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Table 1. The difference of annual mean
precipitation by the difference of
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Table 2. Topographical factors to the Estimation of annual
. precipitation (Spreen’s - methods).
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® i) 10 47 S 210 S 19.2 | #® || 1651 1665 14
¥ B 35 250 S 210 | S-W | 18.6 ” 1699 | 1730 31
* B B 60 350 S-E 110 W 17.0 ” 1710 | 1740 30
X B 115 300 S-E 90 E 16.0 ” 1750 | 1830 80
P 3 150 650 S-E 3 | N-E 8.0 ” 1789 1770 | —19
= B 140 300 S-E 60 | S'W | 140 ” 1970 | 1980 10
3 = 170 590 S-E 9% | N-E 7.0 ” 1790 | 1795 5
x i 37 260 S-E 110 | S-E | 13.0 ” 1645 1630 | —15
BE % R 50 540 S 180 | S.W 9.0 P 1817 1670 | —197
B @ 250 450 S 15 | S:E 5.0 ” 2122 | 2110 | —12
® O OA 155 440 S 60 E 9.0 ” 1830 1985 155
i x 280 680 S 60 S 8.0 ” 2340 | 2210 | —130
® #® 510 400 S 180 | S-E 0.0 ” 2505 | 2540 35
» % 55 170 S-E 80 S 16.0 ” 1665 1690 25
VN s 40, | 260 S 180 S 18.0 | % M| 1595 1560 | —35
B =1 45 300 S 120 | NW | 13.0 ” 1597 1570 | —27
- tin 160 600 S 160 S 6.4 » | 1740 | 1800 60
" & 100 780 S 180 S 5.0 # | 1690 1640 | —50
+ m 380 360 S-E 40 E 11.0 ” 2061 | 2015 | —46
g | 60 440 S:E 60 | S'W | 122 | el | 1714 1700 —14
F. - B3 30 33 S-E 170 S 13.0 ” 1701 1620 | —81
N ® 40 | 447 S-E 60 E 21.0 ” 1687 | 1600 | —87
* ®n 35 265 S 180 w 12.2 ” 1643 | 1645 2
n ] 70 560 S 90 S |.16.0 ” 1700 1700 0
X ® 80 555 S 3 | S-W | 150 ” 1949 | 2045 96
o1 n 120 430 S 15 S 12.3 ” 209 | 1910 | —180
th = 270 630 S 6 | S-W 6.0 ” 2139 | 2190 51
H & 260 640 S 50 w 6.0 ” 2157 | 2165 8
E #® & 75 420 S 150 E 10.0 ” 1684 1740 56
th 0] 35 70 |° S 120 | S-W | 220 ” 1629 | 1270 91
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g u 5 pErEwesx srn | w08 g e le X |eeselpeea =
Observatory Xy X X X Xs Xs X Y Y-Y
(m) | (m) O : (mm) | (mm)
b3 B 15 50 ‘S 180 | S.E | 22.7 ” 1541 1620 79
[z * 105 441 S 90 E 8.0 | g | 1675 | 1765 90
X z W 50 370 S 40 S 13.0 ” 1617 | 1670 53
% - & 45 3 | S 60 w 12.9 ” 1724. | 1660 | —64
u L 85 270 S 60 S 18.0 ” 1720 | 1825 105
* - " 155 640 | S-E 2 | N.-E 7.0 ” 1650 | 1640 | —10
3 & 100 470 S 60 E 2.0 ” 1688 | 1785 97
H I 80 340 | S.E 70 | S-W | 33.0 ” 1754 | 1745 —9
& B % 85 340 S 60 | SW | 14.7 ” 1818 | 1825 | . 7
s ] 205 280 S 9 | S.E | 19.0 ” 1852 | 2025 173
% & 350 500 S 15 | S-E | 10.0 ” 2195 | 2205 10
%x B 590 600 s | 18 S . 5.0 ” 2569 | 2610 41-
%5 ™ 85 300 S 120 w 24.7 ” 1754 | 1715 | —39
W H 145 500 S 70 | S'E | 10.0 ” 1809 | 1850 41
. & 65 360 S 120 E 16.0 ” 1867 | 1705 | —162
* " 135 840 S 90 S 9.0 “ 1904 | 1820 | —84
n [ 3 210 440 S 15 | S.-W 9.0 ” 2182 | 2115 | —e7
P ® 7 140 | N-E 210 E 23.5 | & #8| 1648 | 1680 32
X % H 40 | - 180 | N.E 210 E 15.0 ” 1645 | 1780 135
] X 40 180 | N-E 210 E 24.0 ” 1599 | 1770 171
® . % 10 5 | N-E 290 | N.E | 27.8 | g | 1759 | 1695 | —64
¥ % 3 10 | N-E 210 | N-E | 38.5 ” 1734 | 1695 | —39
] # 10 18 | N-E 210 E 35.0 ” 1782 | 1695 | —87
3 x & 18 80 | N-E 210 | S'E | 21.4 ” 1811 1700 | —111"
& 5 55 250 E 150 S 20.0 ” 1858 | 1865 7
= X 190 400 E 90 E 15.0 ” 1965 | 2045 80
* I 350 590 E 0 E 9.0 ” 2308 | 2215 | -—93
B 5 415 520 E 15 E 8.0 ” 2317 | 2330 13
& # 630 330 E 15 E 7.0 ” 2570 | 2625 55
® ® 20 10 N 150 N 18.0 | &£ | 1851 1865 14
3 A 40 90 E 180 N 27.0 ” 1941 1915 | —26
= R 60 340 N 70 | NoW | 13.0 # | 1920 | 1960 40
B ] 45 180 N 210 | N-W | 110 ” 1964 | 1920 | —44
/h # 230 610 N 140 N 8.0 ” 1940 | 1995 55
& &R 3% 400 N 10 w 6.0 ” 2341 | 2345 4
= - # 510 450 N 120 | N.E 7.0 ” 2467 | 2480 13
A o .7 20 300 | N-E 210 SW | 2.4 |# k| 1870 1725 | —145
ik N 80 470 E 49 | S-E | 1.0 ” 1501 1820 | —81
i % 25 100 | N-E 210 s 14.0 ” 1857 | 1800 | —57
X ] 3 30 20 | N-E 210 N 22,0 ” 1863 1905 42
¥ * 70 330 E 210 N 12.8 ” 1811 1905 94
® B 195 720 | N-E 6 | N-E 5.0 " 2182 | 2100 | —82
= g 120 520 E 30 N 10.0 ” 1940 | 1935 —5
= # 145 660 E 90 S 8.0 ” 1898 | 1935 37
/N &5 20 | 500 E 0 S 8.0 ” 2021 | 2100 79
£ % L 340 360 E 0 N 8.0 ” 2034 | 2110 76
N 5 EI|. 42 340 N 15 E 13.0 ” 2518 | 2455 | —63
B H 180 220 E 10 S 1.0 | g @ | -1907 | 2000 93
TR - P 570 600 S o) Ss.w/| 100 ” 2351° | 2380 29
A B 450 350 SE ] S-W 14,0 ” 2297 2220 —77
8 25 380 | S.W 180 N 36.0 | f @ | 1699 | 1620 | —79
E R OH# 180 430 | S.W 30 S 12.0 ” 1961 1840 | —121
& B K 295 400 | S-E 15 | S.w | 130 ” 2034 | 2175 141
A E 4 | 177 | s.w 180 | S.W /| 253 | | 1549 | 1520 | —29
] B 105 560 SW 180 s.w | 163 ” 1543 1590 47
th & 30 480 160 s | 130 “ 1527 | 1520 -7

