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Soil Erosion and Conservation Measure in Northern Part of Okinawa Island
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Table 1 Comparison of rainfall characteristics
Ttem Annual Rainfall
rainfall B> factor, R e+
(mm) Index {m?-tf/ha-hr) Index
Station (1951—1980) (1955—1974)
Naha 2,123 80 897.3 99
Miyazaki 2,490 93 782.3 87
Kéchi 2,666 100 903.0 100

*Kochi OfEME, BEMNTALF-—-

Miyazaki ® 2 h FhOEE

%100 & L 7235& D Naha,

£—2 HEKREIOmmELLE, 30mmbl ko3 EHOFHE (1951~1980)
(EEE10mm B4k, TE30mmbl L)

Table 2 Frequency of daily rainfall over 10mm (upper Column)
and over 30mm (lower Column). Mean value of 1951~1980

Month
A~ B 1 2 3 4 5 6. 7 8 9 10 | 11 12 &
Location
n o4 | 29 | 46 | 7.1 | 7.2 | 9.0 | 6.7 | 6.8 | 6.9 | 5.4 | 3.0 | 1.7 | 63.7
s

Kéchi | 94 | 06 | 1.3 | 3.5 | 3.5 | 4.6 | 3.1 | 3.2 | 3.6 | 1.7 | 1.2 | 0.5 | 27.2
o | 23 |29 |45 66 | 7.3 |97 | 7.0 |63 6.3 | 4.5 | 2.7 | 2.0 | 62.2
Mivazaki | 94 | 0.5 | 1.0 | 2.7 | 3.5 | 409 | 3.1 | 2.6 | 3.0 | 1.9 | 1.4 | 0.4 | 25.4
W om| 36 | 37 |43 |46 |60 |69 39 |57 |37 |45 32 3.5 | 53.6
Naha | 49 | 06 | 1.0 | 1.9 | 2.8 | 3.5 | 1.9 | 2.3 | 1.6 | 1.9 | 1.2 | 0.8 | 20.4
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Soil map of Okinawa island
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Table 3 Classification of Kunigami Maaji soil (upland)

X & A CE il N i
(kiER) (Li4eE) (t38%)
Soil group Soil series group Soil series

Ak ARE L 2
Fine-textured red soils
ot bR 1
Medium and coarse-textured red soils
MEREL 1
Gravelly yellow soils
AR EE L 4
Fine-texured yellow soils
PR EE LT 2
% @ T Medium and coarse-textured yellow soils
Yellow soils BmEEEL 2
Grayelly yellow soils
MR E L, BAA D 1
Fine-textured yellow soils with motling

7R & EARABEE S BE

IR (474F) & DR
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Table 4 Monthly EI value of Naha, Okinawa

Month 1 2 | 3 | 4 5 ' 6 7 8 9 | 10| 11| 12| 7
El value | .00l 09 6| 70.7 | 30.8 106.5 | 121.5 | 98.3 | 137.8 | 52.1 | 98.5 | 86.0 | 47.3 | 897.3
Lmz-tf/ha-hr

FOARE LR AT BURILR TREMIEREE (F2R%) PRIE2ALI5IA
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RAPETE, FA~6EOF—yEHIZEEE->TW
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b, BRABEMBDOHCLETFHFEOELI ALY
THhTV3, BTHET— s DIV v, B
DFEBLDEBAIEFEEELT S 2T, 5508
WF—2 2L NBAIZBIFT5-200FILHELT
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3°, 5°, B XIILFRUODINVNIETHESDL %
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fEizchici—4»5 RMADHAD EIMEERRIC S -
THELEMO RELTI2BENH 5,

R iE=BHHM O EI &

KA O EIHEDOH
HBOEMO EIE (R {8)
X ERAAM O ET1E

+

ALBIIpLT3 KES R, 8°ROKBAE, 2h
Fnl, 5, 0Ax1, 5, 10, 1IANZEATHH, B
+ETI, KR EH 1, 2, 3, 4, 2ZANKATH7,
Lo THERMOMEIIRD L 125 5,

