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Table- 1l Area and altitude of sampling points

HIEH (ha) B 5 (m)

area fo discharge altitude
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FRAK M
sampling point
1, 5 30. 7 500
2 , 6 10. 3 450
7 15. 3 370
3, 8 23. 3 450
4 9 21. 8 330
10 435. 17 310
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Fig-10 Change of pH value of stream water in 1985 Fig-11 Change of pH value of Stream water in 1986
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Fig-1 8 Change of electric conductance in stream water
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Table-2 Amount of precipitation in sampling pionts
A 1A 2A 3H 4R 5H 6H 73 8H 98 10R 11H 128
HONTH JAN. FEB. HAR. APR. HAY JUN. JUL. AUG. SEP. 0CT. NOV.  DEC.
£ BT
YEAR POINT
1985 1,5 68.0 158.0 192.0 237.0 296.5 236.0 826.5 128.5 329.0 222.0 47.5 93.0
2,6 67.5 157.0 170.5 227.0 285.5 236.0 826.5 126.0 306.0 209.0 51.0 93.0
7 77.0 179.5 194.5 277.0 322.5 281.0 880.5 128.5 351.0 228.5 49.0 101.5
3.8 60.5 147.5 177.5 229.5 259.0 238.5 800.0 98.0 295.5 209.0 38.5 84.5
4,9 64.5 133.0 189.0 217.0 268.0 238.5 803.5 97.5 311.5 211.0 38.5 92.0
average 67.5 155.0 184.7 237.5 286.3 241.6 827.4 115.7 318.6 215.9 44.9 91.0
1986 1,5 91.5 63.5 137.5 204.0 277.0 196.0 865.0 - 70.5 188.0 75.0 28.5 128.0
2,6 81.5 66.5 135.0 192.0 257.0 427.0 724.0 72.0 180.5 74.5 28.5 132.5
7 81.5 74.5 153.5 227.0 257.5 506.5 861.5 72.5 181.0 76.0 30.0 148.5
3.8 81.5 61.5 128.0 183.0 240.0 453.0 778.0 62.0 148.5 55.0 27.0 124.5
4,9 96.5 61.5 131.0 186.0 245.5 447.5 807.0 61.5 157.0 58.0 28.0 140.5
average 86.5 65.5 137.0 198.4 255.4 466.5 807.1 67.7 171.0 67.7 28.4 134.8
1987 1,5 90.0 83.0 248.5 200.5 239.0 299.0 639.0 56835 187.5 237.0 31.5 38.0
2,6 90.0 83.0 238.5 182.0 203.5 289.5 597.0 500.0 187.5 229.5 31.5 38.0
7 107.5 9t.5 284.0 217.0 265.0 340.5 677.0 597.0 223.0 261.0 36.0 47.5
3.8 86.5 84.5 216.0 179.5 185.5 276.5 512.0 389.5%* 149.0+ 149.0 23.5 26.5
4,9 106.5 83.5 244.5 192.0 225.0 296.0 537.5 529.0 192.0 217.0 37.5 46.5
average 96.1 85.1 246.3 194.2 223.6 300.3 592.5 548.6 197.0 236.1 33.1 40.7
1988 1,5 30.5 43.0 222.5 133.0 120.0* 23.0* 0.0+ 13.0« 0.0+ 19.0 88.5 42.5
2,6 43.0 67.5 210.0 147.0 260.5 498.0 448.5 167.0 210.0 19.0 86.5 42.0
7 49.0 67.0 260.5 164.5 301.0 574.5 495.0 188.5 244.5 22.0 94.0 43.5
3.8 28.5 47.5 207.5 130.5 - 222.5 469.0 404.5 171.0 98.0x 20.0 71.5 37.0
4,9 41.5 58.0 225.0 145.0 258.0 324.0% 404.0 194.5 219.5 15.0 84.0 §59.0
average 39.7 56.6 225.1 144.0 260.5 373.1 438.0 180.3 224.7 19.0 86.1 45.2
1988 1,5 189.0 266.5 168.5 119.0 251.0 289.0 201.5 325.5 303.5 96.0 61.0 56.0
2,6 184.5 263.0 166.0 123.5 262.5 276.5 201.5 315.0 299.0 93.0 62.0 57.0
7 204.0 290.0 t77.5 113.5 288.0 292.5 220.0 339.0 332.0 102.0 68.5 60.5
3.8 154.5 222.0 156.5 101.5 225.5 240.0 176.0 300.5 270.0 89.0 48.5 41.0
4,9 111.0% 0.0% 0.0« 32.5%+ 249.0 255.0 214.0 279.0 289.5 93.5 64.0 56.0
average 183.0 260.3 167.1 114.3 255.1 270.6 202.6 311.8 298.8 74.5 60.8 54.7
X F—5 kM

