH o728 L / F 2 FHEl L
T AHMTEESE KIES, 9 (1919, 1920) FEI SENH Ty - FITEFLET LA
MESLESE THYVEORMERELR ENH o7,

63 EEMORERELBEENELEKIESOKEMREESE

EEARFOHEXIGEA2 (1909) FREEFE TIHFEZEX AR 35,000 B2 1200 TH) 19,000
Whz AF - /)% - B2y - FYFORREMERICLILZEE LTV, T2bb M5
EROFERLRE EOBBITHICERBEMHIIT E2h o7z (FH, 1978:35) OTH Y, HUEL
72 NEIEMTERE] 2LoTwWiel entbh b KIE3 (1914) HFHE T b #922,000 BT 23R VE3E
Tholze RIEZHBBEICFT - 2 - 703 - A/ F - ZOMEEESINZ S, 8K
WHEOP DV RIRER & SN2 Lid, EEMICTHEER CHFEROMFHTH - 72 LHEH S
oo

oL, EAERIZBTLZ0L) 2ERERERIFBACEREERER LS ENDL TOERD
DED3MITE DD Y Tholzo B0 L) ICHRREESMIBOAFKE LTEE 2L TS
D, ENNOBREPLERTRTH -7z, KIE9 (1920) 1213 3,125 A& 5RE - o e L
TH#EL, RIE13 (1924) SEHHEITIEEHIEE R 14,000 BTAICHAA L, 9 5 5,300 HIZIIR A
EHCL 20D EHFE LT D, ZOMENIIR9 (1934) £ S 5ITHEA T, EEIESE 2,000 BT
Ak, RERVESE 17,000 B4 & ifidin LT %o

b ) —OOBERIIBEERBOBETD o 720 EEMIZSBIT 5 A LEMMBOIIRE RTHL L
KIE3 (1914) 41,600 HT#x, KIE13 (1924) 43,400 0T, IEA19 (1934) 4 8,700ha & K&
SHMU7zA%, BR19 (1934) 71 TIIEESBOERMITEMR L Than 2 &, ko
BRI Thpolzl &, BEOBENAHEY TH -2 L2 EPRL EBBINTVS, F-
4IRL72E 902, BHAT9 (1934) HEICKRIBICAEEESREIATWAZ LI NEENITA
bDTH Do BERIEEHAKFIHATHAIC (1926) FIIER L HEEICH [EAKRRKN
70 ~ 80 T, RIRBFMICIZSTEM A AR 2 2 &) TEEMRTIIEA I L TFENOERS S
% | TEFEMROREIZTERIST ] EOXENALN, ERHROREESFEEB ) ITITHEATY
Lol EEHELE S,

JEZE 7R RS (B BOKIEMAEERIENERIR L 722 X 9 ISR 3 (1928) £ Tl
1,000 ~ 3,700ha Z 5%t 5 & § 2 KBETEH LML b O TH o7z BROEEKFIHEIIER L
B, STEEMRZ ET KB ELEI L WEER LT, EREOBRENLETHL E LT
7o BERENE 70 ~80ETH o720 K14 (1929) 4 LABEKIFEMOKEE (XM BER B E AR Y,
HERM - SRR - AT 3 HE A G DHE, 40~ 60FE DML & L7

