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Keelung Hsinchu Taichung Sun moon lake
& s R M(R-—I1EE(fE @ R|R—MBM|(k M H|R-BH|BE & & R-IIBE
year rainfall | R-index | rainfall { R-index | rainfall | R-index | rainfall | R-index
1956 . ~ N » 1683.7 612.1 ~ »
1957 | 3133.0 424.5 1 1571.1 383.1 | 1420.4 750.0 | 1573.9 286.8
1958 | 2780.6 858.6 | 1210.1 214.7 | 1127.9 343.6 | 1856.0 |- 440.3
1959 | 2183.9 493.9 | 22561.2 922.2 | 2353.0 | 1765.2 | 2987.1 | 1650.3
1960 - | 2468.3 501.6 | 2264.6 |[1140.9 | 1628.3 782.9 | 2875.2 | 1683.8
1961 | 2160.4 334.0 | 1209.8 231.9 | 1133.8 310.4 | 1856.6 666.3
1962 | 2542.6 393.8 | 1571.1 295.3 | 1321.9 523.3 | 2018.0 738.3
1963 | 1356.6 235.3 | 1202.7 377.0 | 1558.0 884.3 ) 1664.8 734.1
1964 | 2830.6 424.9 [ 1132.5 403.0 | 1087.6 541.2 [ 1463.5 499.1
1965 | 2661.0 420.7 | 1157.3 194.2 | 1466.0 776.0 | 1934.3 645.8
1966 | 3305.4 494.9 | 2023.4 570.2 | 1542.8 317.8 | 2366.4 827.2
1967 | 3162.8 681.1 [1161.8 202.1 [ 1182.7 602.5 | 1709.3 642.3
1968 | 2854.2 547.5 | 1877.0 364.3 | 1702.0 544.0 { 2052.4 472.3
1969 | 3100.7 444.7 | 2398.9 794.4 | 1547.5 536.1 | 1489.5 344.5
1970 | 4356.8 683.8 [2325.0 (1016.1 | 1528.9 583.1 | 1990.8 577.3
1971 [ 2713.7 449.8 |1272.2 383.1 848.1 224.4 | 1538.2 | 502.56
1972 | 2486.7 435.6 | 2020.5 595.3 [2149.4 |1259.2 | 3192.6 |1379.6
1973 | 3243.0 597.6 | 1633.0 445.3 | 1432.5 720.4 | 2184.6 749.5
1974 | 4631.7 810.0 §2353.7 |1020.9 | 15}1.1 513.7 | 2669.7 905.2
1975 | 3279.0 601.8 |2266.9 755.5 | 1656.1 460.6 | 2619.2 957.8
1976 | 2223.4 225.7 | 1684.3 485.1 - S 2507.1 |1130.6
&+ ¥ 12873.8 |.503.2 |1729.4 539.7 11494.2 652.6 | 2127.5 791.7

= 5 # & M 7 K

Kaohsiung Hungchung Hualian Taitung
F EF| MW B R-HBE|MR AN R—IB (B R|R—I18K |8 B &|R N
year rainfall | R-index | rainfall | R-index | rainfall | R- index | rainfall | R-index
1957 | 1336.1 513.0 | 1722.7 770.6 | 1962.5 496.5 v .
1958 | 1153.4 575.1 | 2416.1 | 2437.8 | 2410.0 660.6 > ~
195¢ 1550.9 465.3 | 2386.4 | 1604.0 | 1962.8 731.4 | 1795.0 713.9
1960 1360.8 563.1 | 1999.4 | 1089.0 | 2026.7 642.7 | 1296.1 350.4
1961 1318.5 692.5 | 3006.3 | 2965.6 | 2300.2 645.3 1 1914.2 629.0
196z | 1257.9 | 1075.4 | 1601.0 813.9 | 2323.7 968.2 986.8 383.8
1963 593.6 139.4 765.6 | 286.8.] 1516.1 362.1 847.9 319.2
1964 6595 .4 206.7 | 1590.8 853.5.1 2401.2 597.3 | 1051.5 450.3
1965 | 1094.2 332.9 | 1155.8 656.0 { 2313.8 735.3 T v
1966 882.1 293.4 11672.4 738.8 | 1462.3 244.6 . .
1967 1116.5 436.4 { 1790.7 879.5 | 2840.9 | 1328.1 | 1410.0 373.5
‘1968 | 1594.8 |- 501.4 | 2736.8 [ 1730.4 } 2542.6 465.8 | 2124.1 734.9
1969 787 .8 157.5 | 1826.9 903.7 | 2436.5 910.7 | 1441.2 505.8
1970 | 1019.0 353.7 | 2580.2 | 1960.0 | 2032.9 592.5 | 1552.7 519.0
1971 599.6 206.9 | 1588.1 | 1284.0 | 2424.8 553.2 | 1743.1 396.2
1972 | 1466.1 383.7 | 2147.4 1 1004.5 | 2005.8 459.8 | 1457.4 355.2
1973 | 1424.5 580.7 | 2445.8 | 1490.5 | 2240.8 611.6 | 2377-2 | 1017.5
1974 | 1514.9 913.0 | 3619.9 | 2403.0 { 3108.9 650.9 | 2796.6 | 1242.0
1975 | 1930.4 675.7 | 2105.4 | 884.8 | 2089.4 653.1 | 1251.6 286.0
1976 817.6 466.7 | 1130.8 338.6 | 1288.8 162.5 | 1719.5 576.5
+ 5 11180.8 476.6 | 2014.4 | 1254.8 | 2184.7 623.7 | 1608.5 553.9
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Location Curvilinear Regression Coefficient.

£ ® o

Keelung ¥=0.160431 x oo 0.7214

5o X

Hsinchu y=0.000908 x - 0.8904

& &

Taichung ¥=0.005393 x> 0.8133

H B i

Sun Moen $=0.001330 x "m0 0.8905

L ake

i3 i3 N :

Kaohsiung ¥y=0.031847 x"-1m 0-6636

' % . _

Hungchung Yy=0.009394 x -2 0.8792

£ & . |

Hualein ¥=0.000968 x!-mm 0.6852

& =

Taitung Y =0.147691 x -7 0.9077
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Table 3 ! R— index in Taiwan
ity By £ F B R #OEF B M

Average annual — index

Station rainfalt(M.M,) Peried
E = 3222.7 1901 ~ 1976 551.9
3 i 3_034-8 1952 ~ » 519.5
-2 3543.1. 1951~ =« 607 .2
woF oM 4799.5 1931~ & 824.6
BOF 5319.7 1949~ 914.7
F A - 1 3998.1 1963 ~ « 685.9
X %O 5815.2 1906 ~ « 1000.6
"W 2753.0 1935~ & 470.9
% I 3833.9 1958 ~ 657.5
TR B 2030.1 1900~ « 600.8
& it 2085.9 1897 ~ 693.3
¥ K 1994.3 1897 ~ « 640.3
Bk 1715.4 1952~ » 490 .2
o B 1805.2 1926~ =« 536.6