not enough measured data
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fAFOEC, %4, Vv, K, Ca, Mgic2PWTR3E, ZhFhFHT28. 3pV,/
cm, 0. 71 7ppm, 0. 039ppm, 0. 266 ppm, 0. 524ppm, 0. 18
lppmTho7ce TRETHEEShAZSOLILIET S L, FHED (196 4) MNFHRIAEMN
T LAEBIE Lzfliciky v, K. CaZh®Fh0.001~0.009ppm. 0.18~1.02
ppm, 0. 20~2. 08 ppm Th-o/, Hlb (1965) AT 2 EME L-Hl
TixY v, K, Ca, MgitZzh#*ho. 001~1. 3ppm, 0. 06~2. 30ppm.,
0. 32~10. 39ppm, 0. 01~2. 52ppmDHEPMICH>/E LTDB, HEDS
(1967) vkt (1972) OME LIRS, RIEZOWRMICHZ, T/, B (1987)
REEDI, LR2ZAZGTLRHADT— 24, E£H»0. 41~0. 89 p pmdOfupHicH v,
D 4 BSr IRIEI R RNz B > 72, ZDRIC, 41016 R - TIE Lz ftiik. ZhET
IZRE X N AUDOWPHO FIZH o Foo BISE LR, HIECNETOTF— 2 L0 IE Ao b
DO, ThLSWGDONY YEFOWTEC, %4, K, Ca, MgikRENLIEL, HicEun
EES MU LN, ChETIZ, KT ORPICEHEREORE E LzBlizd 0 0,
FAT AT BEAK PO PRI 5 < EITITD S0 S fEEE . — BRI R A i i
o I () 1A WE WS LA LLDIMNENDL Y FS5TH B, 2T, MFKkEFKL
PRI DEE K e & Z DR KB O K OPHEDOBRE R — 5 4 12R8F, BKESDZWIEHE, Kk
FEWII BACMIITE T, 2D DT Y FE2FT, BRKLKA2 5 0 mmbi#s s, K3k <
Y FOWAKL I ASOBIE Lok &7 b, D LI, BKITxd 3 KE I o iy Xfii
AR TIC L > TR E b, I, BEARA % < e hiE 2 DR AR RT3 5 K AR LTS3
AR 725, & LTy ZOMAKNICHY 2 KEEOR AT THELERZ L5 TH
Bo COMINMIEC, V¥, Ca, MgThii< iAdbhiz, BHETLFELHIITH >/, i
5 FICHEATHACAHUIN LU TH HHBIED FRIE D E 0K 2 b, SHIED [ fRITHER
MNT, R LD b 2 KM THBPEN B L5 Thot, 5D (196 7) OMETLT v+
= TEEH, V) VT I OHIAHL Whh, iER L TRECH LR LR LR L,
ZLT, K, Ca, MgikZopllofiz R Lz LT3, ZhbDZ b, BRATOW
BRI R & > TUD LB KD ME S FTVWBE L Rbh 3,