3°[X (A) 1011.4 (B)437.8

® 4 0B H
BRI R R RRC T ROSHEE, £—5, -
BENKRDEIIE B,

3°X (A) 207.22 (B)35.15
5°[X (A) 331.74 (B)99.22
8°[X (A) 456.47 (B)126.08

10° X (#8) 612.45
(¥4I t/ha)
3°, 5°, 8 KO 1 FHOBARCLBIRET
ELEFD D, MENHERERNICLVITI LERMOR
BERCERBIIRDEIICE B,

(sv°) 342.10

FHOBAERC LR (A)=BAMEFORC LR

5°[X (A)1072.6 (B)437.8 BE L RO ELE
8°IX (A) 1072.6 (B)437.8 BAEE T 0 El B
10° X (#8) 818.2 (") 818.2 (8)
(WL © m?®- tonf/ha-hr)
-5 EIfELmCIE (BF)
Table 5 EI value vs. soil loss at each plot
No. of Rainfall EI value @ Soil loss @ (t/ha) @/0
obs. (mm) m*-tf/ha-hr | gox 57X PR | 8K | 5K | 3K
1 71 111.2 62.68 44.26 12.21 0.564 0.398 0.110
2 36 27.5 13.28 9.08 4.66 0.483 0.330 0.169
3 84 46.9 33.10 20.78 11.87 0.706 0.443 0.253
4 59 9.2 17.19 10.43 3.61 1.868 1.134 0.392
* 5 183 189.7 110.65 83.61 68.89 0.583 0.441 0.363
A 6 86 167.3 73.53 60.21 27.73 0.440 0.360 0.166
7 33 12.2 — — 6.45 — — 0.529
8 34 11.2 111.69 7.26 4.14 1.044 0.648 0.370
9 59 18.4 15.87 16.10 9.26 0.863 0.875 0.503
10 104 120.4 58.66 33.74 26.80 0.487 0.280 0.223
11 59 45.9 12.74 11.56 9.06 0.278 0.252 0.197
12 50 16.3 6.33 6.86 5.93 0.388 0.421 0.364
13 96 33.7 40.75 27.85 16.61 1.209 0.826 0.493
1 73 10.2 7.11 2.94 1.29 0.697 0.228 0.126
2 94 17.3 4.09 2.30 0.41 0.236 0.133 0.024
3 104 8.2 1.66 1.28 0.07 0.202 0.156 0.009
* 4 88 19.4 9.06 6.33 0.54 0.467 0.326 0.028
B 5 101 28.6 20.14 18.03 4.08 0.704 0.634 0.143
6 61 4.1 6.16 5.03 1.32 1.502 1.405 0.322
7 40 9.2 25.37 17.13 4.51 2.758 1.862 0.490
8 106 84.7 21.83 16.73 9.%0 0.258 0.198 0.113
9 101 12.2 4.12 3.92 1.54 0.338 0.321 0.126
10 275 165.2 26.54 24.80 11.79 0.161 0.150 0.071J

NE) ATEET LFEUD YU METRESSD 2L, BREE KRS S0

*Soil A:Silty soil with gravel, Soil B:Clayey soil
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A) 258.78
A) 446.06
A) 613.78

10° X (#%) 612.45
(B4 : t/ha-year)
@ K o B
TEFGH K 1L, X OB, C=1, P=121L
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(B) 42.85
(B)120.96
(B)153.71
(7v°) 342.10
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ZZTLS #RX (6)12k0Kkd3 &, 3°X»%.46,
5°X£%0.91, 8°X»'1.87, 10°X42.69% % %,
o, KIZRDE 2% 3,
(B)0.21
(B) 0.30
(B)0.19

3°[X (A)0.56
5°[X (A) 0.46
8°X (A)0.31
10° X (#8) 0.28

(B : ton-hr/m?- tonf)
W0 KDL VXD K #RD B 70121, 754 2D C

K= /(R -LS) T s s B s 5. 10" EOMBE L/ i,
®—6 EIELHCLEE (BFEIOK)
Table 6 EI value vs. soil loss of 10° plot (Yaka)
Soil loss @ (ton/ha) O/ QO
No. of Rainfall EI value @
obs (mm) m?-tf/ha-hr Pineapple Bare plot Pineapple Bare plot
’ plot plot