= % 2184:5 1903 ~ 1976 752.5
X @& 2182.7 1948 ~ . 715.4
N & 1770.2 1954~ & 518.3
E g 12026.1 1909~ # 658.5
(- 2635.5 1912~ # 1049.4
5 M 2453.8 1941~ » 924.6
B E 1657.9 1926~ » 461.5
m 2280.1 1965~ # 811.8
W O 1606.7 1903~ # 436.5
M 1716.2 1938~ » 490.7
woO® 2003.2 1903~ # 645 .4
A M 12316.0 1912~ # 834.6
¥ 1411.7 1950 ~ = 347.1
% # 1483.3 1921~ # 378.9
x 2056 .6 1903~ # 676.2
= & 2033.0 . 1927~ # 662.5
2 A 12084 1941 ~ 263.5
OIS 2206.-9 1951 ~ 766.2
A 2011.9 1903 ~1976 974.9
& & 1223.6 1941~ =« 441.9
A & 1625.3 1936 ~ ~ 694 .2
+ #® 1971.7 1944~ 944.1
% T % 1644.3 1941 ~ » 707.2
& & 1737.9 1897 ~ « 772.3
I 1493.4 1942~ # 606.7
W ® 1824.4 1904~ -834.4
x 1122.9 1946~ # 385.4
;- 1306.9- 1945~ « 490.7
B M 1289.2 1952~ # 480.1
X W 1473.2 1946 ~ “« 593.7
A % .1411.6 1951 ~ 554.7
% 1t " 1419.0 1922 ~ # 559.3
- XK 2055.2 1922 ~ 1008.5
X 0B 1290.3 1946 ~ »# 480.8
B # 944.5. 1963~ # 292.7
%" ® 1032.3 1961~ » 337.1
S 2057.5 1904 ~ ~ 1010.3
®x B 1276.2 1931 ~ # 472.5
. S 1296 ;0 1943~ # 484.2
SO 1678.8 1947 ~ # 730.9
i+ % 1407 .6 1946~ # 552 ,2



%O 1430.1 1957 ~ 1976 566.3
A =] 1625.3 1931 ~ ~# 694.2
s  # 1377.7 1931~ « 533.7
[ 1396.1 1944 ~ 1975 545.0
¥ M 1518.1 1946 ~ 1976 627.8
wo R 2354.5 1900 ~ 1976 887.2
i W 2502.5 1912 ~ # 985.7
x 2416.7 1954 ~ . 928.1
27 2606.2 1959~ # 1057.4.
= 0 3467.2 1971~ » 1731.2
E ¥ B 2858:9 1972~ = 1240.6
B 2202.8 1944 ~ « 790.8
U 2222.7 1949 ~ « 803.2
#F B 2418.4 1937 ~ # 929.2
A ALER LS 2437.2 1948 ~ # 941.7
X & 2352.7 1953~ # 886.0
x 2223.2 1916 ~ # 803.5
% 8B W 3238.7 1960 ~ # 1538.9
2z 8 2334.5 1937 ~ » 874.2
eI 2182.9 1937 ~ « 778.5
® b 2223.4 1949 ~ ~ 803.6
TR | 2188.1 1903~ # 781.7
it 2080.8 1951 ~ * # 716.7
X il 4599.6 1951 ~ « 2820.7
E W 2601 .1 1936 ~ « 1053.8
p: o 2462.8 1932°~ ». 958.9
B & X 2300.2 1950 ~ # 852.2
B 1t 1774.2 1948 ~ ~ 544.2
i 1864.8 1949 ~ # 593.1
S 3 2373.7 1904 ~ # 899.8
B R 2353.5 1941 ~ # 886.6
B W 2736.8 1949 ~ = 1150.5
I W 3140.1 1943~ # 1458.9
R W 4149.8 1933~ ~ 2361.4
ool 2314.2 1949 ~ » 861.2
B W A% 1984.5 1956 ~ 660.4
g # 2488.8 1960 ~ ~# 976.4
- < | 2569.2 1965 ~ « 1031.6
5 FEM 1676.1 1969~ ~# 493.6
A W 3287.6 1953~ # 1579.3
S I 2980.9 1932~ » 1333.5



O 2659.5 1900 ~ 1976 1095.0
v 1 2536.7 1957 ~ & 1009.1
B B 2613.4 1950 ~ 1062.4
+ & 3113.6 1951 ~ & 1437.7
¥ B 2994 .3 1955~ 1343.9
" = 3115.9 1951 ~ » 1439.5
B b 2852.1 1951 ~ 1235.5
E B 3018.4 1958 ~ « 1362.6
AN 2872 .8 1960 ~ » 1251.1
& B 3516.8 1961 ~ o 1774.2
- 3116.6 1963~ =« 1440.1
=M 3120.0 1965~ « 1442.8
B R 4131.8 1961 ~ « 2343.7
XN 2812.8 1961 ~ 1206.3
I 2682 .0 1949 ~ & 1111.0
B 3865.4. 1973~ & 2088.8
x = 2088.5 1923 ~ 1976 9640
B 1759.5 1914 ~ 765.0
% F W@ 2077 .4 1940 ~ » 957.0
mo 2385.3 1931 ~ » 1154.0
wmos 1596.6 1931~ 671.0
4 1l iy 1786.9 1936 ~ 781.0
2 ) 1788.7 1915~ = 782.0
# o 1569 .6 1931 ~ 656.0
A 1572 .5 1927 ~ # 657.0
E 2494.3 1927 ~ » 1225.0
- B 2055.9 1936 ~ 944.0
xE # 2252.7 1949 ~ 1975 1068.0
=TT 2043.2 1931 ~1976 936.0
B ® 1677 -6 1935~ » 717.0
T ( 1878.3 1931 ~ & 836.0
% T 1931 .4 1951 ~ » 868.0
& % 1766 .8 1897 ~ 769.0
A # 2291 .4 1952~ ~ 1093.0
RS 1793.8 1952 ~ » 785.0
B 1680.9 1952~ » 719.0
) g 1793.9 1924 ~ » 785.0
W 8 F 1760.9 1945~ » 766.0
. N Fi 1777 .6 1345 ~ » 776.0
I - 1931.4 1931~ -868.0
B W 1822.6 1947 ~ = 802.0



= 1749.7 1931 ~ 1976 759.0
Bl 2445.4 1904 ~ & 1193.0
B W 2355.2 1904 ~ = 1134.0
*® 1669.6 1946~ » 713.0
@k 2281.8 1951~ « 1087.0
KA 1984.5 1951 ~ » 900.0
®OHE 1845.7 1904 ~ » 816.0
£ R 4388.6 1940 ~ # 2627.0
S 2582.4 1954 ~ « 1284.0
G- 2376.1 1925 ~ » 1148.0
KB E 2167.7 1954 ~ & 1014.0
m B 1932.4 1954 ~ « 868.0
B % 2783.3 1955 ~ 1919.0
xR 2590.5 1940 ~ « 1717.9
KR () 3515.3 1957 ~ » 2750.8
K i 3822.3 1968 ~ ~ 3129.2
T 3347.8 1903~ # 2250.9
R 2238.1 1897 ~ # 1371.4
Bow 2946.5 1912~ & 994.0
¥ K 3624.3 1940 ~ # 1423.0
iy 2631.5 1951 ~ ~ 817.1
A A& 2361.9 1940 ~ » 677.6
A 2230.9 1954 ~ & 613.8
W R R 2300.3 1956 ~ » 647.3
B W 2100.4 1954~ & 552.9
K E W 3234.4 1950 ~ ~» 1168.3
+ B 2781.0 1949 ~ 899.3
o 4109.6 1964 ~ & 1765..1
X 3352.4 1903 ~ =~ 1243.1
w M 3351.2 1956 ~ « 1242.3
TR 5651.7 1935~ = 3072.8
X @ X 2514.4 1937 ~ 755.2-
Z B 2069.5 1951 ~ » 538.9
AP O 2542.2 1959 ~ » 769.7
¥ B 2114.6 1965 ~ 559.4
= 2376.2 1969~ « 684.7
1t ¥ 2047.1 1901 ~ =~ 528.8
X B 4473.8 1952 ~ # 2049:5
B 2332.5 1928 ~ = 663.0
M AH— 2019.0 1951~ » 516.3