AR DEH KD p HIX 8. 24~5. 7 5DHPHICH 720 KUSAKAB(1983)
B K KIEHS1oHrE . £ S ThOLHKS T RN Lcficik, Py Tcerhtfhe. 86,
5. T4 Th-1e VillED (199 0) AUiglio =flv v b &3 2 it TilE Lz p Hik
6. 41, 6. 82 CHASIWIFORMTIE LIcpHIE8., 07, 7. 98 THot, AN
FELIE S, ChbofE R K& lil vixEh o, THADpHIX1 9 8 8 EAIFITE
FTLTORD,REDBIIC, ZHIEMEOHARR->IcZ LIk B EEFZLIT W, ThETIL
DEFEARD p HZ SIS > TR il Loz H $ 9 Mmoo, EF. RSN
Efo&h T30, SO ORIZEEVEHOERT, ERAKOpHAR 1, 2FEDMIZ0. 5%
IKTMF 20 a2 RKNKDOp HOIRTFORRIEMICH 3 E B x /oL n
LS, —HFEZRLTVDIMIMCRA LID TE ML TH S, FZTE— 3ITKLHESE
TR Imbh/c IR E ISR T, COKENDZE PTI98 7TETHETLTED,
PHA1988HMLINFLTOH Al EERBHNES THD, ZOWLHELT, Kilie
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WL & 2% BT 5 A HIBOB LR D . BTLEO T AT 2%l -> TS % Ei
KD p Hi ERAT 2, LT, LYEILDTHRIIMNEE LT AL p HIZ 1 CIE) Zihios
MOMICR S, ZOHAFEE LT, EKOp HOKTFE LTHhicEEbh b, UL, 3
EL LA L IS D TB Y, TENDO A 2 V59V K e F— 25820 DT1 989
199 04ERMGE LA ERiAD p HA LHLAN O p HifC R » 72 LI fiiic i S0 b higno
Ty SHLNEEHFTTOL LENDH B,
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Fig-54 Relationship between concentration of potassium in rain water
and amount of precipitation
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Table-3 Amount of some forest roads and check dam construction from 1983 to 1987

£ 1883 1984 1985 19886 1987
year
# A (m) 281. 0 1128. 0 1082. 0 1450. 0 861. 0

forest road

b 18 (m) 1816.0 2234. 7 2543, 2 2294. 1 2368. 8
spur road

HAEEE (m) 672.0 2258, 2 1474. 0 1264. 2 1105. 6
footpath

wY n (6} 8 11 5 0
check dam

EHKPDEC, 44, Y v, K, Ca, Mgk, 6o FyTERERT 6. 0 pn
V,/¢cm, 0. 654ppm, 0. 035ppm, 0. 683 ppm, 3. 959 ppm, 1.
153 ppmThotie THETICME & RIFEHKDMBIRGLE, KUSAKAL (19
83) A1 979, LENNE LLANDHY, K. Ca, MgZhEn0. 5~0. 13p
pm, 1. 3~3. 9ppm, 0. 5~0. 8ppmDPULETH >/, Mikf (1973) 219
6 8 EMD 1 EMPIE LIS O B4 44% 0. 22ppm, Y~ 0. 04 ppm, KiZ0.
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64ppm, Caitl. 8ppm, Mgix0. 75ppmTh-ots SOOI, ¥HES (1
967) . /MKL (1987) Ukt (1990) @My, MTHU S IIEZ ORI H
oz AMOMIEDL, hFETICHE S RIBIEITERI LD R MNIESH > Z LT, W
RO FMELE U Shiehrot, BT, A5 D 1985 ERNAD1990FED
6 EIMDRRTEIE WD & MgERW/cEs, Vyy K Cad 44801k 1 9 8 7% Gl
KEDBAEHTRNEV, LT, 19 8 8IEICHRD & ZOTMIE /&< A 0 4@ L i ik
B EDTHo7o FHZC a REEDFMAVNE KRBT THRL 19 8 8 IELAEZF ORI A
LI LA EC, Mg TIRRHIFIEICE D EMIZIE-> &0 Lish ot S BOFHIRFO UL W
Waliz D500 —DIZFEKPORIIN L2 BRI, [BARTOZ bW EDO SIS E
DRLRN 27, ZEETHZORLZDE, RHADp HOL I D T~ L 5 ic K {4
ETHBAabh/o 1VREDBIHRTH D, IWEERMD BN T - 21k nds, KN TRA BOLDE
BRI TR2 3, KIS RBHARNCEER L h b0 INTEIEIE ST 2 L L%
2 bl