(&) Xi=eclevation, Xz=relief, Xs=direction of valley, X(=exposure, Xs=direction
of maximum relief, Xs=gradients, X;=region, Y=annual precipitation,
Y=estimated ‘value.
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38, k¥ LROhH10km DITFOBAZ &2, ENLDELD, RORBEOMK, IHEEMOERIR
o FiLER e S S km O, i 53 OBEREY, HOTRBREAS(HEINIFDOR



6 HEARHAEREBENAE XI1BE

gHs5h0, COREREOFEN HERERTOR
BEITHEINT, KEOBRAORAREBEEZDS
WEE#KEOTLEDOR,

COBOFBIMUERRICAET2X5CHY, §
RRRITR, ®ik- A% - XB L - ALRSox
SURABRAOLBE T CREBMFERMIOh
o, JEN - KEEFRICRET 3 2h X DB
IEE, Ml - =8 - R0Q - BE - fulitioRTT
REMEDHEEICK .

Spreen DHEED DD, WEREKHEAMAD
ERELZOTIRALTHEY, CoBELFEN
By ohi BETRNEMLLWV).

O HothoBERONN. FHRE, BAEAHOK
froHPieyy, hauRed ezl LiloBEe
UENHUEZEL, chicgUTHEBNASEL, &
HoBE AN LTI Bhic EROMRNE Bbh3
B, RELTENDEHBINELNEES FEME
4 REFY Sohie. Tk, Fols, @roBEET
2 EROF R SHE xh, ERELSKBO
i, BEOBECEBESBOAMS S2MELS
k(B

O H#EdRoER. NEpwircashiEy
B2, RDXS LT 2HEME, HEEE OMICHE
RI¥EdD B4R D ERE LSERESE T 200
BETH 2. PEEHMBROEY EEHAORNERD
T, 2R, MR RAORMESKIREOR
'm&mmbgn.xﬁ%n&xpﬁabénuguu
VWORRRITH S, LbLiEss, B2 Roaues
BHELTH3E, #BRADBAIREOHLELT,
WRORAKICHE 3 E, BHE, BERHD, ORS
DORACERNSHRDO H 55 AN L0, CO
B ERCRBRURTBRAE RS OTO S T & MH
Hohs. COREHERDLTAHLE, HITORE
ZRUBDLETIHBEDOFE, EEBHLRLOUN
THahEEEIhAE.

O ZMRAROBRA. 2 NORIFIZERKEIC
DNTIFEOEDDTH B, RBHEERLES
T, ABPS9HZTCO6 HAMRUI~IIEEDI
A ARIEOOVTRITERS L EC A, FRARD
BaL Wk PR, HEMRORBEXEHOh
x. .

O SHEOfERk. Spreen DK, RO
R (EAL0F501R) kR, RAEE (k

T EAIT2km YD 1em) OFRENY, TOEHEB

RodubGEIc B LB ERE b &I LTRKER
SHEOHREERTUEIDYTH M, ChkIDRLE

1584, KOS RBKEERECEALT, A

Bk Y SHMRREZERTIONSEHETH 3. T
OFER L 3 EMEEROHB L EBHEOEEZ—A
IR B, PRDERTHEE, ERREIN
THEEISBEATH O ENOERRASUEERT
BOC EMHDT, SMlbBRORLHLLT L SEBEN
RFEVARENS 548535, )

LI EdS Spreen OFEEBAULBAORETES
¥ ChoDTELERDISHHET SRIBA
bfohzrk>5TH 3.

(@) MFrZETES584,
WEORWERFCH3., BEE LTREEERE:
B5k0, ASLOBTEGLLELOERALLY
BEOd, ZOFEHLOFECBRERALNRI L&
LT~ aREMME L 23, :

(b) SoKkm, ERfERHLTE, BE®OW

 BERTIEGTEL, RORBMMELZOT,

ZOMOBBRINETUL S BRNBIFELEL T3,
(o) HFHERFEEBRMIT B2 —EHIRTLS

Bicit, MEEROHMEE Db OERMBE I

TR ENBE LI,

(@) WELASTEROHME REREXRLICE
BL, xOFBE->THEEROMRIETRSCL
PHETH B,

PLED BEAD RIKMIBRTE RGBT BRIy L
AN

4. BEOHMZEK

ApwORERMICHEE>TLERL, chick
STENbES AN ZDYTH 3, CORAE, &
DR X2, —DO—D20IIPHEBNLED, BOTF3D
Tt l, REBEORRIRURI, BICKBED/N
INBRRBEINTEEERIZL T O RS
EZoh3. MERID BEHIh Ko EHHE
iz, IWEBBRM/NIVHOR X310 BENER
{, XBEEIZHDR LD DI EBMBELDITNT &0
BRMEASHhTESD (IE1961), BEKRD KRS
AFmRAEUBRTESLIhMECXE S, £
OhORBEBHERY, /NMNIRLTHMETESIN TS
LOLMENBLITHS. COLSBAHOM K

BOASUBHERLT




HT-H8 - ¥h: BB IEARNILOER KRS TOHE 7

LT EOBEOBEOHENEREZRIZLTH IR
3, RxOHHICEY BILERRL £ ORERRIC X
STEEZLITHS. ATHVFREEDEIEKRE
RLEHAR TR, RO/NSEIED BB R
7259, 20km BEOREER/MANEZ L FYE
BE AV T ROBRFRENTOOh TN 52 (I
OEJCBAINAERKEROH), chib LER
Bo/nuEHRRS TR, 20km XORIKD/ASI
BRTO KO FHLR EBE LI 0L FEXoh
3.
D &S HESE TS OB EED 5 KRN
BHERBEDIOTOEVDOT, RKNLRIEL
B A, Z0HIC, FHBEORDHFLCONTE
ZTHI.
EHEEORDFLE LT, —HIKAVLATVED
o3, N Lk FRE, LY, TOHRKIC [BER
ERESOEY) B0, [EESROMRAEL~PA
HNOESEE] 2WET 2HETHEN, Chodk
EifgT, MORDONABMEBAERETHYD, K
{bicks LT3 L BRIIBEETORTOLEORK
5 EBRABTARAADTH 5. COXIBRAE
e LT, Msthi el o h 3o toRk
3 LT, MR ETRBIh T2 ManEkm]
TomESE! HELoh5. HIER R3—ERE
oL ONIBEEEHT, BEOHNOHEOEE
2R ABLASRRETSHY, Mikos2d, BR
TSORFOEEERL S50 LELLNIHE
HRZENETSS. ChiELT, RFRR—ED
UTOROFERATLChENDED, BEBRE
Lc b e LASHERETCH 5. B% EAAH
DERPLNBARERSEEREOENELEX L
h3,
. — AR AR BERE S TEBOL, B
UICAZBMAERT 20MEETCHE. COBA,
BEDRIT[ERBCAZIZEEEKL, HENTLER
oftiic, NEHKLERLTRKEDLSGTCLENE
Zoh3d. —F, BhdEIICohT, EXROR
ELMATIONEETHD, BEMREIR, Rl
HHORHEOB ARG TIRALL, HH - BEEHESK
HOBZHERLTOIRELALE LS THE.
HEHERORITIEELT, EAR/L THHRBRD
NSURREOREEREL, BR~AROFBOW
MOEREANT 3 LENES FIHTHERE). C