s = 1823.3 1951 ~ 1976 432.7
= 3321.9 1962 ~ 1223.6
#H A 2321.0 1968 ~ 657.4
x =2 2163.4 1948 ~ #- 582 .0
T W 2682.3 1948~ ~ 844.7
TR 2176.8 1958 ~ 588.2
= R 2044 .8 1963~ # 527.8
2K 2134.9 1958 ~ 568.7
H 2357.6' 1940 ~ 675.4
& % 2990.8 1957 ~ 1020.0
mE® 2190.3 1954 ~ 594 .6
mF 2011.4 1938 ~ ~ 685.0
& om 2062.6 1960~ 704.0
g = 1804.3 1939~ ~ 607.0
mom 2143.1 1947 ~ » 734.0
A 1984 .3 1947 ~ = 674.0
a8 H 1855.4 1901~ » 431.0
B 20 BKHE 2716.0 1968~ # 955.0
B8 40 ARHF 3370.0 1968 ~ ~ 1214.0
x 2534.8 1951 ~ # 885.0
B O 2766 .1 1968 ~ - 975.0
X EHE 2278.6 1935 ~ 1975 786.0
£ =B 2761:0 1968 ~ « 973.0

#W AP EYENRRERIDHEY

Table 4. Normal anmual rajinfall (m.m. ) and R-index in Southern United States

‘normal anoual | R index Probability values of R-index
L i . range for
ocation rainfall 2 yrs,data | 50% | 20% | 5%
Florida : .
Jacksonville 1328.4 283 ~900 540 693 875
Miami 1196.4 197~ 1225 529 784 1136
Georgia :
Atlanta 1214.2 116 ~549 286 377 488
Savannmah 1158.3 197 ~ 886 412 571 780
Louisiana :
New Orleans 1615.4 273 ~1366 721 1007 1384
Mississippi
Vicksburg 1249.9 165 ~ 786 365 493 658
Puerto Rico :
San Juan 1526 .6 203 ~577 345 445 565
Texas : '
Brownsville 805.3 46 ~ 552 267 386 549
Dallas 873.8 93.~630 263 396 586

—9—



XK FRMBEBFREWIER 2 BRERS50% 5 20% 5 5% 5 1% ZBFBFE

Table : 5 Observed Range and 50% , 20% 5% , and 1% Probabili_fy Values of
Erosion 1ndex at Main Locatjons

i H OB
| - Values of Erosion Index
Bif204E Z R B3 50 % B 20 %3 5 % Heas 1 %t
ity . 85| Observed 20- 50 % 20% : 5% 1%
Location | year range probability | probability | probability | probability
& 13 .
Kee lung 226-3859 488 638 306 974
i 1
Hsi nchu 194-1141 408 771 1107 1470
B th
?a i chung 224-1765 544 831 1381 2257
B A &
Sun Moogn 287-1684 705 1066 1583 2217
lake ) .
&5 HE
Kaohs iung 139-1075 440 660 935 1239
H ZF .
Hungchung " 287-2966 1124 1792 2664 . 3689
{3 i
Hualian 163-1328 281 814 1111 1448
L
',T,ai tung 286-1242 479 701 | 1087- ) 1658 |

A —KRTh IS MIALEE
Table : 6 Expected Magnitudes of Single Storm Erosion Index Values

ARy o
I ndex Values Normally Exceded Once
B 1 = 5 & 20 % 100 4%
Location 1 year ‘ 5 years 20 years 100 years
& 3 ' '
Kee lung 100 156 222 287
& iy
Hsinchu 149 266 451 696
& h
Tai chung 206 386 625 885
H A &
Sun Moon 1.36 320 717 1416
lake
= f3:3
?éohsiung 06 214 563 1405
= F ;
Hungchung 284 451 812 1445
Hualain 163 299 523 841
= . H
Taitung 78 179 _ 419 -889
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Studices on the Rainfall Erosion Index in Taiwan

Chung-teh Hung *
Abstract

Soil erosion is a function of the crosivity ol the rain and the erodivility of the soil. Since W.I.
Wischmeier found that there existed the high correlation between Ely — index and soil erosion,
later Elag — index transformed into R-index was recongnized-as a suiluble scale [or measuring the
power of the rain which caused erosion. This R-index can be substituted directly for the universal
soil erosion equation {A:R. K. LS. C. P. ) for the prediction of soil erosion or used as a criterion
for the choices of soil and water conservalion methods.

The propose of this study is to predict R-index in Taiwan and then to prepare a rainfall iso-
erodent map. This paper indicates 12 geographic areas based on distribution of the erosion index
over the jsland. The values of R-index in Taiwan are higher than those of the southern United Stated

where rainfall is considered heavy. Generally, the values of R.index in Taiwan are ever 10'_00 on
slopeland, in some places even 3000. This fact clearly shows that the rainfall characteristics which

causes the soil erosion of slopeland is really a major problem in the island.

*Professor Department of Soil and Water Conservation, Taiwan Provincial Ping-Tung Institute of
Agriculture. Ping Tung, Taiwan,

i~ EEE (1979 ) AR gz AL e KL AFRRL10C1 ) :127-144 »
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Fig.1: Rainfall erosion index isomap in Talwan



"121°00

S
s

-~
o3

o
=]
-]

~
[nb]

Northwest coast area
Southwest coast area
Taitung area

South Central ML. area
West coast area

North Central Mt. area
Southwest Mt, area
Pingtung area

Hualien area

Northeast area
Taichung area

Tatpel area

Omf

- 121

Fig.2: Geographic areas based on distribution of the erosion—index
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Fig.6: Erosion—index distribution curves of part 7 and 8.
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The purpose of this project “Investigation of climatical conditions and soil moisture on slope-
land” was to collect agrometeorological data as well as to investigate soil moisture status in the
specific areas and that had been progressed from July 1978 to June 1982. Seven agrometeorological
observatories were established at Chungliaoc & Yu-chih (Nan-tou Hsien), Mei-san (Chia-i Hsien),
Lao-pei (Ping-tung Hsien), Cheng-kung & Chih-sang (Tai-lung Hsien) and Ho-cang (Hwa-lien Hsien).

The agromeleorological data and seasonal variation of soil moisture status had been expressed
in previous yearly reports.
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The phenoménon of soil moisture balance at selected specific areas had been treated, and the
evapolranspiration in those areas had been estimated by kusakabe’s method.

A~ REHE B7RE ( 1084 ) LB SR etk R 50K 2 B IS 2 | 0 (2 B FU JR T 28
&iEfR » pp.1-13.
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£ 5 BERELREAKRTEYTTRER
Table 5. ‘ Result of agegregate analysis and organic matter content

of Ming—Chien mulberry field soil.