Mis LAz 7 HO oMM DWW 5, pHEC alzBWT (I—55)  C a3
ROKHE p HIE AR E K37 v 22 W50, CalERSii RBITOoh T/ 37 v F B4/ &<
0. Land p RSO LB U< D, SOk, A BMDOIZTC addp HITIEMA
h25b0Llbhb, #0TCadMegDHEZES L (N—-56) | i HIITEDRIA L
bhto, SOOI TEIFMANRE WS Riar -7, KEROE CIEARIICIETFTWS 1 4
vOUE & A A YO EISELSIC > TR EhD CITEADL. 1985) o 2O &M
HECHHK, Ca,. Mgt ALDOHNIMRSEHTH b, AT TIHECEK, Ca,
Mg tDHHIMEREFRFN. 0. 36.0. 45,0. 57 THROGL Moo LIS (1
98 9) NEM&EHALYDIMIIIAKCE, ECECa, Mg &DlliCiEDRIBAEbR, Z£h

FhO MY K0, 84, 0. 86 Th-7oh, KOMIMEEIKO. 26 &Eho/, Kik
ECEDRIBIEICHE LB NS, Ca, Mg THBIZC) »/7c e DWW Tk L < b i » 72,

ppm
4 .
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Fig-55 Relationship between concentration of caleium Fig-56 Relationship between concentration of calcium

and pH value and concentration of magnesium
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HERG OB O N AR BB ERE, VY, KiENo. 5, 6. 7TOWMK T No. 8. 1
0 DM TIEVILIERT Lizo LT, EC, Ca, MgldZhb 3MaEikificNo. 6. 8.
9TIE<, No. 10+ TNO. 5. 78REVHITZRLIco Z OMITHINE W2 i
CTRbLh, HEBOBOAYMETH >/, BH U VIZH LR 505 &Ebh %08,
Ca., MgitemiiogH il kbR kEnwlELbh T3 (k1
96 1) o ZORBOENMETETHMIETH D, WK & > TBEIRIMITR N v, £
T BMOPWENFETRHONROhZZ L LM THEL D L, W LRIt LBEDIRED

WA L o THR AL L2 it LW Bbhic, ZOXRDBEDWKINAESE 4% 55
By IO L IS TEZIH N LV T OWIRBOW /3 BIEE D NZ DWW Tk, ROBITER
WK DL e & OF TG %,
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1) [ZL®»IC

R AR L2 6 JUriodN, 5Hi(No. 5, 6. 7. 8, 9) TIEATICHK L 235 b
RO & K ot Wi LC 0 Be & 2 TR L S WA BER K O 55 BEIE 00 F N E L =R
WIRIOE A i & R 23 B2 DTl & H 2 IRKIGOG G E O R A, £, b
REGFAETIRE LR S MIEAE T 20 TR0 E Sz, No. 6. 7. 8. 9D 4 i CEK
WHZ BRI LE 2 AT 780 DR TR Lico ks Ao 3 4 4 [l T AR 2 LN i K
2 (e KB, 1990A) &A1 0 1IHAKYEZAZ: (ix KD 1990B) THRALK,
2) Bk