DA, RUEEE - EAEORIEEFATSL
EMHkS. 29, BROXERET M, 1km
PIFO/NSISBRCER L, KicBRE, /Mgl
ROEBEREAT B ERETO%, BE - ER
OMERET 3 T &K XD TRETTMO L% EHRE

Lih, BRELAEDT 3 & D Hk3.

B chnt, RBAERLCLT, Fkm OFR
RO ALY CTRERELRD S HFER, TR,
FERLEAMLOARNIHLAED, b oybphoibT
BLEREDT, FLED RENHL T &M B2
», EEERETR, EROHEMICLICIDOTRE |
NEZBTERBOTH, BB LiInd ERT.
1), APHERTHEONBE LS, FHLORME.
IC kD TRENRHAICHNES 2 B2hdtisnz &
EmELTHYSh3.

ERBoXS Kk, EREER - YHUAERE, O
MuEEsASRTEOhE L E. O REERR
DUMARRLALD, BELAEDHEICLE. O
D FRAM O MR AT D LR BRI
chRENEKICE. O HAURKOKRNCID, BE
TREEDM B ANOEEMRRIBITH BT &, oo %0
FTEhicBlEE b OTOIDT, ABEOREDTY
bz, &% - EAmo feRfEE fAT2 CEkL

2

CZCHBIIS A DL, FELoFUK, HbEE,
BN REAOMELOBREIK LTRILETSPTH S
A, DT, BEOHREEEMKERE OBERERTE
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B L AREE OBREERLAELDTH 3.
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T 200m ZOMICHEERAML, 2ok, BENE
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RY#EIOELRsh, WHENB LR -
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REEEOBAIEM L BRERTH 2.

® 1kmEHE—3km EARE (S0m SHH)

B 1km ¥~ 1km FEANIT L BEPLESR
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HMECEHRNITIZE 28, BEREDOSDIUEL 2
SE¥hT¥rAnsohic.
3km 4 » 5km AKX VAMREMKREBICE
BAEXhAERREEDONDIDTHLHS, YHIEZD
BhRASDL, BETIISEEOBEII I P53
HAGBARYT Y, HROLOERMKDHE RREN
TN ERRAELTED LN S,
® 1km % —1km EA— 3km BERE
: (SOmEEH)
1km $#—1km A8 —8km HHEEE
(50 ” )
AIEEO@DIEAE 3km, Skm FOERIKLOT,
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AERLELDTH 5. .
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BN E LY, FAEOLOE S BIFRBE X
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BGEL A, chEec LT 10km LD EiCE 3
EMBE R T ALK D, T 50~100m RBEEH
ETHENAERE L S>TEHAMBDOINE LS KR
5. Th—F, HEROA¥KOMIE3km EXDHA
2, KEUBETOERWNEL, BT LT Ok
HMEXELTH 3, ERBRNAERI3Y, &
fdsE LT8km, #ic 10km &7 3 &BKICEST
HRENLENATL 3. ZOXSICER, AkEERE
Bk 2—E&—EH5 D, 3km FEXTRPPTOR
BOUNST ¥, 10km CRAIT ¥ 35DT & HHHY
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$H5—20KEE LT, BEEOFEURELRDT,
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O, ‘EXEHE LTIt 5~8km DERKEFOHLDH
BERLEZONZH, BoLbOHARETHRE LR,
HI® ) kRY, 38 km WHIEAT & 8 km HBHE
ETOFEHE OB AIRD FRRERD:. HicD
WTHELERBE, SRORRS—BHESH, T
b, MENRUEL LS EBKOMMBIESET IR
HbHHobhTHBLHTH 5.

aE, ZODERRNOEAI & 3 FESHEHEND
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kmER—3km#ER] & [1kmiEE—1km EA—
8km iE# | MOFREEZBEREL UTRET 3
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ZYOLRERE LA B4 RZE O EREMKE, Ei
RTFRE~RERNE 20T, £ LEOILRORFD
REARPERIRD B C LR EDTRASH B X
3THB (RO iEFILMEER LTaE/MY, 1
ROBHTRETECEHREIOTH HPHEKS).
COXHUBETORLES, RETCOTRREKESR,
BRESATOHKONELTET S, REENEEL
TW3X5THY, AT, ToBRIEELE
Fic LTREOBEHRERE, TR LTRADER
BELESRT EICLE,

VE, [1kmBEZ—3km#ER] HE [1km R
—1km $A—8km #4 | HOFHHE H, TAD
FHERONLBREES b L0, BARRIZ

R=AiI(H)+f(B)
Tr&h, H Kk >TRKENIIED bhi-Rkiic,

h itk 3RBEAENE~ROK BT LERA X,
ZhiCk > THEOHKBMNES DD ELEZIONS.

BHRBEOHRNL, B (Spreen OFHEAE AL
A TR, #AEPLR LTS 5km Y ONER
%, MROKRREEZORLOBEREERBT LK K
DTHRBICRDONDTH B4, TZTiE, A
DFHEERLT, ®0RE, AT HFaTCoERE:
kB EBBLETHD, HBKELS>TERDOHM
2B AT EMAREEZ DR B,

mebh bTEROFMIE, MESNT, BERN
2FIFT 200, BRLEHTHD, BOoEEBNTE
3, LbLuss, CoEBNTRALS 288, &R
TERAREBTORMTHY, 2oLk, BERAILITOD
ERIER - 7R - 58 - BEO 4 hESH B0
T,. 2BOEREM301R BHT RBREL RETH