By P(%)
I B Mean B iR = ‘Organic matter -
Treatment diameter Standard + 1} H
' {(mm) deviation Soi1l Aggregate
B ERER A D 1.16 0.256 1.27 1.37
HERSRER (2) 0.89 0.219 1.08 1.10
Bahia grass strip
covering and mulching
[EF=3=L T p (1) 141 10.098 1.39 1.46
FEEANER (2} 1.25 0.070 1.20 1.53
Bahia grass strip
covering and mulching
[ER=2A 3N c 1 2.32 0.172 1.85 1.81
HERABRER (2) 1.50 0.213 1.52 1.43
Bahia grass strip
covering and mulching
HE¥E2H
BHE 0.30 0g.10Q 0.82 1.08
Desmodium covering '
RE A [ 1.19 0.203 2.10 " 1.87
FHEE
Weeping lovegrass
mulching
HHE 0.57 0.098 0.95 0.97

* Clean cultivated

A. B8k Closely planting of mulberry)
B. %4 AL 7T Wi (Broad rows with closely planting of mulberry }
C & %77 ¥4i(Double rows with closely planting of mulberry)

{1) 3% 243 ¢ Grass covered soil)

(2 BFEHL(Mulched soil)

—925—



LZHERAREI=ERRELAZEREAETABEL.7AR 1L5AR 1.24R
TRAEHEEEERE S » &R0 5HE AR TS 20 BN R EnE S 0 LEs
DO MESBOMNBEHARES RS HH » FEERE SRR EHTHE >
MBIE B8+ B0 13 A R St PRI o

SRR IR R R AR S BINENE 3 0 RES BB K

)]
T

Fal
Y=1.44%-0.84
r=0.78%

L
¥

[y~ Cd
T

e
1

dZ1S ALVOIAYHOV NVIN
BE S PR

(W )
o=

WP (%) 9% ORGANIC MATTER

B3 LM REETH58 80 A AT M@
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and organic matter content of Ming-Chien
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MY 5 R B SY RERI KD TR LA » TIERABSZ PES o

2. %138 (¥ R FE S BHAY B 1 SRR 12 58 M 2 UR B G FHA IS oK roth and Page(27)
FRBUZER - B—RERHIY O BER » BRI 22500 EE » ERENZ
BBHE 3l 5 P A 53 M2 FE G RH B R B K ©

t. BRE

The purpose of this paper was to study the effect of crop covering and mulching on the stabil-
ity of aggrepales on slope-land soil. Samples were collected from the experimental plots for soil and
water conservation study at Fengshan, Chi-Chi and Ming-Chien.

From data obtained, We can see the following facts:
1. A higher aggregate stability was obtained from crop covering plois than [rom mulching plots
mainly due to even distribution of newly formed organic matter by the root sysiem of cover crops.
2. Soil in the nonlegume plots had a higher aggregate stability than thatin the legume plots. Legumes
usually have narrow C/N ratios and are easy to decompose. Nonlegumes have wide C/N ralios and
decompose slowly. This means that nonlegumes can provide the soil newly formed organic matier
for a longer period of time than the legumes.

A~ BERERE - AR (1979 ) BEEBEHLUB T B o hiK L IREERE
S+ 485730 pp. 121 ~ 130 o



BESEERIOL LA BTR B2 YL

69 g -5.1-F-032(D
PATHEN © B b LK %
AT A HRE-BHEL
W% F HEF

—. ETHEM

BEREIENEE > WHEFFIH  CREBENEERRE L BHEREE o BAKLEH
0 BHBRRE LWL » DUE R B » B8 BATHOein e i R ¢
TR NZ R F - WA RBREETF B ( Cation exchange capacity )ZK/N;
kS B - 55 P E SR ARG L B B A W) R H R TR TS » BB RSB T HR 5K
Ot BRI EARERESI MR ES BN o LT BB
R B T ( Specific adsorption anion ) » HEEFM: (High affinity)
» E R BET A EEL (Zero point of charge) - FEH AERE
SN BN A T LSRRG BE T AR BE AL - BREE T 5 BOMCE MBIk - WEH S MR - Lo R
HAMEEEEREY M » AmEN-LEEAENE o AXZ AN ETEERES REEH
e MR TR A B2 S EM T - MU ASR N TR E G rER -

=. SRBTIEAETE

AL
TE8 LR A O LB MERR S FTwALELE - KBS 19° » B EREEIERDE
+TAREZ AR GEEK L RFHABE - 530REHFL ( 0-16cm ) RIEA( 16-32cm )
s B R RS R LEEE ( Paspalum notatum ) BEHRE » 2. KEBME (
Indigofera spicata ) HHE » IBREEE » 4.5 HHBE o AEHEHE S MX15M
=75M?% o
(I 5 A
LA LR B X- ray S8 o
2. - BT - RIETE o
3t ETR BE | BETH .
4+ WHEPEFHZAE : DA pH = pHres — pHugo FRZ ©
S5.4MBRBI2IE | WA EMREE o
6. VT EE BEINE | HBE AL -
7.4 E A A RZHIE : Bray's No, 1o
8.4 1 B Bl ¥ Ac i fiE B MTE - P ERRRESRE: o
9.+ B AR iR ESTANGEEE & By B ¢ P ERERASR I B o
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04 WA RERES 2 E | SR o
N At & itz HlaE © fRfhhE o

. ETHIRLR

LR B X -ray S8 & » HERSFEH L (Kaolinite ) » EH ( Ver-
miculite ) » AIZEF} ( Muscovite )} » 3 ( Quartz) » BFA ( Feldspar )
» $TERIK ( Goethite ) » RABZBEE ( Apatite ) » BREARBIELE -

2.7 IR MR B RIS [ 21 AEES o B - BREEE AR » EHcRRR » 5%
TR SRR FERMEEHETNA ) FLEEONUEERFEERBEEERER
BHHBERSS - ELRENSRRE EEAREERFER . (RE—)

3B REHEMETLE L EERER RS > WA ERE L MRER > Ft
B T R 8K o

AREBEDARBEE  BARATHEABYREE L Rz KA ZEABRESR
BHEH Ko

5.1 HEFR I A3 S AEAERE XN ( RED) s HFEREFFERLFEXRA
BRED » — B REES /) '

6Bt F Ar e ( Cation exchange capacity, CEC ) RIUSER 415 oH 35
EE7 0 BBEROEELK - BHE0.0IN NaCIB AR EMENRZITHEX 3 —
4EXRZ o o

7.0, 01N NaCl 37 A~ TR g R 3R 2r e fe In » ARk pH <
5.50F ’ KB HE A MR 3c i ( Effective cation exchange capacity,
ECEC ) ¥t 5 pH> 5.5 » AlFRARL A ( Sum of extracting
bases, SEB ) &#5 o EE-AE pH A/Js » 36 UAE IS FLah S 86 R RUIR BegesT o

. EEBIThER . N RERAE

Hotge 1300 3 TG A0 fie 2 S FLAE BRI UME ( B ) BRMAERLK » HRRTI Gouy iR
Fiite LA ES TR TGRS ( Variable surface charge ) » @RS HEGRE
B> SEafERMER » MAREREHEZ » R—BROEITRIER /s o 5 Bt FALR T
e » BROBEXFFCHERE SN R MEREKKEE  HRGouy BRHMARZERD
EEM S BWE L > B5 S R > MEREOTEER » TRMERE SRS -

A, @EMEZHE

BOVSRAETHESIN B L1 SrfSHsyBUR X2 @B » #aB LW -
. AEERBLEREE

OLPEETRRERREBEIENEREY > BB TR ZHE o WE-LIEEET
WAER T RN LW RAE - BERRAE RBRELE  THRSZHE £
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Table 1. Chemical and physical properties of soils with crop covering and mulchink at