K 2 ARG R B LT D, MR RGO KN BT LT R, 2 LT, BN
DL KB K DT, A dERinifChR Lo fitl, 1% i (8 /B« ha) & LTAL,
FEARIER DS AW s B OB hiE . THETORBRTIHIE L 1025 1 3RHCHF TR LTV S
DT, FOHD 1 2HOHNEM S 2 LI Lie & 2 THImALE LTS &b B IRF0)i
WAERBGT B 708, BRI H 2 BRI (LA FLEN) O F — 2D% 101,

Bk RGP AR BIFZ KGO S v — MCAIZ (P TR & HBCHUEICIRIT Uice £
AU, 198946 13M, 6)I160H, 7}Jj28H, 9H19HTHB, fKiZ1N
IO XITTE LIS &1 5 ~ T InlfFo 7o, BKISOTR RO 3Pk p Hy ECHEROIEHE, Y
vy Ky Ca, Mg®D5HINIZDWTIF» 72 fEAR LD MRk, 6)11 3 H 8mm, [
16HS7mm, 7H281121mm, 9JJ19H75mmTdh->7,

3) BR

By OWE & e Lo i o i hiiiN o, 5, 6. 7. 8, 9T, ZhZFho0. 150
~0. 512/B+ha, 0. 009~0. 518¢,/F+ha, 0. 098~0. 591¢/
fpeha, 0. 090~0. 622¢,/F+ha, 0. 121~0. 491¢/%-haTh~»
720

i p HOMERE K — 5 612459« p HIEKIEH A LTS p H 7 i T B S KEG
Ty WOz 22 A BRI RS b hiaholce RIS &9 Y £ ikH 5B No. 5T
iK<, No. 8, 9 THWWLEH TH-7,

Kt ECOBESAIN—5 712md, ECiENo. 5. 7 TIRILHIHAT 5 & KK
AU LS NI, WOFIE ST 2 ¥ NANEL L&Y LEn 27, HTikl CIbHiheT
SNo. 5, 7AWz L, No. 65080 fli&RLe No. 8. 9iEZhbodiliitcs->
7o

P e & N HEBE DN RE I — 5 91289, RIS & el s g AU S KR
WATAHINCH B EOITWLBN, T VERRVILHE D Ligh o7, TN, 848
LoD Ik Iz I~ T LLE?)"LIH”C“‘E@'#("' AR W IR RT K S TH T

e V) YRS ORSA I — 6 01243, U VIRHHTEASZ T O BUE AN, B B W Ik
R ARELY i (I il 7S méf\mmwkﬂtfmwﬁf%otoXMWWTmNo.5ﬁﬁ<‘No.
SMEINWE D THHole No. 6. 7, 9EChHONITH >,
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Fig-57 Relationship between specific discharge
and pH value in steady flow state
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Fig-59 Relationship between specific discharge
and concentration of nitrogen in steady flow state
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(- 61 REBOLLTR &K BEDREER
(@:No.5,7 ):No.6 , &:Na.7 ,A:No.8 , D:No.9 , ®:No10)

Fig-6 1 Relationship between specific discharge and
concentration of potassium injsteady flow state
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X - 58 KEROLLHER & ECOMR
(@:80.5 ,O:No.6 , &:No.7 , A:No.8 ,(D:No.9 , @ :No10)
Fig-58 Relationship between specific discharge

and electric conductance in steady flow state
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Fig-6 0

concentration of phosphate in steady flow state
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Fig-6 2 Relationship between specific discha rge and
concentration of calcium in steady flow state
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Fig-63 Relationship between specific discharge and
concentration of magnesium in steady flowstate
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Fig-6 4 Relationship between specific discharge

and concentration of nitrogen in rainy day
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Relationship between specific discharge and
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Fig-6 6

Fig-65 Relationship between specific discharge and

concentration of phosphate in vainy day
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Table-d  Characteristics of studied area

