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ABSTRACT

A GIS was used to study the land environment that influences coral reefs in the north of
Okinawa Island. Environmental and land-use data were collected using the GIS.
Geomorphological, land classification, geological and soil and topographical maps were used. We
calculated red soil runoff using USLE and constructed a risk-intensity map.
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Fig.2 Calculation of mesh data from vector data by GIS
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ZREL, USLERICE Y RERHEZHH L., 72720, BHIZ OV Tidm KER 50 &
L, 2hz bR 232854836 %2 5°L LCUSLEWCTCRIAE L. BHLEAYy v 2T o+
HRHEZZOREICL > THEALZEEHNK 17 ThHD. RANRNWE ZAIFEREE
DEWEFTERT. £, HFEXOBRITRK TH O RE T 2 EHEST 22 LA ATET
H5.

FHEAAERITIGIS ZHFAT 5 &, MEEEAEZ G L - MENSEREE EEREDED
ZENAEEICR D (M 18). Z DX D MRAERIC X o TR EHES X ECREE T, X
KigLxn L2325,

(2) W L oRLEHHE (1K 19)

7R 3 AN R e IS K & Wi & R 95 7212, USLE (T X 5 7% it H Bt B RE  (1998
THFIH) ZWIFR S & ICEFH L, SHICETOMMEMETRT 22 Lick v, HALmEHE
M2 QAR B E A B U7z (B419) . (P P8 A= C U4 58 i B i) 1o A0 2 )5
AT ~KE RN ~EEMCT TEWEZRT. £, KR CIXLA#ET~EN TR
T CTEWEE > TEBY, REFHOBWM L WG E —8T 5.

(3) REFmHEmERE (X 20)

USLE & R - LS - K #431%, BRSGM (Mp, L85, BEWNAEH CkvREL, C-P
T LRI 72 EANBERIC K > TRIET H. £2°TC, USLE AiD R+ LS - K #4r D
HEFEHL, ZOBMENBENZLWRHERL TVDH O LB 2RI AERE & ERH
Lic. £, ZOKMEIIEBEZGHICLEZEEORERERLEEZDZZELAETHY (C
=P=1), HETE L LMFIHOFKFR L ESL 7225, K 201%, USLE ® R-LS-K
W DR EMAER N OER LM E R LR fERE~ Yy 7 Th 5. L FZDOfE% [USLE
faBREE] & 5.

4 21 (XfEA & USLE fabRE % k3272 ER L7z, 77 7 X 0 USLE fa & 1% 547
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Fig. 21 Scatter plot of slope and red soil run-off risk by USLE
(Curves plotted according to K=0.3, 0.2, 0.1 and 0.0 from the top)
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DIRWHLER & 72 o TV DL JRIFNE, KRB 72 B2 H s Bl A3 B i <0 o 08 TH 0 AR A i 7 & b
2 IR CIThbilTWad e EHfESIND. 20O K 5 72 B4 A USLE fERE &R
FHHOER Lo TWH LD EHETE SN D.

USLE fEBR B R % 7R L3 AR E T & A8 E 3 5 & B i <0 [ TE 8% A& i 13 R 38 AR TR
IR BRNEWIRRE AT, REWH I RZBR L2 AN S 5. £70, FRLESoMmN
EECHEM - B O FHECEAmICET L, —HIUMoSMECE EER & THEESR
MBEHLTWDRWEY, EHAZ TR ERHAEREICRE SEET L LITZ T V.
P> THIE HIE IR LA I L C, USLE fGlREA U E T HOLENRH 5.