®3IH ERMOHNERIITERE (ERZXRVOPUESERKCLS)
Table 3, Some Altitude-Index by dfferent topographical-operation to
.estimation of precipitation,

w 3 oS B Altitude Index
W B | FEAR En_ |ipa_ | BE— |1BE— | 1EE— |(1Z—3a)F
g . &) (m) |#% & & %5 dmp | VEE |3EA— |1gA— | (%15
kil | 3E% 5% 8% | 8%))1X¥
@® @. (m)) @ (m) ®(m) (m)| @ (m) (m) ® (m)
k3 i) 1651 3 5 5 5 10 20 10
E R 1699 62 40 25 20 25 40 20
E: 3 B R 1710 2 30 30 30 35 . 110 65
* % 1750 39 45 35 70 50 245 150
# k3 1789 62 95 45 160 100 245 175
— B8 i1 1970 45 45 45 75 90 240 140
F -3 I 1790 40 50 45 140 170 330 180
X il 1645 16 30 20 30 30 40 15
B ¥ R 1817 35 45 45 | 40 45 90 40
-] i} 2122 80 140 135 - 220 310 420 290
®OA OB 1830 L34 © 45 45 180 200 370 200 o
| B 2340 170 275 265 350 320 440 360
# 54 2505 960 850 650 910 680 860 720
- 3 8 - 1665 25 40 40 80 40 130
4 be:d 1595 S 30 10 30 20 50 10
B =3 1597 6 35 20 30 30 90 40
B it 1740 4 20 15 60 20 160 90
= 3 1690 3 40 16 10 20 70 30
+ ] 2061 120 230 240 390 500 620 420
-1 G| 1714 8 50 50 100 50 200 75
F ] 1701 46 40 40 40 40 80 30
N b3 - 1687 6 20 10 S0 55 ° 200 110
- A 1643 4 30 2 30 20 45 20
AN [ 1700 7 . 40 20 50 20 70 45
x -4 1949 | 64 110 80 90 85 120 140
H 2] 2090 200 340 305 370 305 410 280
th ® 2139 . 132 320 280 380 280 470 350
b} ’ = 2157 120 . 320 270 330 320 540 380
r B ® 1684 - 59 40 . 40 40 40 90 60
th i) 1629 10 - 25 20 20 25 75 25
= B 1541 11 10 10 10 15 25 10
B’ *H 1675 14 30 30 10 30 110 75
X =z M 1617 25 45 40 100 50 120 80
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B B xR B Altitude Index
BN R FRAR TEE— |1BE— | 1BE— (1% 35

- _ = = = [(E—3%)F

& | m (waw|FESDEES ks s |1ma— | Qk—1m-
A Sk | swx | smx | BR)x%

@ @ @(m) @Mm) G (m (m) @ (m) (m) (m)
A 1 1724 25 70 40 40 40 95 60
= A 1720 20 45 65 30 60 140 110
bl R 1650 45 70 55 40 40 170 120
% & 1688 36 40 55 40 40 9 | . -70
[34] i 1754 66 35 45 40 35 150 | -130
B B F 1818 50 50 50 45 T 40 110 130
i3 H 1852 82 110 95 170 170 300 200
® & 2195 260 300 300 440 390 545 430
x E I 2569 600 650 620 700 620 700 650
% ™ 1754 36 40 3s 35 35 80 60
i B 1809 85 =) 85 105 110 180 140
[ | & 1867 35 45 45 40 40 80 85
X " 1904 42 90 70 100 90 180 130
A | 13 ‘2182 100 75 180 280 270 350 250

0 # 1648 2 2 0 0 5 10 : 10 -

X % H 1645 3 10 15 15 15 40 30
4 X 1599 12 15 20 20 20 45 20
* i 1759 4 5 S 5 S 5 S
) & 1734 3 3 3 5 5 5 .5
) e 1782 4 5 5 10 5 10 20
3 R K 1811 3 15 15 15 20 25 20
® B 1858 31 35 35 35 40 80 . 50
= b 1965 105 145 145 260 260 330 240
X * 2308 250 340 345 560 540 625 475
2 5 2317 220 345 345 540 49Q 625 490
& # 2570 335 340 480 520 600 740 640
& " 1851 4 5 5 5 5 S 10
¥ o] 1941 20 30 30 30 30 40 35
= R 1920 14 45 35 35 40 50 40
j - % 1964 14 35 25 35 35 35 30
i b4 1940 35 40 40 40 45 50 40
=3 : ] 2341 195 345 345 470 430 520 440
= * 2467 395 485 465 480 490 5§50 520
A B X% 1870 12 15 15 20 20 30 25
W n 1901 14 40 30 35 35 45 40
k(4 ¥ 1857 10 15 15 15 20 30 25
x 7N ¥ 1863 10 2 20 30 30 35 25
H A 1811 38 45 40 40 40 45 40
% A 2182 110 190 150 340 310 425 300
k3 4 1940 36 75 60 120 75 245 115
1 # 1898 27 40 30 40 45 200 110
N -} 2021 100 . 240 220 240 230 325 280
X HF 2034 130 280 240 350 310 390 325
N B R 2518 425 530 510 580 520 650 590
8 3] 1907 87 90 110 250 140 250 180
. ® I 2351 400 470 470 800 610 800 630
h B 2297 433 480 475 605 560 605 540
R 1699 4 S S 30 10 30 15
E B ¥ 1961 115 210 180 180 220 280 230
# B K 2034 210 380 330 450 400 520 430
R B 1549 3 2 5 S S 10 5
3 )1 1543 32 30 35 50 35 45 35
] - 3 1527 S 10 15 20 30 30 35
m B W 1487 15 40 35 80 40 80 60
) 53] 1467 15 35 30 60 40 60 35
ik B 1690 215 250 225 300 290 300 260
MW OBRk W 1762 I 250 230 500 350 S00 370

@ observatory @ ‘annual precipitation @ sea level @ (lkm (width) buried-valley
summit level) - (1kih cutting-off valley level) @ 1B.S.L—»3C, V.L ® 1B.S.L—
1C.V.L->3B.S.L ® 1B.S.L - 3C, V,L—>5B, S L ‘ 1B.S.L—>1C. V.L—

8B, S, L ® (@+®)Xx¥:
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Fig. 5. main wind-direction by which distributional
variation caused, (1) Apl.~Sept. (2) annual’
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HEAREEMRS T CH S, Bk, HilE BEC
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THERAE LS TEET ZhfR TR, HROdEHK
LitEEex 253 - EROEMTRFRBEOLES
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FeRmE=3ROFMKR>T Skm DNk H 58
HWRE, 2oiiREoiR%E, BEMoLOXH, R
THOLORE, £k, BRARE LT, /NI
KOE®% S5 [1km @EEE—~ 1km HIH)
A mNEERALE. K, SHoALETRIE
CADKEEREOMAMHBIN 2EANSEN, R
2, 20 B0@R»5 2km PRI  5HRIC 20T
12, AOKERELEELTHWEZER L.

BAR=WRETOLELHERKE. EROEHE
i3, WLRCRT LBV THA.