Fengshan litchi field,

m K. i kX Wk T BB B IR
Mechanical analysis ma PR pp RE XRE 5 @ Ei M g B H}% s
BoE B B e S Av Sum of X
extracting i Soluble
Treatments Sand SilL Chay Suf. OM. Phos. pH CEC Ca Mzg. K MNa bases Al ECEC  salts
of M fg % ppm meq/100g PPm
EHGEE  J:k 45.80 33.45 20.75 18.10 2.08.43.75 5.78 16.26 3.55 0.32 0.37 0.44 4.68 0.28 4.96 2018
Dahi
Ci:ﬁi':” M5+ 52.23 28.67 19.10 16.49 I1.31 37.59 6.08 13.65 3.25 0.32 0.17 0.54 4.28 0.00 4.28. 892
A% R o0z 25.20 10.78 16.00 0.83 7.35 4.80 11.57 0.84 0.19 0.21 0.39 1.63 1.30 2.93 1091
WU AR
Indigofcra :
covering fcl-52.71 26.37 20.92 16.20 1.13 4.90 4.5¢ 11.13 0.60 0.13 0.16 ©.52 1.41 1.59 3.00 979
R 15942 23.00 17.58 14.67 1.63 26.60 5.80 13.39 1.8¢ 0.42 0:37 0.48 3.07 0.00 3,07 1012
Slraw
multhing 53,83 25.00 21.17 16.73 1.43 19.95 4.97 11.74 1.08 0.22 0.33 0.44 2.07 1.13 3.20 _953
pELmE #:k57.82 23.08 19.10 14.75 0.62 9.10 4,80 10.87 0.82 0.13 0.13 0.13 1.51 1.18 2.30 .322
Clean
cultivation o4 o 53 22.55 19.92 16.26 0.47 1-40 4.55 10.44 0.50 0.07 0.14 0.14 1.25 1.60 2.45 688
H= PUSEEESRENRE LNAH TR - WERR TREETRREDMBTCRE
Table-3. Surface charge, sum of catracting bases, effective cation exchange capacdity and cation cxchange
capacily of experimental soils with aop covering and mulching at Feng-shan litchi feld.
HHEEEE KIEfFQ R WAHE B ENXN 8RB " HENREBERE
H TR Bahia grass covering Indigolera covering Straw mulching Clean cullivation
Supporting x*x £ Kk £ x [ % &£ E £ x + [
tlectrolyte - fﬂ{n ﬁm' .
e AW = T = e T (O = 2 A i X1 O e st O s = < W B F R = iz
meq /100 g
0.000N NaCl — 3.5 — 4.95 — 1.80 - 1.20 — 3.38 -  2.15 — 1.6 — 1.13
0.001N NaCl o0.60 4.08 0,55 5.08 0.11 .95 £.08 1.33 0.3% 3.55. 0.14 2.23 0.10 1.75 0.07 1.20
0.0IN NaCl 1.89 4.60 1.74 5.33 0.35 2.15 0.24 1.55 1.24 3.80 0.45 2.43 0.31 2.00 0.21 1.40
0.1N- NaCl 5.98 4.75 5.51 5.55 1.10 2.75 0.75 2.63 3.93 4.08 1.43 3.50 0.97 2.40 0.65 2.35
Kt e A
Sum of extracting 4.68 4.28 1.63 1.41 3.07 2.07 1,51 1.25
bases
14} : }
ﬁﬂ?cﬁ‘*ﬁmﬂ 4.96 4.28 2.93 3.00 3.07 3.20 2.39 2_45
- 0 (%)
mﬁcigz R 16.26 13.65 11.57 11.13 13.39 11.74 10. 87 10. 44

u}
2)
(3)
1)
{5}

fi Gouy-Chapman £33 B+ M2 BT R .

Bl R pH A, W B Nt ok 2 AR TR E .
piERERESE ( AN NH, OAC pH=7) MR .
TREEETRZIES.
RRCHY LN NaOAC pH$.2) fRF0 . SHEEARESE ( 1N NH,0AC pH=7) M.

—130 —



IR SkE% -3 pH P75 o 76 RGN HE L7 RB R HEZF » THU TARE
675 SLAE ALME o
L 0.01N NaCl 537+ E RE N F7 RIE i Bse dh 4R LAY pHo B2 » pH- pHo
W TR RS L IR T AR AR AT pH B RN LIS e R 0 pHo B
L BB
2% pH > 5.5 » BUhh N e S0 IR S - S ynlk T An g A o
3.8 pH < 5.5 8 » BOf # BT 3 He i 1t 15 L WERS ME T3S IRAE /L o

(CHE R AR S S SRR ER IS N WA S R AR &> RELEEE
B> BRMAREG LTURIE S o {ABF3 A TENH B4R B o

. BNRE

The purpose of this paper was to study the effect of crop covering and mulching on the suriace

charge of a slope-land soil. Samples were collected from Feng-shan litchi experimental plots for soj)
and water conservation study.

1.

2.

From data obiained, we can see the following facts:
X-ray diffraction showed that the soil contained kaolinite, vermiculile, muscovite, quartz, feldspar,
goethite and small amount of apatite.
The specific surface of surface soil under Bahia grass (Paspalum notatum) covering was higher
than those under straw mulching and cleari cullivation. However, there was no significani differ-
ence in specific surface of the subsoil among various trealments.

. Soil treated with crop covering and mulching increased organic matter and availuble phosphorus.

Both in (urn decreased pHo and thus increased the surface charge density as well.

. A higher surface charge of subsoil was obtained from crop covering plots than these from the

other plots mainly due to even distribution of newly formed organjc matter by rool system of
covering crops, especially for Bahia grass covering.

. There were great differences between the computed surface charges and the experimental values

partly due to the fact that the permanent charge component was not included in the compuled
surface charge. '

. Calion Exchange Capacity, CEC, was much higher than the experimental surface charge mainly

due to the method used for CEC determination which made the solution pH=7.

. The value of surlace charge determined by potentiometric titration with 0.01N NaCl as supporting

electrolyte was used as the standard of cation exchange Capactity. The values of surface soil
approached the Effective Cation Exchange Capacity, ECEC, when pH<5.5, and approached Lhe
Sum Of Extracting Bases, SEB, when pH>>5.5. However, all values of the subsoil approached the
sum of extracting bases for any pH ringe. '

A~ WE - AEH (1981 ) [ MEERREHEHLBEAMUMA R ZHE > PIEKLLEF

BRE+— g8 _Mpp.26~35 -



L L EL ST TR ST

70 Fxt—5.1 —k—37 1)
71 Bx— 4.1 —f—24{4)
AR : BaPERE
AT A EBELEFRE
#i % & REF

—, St®IBm

- Bt 75 R I S M AR ( Erosivity ) RSB 2 M bt ( Erodi-
bility ) FEELFERIZAS IR o L Evh DR MY S 1 MBS 2 25 Mt B MG SR PO 2 BB D v
TR R 2 L o A THEWischmeier 2/ ( 1971 ) LBt ME ( Soil
erodibility nomograph ) » E bR B k{E - ¥ RIS HEHM - S ETH
» SEAREEIET LA 0 H B BTER B R AR B B R AR K L IR IR 2 e