B H U

ABFZE TIEAALILTT 12 BT B — BZEKRMF RO KFERA AT BN TED L9 TR S,
BEENTELPEIIMIIRD BoTE/ 2, 2IT, EELPINTTHEE L TELHEM



JEE R E AR R A B 1T 2 RIEAR O AT & £ O/ R 185

HOHGERFARE OFNERCAHADL, WEOME - TELLD L, EERMBAIZBITKEFE
EOHRFMRTEOFERIR, MO FRERIEEL, ZOEBET~ET ha b K&, £
D% ATARMEFED & RANTEH S IV, & L ARRA IR OR L Twi, ZLTK
HEOHEMREREST B 1H72o THICHSLPIC LTEL LD ICED 2 VIR EBEROEERY
TN B o7, TOEPGBE CEMERRIEERRNICRES NG 28, &5 W IEBORIZHE
FHCILACAE DK S EiEd - T, BORME LCTIEER L T2 o7 EOHFETH
5B FERIE L EARFMA CHREET - hEIC B 2 E - BB L 2 EBENTBIRO TR
Tz BHIZAD, BSOKBELMMENRD S0, ADIEE A EE [TREE]) &
I 2 2O L o THZ N TV, RN TEORTH L DFEL{THORITN
7% 5 b o 208 ZASKBER OISR ACRERHFBESICL > TEIZF v 7 3ot
HATH o7

F 7-BAS M T D KIFEFR O HC b BEHERAIEAR, BT KIEARATK AR 12 KA LS - B IS
ERbAEERETLIBEELE T Ch-o7 2 EiZb b A A, BN ABERALER > TVA, lF
DR B L LB R B L 728316 36 (1903) ~KIE 4 (1915) FIdHEHEEB LU
WRBEMREEONHTH Y, MEIIEAFMFIREERIHUT 2 L) ICARBEFBHERO LS
WL DREBHOFEY BRI L TWo0TH b RIFEMRFIC L D H S N PUTRE SR K
FEOMEREOEMEZICKTON . 727 LIWEEAERICH > Tt [BREREN ST » 0 B~
AR OBHEDPBEIL LTl v (K18, 1992:13),

BT, TNETOVHLDLKRER, &5V IEHREER, Ho< W EERAGOBGORCE
HERARFHE DS OB ABPIEIRRE ST E L, BERAMAIR—ED [0y L] WHEL R
L, KBEEHBIZELTCWL LWV OPRFOHETH 70 L L, FEIENELEKAMEOKIE
MIERGER L RChhs Z it, B¥E FIKH) BEZEOREHSTHEBY, ZOKRFHICHE
- HROBEFRECEBMLTY 22 L2 BERKAAZER I VL (EFEL T LW ZETH
%,

A3 BRI B K FAA DRBMRIZ OV TEREORERBR 2O T4 & & b1, it
BT LN OKRO B L BEEAIERE, ) BERICI2HMAA L REOEBESW D
LT E 72w,

e i3

KIFFe kD B8 0) F LTS OHAICBHEC R YT L, £, WIRLOEL LS
BARNEIZ LoD F LT, BEERBLHGEXERE EERK FEBE K
BFRERFHMBEEN e R—WK, EGHRERE FREXRKIENO ZRE - 5
MW/ ?ZE T L, 2B, R LEFLEDLIIHT ) HARKRFERREE BEAREERE, &
FRERFH =G, ZERPEWERAS GHBWTF, SFRFEFH FRUBHER
SV BEELZIUELERLNIZZEF Lz P11 (1999) EOBMAEII Y2 - TldH gk
B FEES TR B S (CRUGE) A ¥ /38— Td B M fcsafis el /NFREEs, Wk
ZIERFENIER RILEAR, BERFREN WEHME-HKE FRRBEEDTF, BEAZEY
EFEE HAMENT (V=T A N—DRFEX L) ICHEAOFEREH > Tzl F
L7z MBI FILEI M SRSV~ FORAEZR, EBSRK BEPLK #



186 RETF - WA R

MERP LR EEDL ETECDOMELEVZEE L, STINHRBEHOELRLE
EE

ARSI PR 17 SR EESCE R e B B4 (RERUBTsE B2 %) [HRAMEIRENE1Z & 2 7KIE
MO RMAEE T - BOROFHE — Bb 265 & U<~ | o#filh & 2 cdrbh/zboT
H%