1 106 18.3 8.10 9.58 0.443 0.523

2 138 133.0 98.45 77.85 0.740 0.585

3 58 45.0 14.63 10.52 0.325 0.234

4 50 16.5 44 .61 35.40 2.704 2.145

5 215 156.2 88.76 97.82 0.568 0.626

6 17 3.9 3.19 4.16 0.818 1.067

7 64 26.6 40.53 59.97 1.524 2.255

8 254 98.8 115.81 173.00 1.172 1.751

9 165 104.4 64.70 132.70 0.620 1.271
10 135 168.5 18.38 65.05 0.109 0.386
11 99 90.4 2.17 12.43 0.024 0.138
12 81 40.3 20.42 57.28 0.507 1.421
13 54 29.4 4.34 11.77 0.148 0.400
14 157 80.3 27.42 58.78 0.341 0.732
15 70 65.2 18.45 41.13 0.283 0.631
16 184 81.0 6.37 28.02 0.079 0.346
17 45 17.3 3.06 27.92 0.177 1.614
18 243 58.9 4.30 41.10 0.073 0.698
19 58 11.6 7.50 30.10 0.647 2.595
20 73 9.7 1.50 12.80 0.155 1.320
21 94 17.2 0.40 6.50 0.023 0.378
22 104 8.3 3.60 15.70 0.434 1.892
23 88 18.4 4.40 40.40 0.239 2.196
24 101 27.8 9.30 36.00 0.335 1.295
25 61 1 3.20 4.10 0.780 1.000
26 40 .9 16.00 32.50 1.798 3.652
27 106 83.2 47.20 46.50 0.567 0.559
28 47 9.9 — 5.26 — 0.531
29 101 11.6 1.59 2.10 0.137 0.181
30 141 26.0 1.85 11.57 0.071 0.445
31 275 162.4 3.74 35.43 0.023 0.218
32 95 3.2 0.22 1.45 0.069 0.453
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Table 7 S.G. and soil grading (%) (Yaka)
—
+ omlw m|v x|B OB Bl t|aodr
Coarse Fine
Soil* S.G Gravel sand sand Silt Clay Coloid
2.68 29.7 11.4 17.6 17.4 23.9 12.0
2.78 6.0 7.2 16.8 10.4 59.6 40.0

) AL LFELCD N NETHTE A Y VR, BhEE! b s A A=
*Soil A: Silty soil with gravel, Soil B:Clayey soil

#F—8 LEOWEY (BFEI0°X)
Table 8 Physical properties of Yaka plot soil

3 Z, P B
v om| | BAEE sy B
) Permeability Dispersion Erosion
5. G Porosity coeffecient ratio ratio
.2X10°°
270 | seow | 02X 42.0% 61.8%
cm/sec
#F— 9 HRIEHN (%) (BFEIK)
Table 9 Soil grading of Yaka plot (%)
b | % N
Loox (8 B Blew v s 1 |ao4r
Coarse Fine ) )
Gravel sand sand Silt Clay Coloid
5.0 9.0 24.0 16.0 46.0 34.0

RERFLSHIE TR—RETHEDT, /3 YKOR
FRCBBXOBRREOLEL >/ 20 COME
EFBIENTEL, LENHT,

C=342.10/612.45 =0.56

Eh B, k7, PIAE—102B%E IR D0.90 2 1K
Hyae, Kig (2)REDVROEIIZE S,

K =342.10/(818.2X 2.69<0.56X0.90)
=0.31

2) BPEHX

ZOMIXIE, B THETER & h /Bl TRIEX
EAEME S BB L 5 hTw 5, HAEAREEY,
200 mX 200 m T 5 DX A S, 1 HHXIZEI 200 m,
U A0mTH S, EBEOES, &I, ElnThol
f41.4°(2.5%) ThHbo &5, 845 ) IR B | L Rt
BRU/SA ORI (1~2 5 8) Th-o7ze

BametR, BXRBCRESA TV INEY
2Nz A, HRBL RREREL o LT ADHEIR
WE L ICHERTE OMET4EN BB~ A0LH
FEROPHEERD S EEZ-IIDLIITE Do

© £ B " K

FEOLE L EEHERIEE 12050 TH S ML
SHELLHNELETH S,

BAEHM AR 13, BERELE- 2 12RT. BRIES
EEINEL, HMBERRAECDVEWI S, X,
AAEMN—-3nLEn TRABRAIE L FELLL TS,

(/K 00 1 E <o it K ME FRRL O TER - B R DR W A B
SHBIL, 1T%BETHRDTYEV, —RIZERDE
FROZ LB EEHRELRILCTVE S nTH
ey, ZoE,LLZREELEEVZ S,

® R » H W

W — 413, FHGE < 1ZHRE S hTw 5 BaRWRA
OLNEEV, By 5 —ERNOKTEE 13 mm A
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F£—-10 ZHEHRELZIIHTS PE
Table 10 P values for contouring and

contour strip cropping

. - EEHTIR
G s | )
ontour strip
Slope degree Contouring .
cropping
1°~ 4° 0.55 0.27
4°~ 7° 0.60 0.30
7°~10° 0.80 0.40
10°~15° 0.90 0.45
15°< 1.00 0.50