—. EMEIBITIER R

O R '
AP AR BN LRER R BB RE RS EICE RS Y~ B~ AL

BRI (L B 5 IRARAE B BB R — Rk — o SRR A « BRI E S Lt
B R RO RB=RE=
(CIgF e ek
LSS BB HE
(3IRFBE © I ~ B ~ L EVRRE ~ LS - Wﬂﬂﬁ ------ %o
@+ FIHBLH A | SEADIE s A TRAREER.
K LIRFFIRE BT B RS @Emi&ﬁ&KZ@ﬁﬂﬁﬁﬂﬁﬂuﬂo

(Ot A 2 L RS EEmAIEE -
2. eh i kil - kB Wischmeier K ( 1971 ) fﬁﬁﬁfx Bﬁﬂ%%ﬁdz:tm

Wit RE ) REAF THIEELESY | SHANA® ( 0.002 - 0.10mm )&
W THEP (0.10-2.0mm) &F ' 1 ERESHE » LH#E(Soil structure
) FLHEHANE ( Soil permeability ) » BTk EIME L8 vhaabEsam k g0
« B ZMEHELT

(BRI ( 0.002 ~ 0.10mm ) &7 : REGHERREE
(Q1LHEHE(0.10 — 2.0mm ) &5 : BE&ido

@) IBEBETS R ; Walkley-Black#ko

@ TEREE  REERT (1951 ) tmasEnaezi®.

GI-IWHEE | HOERILH (1951 ) LM AENNE213.
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3 KE - ABEBRGEHA I 2B RER » DB Bk AR ( A =RKSLCP)
B et 1 103t k00 o
4+ AEER AR | REBALEER ( 1973 ) M HEF & AR D - R R
BoaHEanl? o

. aIBIRR

ATIFeZ LB SR k 73k Wischmeier S5 ( 1971 ) o B 1 bk 45 A [
Hefl » BEELBEERE—RE; AREBEERR=RE= o L ehiiE o Hd
R » RS MPERA » REZRTG o AL E bk 3D k AR 0. 20 U TFES
B L1 > E0.20 ~0. 40 RIHE PR L » AR0.40 b5 B A5 o

R SR LT o+ BB — » LB AV 155 k AP R > AT 0.028~0.308
M Sk kfBFEAR 0. 20 BIT£1584% » #£0.20~0. 40 BI%4516 % o AEMAH
BHE » BASEBEMME--T » FRIEA K S5 BIEIES - 4500 B ARG B2 L5 &5
EAZEEHARIT ; R0 BRI E TSR R 208 P inikk 4 255 58 o

BT IR S+ /A% » Bl o 1 AT k 1€ 5 ATESE » A1 0.028~0.468
Bl Jteb k AN R 0. 20 DA F 1545 % » 46 0.20 ~0. 40 154550 % » AR 0. 40
Bl HAE5 % o ABE MRS EDE » (bibih L% o SR A K BHE M52 LI D
B HERAR  BABEE IR L RIFERY A3 o '

BRI LR =18 R — > L G SE I x A SRR - A2 0.042~0.332
B Hoeh k f0ZE/NR 0. 20 DI F54569 % » #£0.20 ~ 0,40 F#&4531 % o AEBI LR
W HSAEASE o IS RRPE-HIEIE S o Bk R L0 RER 0 BRUREE - B AR
3 M ARITHE B AR TS i U MR 2 - St + T DI b T8 T 5 R e M 2 6
By () Rk

SRS RIS TSRS S A2 D ~ AR~ R Sm e JIREE i > R
y R a S k S PTER > AR 0.145~0.350H) » b k HEMNR 0.20 I THEH
FGE » 7£0.20 ~0. 40 BHESE: o stEERF k ERHTIN » A8 LB EFh 3L B
A BRI A HOBARAYE  HSTR IR » KEM ARG Z L1E
T REARAL LT AR > A RS » RREAESEEZUE ez R E
R o '

5 M [ R TR 1 DB » BRI > RV R PSS B K AT SR 0 K 0.12~0.39 1]
» Foeh kAETEANR 0.20 BUTE4517% 0 7 0. 20 ~0. 40 #4583 % o BrifidE £ o

T ME SRS AR 0 BES » L5 b sod 5 k IS REE » £920.06 ~ 0,250
v Hop kEZEANR 0. 20 ITF#4558% » 160.20~0. 40 RIH1542 % o LUK LI
E%o

m. SHEEITPEE B RER G A
() BRI T A A 2 A Fed: R Bt » A IREDE BUS AR+ 2 U6k 5 ATl
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Fig, 1. The map of sampling locations in the northwesterm Taiwan,

LB R AR YR TGRS RGO E 2 H BN » U LEHA A
A (A=RmKmSLCP ) #ff5 L BIT KR o

[DERWischmeier K ( 1958 ) Zi B & AKX ( Universal Soil Loss
Equation, USLE) - MSREEKHFE » RERZ MG » (HEEF M > F£A L
EEESYE > L4 HABLNEARBMECES -

A, BERZ AR

E e B LW ARIRE RIS TR - AHERKDEIHE S RE 2 EH o
TR LM ARK - M — RO ER L RR AR TR TSR TR L AME
s O S5 E 3B b b PRSI Kk EZ I SE 0 MAURBESHART 0 LUEE HIERA R 0 BRERTR
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Fig, 2. Soil erodibility K-index isc-maps in the northwestern Taiwan.

RAEBER R ARG FINE > PSR ER EARK L RFERZ LT » MHERZHNEZ X
AR o

AN FH 1t

AIH A BRI 5 B 11358 BRI E » BEEb i+
BY o PEE MRS ILIME Mook 2 S R e L0 5 BTATHREE U LU A B & 5 KBRS LIS Atk
HHES > chip MR RAILBERRESLYRY » RBAREW - BEX P+
HE 5 ESREMRELAch e £ B A5 KB40 5 TR BB A IS S i I PR 5 2% o B RIS 7 o fk
I o

50 e A e A BN I R AR B O AR O BR A 0 TR 2 25 B Mo e PRI M Bl 4% > {8
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Table l Erodibility indices.of the soils of northwestem Taiwan.

IREEMLES HEAAGER iﬁﬁﬁﬁﬂﬂ‘ﬁ]ﬂ Hupa i HRTBRITS T CRE * HEEE iﬂhl!f.hﬂkj“%c

Sﬂmp]mg Sample Sit + very Sand Organic Seil Soit Soil
hine sand {0.10-2Pmm) malter structure mneabilit