£:3 &

P, MO LSIREBICH T2 —ROBOPIRT D005 5. FICHERORFHERE ISR
MR L LB EBR LTV S, EE S XTI O KEEERIC X A KEROTEH AT
RUZFO—EBORERBEFHS 2IZLTE 2, L L, BEMKEMRIC L 2 KBEWEEEFOE
AEMORTIR X BMEEE T - MO DE 2 ST+ T b Tk ol, £ TEHELIIAFED
FEEE /BT B (BATENI @k FE) OFTE § 4 KB 2 BFFE SRICHLY) BdFz, 22
T2 (1927) SEIKFEROIENBHIBEES N TV S, ZORIBEMROIEHEREO K 2 58 8
& L7z RKEARMEILNIZ S C2 ETHOMERRE I N, KEAEEMHEOHHIC
Lo TEZOLETHOBBRBIEEIED CERLRZFER D, £ 2 TR Cia® L
TR LR LGB, QKBRS TA LN RMEESTEICER L.

WraegRt e L, OBEFERETEKAME B EEAETBUERX) OER, @8aFKE
HHE MBS EBROFEMRETTE, OEANRFEAEEXOHFRBEEETEZ Hv 72, Bif %,
BRI S, XS A UERBEL ST 21T 72

RIZ, HREERIIOWTHRRL,

BB (BRIC (1868) 4F) » o (HEfI 20 (1945) ) FTEAIKE LTMEDLT,
T ROBMREL R UKIBHRERO B E SV T4 RS L.

8 TH (BET (1868) ~KIET7 (1918) 4F) @ KHFIHH & O FEAER, AEMIER ORI,
T - BFERETEKFRE CIE KR AERE S L CoRBEMRMTbR, BREBMINE EE
P DA A DNE D 7o SRR ZE /UL BAKFHLE O RFIH L OX SLIEIE KIS 12 81T 5 KEF]
oL o TEUAKREHFEOMETH 72, TNEFHAL-VOFRE, H5VIREBEI AL —
ELTOBNMEIC L DB SI/ RITRERE X L o THIBERERIZH 35,000 B2 O [
B, BEERE 2 5 REMICP T TRRATRROFEMFHADO T 55D TH o720 £
BB FE MTEEL EROERETH o7z BITKIEHE 2 28 IREIE B E R KA
AF e NERHEL, EBAMOEBLEELIT ICTIREEND o7,

M CKIE8 (1919) ~KIE 14 (1925) 4F) © B3 - LMK, HARAE & oxtizin K
SR BRI A 1T BT 5 KEM O TIICBITAKREEHER, L TORMEEREN
FERL L CEE/NBETEKFESBEXSTHEROKERBREOEZMICOVTHDTER
BrEINZ L2 5MOBH L5, 48], BERETEKFMEOKFHE LRRON VIHTER
RIS R EEOH T TH o720 I OxFTIER 09I HERIBEFEARMEE OS5
WILRE B L TRESIN, BHEFRASHICBIT 2FATORNIEEEE S HEIR
BRI RNIRERE LOMIZHATH ), FHRINOH - TRTORFEIRE (ME
LRI CTh o7z BUMTIRKIE 11 (1922) FEEEMHEZ L LT, FRMEBENFESHIC



TR BRFIRLE I BT 5 RKIEMROTZEERE & 2 O E R 187

'

&

FREERYEEIN % T 720 EIE M Tl - $REHET 3,000 HIRA3T bz e RIEATH -
7o FRGEESEAREGFEIBICL o TITEEEE Y, RboTeA Y MERBIIAVE A T -
FIRHE L2 e AR RENREENT . T20b L TIZEER .08 LR EEDS
KIBIZfR T,