EEE (D) (@ B) B BWHEERARKLOTH
B, KRS B kBR—ESERE] OEBERTH

LA

—101im PIF
—20m~—100m

O HWHWEXS (—19m~+4149m)
+150m Pl E

O HERS

ik - HRURIEP=XiH - BHECE LA, Rt
B, MEAE LT, A8 - B8R - i - e




HT - @8 -FP B 2 HERAI0ER ARSI B OHERE 15
WaesE LERUIYA, 6rARARMEERRUEEMR
Table 4. precipitation (annual, 9-months and 6-months), factors
of our estimating methods and estimated value, )
48~98 | 3A~114 |[Ea+! Skm AR ERFE BRIEREK
BB Qs EFKEAR Q| BAE O 230 REAEO &F X O © =
@® BERE R IRKE FR] X | B8 W | W | 4
. (mm)| (mm)] _(B)|(mm)| (B)] (m)| (m) (m) (mm)| (mm)
% ® B & M| 165 1123 0.680 1417/ 0.858 10 50 S 00 N | 1650 — 1
wRILF ” ¥ R | 1699 1161 0.684 1466 O.863 20 400 S 20 N 1680 —11
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Summary

We have considered and discussed the estimated method of annual precipitation
from topographic elements, which are measured or analyzed by topographic contour
maps (1/5000::+:::1/20000), for the purpose of drawing up of distributional map.

(1) First, we investigated, as a usual method, Spreen's one, by which the
precipitation is predicted by following elements; elevation, relief, exposure, direc-
tion of main valley, direction of maximum relief, inclination and zone (Table 2,
Fig. 2). Estimated result is all well so far as it goes, but it is dissatisfied that
analyzed curves in co-ordinates of individual elements are unsystematic and each
of the tendencies are not clear.

(2) It seems that movement of air current which bring precipitation are not
obey micro-topography but correspond to averaged macro-topogrphy, such as
summit level or valley level, and analysis of topographical elements which regul-
ate to movements of air necessitate the consideration of direction of air current.
Under these consideration, Spreen’s methods are not always satisfactory.

(3) We have examined average methods of topography for distributional
regulation to precipitation by investigations of relations between each of the ave-
rage altitude which are measured by various operations, such as buried-valley (in
different width) summit level or cutting-off-mountain (in different width) valley
level, and precipitation (Fig. 3, Table 3). As a results, it is recognized that closely
correlation between average altitude of “1km-buried-valley summit level — 3km-
cutting-off-mountain valley level” & “1km-buried-valley summit level — 1km-
cutting-off-mount valley level — 8 km-buried-valley summit level” and anual pre-
cipitation exist (Fig. 3-2).

(4) In the northern part of Fukuoka prefecture, precipitations are relatively
large at front area of northern direction of large relief, and relatively small at
back area of southern direction of relief. In the basin of Yabe river, precipitations
are relatively small at back area of north-western direction of relief, and in the
else places the effects of relief-are not recognized; - where, relief is expressed by
difference of altitude between the maximum point within 5km along the direction
of main air current and objective point on the contour map of 1km-cutting-off
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valley level. (Fig. 4, Fig. 5)
" (5) Correlation between topographical elements and annual precipitation of
individual observatory (Table4) is expressed as following function;
P==f(H+h)
H=altitude index above-mentioned in (3),
h=relief ; above-mentioned in (4)
and, their correlation curves in each of the regions are showed by Fig. 6.
" coefficient of correlation; r=0.967,
number of datum (observatory in Fukucka pref. and surrounding) ;
’ n=90,
standerd error; $=66.6mm (3.54%)
As a result obtained, we shall be able to estimate the annual precipitation, and to

draw up the precipitation map by the above mentioned two factors. (reference to
supplement maps) . .
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Estimations of Wind Velocity and Evaporation Condition.
Keiji Takeshita and Toshihiko Fukushima
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#* H 46 | 107 | 78 | 1.09 | 1028 | 16.46 | 1789 | 43 ” 1.05
& ] 59 | 1.7 | 78 | 1.13 | 1312 | 18.57 | 1916 | 47 " 1.11-
= CH# 30 | 13.8 | 80 | 1.07 983 14.56 | 2421 | 42 | 1 2| 1.13
& R 37 {135 | 77 1.24 | 1041 17.64 | 2559 | 48 ” 1.09
# N 57 1130 | 75 | 1.34 | 1113 | 21.74 | 1623 | 83 ” 1.41
o 2] 44 } 129 | 77 | .22 | 1165 18.22 | 1841 | 48 ” 1.21
5 H 21 | 128 | 718 | 116 983 14.64 | 3037 | 36 ” 0.91
® *x 31 | 133 | 80 | 106 | 1105 14.42 | 2287 | 48 ” 1.13
= il 3.1 | 13.2 | 80 | 1.06 | 1052 14.42 | 2370 | 35 ” 1.10
B B 43 | 127 | 79 | 1.10 | 1043 16.33 | 2278 | 84 ” 1.19
% ® 43 | 14.2 | 77 | 127 | 1198 18.66 | 2491 | 32 ” 1.14
B £ ® 3.9 9.0 78 1.03 938 14. 87 1377 36 | ¥ & M B2| 1.04
# # | (23] 91| 8 | 0.93 936 11.97 | 1300 | 50 ” 1.06
5 A 3.3 9.5 | 76 | 1.13 | 1000 15.63 | 1275 | 13 ” 1.07
W0 # 1.9 [ 10.8 | 78 | 1.07 984 | 13.28 | 1236 | 16 ” 1.18
5 B 27 | 121 | 74 | 1.36 | 1046 | 18.19 | 1156 | 19 " 1.30
B 1 31 | 1.0 | 75 | 1.22 | 1096 | 16.63 | 1448 | 15 ” 1.15
o % 2.9 9.8 | 77 | 1,04 | 1121 1502 | 1686 | 19 | b ® wW ®| 0.9
® % 30 | 1.1 | 76 | 1.17 | 1130 | 1s.81 | 1001 17 ” 1.28
E # R 3.2 7.9 | 82 | e.71 | 1129 9.72 | 1404 0 ” 0.91
" * 3.0 | 1.0 | 73 | 131 | 1294 12.73 | 1063 4 ” 1.25
= g | o] 185 | 74 | .39 | 1191 17.99 | 1207 7 | ® W | 1.38
= & 31 10.4 | 76 | 111 | 1215 15.14 | 1468 0 1 ” 1.08