A KEE#R(ha) #HR(m3/ha) BEKGHN (ha) ¥l (m) Y A
sanpling point aree of discharge stand volime area of multiple length of forest road nunber of soil
basin layered forest saving dam
5 30. 7 46 8. 87 1721 1
6 10. 3 344 9. 52 1421 1
7 165. 3 181 7.23 1591 5
8 23. 3 2517 11. 92 1595 1
9 21. 8 127 0 1650 4
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Fig-6 9 Outline of watersheds
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Table-5  Charactevisties of studied watershed

i iy LRI 3 Fii K Er A H il
area of watershed  circumferential length  length of main  retative height  volume of forest

FRoK M of vatershed slream stand

sampling point

ha m m mn m?*/ha

5 11. 70 1, 490 515 856 46
G 10. 50 I, 490 605 130 344
7 IH. 31 1, 995 805 1565 181
3] 21. 79 2, 210 885 185 257
] 23. 2606 2, 190 950 280 126
11 J. 91 1, 040 41995 110 219
12 1. 651 GO0 260 105 2067
13 1. 29 510 240 90 4156
14 6. 23 1, 250 5065 135 313
15 9. 15 1, 950 6556 150 265
16 3. 80 Q900 370 110 442
17 11. 00 1, 760 800 170 255
18 6. 31 1, 230 615 175 157
19 16. 36 1, 850 850 230 257
20 7. 04 1, 300 5556 215 195
21 5. 89 1, 260 510 185 38
22 3. 67 815 3456 1145 285
23 2. 09 595 2456 110 1041
24 13. 98 1, 900 950 1456 1341
25 7. 35 1, 110 190 130 1241
26 1. 57 500 180 1056 127
27 0. 66 350 75 70 96
28 10. 53 1, 410 550 180 136
29 : 60 850 345 165 130
30 5. 61 1, 1140 3995 195 390
31 9. 14 1, 100 495 230 344
32 2. 67 900 2856 160 271
33 31. 76 2, 650 895 315 360
34 2. 96 750 265 45 292
35 9. 00 1, 285 350 70 273
36 5. 39 955 300 60 264
37 1. 07 450 165 50 268
38 1. 36 500 190 45 290
39 0. 64 335 95 10 290
40 3.61 750 250 50 214
41 1. 81 605 210 65 283
42 9. 20 1, 365 500 90 256
43 7. 21 1, 250 550 145 244
41 29. 07 2,515 880 135 99
45 0. 72 350 95 70 196
46 2. 23 690 310 100 275
47 2. 02 580 190 105 25606
48 11. 70 1, 690 695 215 300
149 4. 23 1, 075 455 180 333
50 16. 98 1, 860 845 245 304
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Table-6 Concentration of chemical components in each sampllng point

(first time)