FIHE (RIE15 (1926) ~BEFI11 (1936) 4F) : FEMFI A Z o A0kt & 2o, &
FE IR B FIHLE S X B KM E B O BR, /I BKRIRLA I & 29 O 7K E RIS AR
EBE ANV =)Vl Lz, ENHOTRICEIT2KEEOMH A, ERIZB 5 HMAHOIK %
HEICEFEAREL AR A EROFBRAOBWELERL, BOBEBREEZIT- 420 TOH
FHEEITOEF MK 2,300ha DREMFEAPEE, QEAMOEELT, @7-HBoRBELRE
L7zo BHERIBEEKMEEOKEHRER I EICEARE SR & L CRBRGITHICREHE A,
BATHER, BV ORE L - 7275 ¥ LoBLiAOTLT#IT L) LT oEGhE S
AR L TREDKTAE U2 BWED IZOWTHESEAEIERI, HAR, FHENFE
OFREGID, &0 IEERELFL LD, P THEB/MBETHRERFEXD P
ORI O EEAENI TH Y, KEELTERNIE Lo 72, 2 ORI S IBES @ KRR A
HHEMBAGI KM E IR LT RICESEM O KIC L 2 FEBBEOI AP RAE L
TENEE LT, BRMBHOBHARRIIC L VRAINNIER T &b, UBEERE
W EMKRE L COREREBICERZEX, BENRBOE - RAKG 167That BVlo/. B
PRILINTER 2 VAR L, SIS 2 BT S S ELIT- 72,

BV (R 12 (1937) ~[ 20 (1945) ) : KEHZEE ORGBY. BN CoREIE
EREAFFLE BT A OKERIESIHT L2282 b > CXEID & L7z, BE IR E
IRFFA OKERZEE L, FITROARNOLEER IR L CAY - 7wy 2 lET 50, KK
HHDAF - U OB #IT) 20 5thF o720 SHOFZEOTLIETA Y 2 b b ¥ 5 401
BRECTH - 7o KENED S RNTE I - 72 B O |8 B2/ 37 ARG A TR E O TEH T »
hitT\wiz,

FE S5 B B K RIS B MR DTEBGRTRIC BT B 0K BEEEEAKBERDOFNS &
RS, O E - FRICBIT AR, ERoREEBEE LS TR BRI ERE
52, F-EEKEBEEAEEEKFEAOBARICRE SN LD ICTRIC L 2KIERERE
FROBHEEOMHEER & 7o 72

FE 2B W R AL A K BA O TLEGEAE TIE, 1930 45 UK JERE 0 B BE 2 5 o>l T 54L& P
TSNz 2D EIE, EHEBFOKERBERTIERON P o720 TH Y, HETN
EThDHo BEIHEIC B B EFIRIFLEKAAEGORBPNAE, HT7EZRBEELBEBEICL-T
Voo BIETHL T OKEK M TIRAGERO BIIZ 472 o CTE - B 5 OEEA - BN EI T
NP, EEAEEEAFASICBVTIEIDL ) RBXIIRON Lo 7. BEIGICS 87
PO BRI KEMBEE 2fTo T Z 8B HE N A,

F-U— K EFERELHMGRK - RO - RKEERE - R - EAMW



188 RET - G
51 A X #

FYFEHE (2004) ARMEIREL] LRIERBORE. BIGHI%80(6) & 73-88.

LRI (1998) HibEr B KT & 2 bk & FIk O — RIS E - BRHE-EEIL TR R XK 2 i s LT -, Jull
57 RAAREF A I ETY ¢ 1-18.

R RER (1979) IR T B O JE0. AL 450 1 14-18.

PRBRSER (1906) B TR0 T 2 5 AN, KHARIAKER 288 © 34-44,

A EE (1985) TKIESEE] ORI T S MEA BERMERIREWLES - 17-18.

EHF B (1986) AKiEHE AR E HRHMEOE - 1970 #RBEO [KREHEE] FH LY - FHX
ALRrgE 7 ¢ 115-121.

W EE - N - B R - RHSE (1993) HFMRERBEOERICET 298 (1) —#EkRoR%
A —. AARMEESKEHITEI04: 117-120.

WHEEE(1993) S EH - BHAH, MEREE46(5) © 8-15.

HIHF A (1993) BREIERE QW8N — 03 E OFMRE R BRI T —. KEH - BWHEZE 6
19-24,

EHFEE N & RS (1994) BACEIREE EOTERICE T 289 (2) ~H 794 MED 7 L —
LT — 7 AARMFERETHILE 105 1 205-210.