34 FRRAKERBRENE K185

# % | ¥y | £¥Y |FEHE ¥ ﬁl £ || (@O+F £OM (R & FO|EEXRR
obserbatory |(m/sec)| (°C) X2} (%) |(mb) Y| (mm) X@® [(mm)X, Xs X, Y
3 3] 2.2 11.9 73 1.36 1290 17.29 1624 4 ” 1. 16
r:) thy 1.S 10.1 79 0.96 1003 11.54 1779 8 ” 0.98
B " 3.2 13.8 79 1.13 1145 15.52 1650 17 ” 1.30
o 5] 2.7 14.1 81 1.04 1045 13.76 2264 37 | Bl 120
B 4] 2.6 13.6 81 1.02 1147 13.35 2090 48 ” 1.20
b 2.8 14.5 76 1.35 1146 17.98 1971 57 ” 1.34
B b4 3.4 14.5 77 1.28 1184 17.85 2036 47 ” 1.30
- 3 F 3.7 14.1 78 1.21 1170 17.03 1853 47 ” 1.30
Fict 5 4.3 13.7 77 1.25 1221 18.53 1912 94 ” 1.37
»n i 3.1 14.2 79 1. 15 1021 15. 67 1980 51 ” 1.29
b 3] 4,1 14.7 73 1.53 1287 22,37 1655 50 ” 1.39
T /7 B 4.9 15. 4 74 1.50 1177 23.15 1701 S2 | & & % | 1.46
5 w 2.2 15.0 78 1.24 1129 15.78 1899 43 ” 1.37
- ] 3.4 15. 4 76 1.38 1238 19, 24 1703 54 ” 1.44
.3 R 3.7 15.1 72 1.62 1182 23.04 2126 95 o 1.45
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& ® 2.4 | 15.6 | 76 1.38 | 1268 17.86 | 1884 | 45 ” 1.41
B R E 6.3 | 11.3 | 82 | 0.82 | 1022 13.76 | 2597 | 37 ” 0.79
= ir 43 | 16.6 | 74 1.55 | 1441 22.97 | 2144 | 97 ” 1.56
IS T, 5.4 9.4 | 84 | 0.64 | 1004 9.76 | 3255 | 22 ” 0.58
" & 22 | 157 | 76 1.39 | 1226 17.71 1869 | 13 ” 1.39
A = 1.9 | 15.2 | 80 1.12 | 1305 13.93 | 2504 | 30 ” 1.21
B = 3.8 | 17.4 | 74 | 1.56 | 1333 22.38 | 2198 | 65 ” 1.50
B H 2.2 | 14.5 | 81 1.04 | 1188 13.24 | 2007 | 28 ” 1.27
| A # 4.3 | 167 | 77 1.37 | 1294 | 20.34 | 2342 | 59 ” 1.49
B R OB 39 | 168 | 78 1.31 | 1437 18.91 | 2337 | 60 ” 1.42
i ® 53 | 1222 | 78 | 1.32 | 1424 20.90 | 2228 | 79 ” - 1.52
®2 F B 6.0 | 19.5 | 76 1.53 | 1391 2528 | 2563 | 87 | AEH LB 1.65
x B 8.1 150 | 78 .22 | 1187 22,73 | 3019 | 74 ” 1.14
# B 7.1 17.7 | 75 1.52 | 1564 26.79 | 2583 | 92 ” 1.52
= % B | 77 17.8 | 76 1.46 | 1378 26.57 | 3333 | 97 ” 1.44
A L B 2.2 1 181 | 76 | 1.47 | 1348 26,08 | 3018 | 100 ” 1.45
E A B 53 | 1992 | 75 1.58 | 1644 18.47 | 3969 | 95 ” 1.29
3 o 3.9 | 21.2 | 76 | 1.59 | 1278 2295 | 3033 | 9 ” 1. 67
" £ 20 | 14.6 | 74 | 1,46 | 1038 18.27 | 1579 | 21 |#¥ F #& | 1.39
X 5! 29 | 155 | 72 | 1.63 | 1233 21.88 | 1359 | 17 ” 1.51
1B % 27 | 147 | 75 | 1.40 | 1060 18.53 | 1375 | 21 ” 1.45
B =3 40 | 153 | 69 | 181 1383 26.34 | 1337 | 22 ” 1.49
W & | B 150 | 76 1.35 871 18.39 | 1592 | 31 ” 1.43
b by 2.5 | 135 | 79 1.12 | 1003 14.60 | 1525 | 31 ” - 1.36
] M 20 | 145 | 75 1.40 | 1231 17.55 | 1138 | 18 ” 1.48
n X (23)| 145 | 78 | 1.23 | 1106 16.78 | 1211 15 ” 1.46
Jin B 3.5 | 14.7 | 75 1.41 1222 19.78 | 1596 | 31 ” 1.41
|a | @2 156 | 72 1.64 | 1091 20.86 | 1407 | 28 ” 1.52
B RF: 3.5 | 14.8 | 79 1.17 | 1390 16.40 | 1932 | 48 ” 1.33
%% B 3.0 | 15.1 77 | 1.31 1231 17.73 | 1242 | 30 ” 1.53
& B B 3.5 15.4 | 75 1.43 1051 20.06 1137 | 25 ” 1.56
B i 23 | 15.3 | 74 | 1.49 | 1344 19.13 | 1379 | 37 ” 1.52
z R M. 2.8 | 16.1 76 1.40 | 1093 18.67 | 1714 | 61 ” 1.52
* - - 3.0 | 151 77 1.35 | .1295 18.25 | 1655 | 38 " 1.43

@ wind velocity, (@ temperature, @ hu'midity, @ vapor-non-saturated press,
(® evaporation, (® precipitation, (D degree of sea area, districts

@ estimated non-saturated press
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Table, 3, Regional wind velocity, non-saturating press. and evaporation
condition corresponding to precipitation in Fukuoka pref.

B = B m @ L LR %5 B B =
¥ B | mEKRN B A | EEKRR - X | mEERM
K o |mE 0| B o mE 0B e |kE 0 QL
(mm (m/sec) | (mb) (m/sec) | (mb) (m/sec) | (mb) X
1500 — — — — — — — —_ —
1600 3.50 1.63 13.9 3.65 1. 60 13.8 2.85 1.50 11.8
1700 3.70 1.56 13.6 3.90 1.83 13.6 3.20 1.44 11.8
1800 3.90 1. 49 13.2 4.05 1.47 13.4 3.5 1.38 1.7
1900 4. 10 1.42 12.9 4,20 1.40 12.9 3,80 1,32 11.6
2000 4.35 1.35 12.5 4.25 1.33 12.3 4,10 1.26 1.5
2100 4.45 1.28 12.1 4,30 1.26 11,7 4. 45 1.20 11.3
2200 4. 60 1.22 11.7 4.35 1.20 11.2 4, 60 1.14 10.9
2300 4. 65 1.15 1.1 4.35 1.13 10.6 4,65 1.09 10.5
2400 | 4.70 1.07 10.4 - - — 4.70 1.02 10.6
2500 | 4.75 1.01 9.8 — — — 4.70 0.97 9.4
2600 — - — — — — 470 0.91 8.8
2700 — — - — = — — — =
48 5 m m =z 5 Mo R % B N % W&
£F BE B H | RERR @+5) B ® B | AR (@+5) B H | BKERR (@+5)
kRO 0] AE O 1 %0) ME O $%0) @ ME @ 5 %6)
mm) \| (m/sec) | (mb) (m/sec) | (mb) (m/sec) | (mb)
1500 3.35 1.60 13.4 — —_ —_ —_ - —
1600 3.65 1.54 13.2 — —_— — —_ — —
1700 3.90 1.49 13.3 — —_ — 2,40 1.43 10.6
1800 4.15 1.44 13.2 3.10 1.35 10.9 2.90 1.37 10.8
1900 4. 40 1.39 13.1 3. 45 1.29 10.9 3.30 1.31 11.5
2000 4.65 1.34 12.9 3. 60 1.24 10.7 3.65 1,25 10.8
2100 4.85 1.28 12.6 3.75 1,18 10.3 4.00 1.19 10.7
2200 5.00 1.22 12.2 3.80 1.13 9.9 4.25 1.13 10.5
2300 5.05 1. 14 11.5 3.85 1.10 8.9 4.50 1.07 9.8
2400 5.05 1.08 10.9 3.90 1.01 8.2 4.60 1.01 9.7
2500 5.05 1.01 10.2 3.95 0.95 8.5 4.70 0.95 9.2
2600 —_ - . —_ ©3.95 0. 89 8.0 4.70 0. 85 8.6
2700 —_ — — . — —_ — 4.70 0.73 7.1