location Ne. {0.002-0.10mm) pe ¥ ’:rodibiluy

Km
o TIA Y ear TihafYear
ﬁﬁamﬁgﬁm ML-1 29.70 17.13 2.09 4 3 0.174  0.225
Eaﬁgma ML-2 20.36 36.38 1.32 4 5 0.118 0.1%2
=REE ML-3 15.76 31.91 1.0} 1 5 0.972  0.093
BSERR  ML4 31.80 24.43 1.17 ¥ 4 0.155  0.200
HRHES ML 47.79 15.50 2.04 4 5 0.308 0,398
HEidbin ML6 15,17 56.69 0.43 1 4 0,133  0.172
mﬂgﬁm‘ ML-7 13.52 25.55 0.93 1 4 0.103  0.133
SHRYIEKAL M1.8 9.00 29.28 0.84 4 5 0.087 0.112
YyraEs A ML-9 17.99 33.83 1.82 2 4 0,052  0.067
HHEETE L0 15.68 52.92 0.41 1 3 0.028 . 0.036
FARTIEORAKEL ML-11 18.10 27.89 1.01 4 2 ¢.108  0.140
ﬁmgmrgﬁ ML-12 18.68 27.78 1.29 1 g 0.155  0.200
FHGEEA M3 6.69 87.31 0.31 1 1 0.028  0.036
BMETEF  ML4 11.70 30.99 1.18 4 | 0.065  0.084
HTTRIMES ML-1S 40,96 30.68 1.53 4 3 0.303 0.381
@ﬁglﬂdtﬁ ML:16 17.99 15.72 2.02 § 4 0.085 0.110
Prirg s e o3 ML-17 15.74 33.73 2.41 1 4 0.102 0.132
T, ML-18 34.43 27 24 2,47 i 2 0.164 D0.212
BHETR ML-t9 28.93 16.24 3.05 1 2 0.052  0.067
BMEHR  ML-20 46.22 4.4 2.09 4 5 0.256  0.331
REAGBUH  ML-2) 35.44 55.68 0.75 3 1 0.215 0,278
xmél’ﬁﬁafh ML-22 23.64 33.29 1.70 1 5 0.193  0.249
HRITARHE  mML23 25.38 29 .44 2.71 4 5 0.187 0.242
SIS ML-24 53.12 12,23 3.05 1 3 0.138  0.178
MEmE ML-25 50.40 7.70 1.85 1 3 0.192  0.248
TYPRIBER HC1 35.15 39.65 1.13 1 5 0.302  0.390
ERAFEEMEE HC2 42.65 21.64 1.36 1 5 0.212  0.274
AN 1A HC-2 36.85 37.83 1.36 1 5 0.204 0.264
Bt -2 A1) HC4 43.79 4.36 1.89 1 5 0.156  0.204
hiﬁ%%fﬁ# HC-5 60.60, 19.04 1.39 4 5 0.468  0.605
mmgmiﬁﬁ' HC6 52.57 23.70 1.66 1 5 0.300 0.388
YIEFELg  HOT 38.37 37:82 2.02 1 5 0.207  0.267
g IR ey 48.66 17.54 2.06 1 2 0.157  0.203
Emﬁéﬁﬂ HE9 35-18 34.34 0.86 q 6 0.328  ©0.424
mhﬁ%&m HC-10 39.46 19.82 V.66 4 1 0.182 0.235
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"Table 1. ‘Erodibility_iﬁdjcgs of the soils of northwestern Taiwan. (Continued)

PRI HE
ﬁﬁiﬁﬁ‘nﬁﬁ HC1 48 .42 17.78 1.00 1 2 0.187  0.242
ﬁi‘%ﬁlﬂi HC-12 42.48 11.71 0.60 i 1 0.192  0.2438
R HC-13 46.86 29 .55 1.43 1 a 0.212  0.274
. gmEE HC-4 38.69 32,58 1.19 2 4 0.222 0,287
[/ .
AT e 27.79 33.19 2.95 1 5 0.205  0.265
MR BIF HCA6 20,26 29.34 1.79° 2 1 0.028  0.036
HBIETF HCI? 42,25 44,14 0.03 q 1 0.328  0.423
WA HCIB 30.42, 17.31 2.16 4 2 0.122  0.158
b214:) SR &
Ry va 54.77 3.15 0.78 < 1 0,254  0.328
RAZAE  T1v2 50,16 16,35 3.70 ‘2 2 0.163  0.211
MM —p  TY3 72.89 0.3 2.24 2 3 0.332 0.429
BUKHE  Tv4 46.15 9.84. §.26 2 1 0.042  0.054
=R TY-5 13.48 46.54 1.33 1 1 0.025 0.032
iz _
SHERHS TY6 47.74 4.40 1.88 2 4 0.180 0.233
WMUFH  TY? 58.60 3.46 1.70 1 1 0.265 0.342
TBi) g TY-3 5
ﬁmiﬂ(ﬁ | 31,61 30.45 3.00 1 2 0.058  0.075
%
ﬁm{;ﬁmﬁ-w-g 59.79 B_44 3.03 1 5 0.245  0.317
HILE) ’
Em%&ﬁ‘ TY-10 52.95 12,78 3.72 1 3 0.136 6.175-
AR TY-1 45.47 4.47 245 1 0.122  0.158
ARZE T2 34.20 18.16 2.59 2 0.118  0.152
KR TY-13 57.39 5,27 £.20 2 0.133  ©0.172
FEEHOTR TP 15.70 61.0 0.51 2 1 0.350  0.452
HOThRE TP-2 54-67 3.76 3.8% 1 3 0.145 0,187
H‘“E?@g TP3 59.16 4,37 1.64 1 1 0.182 0,235
ALBREA TP4 61.68 17.48 2.58 1 3 0.283  .366
ek TP-5 64.40 11.87 4.33 1 4 0.246 0.318

* BRI (Soilstructurel:
1.—EEHI5RN. (very fine granular)
2. —#{UF¥8 (fine granular)
3. —thEE %N (medium or coarse granular)
4. — Bk ~ AR ~ B blocky, platy or massive)
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= 1M EM: (Soil pemeability):

1.—¥(rapid)

2. — T EE(m Jerate torapid)
3, —th¥imode.dte)
1. —1BFE h¥% (slow to moderate)

5. — & (slow

6.—E&{B(very slow)
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Table 2. Estimated soil loss of the soils of northwestern Taiwan.