TR 2% ) v K Ca Mg
sampling nitrogen phosphate potassium calcium magnesium
point ppm ppn ppm ppm ppm
5 0.3340 0.0126 0.571 7.373 1.745
6 0.2194 0.0095 0.570 2.523 0.902
7 0.5335 0.0021 0.604 5.828 1.425
8 0.7223 0.0320 0.812 1.956 1.112
9 0.7560 0.0159 0.698 2.968 1.017
11 1.3348 0.0395 1.174 1.948 1.051
12 0.8549 0.0399 1.142 1.517 0.974
13 0.5655 0.0362 0.905 2.033 1.038
14 1.2167 0.0524 0.920 1.813 0.976
15 1.1631 0.0491 0.885 1.948 1.001
16 0.8158 0.0147 0.753 2.314 1.015
17 0.8643 0.0220 0.838 2.092 1.114
18 0.7051 0.0396 0.783 1.852 1.078
19 0.8522 0.0188 0.811 2.742 1.190
20 1.4959 0.0265 0.835 2.650 1.321
21 1.2616 0.0266 1.106 1.752 1.040
22 1.9140 0.0437 0.806 1.848 0.955
23 0.6652 0.0207 0.679 1.931 0.870
24 0.8432 0.0188 0.669 2.148 0.762
25 0.7047 0.0122 0.794 4.854 1.587
26 1.4998 0.0401 0.671 1.569 0.688
27 0.7857 0.0244 0.517 1.802 0.814
28 0.5894 0.0114 0.561 1.451 0.566
29 1.1099 0.0303 0.845 2.783 0.935
30 0.8416 0.0264 0.741 2.644 1.027
31 1.2460 0.0208 0.821 3.783 1.638
32 1.2527 0.0282 0.790 3.072 1.244
33 1.0321 0.0141 0.807 4.140 1.575
34 0.3852 0.0017 0.551 1.111 0.557
35 0.4196 0.0000 0.733 7.615 1.493
35 0.4126 0.0000 0.654 4.692 1.313
317 0.6285 0.0084 0.557 1.905 0.777
38 0.3888 0.0073 0.551 1.111 0.557
39 0.1733 0.0000 0.473 0.848 0.491
40 0.1940 0.0148 0.403 0.731 0.435
41 0.4365 0.0262 0.349 1.486 1.430
42 0.2558 0.0026 0.529 2.231 0.923
43 0.4490 0.0000 0.458 1.891 0.892
44 0.2863 0.0150 0.533 4.560 1.372
45 0.5745 0.0560 0.511 0.578 0.376
46 0.4239 0.0165 0.474 0.526 0.417
47 0.5331 0.0172 0.537 0.700 0.544
48 0.5780 0.0232 0.697 2.463 1.028
49 0.4685 0.0278 0.787 1.857 0.829
50 0.5096 0.0182 0.743 2.655 1.033
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Table- 7 Concentration of chemical components in cach sampling point  (sccond time )
2# (ppn) 1) v (ppm) K (ppm) C a(ppn) M g (ppr)
nitrogen phosphate potassium calcium magnesium
R
sampling point
5 0.46114 0.0114 0. 703 7. 834 1.816
6 0. 2708 0.0142 0. 737 2. 737 1. 012
7 0. 2960 0.0124 0.772 7. 274 1. 619
8 0. 8044 0. 0203 0. 855 2. 050 1.111
9 0. 6479 0.0162 0.814 3.1862 1. 021
11 1. 1291 0. 0259 0. 990 1,782 0. 980
12 1. 0885 0. 0515 1. 295 1. 528 0. 965
13 0. 6788 0. 0236 0.974 2.076 1.118
14 1. 1457 0.0213 0. 995 1. 787 0. 978
15 0. 9757 0. 0351 0. 961 1. 938 1. 0386
16 1. 0154 0. 0136 0. 903 2. 106 0. 940
17 0. 7685 0.0269 0.893 2.129 1. 162
18 0. 7942 0. 0331 0. 860 1. 939 1. 172
19 0. 7497 0.0141 0. 960 3. 338 1. 254
20 1. 4563 0. 0290 0. 889 2. 687 1. 382
21 1. 5084 0. 0261 1. 293 1. 911 1. 070
22 1. 8446 0.0429 0. 788 2.024 0. 898
23 0.8151 0.03286 0. 709 2. 224 0. 897
24 0. 8890 0.0216 0. 730 2. 261 0. 707
25 0.4016 0.0123 0. 844 4. 642 1.508
26 1. 2794 0. 0454 0. 742 1. 904 0.571
27 0. 6733 0. 0401 0. 5685 1. 279 0. 764
28 0.4917 0.0219 0. 665 2. 733 0.515
29 1. 2231 0. 0361 0. 896 4, 062 1. 000
30 1. 56524 0. 0402 0. 869 2. 981 1. 080
31 1. 4687 0. 0062 1.923 3. 156 1. 655
32 1. 6212 0. 0298 0. 903 2. 914 1. 353
33 0. 9727 0.0228 0. 936 3.590 1. 599
34 0. 4759 0.0102 1.011 4. 370 1. 422
35 0. 5576 0. 0067 0. 960 0. 530 1. 678
36 0. 9945 0. 0018 0.827 9.415 1. 714
37 0.5148 0. 0080 0. 648 2.072 0.871
38 0. 4981 0.0108 0. 650 1. 420 0.629
39 0.2328 0. 0000 0. 638 1.169 0. 56867
40 0.2230 0.0193 0. 452 0. 4986 0. 388
41 0.4178 0.0114 0. 3986 1.816 1. 597
42 0. 4558 0. 0156 0. 662 2. 330 1.015
43 0. 5032 0.0142 0. 592 2.018 0. 951
44 0. 2879 1.0120 0. 684 3.829 1. 532
45 0. 7587 0. 0595 0. 850 0. 424 0. 340
146 0. 5673 0.03156 0. 774 0. 3687 0. 380
47 0. 5626 0. 0315 0. 705 0. 5086 0. 519
48 0. 7181 0. 0251 0. 903 2. 374 0. 968
49 0. 4498 0. 0282 0.911 1. 839 0. 752
50 0.6122 0. 02086 0. 975 2. 645 0. 999
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* RS LD S Bt () BRHES