@ annual precipitation, @ annual-mean wind velocity, Vapor-non-saturating pressure,
(@+ 5)X@--Index of evaporation condition, @ regions
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Summary

We have analyzed the mutual relations of topography and topographically
predictable climate-factors to the annual-mean wind velocity and evaporation condi-
tion, and investigated the estimated methods of them in Japan.

(1) We have selected topographical factors concerning estimation of wind
velocity by following consideration; -

W=k-P/R-S
where, W=wind velocity, P=scale of wind origin, R=resistance, S=topographi-
cal section to air current.
Selected elements are as follows;

X:; local exposure: exposure A ; horizontal angle, which is not closed by sur-
rounding mountain of over the inclination of 20/1000, to the objective point. Where,
the inclination value is decided by examinations of relation between various in-
clinated exposure angle and wind velocities (Fig. 1). This element is a kind of
local resistance.

X : regional exposure: exposure B; horizontal angle, which is not closed by
surrounding mountain of over the same altitude within 100 km on the contour map
of 10km (in width) cutting-off-mountain valley level,after operation of 3 km buried-
valley summit level, to the objective point. This element regulate wind velocity
as a regional resistance.

X, : relative elevation; difference of altitude (in meters) between the level index
of lowest point within distance of 3km on the contour map of 3km cutting-off-
mountain valley level, after operation of 3 km buried-valley summit level, and the
sea level of objective point. This element shows a kinds of resistance for wind
velocity and sectional condition for air concentration.

X.: sea level; wind velocity absolutely increase according as increase of sea
level.

X, : relative distance from sea; distance between sea shore on the contour map
of 3km buried-valley (sea) summit level and the objective point. This element is
a kind of resistance.

Xs: districts; wind velocity is regulated by distributional construction and
scale of atmospheric mass', whose constructions and scales are characteristically
different on individual districts.

The multiple-correlation between above mentioned 6-elements and wind veloci-
ties are shown in Fig. 2 (1) (2), and values of them are shown in Table 1.

coefficient of correlation; r=0.942,
number of datum for statistics; n=126.

The results obtained by graphical analysis show high relation, so it is presu-
med that these elements are synthetically effective for the estimation, prediction
or distributional drawing of the wind velocities.

(2) It is usually known the evaporation is regulated by wind velocity, tem-
perature, air pressure and relative humidity. But, as a results, after investigations
of relation between each of the elements and evaporation, it is recognized that
non-saturating pressure of vapour in air is independently effective factors for the
estimation of evapordtion, in the case of wind velocity is constant (Fig. 4, Fig. 5).

(3) We have considered the predicted methods of anual-mean non-saturating
pressure of air-vapour from annual precipitation, temperature, degree of sea area or
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regional exposure, and districts (Fig. 7, Table 2). In the correlations of each of
the-factors, the roles of precipitation and temperature, which are topographically
predictable, are most effective, and degree of sea area (percentage of sea area
within 100 km diameter circle arround the point) or regional exposure is sub-
effective. The astringency between the estimated value and the observational
value is high tendency, so we shall be able to predict the non-saturating pressure
by above mentioned factors.

(4) Annual evaporation is roughly regulated by both annual-mean wind velocxty
and non-saturating pressure. Ordinally, wind velocity increases accordance with
increase of mountain elevation, but, on the contrary, non-saturating pressure decrea-
ses according to increase of elevation by reason of precipitation increase and tem-
perature decrease. Therefore, in the consideration for regional area, it is occasio-
nally recognized that the former effect contradict in opposition to the latter. In

such regions, the evaporation is mainly regulated by only local exposure which
largely related to local wind velocity.
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= m w150 117] 42 | 41 | 70| 12| ~+ |&=@mgu| 184] 182 211| 29| 70
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Fig. 11, Distributions of annual precipitation and degree of exposure.
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Fig. 17. Distributional map of soil types,

-



T - W8« % - AR iR (RAHH) BT 3MMMITL tDAHHE 73

L E et >

FISER BWECISIAEERXZHEHH 20 LToSEREOSH
Fig. 18, Distribution of valley densities measured by ordinary
operation and adjusted by gradients, @) case of ordinary
" @ case of under 20° in gradients,



74 ) ﬁﬁﬁﬁ“ﬁﬁ&ﬁﬁﬂ B 185

® HEEISHERONE

—RicEx DEEXDOD Y FERNT IHE, H4
DEERODEERENE, ThELDEBE~4
SHBEERERNL, Zhicis LB, Ko
PEMIL SN, 2O LTOECORYEENAERE
TEhzoRRELEISHE.

LipLtES, HROPAELVPAOTHEL,
HWHBERTH B chEE b E RS EOBEMIE DN
TR, —HHERNShTOEHEBIKEDTR, &
LEARMEE Bith 3 HRRONBILS, MbEEE
B, EOMRELBROEREED L LERMIIAL N
IRTOEVES RBIRNS. o

HER EOTR, THORKRPCHEBICENT 21t
DEEH~EE, ILBRBAROBRE, HR, EE#
BRICHN 3 2 HIOMBHARRESIIZ LA L
INTHST, oD, Hc DMK, Kibostic
L UAERHBESHTOROONERTESS. #
T, ¥SANSERESRRCLDTDIh Y
T, EXKELUTOZES BRAHEYSTIEEP
HEERBABHNRBESh I LRBATHD, %
hooRFERNRObNRTE, —BEEES KE—-N
WENILINTHIOMEREMINS.

EROERILR, ZOERAOERIERESAD
REEBLELT, 2hifmise omeE:mo, &
SIDT, *OLEEIARREZRRT 58« DEEER
DEEN~HERHRELZRT LI bHEEIhZ~
XED0LDTH 3, BROEBHEREZOERE
BMERINTOROHREDOEARL, CORFERER
HRURBLSBZEVZ X L.

#OT, BEEHEHEOh T AHREOERL, #
BURSLHEL T TROEROADRIL, LR
HOBENF—-OEANEATH D, HROAS N
HEHY, LbbHENEROKSRKIBEENSTH
DEPMBEELEIOID. LT, 2ORGEHH
HEERALLT, Be0ME, MROKEREBL
. BR~BEHEORIMTRICZS b0 LBbh
3.