Eoboaiis ey, USLEDO X — M VHEALEIZELS
M AV F -0 (3) 2, RA607HMERHRE
Iso (mm/hr) %LU/ E I, DEMEGEHES USLE O
ff%# R (m*-tonf/ha/hr) & L/, 72720, REIAN G
DIEFR—4DOHBWOAR EIMERIFAL ZBEHBX D%
ALk (7)RickDkwd e, 1,401 %1%/,

® 4 0 HEH

BIREIE pd =142 LT, PR V(n®) 258 (1)
CHBET 5, 512, BROFIERE (0.8ha) TRL,

£-1

HAEEYODLR (t/ha) &35, Thi R ERIUCH

BOAM EIE2HVT, 20kICL->T 1 EFRDEER

=+ & A (ton/ha-year) (ZHE L/, ZOHERAEZRT,
FHORREFCLE

A=173.27X (1401/877)
=117.05 (ton/ha-year)

@ K o HE &
USLE & (5) &9, REFH K IZROKRIZL-CF

F—13 MAMERRE (BPE)
Table 13 Coefficient of satulated permeablity

(cm/sec) (Mahirabaru)
Upper layer
.87X10-°
( 0~10cm) 8.87x10
Middle layer 1.03X10-5
(10~20 cm) .
Lower layer
7.59X10°¢
(20~30 cm)

Bz A n¥— (EIfE) &iCER (EPE, 1987)

Table 11 EI value vs. soil loss at Mahirabaru (1987)

No. of | Rainfall EI value Soil loss Eﬁ]ff%ﬂ: (mm)‘&fﬁélfﬁﬁdﬁ
oba. (mm) (m?-tf/ha-hr) (t/ha) i echive ramta e_m
its date (parenthesis)
] 334 958 21.19 40 (5/6) 24 (5/13) 64 (5/16)
89 (5/17) 96 (5/17~18) 21 (5/18)
2 416 524 21.67 73 (6/17~18) 68 (6/18~19) 275 (6/21~22)
3 243 81 18.64 18 (11/23) 77 (11/28) 28 (11/28~29)
74 (11/29~12/1) 46 (12/5~6)
4 54 6 3.99 54 (12/9~11)
5 38 15 7.78 17 (12/15) 21 (12/21)
Total 1,085 877 73.27

F—12 EEWEMER (BER)
Table 12 Specific gravity and soil grading (%)(Mahirabaru)

H & $H | 48 i o b | 4l anqgr
Coarse Fine
S.G sand | sand Silt Clay | Coloid
2.691 15.9 23.3 19.8 41.0 29.0
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1000 bbb,
£
E K=A4/(R-LS-C-P)  seeeeees (10)
i’%g LS R (4) 125D, HERNE2.5% (6=1.4°), R}
2B~ 100 I 205,904 B 0=200m & LCHNTEE LS=0.438%3,C U3,
EEN .
Eff: £ (lg’g 6.66 4.01 7.22
A% e SIS 82 24 : [®1v
LR 80 HS Sid §%£§ (RA s
<3 " > 38.96 38.81 > 35.15 S[FIv,
wmEZL 10 D =10.4¢"% SR\ B &4 %§ 4 % 28
BiE 50 [-gdag zz —2° 2 v
40 z : :
54.44 57.18 57.63
20
1 L annl Ll LLliil : ) ii
! 10 100
Bt (min.) 0° -
; ; Upper layer Middle layer Lower layer
Elapsed timet (min.) (0 ~10cm) (10~20cm) (20~30cm)
-2 #FAR (EFE) B—3 Z=tanm (EPE)
Fig. 2 Infiltration capacity of Kunigami Fig. 3 Three phases of Kunigami Maaji
Maaji soil (Mahirabaru) soil (Mahirabaru)