KERE - LBMETE - HHF 5 (1995) AR EOFBUICE T 20198 (4) ~ MEAHER - BRI A
Ly x—=arofr g4 MEORE -, HAKERSRRHLE 106 1 571-574.

TE®SE - KAEZ - SHAEEA99) V) LY g VEBICET 2 BN EREEOER. BT RFEEF

REE MRS 28 ¢ 41-48.

THFEE Q000 MEOREHEHIIOWT - BRERLHE T - OORENHEEN - AARESHERTIS
WXL 5L T7-10.

FUrRUIDO, H. (2003) A Forest Management Account. A Feasibility Study on Watershed Management by the

Tokyo Metropolitan Government. /n The Progress in Environment and Resource Accounting
Approach. KURABAYASH], Y. et al (eds.), Imai Shuppan, Shimane, 174-186.

AL (2005) K EAERE I ¢ 2 KEHOBIS - BRI WT. KFIR2283 1 1-35.

FEHE (1990) H AT RO SR - 2 OKINITE - 464pp, HAMERATS, BN

Sl B (1980) &FAR. 278pp, H AR amtt, Hi

AL (1900) KB HT 7 7255 DS, BUEZE3EEE230 ¢ 465-469.

WHALF (1996) 17 & 7y 2 Ly F 21 EHEOKIEM. 63pp. 1} & AR, HE

FHE - AT (2002) LM, BAMEEFRE212) © 193-194.

BPRIE(1982) FFEMESR. 1389pp, AT

BHFERFLEFEQ002) BFREBEHEES. 740pp, AF.

2 &;F(1998)ﬁﬁ%ﬁﬂdﬁﬂdﬁ%@%&i@ﬁ—%iﬁﬁﬂc:fﬁhtw K OWDORESTH & & LT~ KRR
#.99 : 133-184.

£ T (2004) BAKEMOES & 2 OB - A L ETOBE S - 278pp, FAHMES, =i

®OAET (20062) % 4 s A EREHFE-ETF - BENE LR X OKEERA - AEREE 58(12)
15-18.

R T (2006b) HBGEE  BIEIUE LRI R R OKEEEMA. KEIFEETE 18 79-82.

FBETR (1958) Ak HIFEEE D ANEZE BN 2 S e 0958, 104pp, SRUKEE AR B SR B, BR

JE 2 RIE T ER AL A (1926) BEZE /B /K FIRLAIRERE. 24pp, BF.

FEFE M T T B IX (1971) BEZEFOBRIZE . 1632pp, A

JE 2 O B IXAR (1999) B2 /BB SN B R0 &R, S2pp, BF

REIFEE (198 1) KIFEAMERIZBIT 2 THREBMORE (1) -~ BHAMEBE~OHT —. KFEEFE 140 @ 1-24.