4. RITHERE~ » 7 OMRE
ERL750m Ay Y ar—252FMAL, FRoORMESEERST S FEE2BRET 5.

1) BARIENZZBE LERE~ Y 7 (X 23, 24)

FWIH « JKIAICR LRI TH 2 RHIC X 2 EMREEZHET 5720, Mt (2B L
T) BAFAREME SR ZFIH L, BRBEN ORI O 217 - 72, M (B LAk L)
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HIKOERE L ZDA v 2 DEE NS, EHOERBESICLY okL, B2 RETD
FHETHD. AEIEFZOFEICEY, BRECHLEL4DODKREITo . S 5ICHEEHT K
L CIIEA 0~8lZxt LTAHRA M 10 x5 %, LE2HoBEELMETLHZ LICLD ZER
FNDA v a2 ORPLZHIWT HFEE Lz,

* 4 EREHRIE

Table 4 Slope classification

500x500m # v ¥ = WiEfR&E | 0~15m | 15~30m 30~60m 60~80m 80~100m | 100m LA I
53 Wk 5 4 3 2 1 0

Gy RRAE R 24 1R L, LR TRRED MK EFES. ZO5kX TIX, 230 O Hl
A (BRI T) PHFEM L L TIIAEM TH Y, B2 RIE E B F I & 72 0 B %
DEADREL 2D,

REORMSMEMBENSMHNZ BT 20RO MEERE DY (X24). H
FED RMITBAFEE N DA OBALRN R E WVERZICOMT D 2 L hfA L, REEIOKX
T VHLIE AR OR R HIBA T S D 4L D FTREME O O i, R B RIS K D T REE O R
WHTHD EHESND., LEeh->T, ABEADMMITIESA R 2 LR L LR Ll
HERE~ Yy 7LERXDLILNRTED.

2) fHRL s LA EZEELEGRE~ Y7 (K26, 27)

TBHREE I o AA] O s, EHO oM ITHEESE (BR) It kEEEIRLTY
D ENHEE SN, £ 2T, USLE & BH o434 3 5 Mg EH 22 5 AT IS BRE L TR
MTsZezmatlic. £, BHOBEROMZIr LIcE 24, BHIOD92%DMER 10°
LRI LTWDZ ENHA L (K25). £2C, TUSLE faaE] %2 & s L TR
Al AE 72 MUK I BRE T 5 72, EAN0°LL F o Mk IZfRE L C USLE falREE 2 H i L, oA
ZAER L7z (DA% TR M4 USLE fEBRE]). T oO/REZITH Z L2k » T, BAHT X
Y USLE fERE D o oM m A~ 27 Sd, BB % O Ll i) S 10 7 - Hi oD AR 123k
fERENRRIND LI/ Tz.
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Fig.25 Histogram of sloping farming area
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R Lo, SHUERDL, MBI K DMEBRE (K 1~3) 13RS5, 6 IR T X ITIREL
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SRR DMK 28 1ITRT. £72, T OMERE A [HIE - #EBIR 5 HaR
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* 5 WHERGERE
Table 5 Red soil run-off risk by geology

HUE 2 TER L HUE 2 r TR L
Vi HERS ) 1 |4 TS 2
vy 1 |4k E 2
Y 7 A 1 ) 2
B g 30 | B R 2
BBk K A IR &b et 2
[ SE e 3 | 5IRsEEE 2
ST 3 |G R 2
5 LB R 1| 5sE AR |
5 L R TR 1 5B T v — b |
HEE 1 | 5msEek s 2
HEEE 2 |AR R 2
EAC ST 1 |4 RCBaERE |
EAG ) ST N=g 2 | AR B 2
SR R 2
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Table 6 Red soil run-off risk by landform

HIE 44 7k fEl i Hi 46 fen I i
11 Hh 2 oyl 1
i3 3 A 1
L B BT 3 M LA b 1
A= 3] 2 |ARAER 1
(BT B, o it 1 JE5 1
1 Hh 1 N 28 1

[0 TE - VB R AR L i A BREE ) o A 20 M 2 W3 2 72 0, [Rl 43 A0 X & i 4> o [USLE
faR ] & o ERR ZER L7z (X 29). [ HFE - HUE B R i G R E oo @ s 2 TUSLE
fERE] OREWVWREBHASMLTNWDLZ ERDND.

TR ESE A BT S0, [HUE - MZ B AR LR E] 2 &2 & oUSLE
fERE] OnfizEL o (7, K30). Z2ORER, THE - #EHR LREAERE] ©
Mt & TUSLE faBRE] (CHBERH , [HIFE - HWEHIR LR AERED /5AaRIix, i -
MESEAREL L LR ERE~y 7 ThD EERZLND.