F—14 EFRTLBARCIES JULEEY
Table 14 Relationship among slope degree, soil loss and soil factor of USLE

st =7, o - .
. S| R factor I K factor
esting ope . . _
> Soil | Seil loss (A) | (m®-tf/ha- (t-hr/m?- R X
site degree (i/ha-year) hr) LS factor ) emarks
o 612.45 0.28 w({:ﬁ:lBa?;i‘”l
ar.6%)| B 818.2 2.69 o 'P 1
6% INA v ineapple
342,10 0.31 C=0.56, P=0.90
A* 613.78 1,072.6 0.31
8° 1.87 s Bare soil
ik 14.1% ) C=1, P=1
SRAT ( %) B* 153.71 437.8 0.19
B
Yak
NN A 446.06 1,072.6 0.46
Kin-cho 5° 0.91 4 Bare soil
8.7% : C=1, P=1
( %) B 120.96 437.8 0.30
A 258.78 1,011.4 0.56
30 . 0.46 # Bare soil
5.2% ) C=1, P=1
( %) B 42.85 437.8 0.21
ELEFIEFT s¥4 ~ Pineapple
H ¥R 1.4° C=0.56 P=0.55
. 1 0. 0. N
Mahirabaru {( 2.5%) B 117.05 401 43 63 FHi £ =200 m
Ginoza Slope lengh: 200 m

) AT LFBUD YL METHES PP 2L, BB e s AT AP w3
*Soil A: Silty soil with gravell, Soil B: Clayey soil
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ISAFy TD0.56E AV, ZOEIZBEDT— 5 H»
S5/BONAELDT, ZOEEHBEIIODVTIEEILEND,
P}, £—-10% B 1 THEERE D055 AL =, @b
FUR@DZhThizEWTRD RIEFLU AL
hEDEEAVWT K #BET5ERDEIIE 5,

K =117.05/(1,401 X 0.43X0.56X0.55)
=0.63

DEDRBRIHERAE LD Z2LER-1UDEEN L E B,
6. BREER

1)+ EEMK

KiZBL Tk, 9fDOBHICOWTOESES Nz,
HPFROLDIZOWTIE, BEllT— 5 8D 4 SN
BHEIFVLED LTV Z 2V, BEOLDIIDVTIL,
LXFRECD DV NETHLE2DD 5w A A5
£V BERELDE3°,5°, 8 KnTFhizsnTh KD
EAKREL LTS, LAEF-T, LFELD LB
HTHI PP T EOFIBAGCLEF 223
DL THIEN S,
2)BEWEKR

R D1E1$437.8~1,072.6 (m*-ton-f/ha-hr) ¢ F 2k
STHhENEFD D, FHT2E920~930F2E L 21,
R ADOHBNRIT3LNLAEL 25, LdHT
A SILHED R LT 20 EAFrH5 L EhNs,
3) SRR C

CUMBLTIE, BEDIE,2E/54 2 D0.565785
Nz L2L, ZOEE2EMO -4 1LDELEDT, &
PRL A 2 5 EFBRS D & » TEB T 3,

—fAZ, S AR 1 IR MR O 1

®—15

REEAMEV, 22T, EfTTHPEM, FE~1F
1THE~2EL SBRBIZSIT C DEARDZ L R—150
&Ik B,

E T REEMIBEEDRESITZLAE LN DD
5, LA2L, 2EBIZX COERPEN NS ESTH
D, BEDECHRORE I L3 LREEEHICLVBA
WMELEIEOPTE3ZE 9252 3,
4)BERCLE A

mETRIE, HROZELH5, 30, 5°, 8°, 10°¢&
ERIEDEVWE»EL 2> T3, ZORAEDHIL,
BHiBEOBRAEHLZ1 12.8:3.6:7.5&%53, 7771,
10°ROBEIEMNIXE RDEFELBDT R DK
2k THREL /2,

fr, MCIBZIBBZICHETZLE-160 L2
%0, BREACTLHTBERL XN34 1 mm/year K
MBIC LA 3 KRBEDFEE B> T3,

Lier>T, ERIEPREZEEABEODEL2TE
BRETBRPIITEINEN D 5,

7. KEBAExH

FAZBNBEERDFCRARZHET 3 EROME
PR3 e AR IEEO RO 25, IhiE
TOEERE#TE 2 USLE 2 &AL L A5 2
LT# 3,

ER BRI 5 USLE OBERIZOWTIE, 4%0
REL L TRETAVEND DT, I Z Tlisbilig
CEBRDEDSSDOMIEEEZTHS,

1) BHHEREES A 5 DT

MDA S T BEX OK & &, IR, HEkisBHE

DI ERBRER A BERICET 3 & 5 1CFI2 A

RBRXAOFRELREE/ 4 >0 CH (BEICEK)

Table 15 C values of pineapple calculated by soil loss

from the plot

WL (t/ha)
KE1H1% OHERA Soil loss
Time elapsed C
after planted B AR Ipgrs
Bare plot Pineapple plot