PR D O & £ OHBHAHBERORER,

B o EESNETHY, Bk TERIRHE
ET, AhtdoTikiZhzRAZ &M MR
Wi ok, O LAY, B#bdE,OkbT T
B3, BOABRLEOKRELT, BRBLRICDK
DT—HHER LS aHETO, HHMMHEENR
HEhTsh, BLHERRTOMER, EhENE
FIALT, BROMBIFER X IHHSHEROMERHAIEE
R EERLBLEbDOEEI OGNS,

W #

ARRORMHICLY Y, HPEMFAHEFIEELS
HEREE, EREFIAPORBPHZEL. £
7o, BiF LoXATRNL, HEABEREENEBL
¥, CORGRESOM, HBhEES BR=T
#®, BOR—-EMERORREECLZ3b0THY, *
ZDEXHS LAMBHL. CLERBLTEROBR
2RUET. .

X 3

FRER 19625 HBLROHMEEATIT S5
B,

R - JukE, 1953 ; fERMER.

BRI, 1955~1961 ; RAKEHEARE
HEE 1~T7,

RS, (T, 1965, EFLEEE FEEAD
fEROVT, HEKRE 18

ANH 18, 1953 ; HRME—HEORLE B,
HAWE

EREA, HFHA, JISEE, 1965 ; MEILC L 3
HbHER O, HIEHR 176,

R BIAZS, 1957 ; KEFLE & Z 0t~
b, KELHE.

HFSE, 1961 ; BORMILR USRI & LB
BRI  ERARE 14

PR, 1964 ; LHOMBREE ZORRMEE,
WA 17.

HFHEL REBWES, FhEZ, 19662; MBICE 3
ARRAOERKRAGORE, EEKRE 18,

e, SR



-—

WT @R - &M - R HERD (ROHR) LR SIBMTLTo5H#E 75

Summary

We have considered and discussed the stand-elements concerning forest-land
productivity, and examined the estimated distributional drawing methods to pro-
ductivity by graphical analysis of multiple correlation between forest volume (m3/
ha. at 35 years; Cryptomeria and Chamaecyparis) and stand-elements. Still more,
the factor's character to the synthetic method of relation are investigated.

(1) Our point of view concerning forest-land productivity to the growth of
Cryptomeria and Chamaecyparis are expressed as following function;

P=kG=k-D-Q/R
where, P: forest-land productivity, G: growth of forest, D: density of nutrients in
soil water solution, @Q: supply quantity of water to soil, R: resistance
to circuration of water.

In the natural forest-land of over the moderate productivity, it seems that
densities of nutrients in solution are nearly constant.

therefore ' G=k;Q0/R

(2) The factors related to above mentioned function are as follows;

Y : Volume of forest; growing stock (m3?/ha.) of Cryptomeria and Chamaecyparis
forest at 35 years, .

X1: Annual precipitation; annual precipitation is effective to the growth, under
the consideration of water-storage-periods in mountain body,

X:: Degree of local exposure; index of annual evaporation; it is so difficult to
catch the evaporation quantity, that we have used topographical condition, such as
local exposure which regulate wind velocity, in exchange for evaporation. Measure
ment method : horizontal angle, which is not closed by surrounding mountain of
over the inclination of 25/1000 to the objective point,

X;: Effective relief; index of storage capacity of mountain body to water;
difference of altitude (in meters)bctween the objective point and the highest point
within horizontal distance of 100 m (but 150 m on the contour map of scale 1/50000)
from the objective,

: Types of slope; index of concentration or dispersion of surface (layer)
water and resistance of deposits; slope types are divided as follows; ridge-type
(convex) slope, straight type slope, valley type (concave) slope sub-division by
gradients, such as 0°-10°, 10°-20°-40°-60", over 60°, in each of them,

Xs: Direction of slope; compound index of local evaporation, temperature, sun-
light, weathering etc.; division N, NE, NW, E, W, SE, SW, S, .

Xs: Geology; compound index resistance and chemical tendencies concerning
rock, structure, weathering layer, deposits,

X7: Region; index of mainly climate.

(3) Multiple correlation among the above mentioned factors and the forest
volume are graphically shown in Fig. 7, and expressed by following equation;

Y =(0.725512-+2.76 X3+ 40X ,+10X;—90) X5 — 15

X1-+0, 334 X3 - 1038, 5

Fr2=3.74tan~ {em i 0} —0.482;+366.0

where, X-.---valley type slope=2.0, straight slope=1.0 and ridge type slope=0,0
Xyooeoe S§W=q.0. SE=1.0, W=2.0, E=3.0, NW=4.0, NE, N=5.0,
Xge-+o-grano-diorite, tuffs & breccias, tertiary, diluvium=0.96
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mesozoic and paleozoic sediment=1.03
crystalline schist, andesite-tuffs & breccxas 1.06
2 lesite=1.10,

correlation coefficient; r=0.943, number of datum; n=1300, standard error: s=
50.3 m%/ha. (9.8%)

(4) The results obtained are very good, so we shall be able to estimate the
forest-land producthty (in m¥ha. at 35 years) based on above equation or grarhi-
cal curves.

Geographical distribution of each of the factors are able to catch on the maps,
therefore distribution of productivity will be predicted by mechanical operations.
We have drawn the distribution map of forest-land productivity in Yabe basin
(southern part of Fukuoka prefecture).

(5) Distribution of types of brown-forest soil (Ohmasa’s system), which are

widely known as a effective means of general prediction for the forest-land pro-

ductivity in Japan are estimated or predicted by the same operations above mentio-
ned on the maps. '
(6) Stand elements which are used to as a- factors of land productivity will
be analyzed by unit factor which resemble to dimention, and they are classified as.
follows;
unit factor; it accomplish effective role as a unit to the ob_]ectwe envxronment
on the common and effective accuracy all over;

internal constitute of unit-factors is unknown,
internal constitute of unit-factors is well-known,

Theoretical characters and universalities of multiple correlations will be more
excellent in the case of synthesis by unit factors and compound factors whose
internal constitute are well-known than in the case of synthesis by compound or
mixed factors whose internal constitute are unknown. .

It is so difficult to know the internal constitute about the whole factors or to
do the unit decomposition of the whole at present, that we examined the decom-
positions of only most geographically effective factors concerning water circuration,
such as precipitation, evaporation, storage water in mountain body, and concentra-
tion and dispersion of surface water. Some factor’s internal constitute such as
direction of slope which is compound index of temperature, sunlight etc., .types of
slope and geology, are yet unknown, and some factors are not used in spite of
effective such as temperature (macro factor) or drawing condition (micre. factor)
etc.. ‘Thus, the results obtained have some defects to be exact, but they contained
almost regional and effective factors, therefore, it is presumed that regional
universalities of the results are very high.

compound factor; {

L
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