FHbFE « BRI L EBRE] &~ > 27 6 1%, USLE fGRE FHHE i+ 5 &,
T S5E0BNIVEERD. ZHIERET V7 6 IS I D HR D RSO m AL By
M2 EDOFHARAMBICKYENDZHOTHSL. LirL, ZhboMigx FBREEN] 2
IEFITREVHIRIZALE L TWD 2 &R0, HUEMRI S IR 10070 0 2 Wb e 53 4 il T &
HZ D, fERERRET V7 EE T,

F 7 MU - HWOEBIIR L S BR 5 A
Table 7 Analysis of red soil run-off risk by landform and geology

W - HUE R IS /> USLE % KX USLE -3 USLE
R i H A R £ [ i £ [ i feo R B
2 12,826 0 3.21 0.10
3 6,543 0 5.39 0.21
4 12,435 0 5.04 0.33
5 18,943 0 7.28 0.45
6 9,748 0 5.58 0.26
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Fig.30 Scatter plot of red soil run-off risk by landform and geology
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2L, MXTBIIC 5 BEBSICK Ay L (£ 8). 2B, TR ERE (HEEK B
WIZEHERRELS 2D LT L. SHRERRICK 20T 31 IR, £/, Zofi

BRIE 2 [ RSO R LR aRED & FFs.

8 LEERfakRE

Table 8 Red soil run-off risk by soil

154 fE kR K
R 5 0.3
[yt 4 0.3
KB T A IR A 4 0.3
DQERES: =1 3 0.3
7T A 18 2 0.2
AR 1258 2 0.2
A A 2 0.2
(N = 1 0.1
e 1 0
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Table 9 Analysis of red soil run-off risk by soil

tHEELY D Ay a %’V USLE % KX USLE ¥ USLE
FLMmHERE s fes R fes R fi I
1 11,090 0.01 1.92 0.06
2 9700 0.01 4.01 0.21
3 704 0.02 2.51 0.27
4 16,195 0.02 7.28 0.47
5 22.354 0.02 5.98 0.32
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Fig.33 Scatter plot of soil and red soil run-off risk according to soil
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fEREE] T L ICEMo TUSLE falRE] onfmx Lol (F9, K 33). 2R, [+L
BEX Ay AR LW faBRE ] O¥iE & TUSLE fERE] ICHBERH Y, Z ot 85
EEL L LR GERE~ Yy 7T EBEXHND.

FTEEX R EFHGERE] && > 27 5%, USLE fGREFEHHE T+ s L, T
7 4FX0E/NSVMEEZRD. ZHIERET V7 S ICHTEI D S IR By A oD
P mA B 72 E ORI S NDH7DTH S, L, Zh b oIl
FRIENINEFITRE DRI E L TS Z &0, RO TEO DAL TH D Z L1,
fEREIXRmT v 7 &z 7.
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K DR ERE~ >~ 72 ER LT,
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Fig.17 Red soil run-off and results of USLE calculation
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Fig.18 Topography of red soil run-off points
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Fig.19 Total quantity of red soil run-off of each river
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Fig.22 Red soil run-off risk by USLE. Upper portion represents area around Ogimi v. and Higashi v.

Lower portion represents area around Nago west coast and shaded area represents red soil run-off points.
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Fig.23 Possibility of land development
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Fig.24 Farming area and land for possible development
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Fig.26 Revised map of red soil run-off risk by USLE
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Fig.27 Farming area and red soil run-off points, revised map of red soil run-off risk by USLE
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Fig.28 Red soil run-off risk analyzed by landform and geology
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Fig.29 Farming area and red soil run-off points, red soil run-off risk analyzed by landform and geology
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Fig.31 Red soil run-off risk analyzed by soil
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Fig.32 Farming area and red soil run-off points and red soil run-off risk by soil
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Fig.34 Comprehensive red soil run-off risk
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Fig.35 3D map of Motobu peninsula
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