¥ 3 328.29 325.54 0.99

6 months

FHE~1HF 552.14 271.69 0.49

6 months-1year

1§E~2% 391.45 124.13 0.32

1 year-2 years
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%16 LREFIHREL-HRCEE
Table 16 Soil loss converted into soil layer
thickness (mm/year)

. +TEE 544
BER . = R E
Plots Soil layer Bulk
© thickness (mm/year) | density
Bare soil 47.1
10°
Pineapple 26.3
A soil 46.7
g°
B Soil 14.1
1.30
A soil 34.0
5°
B soil 11.1
A soil 19.2
30
B soil 3.9
1.4° | Pineapple 7.8 1.42

2 A VS A, BHES LA S EEXOMRENN L 4
R OWE, AKE, FKBOBE, HHEROME,
BEEFEZLEWRE L 2

(1) XEOIZEE

B OWIR, k& S35, EEAR BERMFLY
DESE A SR TILEF B 5, IXOBIRERD S &
W, B (EEs AR O S IIEERSR, EBRTE
BE e, BMATEFEIC L THINERT S, £72,
0 (MEEHHE) DESIEEE LT, BROEEME B
e FOBE»SRESNS, ZOHE, HENIE
PEELEEE LD, ZHIZOVWTIIAR THEZIED
BAMESHT RIS OME &, BHkEZERLL

BAEH» S IMBEFNECENTH 37, L TROBHHFRE
BHEDNT Y AL BBERPS55°(8.7%) LA EEHET
5, LIRS I HEH, F-—UFRT LI, 1.4°
(2.5%) TH ALV OEWFEHIBRAE ATV S,

LAHL, BERERDEATRE 3% (1.7°) BRI
EFaEmicd ), DECHMBIIRREhODDH B, &
TIREME E» S HXOEINE S 2T 25518
HWiRE & MO 2 ZRTILENH 5, R2E
FEWE SRV, BEDEOE 512 20~25m DEH
EHRENVEIRTNEY, ZOLIAHETLEE, BR
X)) oEIE (@A E) LELOREEsEDE
7= USLE @ LS BEH O #IE % EEIZ N - TRRORE
ABRBEEL 5, B2IER—17TTL=30m, 6=2%FL,
0=60m, §= 2D LS &+ 5L, Thih,
0.342, 0.452& %2 1), MLOERATEL ThE LT
BIIT6% L 4 5,

(2 ) Hekig, AKEDOEE

BROEDE RO L DL AZ T TRBAMBEIIR
HELAV, BXEERLPSDRELFBEIZE->TL %
BREDOE s OFRIIB AN IE LR ERGEZF 05
HE0EBEEVOTHE, BRERI THEL@BE 2T 5
BAAEAIZLTHELDTH B, HIXFORKEHE
B HEAOH KL EETE 2 VBEE, BEL,
tEgh A Ak H b 2> TR T KRS 5 AREER I
Do TR Eh 3 &, R AKEIRE L BERRED
MERCLBELFLET, 72, BBOERTEV 2
ATk - TIRHEER IR R EARBARAL, 20,
HABOIY) HF A MBEN S, ZDEIZILDH
SR AL AR DR AT REIAE VLD E
23, ChETOREERILHZ L, BRI SNLY
FEOYEES & 2 A EROFEBICHMENF b5, BXD

%17 RBEPENO LS Off
Table 17 Values of the LS factors for combination of slope length

and steepness

(L: BB 0FLE (A1) 6: HRHE]

L
™~ 20m 30m 40m 50m 60m 100m
[
3%
0.456 0.558 0.644 0.720 0.789 1.019

(5.2%)

2% 0.291 0.342 0.384 0.420 0.452 0.554
(3.5%) ' ' ' ) ’ ’

1 0.178 0.201 0.219 0.234 0.247 0.288
(1.7%) . . . . . .
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AR S MEAEDTE K E WEREDHEEDR &
$35, LENo CEHREOBERIRN 23 BIX, #HXE
BIZT A2 EATETH B,

ZN7HITIEQ 2 ~ 3 OFX AL & DAKE & FHHE
B2 5, OHX & L UHXO TR KL D
7 B A 3R 3. O 2ERH T O EEIPR I
121~ 2 %RREDOMEF A & 2 —iREkRE S T 5,
O 1T #EEE DA B & HE T EADFE L8P O R E5 R EE
¢ o, @I IR Ik OBRBER L -85 T
12&Y, PAFVKELTHBATE 3, @QUEAKEDLD
Bk & BKEERE, HUFKEE OMRE S E T L
WD Z R FET AL DTH B,