Stream flow route and concentration of caleium  (first time sampling)
Figures in parenthesis mean sampling point

* means the watershed which have check dam
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Stream flow route and concentration of caleium  (second time sampling)

Figures in parenthesis mean sampling point

* means watershed which have check dam
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A
SUMMERY

Water of rain and stream was analyzed.

Since 1985 in Soeda Town, Fukuoka Prefecture, precipi-
tation and stream water were sampled from four and six
points respectively. Samplings were made once a month.

Measurements were made in pH, electric conductance(EC)
and concentration of nitrogen, phosphate, potassium,
calcium and magnesium.

The average value of pH of rain water was 4.95.
Almost values of pH of rain water were below 5.6
which means the acid rain.

The pH values of stream water were between 8.24 to
5.75. Since 1988 the pH value of stream water was
decreased 0.5 compared with the value which measured
before 1987. The decline of pH value of stream water
seemed to be concerned with the construction of forest
road and check dams but not concerned with the
affection of acid rain.

The concentration of chemical components showed a
variance to the amount of rain. But the maximum
concentration related to the amount of rain was
restricted by the amount of rain. The maximum concent-
rations of chemical components decreased with
increasing of amount of rain,

Since 1985 to 1987 the concentration of chemical
components 1in stream water showed fluctuation. But

since 1988, the fluctuation of concentration of
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nitrogen, phosphate, potassium and calcium seemed to
decline. This phenomenon seemed to be concerned with
the completion of construction of forest road and check
dams.

The values and concentration of chemical components in
the stream water showed the difference among the
watersheds. In some watersheds, the stream water showed
high concentrations of nitrogen, phosphate and pota-
ssium, and low value of EC and low concentrations of
calcium and magnesium., In others,the stream water
showed 1low concentration of nitrogen, phosphate and
potassium,and high value of EC and high concentration
of calcium and magnesium,

The values and concentrations of EC, nitrogen, calcium
and magnesium of stream water showed fluctuation in
steady states and low specific discharge, and they
showed a little tendency to decrease with increasing of
specific discharge. In rainy time and just after rain
the concentration of nitrogen,phosphate and potassium
showed a tendency to increase with the increasing of
the specific discharge ,but the concentration of
calcium showed the decrease with increasing specific
discharge. Magnesium showed a constant concentration to
increasing of specific discharge and showed the same
concentration in every watershed. Except magnesium,the
value of EC and concentrations of chemical components
showed the difference among the watershed.

Concentration of nitrogen and phosphate in stream
water sampled from 45 watersheds include former water-

sheds showed no relation to the stand volume per
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hectare of own watersheds. Concentrations of nitrogen
sampled from the watersheds that have multiple layered
forest stands were higher than them that have
singlelayer forest stands.

In 45 watersheds, the concentrations of calcium
sampled from watersheds that have check dams in own
area were higher than them that have no check dam. It
seems that the check dam concern with the concentration

of calcium in stream water.
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