REIGSE (1981b) [A £ (ID). sKFIB 141 © 32-55

REIGZE (1981c) A B (I0). AKFiEHE 143 © 33-54

%Eﬁﬁoﬁ%ﬁ%a%a@ﬁ%ﬁﬂﬁﬂmﬁﬁ%%%ﬁﬁ%(m)%iﬁ%&ﬂ@Mﬁ.WW,Mﬁﬁﬁ
HEROHEI




HESE R KR G2 BT 2RI OTEBGETE & 2 D E BB 189

RAIE— (1986) T ik B IX & il # — & ICKFBEBENRORE & RFAIZ 2T~ KHEE3(30):1-14.
HRELHE (1974 BEFEREEE. 8llpp, aFE, BF.
FEH(2005) RIEH - HAHBEBOMEL. ATIBEBF47(11) : 46-53.
T2 (2001) ZEIFMR#E. 128pp, JTB, 3l
FEEERR (1930) HFBMASFE OB bk 570 : 57-61.
FIATESE (2003) N LA 5 R e BIX or /T HIEE RX O &4} (Ft). &E I B EEHR 714 37-41.
NNEE (1980) HARDERLFEE % 1066p, BRIHMEMES, HE
7&'1%%5;%(1992)QEﬁW:jo‘b‘é%‘Uﬂ%ﬁ':?%tﬁé?ﬁe%ﬁb:ﬁ@a‘éﬁﬁ% (1) —LBUEHEROBRERE - JCRIE
87 1 1-87.
HEIT (1959) & FRICBIAMRBOERARX S OMER. HEl
WEFFF (1996) b7z L7z b DKM 5% % EKFEORE R 224pp, ELELHEERE, H50
TEEHE = (1977) 1 it R X 0 B F &8 Gl % & B3R, BE/IE LM RIXAR, 125pp, 3. 65-110.
EHIT(1979) FAWE, 1399pp, HF.
SABEL (2005) FRARBRIERL O BRI & 3. RMIFH(T) © 4-7.
E¥e 961 E2EAKFIRIE L INBBERIIDATHETOEE (e E)HBRENFHAE FRERR.
146pp, KFIRHEWFZERT, TED. 41-59.
BIE M H EIGER (1998) B M EREREE S TORIEDR & REESE. 305pp, HIEENE, A
fHM S (1978) HAMEHIIZER 3. 228pp, HATKF RS, Hal
4 EIRRELSAE (1960) HARARR S, 1229pp, .
(200644 F 28 H %)
(20064£9 H 11 H 53

Summary

In recent years there has been increasing general interest in the social functions of forests. In
particular the aquifer-recharging function of forests is closely connected with forest management.
The authors have already shed light on the process of forming water conservation forests by water
utilities in the Kanto region, and on some of their management practices, but in the forest
administration and forest policy disciplines there have been too few empirical studies of cases of
water conservation forest administration by agricultural water supply organizations. The authors
therefore chose for study a water conservation forest owned by the Kaduma-anazeki Land
Improvement District (“Kaduma-anazeki General Irrigation Association” in the prewar years) in
Iwate Prefecture. The association started acquiring water conservation forest land in 1927, and we
aimed to determine how this forest was formed. Water conservation forest issues can also be seen
as mutual upstream/downstream relationships involving rivers, and in elucidating forest
management issues the process by which these relationships form has the greatest significance.
Analysis in this research therefore focuses on (1) the emergence of upstream/downstream friction
and the process of reconciliation, and (2) forest management plans which appeared in the early
period of water conservation forest management.

Our research sources were: (1) documents of the Kaduma-anazeki General Irrigation
Association (currently the Kaduma-anazeki Land Improvement District), (2) forest management
plan of the Iwate University Omyojin Experimental Forest, and (3) forest management plan of the
national forest Shizukuishi forestry zone. Our research entailed historical empirical analysis
based on documentation and dividing the process into time periods.
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Results and discussion follow.

The years from the Meiji Restoration (1868) to the end of WWII (1945) are considered the
early period, divided into four time periods based on changes in upstream-downstream
relationships and in water conservation forest administration.

Period 1 (1868-1918): Opposition arises toward waterwheel use; first phase of water
conservation forest formation. Downstream at the Kaduma-anazeki General Irrigation
Association, preparations are made to organize the association, and systems are devised for fee
collection and decision-making. In this period the source of friction over water use for the
association is the issue of securing water to use a waterwheel in a water channel. Problems were
resolved by creating usage rules or supplying electricity as an alternative energy source.
Upstream, a national forest of about 34,650 ha was created from government and privately owned
land in the upper part of the watershed. From the late Meiji era through the Taisho era charcoal-
making was the main use of forest in the watershed. Upstream people also engaged in agriculture,
livestock farming, and making dippers. Later the Oshuku River watershed became a water
conservation forest with high-quality cedar and false arborvitae, and had sufficient resources for
directly managed production as a national forest.