(3)% B W &%

REMIER S, BXCHEDOEEIC Z DRk
LEESRIBOFETCHETE 35, BH» ot 5
THEOBEI, B H S 0IEERIANDOFHEIIL 13
NBITE, FNFhOFEKRIIEHEY X, KPHE
BB L IHTFOER, #PRE2E»5AKN 5N T
3, IS5 O RFEHBEIESIRIE 2 OFEE, Bk
TRL D, —RICFERNORRIZER & h 3 Ak
AEK T A & SRR O T EEE 2 RIR S B,

*—18

& T HRDRLF DR FRIE 213 4 5 121, OFERD
FRAENETE ZRBEL DM EZRET S22, @L
HWFORBEERLHIZT BEETHET 22, 7203,
QB DB LEEE & 13 0 B 720 DHIEER, (LFRILE %
TEHThb, THETOREERLL LIUERE, &
BIESSHITT 3 LA @B LUQ@OHAIEE L W
EEZS5NS, DIIBHEDOHEBRIOKERE »ICE
THZ Lok, OUMLEERANC & 2 2HELH, Bk
KX OMERENIZPNE, 2L, QDHEDLE
DIBIERBRANOBEF 2V E WV IRV ETH 3,
2) BEAXE

Ao (1), (2), (3)13E & L TERBMET,
USLE DR & FHE P IitiBT 30725, Z2hZTho
BEROMEOHERIIEE 2 ER-FHETTCREh3LDL
ENTHY, RO PIIEEIEHETH 3, Lid>
T, RERDIMIBEAXIROERE 55, BL, LS
EATR U 72 & ) ek ARMEDOERE U7,

FZ-BITAEOBRF— 21 Lil, RERE KE
RAEFESRBAED A DETH S, THNIZ R (900),
K(0.3) ok 3 ERMITIZER 194 t/ha T, LEDKE
E4#1.352 LAHE, tRECHRETZL 14mm e 4D

R, BRREEOEEHIZES A OFFE (t/ha-year)

Table 18 Values of the A for variation of K and R factors
LS =0.72 ($lHE &K 50m, Hf}3E) C=1, P=1

BN X
A 0.2 0.3 0.4 0.5 0.6
R
*
500 72.0 108.0 144.0 180.0 216.0
(5.5mm)
600 86.4 129.6 172.8 216.0 259.2
700 100.8 151.2 201.6 252.0 302.4
800 115.2 172.8 230.4 288.0 345.6
*
900 129.6 194.1 259.2 324.0 388.8
(14 mm)
1,000 144.0 216.0 288.0 360.0 432.0
1,100 158.4 237.6 316.8 396.0 475.2
1,200 172.8 259.2 345.6 432.0 518.4
*
1,300 187.2 280.8 374.4 468.0 561.6
(42 mm)

) AOBIEIZEBORILEL1.35& LzBEantLEE

*Parentheses indicate the thickness of soil layer for 1.35

bulk density.
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#£—19 C OFLIZHES TR A OfE (t/ha-year)
Table 19 Values of the A for variation of R and C factors
(LS=0.72, K=0.3, C=1, P=1DHA)

.. €
R 0.005 0.010 0.100 0.200 0.300 0.400 0.500
500 0.54 1.08 10.8 21.6 32.4 43.2 54.0
600 0.65 1.30 13.0 26.0 39.0 52.0 65.0
700 0.76 1.51 15.1 30.2 45.3 60.4 75.5
800 0.86 1.73 17.3 35.2 51.9 69.2 86.5
900 0.97 1.94 19.4 38.9 58.3 77.8 97.2
1,000 1.08 2.16 21.6 43.2 64.8 86.4 108.0
1,100 1.19 3.38 23.8 47.5 71.3 95.0 118.8
1,200 1.30 2.59 25.9 51.8 77.8 103.7 129.6
1,300 1.40 2.81 28.1 56.2 84.2 112.3 140 .4
£-20 EEEMOEMIFY C
Table 20 Values of the C factors of each crop
& e iRE C e etz C
4 B 0.02 myEr Y 0.2
Grass Sugar cane
75, EETVF 0.1 y4av 0.3
Straw, mulch Radish
AT I 0.5 A 0.4
Pineapple Eggplant
XY 0.3 - 0.4
Cabbage Pimiento
HRF v 0.3 A 24 0.5
Pumpkin Bean
A3 0.3 &3 0.6
Sweet potato Tobacoo