Period 2 (1919-1925): Increased friction over water for agriculture and industry, and over forest
use; water conservation forest awareness in Kaduma-anazeki General Irrigation Association.
Period 2 owes its onset to the first mention in association general meetings about the importance
of the water-conservation function of forests, which occurred against the backdrop of growing
water demand downstream and increasing timber demand upstream. In this period the biggest
source of friction over water use for the association was establishment of an organization to create
the Shiwa County Farmland Consolidation Association. Ultimately this conflict was resolved in a
way that enlarged the benefit area of the Kaduma-anazeki General Irrigation Association. From
the perspective of the association, the Morioka Electric Co. hydropower station on the
Shizukuishi River was also a source of friction over securing water volume, and during Period 2
there were large increases in water demand on the midstream and downstream sections of the
Shizukuishi River. Opening of the Hashiba Line for train service in 1922 catalyzed another large
demand increase for fuelwood. A total of 2,970 ha of grazing land and meadow was created in the
national forest. The production of dippers, which was once a major industry, considerably
declined owing to a dearth of the needed wood, and in its place arose new timber demand for the
larch and oak needed to make cement barrels. This meant a large increase in timber demand
upstream, mainly for hardwood.

Period 3 (1926-1936): Continued forest-use friction and its resolution, and the start of water
conservation forest administration by the Kaduma-anazeki General Irrigation Association. Period
3 is marked by the association’s first survey of headwater forests. Owing to the increased
downstream water demand and expanding upstream forest use during Phase 2, the association had
a strong interest in upstream forests and carried out its own field survey. The survey report
proposed: (1) apply to have about 2,300 ha of national forest incorporated into protection forests,
(2) improved national forest management, and (3) creation of reservoirs. Association
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administration of water conservation forests was mainly on national forest land, and
simultaneously involved the incorporation of protection forests, afforestation by the prefecture,
and purchasing of forest land, but a clash of interests arose between the association and national
forests, with the latter involving management limitations and an avoidance of land sales. The
association’s wishes regarding purchases were buying land in the watersheds of the Oshuku
River, Sakamoto River, and Yabitsu River, or to have land transferred for free, but in particular the
Oshuku River watershed was a cash cow for the national forest Shizukuishi forestry zone, and a
technologically valuable place as well, which made the sale of a large area difficult. One reason
that the Kaduma-anazeki General Irrigation Association set to work actively on water
conservation forest administration was that it expected a larger budget due to expansion of its
benefit area, but in the prewar years association income was declining due to hard times in the
farming villages. Subsequently the association placed emphasis on the administration of water
conservation forests as property forests, and it bought about 177 ha of national and private land in
the Oshuku River watershed. After the purchase, it sold the hardwood trees for stumpage and left
the softwood trees.

Period 4 (1937-1945): Start of water conservation forest management. This phase was marked
by the conclusion of prewar water conservation forest acquisition by the Kaduma-anazeki
General Irrigation Association. Water conservation forest management by the association began
with either cutting the hardwood trees in natural forests and planting cedar and red pine, or
tending the cedar and false arborvitae in natural forests. Forestry in this phase consisted mostly of
initial tending, involving mainly weeding. In terms of finances, stumpage fees from the hardwood
trees on the purchased forest covered about 70% of afforestation costs.

As with the water conservation forests of water utilities in the Kanto region, upstream-
downstream friction in the process of forming the Kaduma-anazeki General Irrigation
Association’s water conservation forest consisted of the deleterious effects of heightened
upstream economic activities on downstream agricultural water use, and, as seen in the
relationship between national forests and the association, the inhibiting effect of downstream
water source protection activities on upstream economic activities.

In the process of forming the association’s water conservation forest, the aspect of building
water conservation forest assets was stressed in the association from 1930 onwards. This deserves
special attention because it was not seen in the public water conservation forests of the Kanto
region. About 70% of the association’s gross income in the prewar years came from fees and the
balance brought forward. Purchases of public water conservation forest in the Kanto region
received direct and indirect support from the national and prefectural governments, but attempts
toward such support were not seen in the Kaduma-anazeki General Irrigation Association. And
fiscally it is noteworthy that highly independent organizations were actively managing water
conservation forests.

Key words: Kaduma-anazeki Land Improvement District, Shizukuishi River, water
conservation, water conservation forest, national forest