BHOTREWEL LD, BREFETEL0WEDEL B,
HERAFBELDEVHRETL55mOLEBEE & 35,

ROMBEIFEL B ENFTELZVDOT K IZ&S LR
FEROFEEERIATETH 5, ZNBAOERD
FHET 2322 B EHF D5, F—1913% 180 K A

#0.32 LT, R& C2ELsR/HEED A DIETH 5,

R=900& LTl 4mmll FicE @i & (EBE) &M
BT 31212 C=01TFiLaTAEL s 50v, £DL
WIZEFE 2012 kY, 7T, ERIVFHILREL S

T EBRCR SRS 252010, KESOREAN

AR LB, BANEBMELEZRIELSLVDT

P EROERIL LB TRESHAIEE 5 &0,
PLEDzZ e s REHIEAES LTOEDZ &R HIT

5h B,

@ HAhEEEL - FHEDEEE T 5 —HFKTHE
% K E NI

@ HREHEA

® ®WE, Ebs a0 LT

@ HIRZ CEBMOEREIC L5 BB osRE
® EKE, HkEZa EOYIKBEBOAENEE
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©® WY LHRECER O BRI DR E

8.8H W I

SENZETFOHAT— 5 &, BEOT— 5 XLBEOH
BYEOHEER Y S L 12, USLE DEROBIEIL % &b
B, SHBOBELLTRDEI EEDIEEA TN S,
1) BHHCh 28BNk, KO FHMTEETE
2RO ZNELF DD, FicHEEBICEALT REE
WCELRBOE L 2BV ETH 5,
2) BTBITEG L R A BAEL L, MmADLE
RETRRNEMWELTIDEND L, $-MBOBE, #
FBEOBED 2O ED L S RIFEIEFN S,
O© EHEv-YOEL KT 3EBIEHCEEEED
REZ—MLT B2,

@ EEV-YO K ##ELT 528,

@ FEMEWTHIHFIFERN[Fy 7LD CR
U PRBENTAZERETH S,

SHOAEFEIFEE LTEERERBE O L 7Oy 7 2148
12U 722, RSO TR L ENE - ADHKIZK 58
BWOREE=LHY, +HrL5BEERI RN L2/
F7, Y EYREEHICL S @HORML L, TEEE
DAEIZEAEBRED D, BAKS S/8EF - Kk
HIFT) OEEED v 2 &L b THRBIEEI P59 Th v
ZEEBBLE, 4%, USLE ORAIEAOERIZ>»
T, WRILK LHAERR S (BEXERTRAELT)
THERHDPTHEDTEFOR P4 £ - TP cH USLE
DERRAEFIZHETL 20,

I
AR E LD BI2h 7 THBNE b7 2 EHX
FRFHLEER S B TEB L E T
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Summary

Okinawa prefecture is located in the monsoon region of Asia and has a humid subtropical climate.
Therefore the properties of the soil in this district reflect the climatic factors. One particular kind of
soil, called Kunigami Maji because of the locality and the local dialect, is distributed mainly in the northern
parts of Okinawa island, Ishigaki island, and Iriomote island. Kunigami Maji soil in red-yellow in color
and is regarded as a problem soil from the point of view of erosion.

This study was made in order to estimate and to establish controling soil erosion on reclaimed fields in
the northern parts of Okinawa island. The relations among the factors of USLE (Universal Soil Loss
Equation) were analized on the basis on rainfall energy and soil loss from the fields.

The method of analiysis adopted in the current study is indicated with reference cited. The results obtained
from the investigation are summerized as follows:

1) According to 9 samples obtained from the field plots tested, K value of USLE factors is higher in
silty soil than in clayey soil in each plot of inclination of 3°5°8°

2) R value changes from 438 (m*tonf/ha * hr.) to 1073(m’tonf/ha - hr.) by the year test was conducted.

3

4

C value of pineapple was estimatled at 0.56

Countermeasures against soil erosion and areas for further study were proposed as follows:
) The field lot like puddy is recomended to protect soil loss from ruclaimed area.

) Mulching with layers of grass or leaves to decrease rainfall enery and runoff.

)} Stabilization of soil particle by using compost or humus.

) Reasonable layout of terrace and drainage channel.
)

Decreasing muddiness of runoff to minimize river and ocean contamination.

(Soil Phys. Cond. Plant Growth, Jpn., 63, 19—34, 1991)