FAEE Bl nhfdd :15i 1E45 skEEAE kR4 B OAHHW gk
Sample Erodibility Eros Topography Crop Corservalion  Soil Loess  Depth [ Remark ***
ity of Tole-
solum  rance
y0il
loss
No. Km R SL c P A=RKmSLCP D T A-T
- {T/a) (em)  (T/ha)
ML-1 0.225 544 16, 0.0111 1 21.54 105 5.0 +
ML=-2 0.152 641 13. (0.4)*0.18 (0,18)* 1 (0.5 227.9% 3.51 096 6.7 -3 "
ML-3 0.093 624  0.30 05.01] 1 0.19 10 9.0 -
ML-4  0.200 600 (0.2) {0,013) {0.5] { 0.16) 124 9.0 {(-)
ML-5 0.398 354 16. " 0.075 1 188,17 99 6.7 *
ML-6 0.172 372 7.7 0.30 1 147.80 94 6.7 +
ML-7 0.133 613 23.2 ({($.2) 0,03 (0.011} 1 (0,25) 56.74(0.2% } 123 9.0 +(-)
ML-8 0.112 567 16,5 (0.3) 0.08 (0,09) 1 (0.5) 83.83( 0.85} 165  11.2 +(-)
ML-5 p.067 198 33.69 0.003 1 1,34 137 5.0 -
ML-10 0.036 380 10. (0.4) 0.18 (0.18) 1 (D.5} 24.62( 0.48) 173  11.2 +{-)
ML-11 0.140 406 10,79 (0.4) 0.04 (0.038) 1 (0.5} 24.53( 0.43) 61 6.7 +-)
ML-32 @0.200 370 13, 0.043 1 41.37 100 5.0 +
ML-13 0.036 358 1.13 0.20 1 3.04 116 9.0 -
ML-14 0,084 312 (0.4) {0.10) (0.5) { 0.52) 101 9.0 {~)
ML-15 ©.391 311 15.5 0,043 1 81,05 80 6.7 +
ML-16 0.110 303 {v.3) {0.013) {0.5) { 0.06) 155 11.2 {(-)
ML-17 0.132 332 (0.6) {0.043) {0.5) { 0.57) 99 6.7 {-)
ML-18 g¢.212 338 11, 0.16 1 144.77 123 9.0 +
ML-18 o0.067 74 (0.6) {0.09) 0.5) ( 1.33) 122 0.0 t-1
ML-20 0.331 785 11. 0.14 0.9"* 360.13 84 6.7 +
ML-21 ©0.278 794 25. 0.26 1 143476 23 2,2 +
ML-22 0.249 732 6. 0.10 1 291.63 71 6.7 +
ML-23 o0.249 726 12. .13 1 274.08 93 6.7 +
ML-24 0,178 707 13, (0,25) 0.012(0.09) 1 (D.5)} 19.63( 1.42) 120 5.0 +(-)
ML-25 0,248 623 6.7 (3.9) 0.04(0,011] ¥ (0.5) 41.41( 3.31) 67 6.7 +{-)
HC-1 0.300 486 7.5 0.17 0.9 217.50 110 9.0 ¥
HC-2  0.274 470 2.2 (1.4} 0.20 {0.17) 1 [(0.5) 56.66(15.32) 153 11.2 +(+)
KC-3  0.264 654 17. (0.4) 0.03%(0.011) 1 (0.5} 114.47( 0,38} 142 9.0 +(~)
HC-4  0.204 785 (6.0} (0.013) {0.5) [ 6.25) &3 6.7 (-}
HC-5  0.805 634 10.47 0.09 1 361.43 154  11.2 +
HC-6  0.388 628 28, (0.4) 0.013(0.011} : {0.5) 88.69( 0.54) 135 5.0 +{=~)
HC-7  0.267 510 49.42 0.011 1 74.02 173 11.2 +
HC-8  0.200 479 43.42 0.09 1 379.98 | 6.7 +
HC-9  0.¢24 352 17. (2.5) O.013(0,09) 1 (0.8) 32.98(26.86) 89 §.7 +[+)
HC-10 0.235 400 13, 0.09 1 109.98 107 9.0 +
HC-11 0,242 425 0. 0.45 (0.10) 1 {0.5} 18.51{ 2.06] 150 5.0 +(=)
HC-12 0.248 344 5.16 0.1% 1 B3.64 170 11.2 +
HC-13 0.274 395 10, (0.042) {0.5) {22.73) 112 2.0 (+)
HC-14 0.287 418 1.3 (0.042} (0.5) { 3.28) 173 6.7 -
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Table 2. Estimated soil loss of the soils of northwestern Taiwan. (Continued)

HC-15 06.265 992 23.79 0.039 1 96.33 152 11.2 +
HC-16 0.036 634 17. 0,04 (0.075) 1 (0.25} 15,52( 7.28) 150 11.2 +{=)
HC-17 0.423 241 1.44 0.45 (0.15} 1 (V.5)}  65.06(11.00) 154 11.2 +{—)
HC-18 0.158 457 1.2 {0.04) {v.5) ( 1.73) 156 11.2 (=)
TY-} 0.328 600 1.44 - (0.26) {0.5) { 35.84) 158 11.2 {+)
TY-2 0,211 617 2.72 v.038 1 13.46 120 .0 +
TY-3  0.429 645 5.02 {0.17) (0.8) {188.91) 108 .0 (+)
TY-4 0.054 B67 41.99 0.011 1 21.62 75 .7 +
TY-5  0.032 768  30. " {0.04) (0.5) ( 14.75) 90 7 (+)
TY-6 0.233 415 3.22 0.26 1 80,95 200 11.2 +
TY-7  0.342 410 2.08 (0.26) (0.8) { 60.66) 163 11.2 {+)
TY-8 0.075 428 3.5 {0.043) (0.8) ( 3.86) 114 9.0 (-)
TY-9  0.317 478 20. 0.4 1 1212.21 55 6.7 +
TY-10 0.176 467 10.64 0.082 1 71.71 a3 4.5 +
TY- 11 0.158 4158 1. 0.062 1 4.49 1587 11.2 -
TY-12 ¢.152 634 174.28 0.011 1 184,75 - 45 5+
TY-13 ©0.172 658  232.97 0.012 1 316.40 132 9.0 +
TP-1 0.452 332 17. 0.043 1 109.70 125 9.0 +
TP-2  0.187 362 5.79 0.013 i 5.10 173 11.2 -
TP-3 0,235 391 2.04 0,013 1 3.63 152 11.2 -
TP-4  0.366 400 0. 0.04 1 58.56 130 9.0 +
TP-5  0.318 433 1.49 0.01 1 2.26 171 11.2 -

Y O) BRDRRZERS MK HRIEE o
T W IRE RS A 1 S MOE BB R R R R A o

RSB IEIA AR (A=RKmSLCP )BHER 2 185 & RAAF H 95 % & ,
EBREMHAK LRI » DS ZMEZ kA SBEK o N AHE
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Table 3. Soil Characteristics and Erodibility in Southern Taiwan

£
X

Sample Silt4very

B N MR A A AN AN A WA AR A AR AR ARA AL AN A St St O A 0 B AL AL A AL R R R AL AL R A A A A AL AL A AL AL AL AL A

4 —1BEHZ(Slow to moderate)

2.—rh%ZEH (moderate to rapid)
5—# (Slow)

3—rh% (moderate)
6.— @3 (Very Slow)

1.—3E ( rapid)

** | ¥t (Soil permeability)

4. —BiLE ~ KUk ~ EREL( blocky~ platy or massive)

3. —th R % ( medium or coarse granular)

L—E#E% (Very fine granular)
2. — ¥ ( fine granular)

* LW E(Soil structure)
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Table 4. Parameter Values, Soil Loss, and Scil Loss Tolerance of The
Sampling Sites in Southern '_I‘aiwan.

B oA vheetE WaM s B OF B KR LWRKkRE FELH W O

LA Erodi- Topogr- Conser- >0il Loss B %k &
Erosivity Crop A=RmKm Tolerance

Sample bility aphy vation SLCP Soil loss
Ne. Rm Km SL C P A(T/ha) T(T/ha) Remark*

KH-1 1950 0.43

19,0 0.04 1.0 637 .26 4,5 +
KH-2 1770 0.50 0.4 0.05 0.25 4.43 6.7 -
KH-3 2220 0.45 8.7 0,003 1.0 26,08 6.7 +
KH-4 2180 0.32 8.2 0.13 0.25 49,88 6.7 +
KH-5 2200 0.41 2.7 0,04 0.5 102.83 6.7 -+
KH-6 2350 0.40 1.2 0,013 0.5 7.33 11.2 -
KH-7. 2360 0.44 13.48 0.011 1.0 153.97 4,5 -+
KH-8 2180 0.30 20,5 0,011 Q.25 11,06 9.0 +
KH-2 1780 0,48 0.8 0.09 0.5 30.76 11.2 -
KH-10 1450 0.44 17.5 0,042 1,0 446 .60 4.5 +
KH-11 1600 0.39 14,0 0.013 0.5 56.78 1.5 +
KH-12 1420 0,31 24.0 0,17 0.5 898.01 6.7 +
KH-13 1440 0,47 21,0 0.17 0.5 1208.09 4.5 +
KH-14 1250 (.36 14,0 0.07 1.0 441,00 6.7 +
KH-15 1400 0,16 22.0 0,09 1.0 443.52 2,2 -
KH-16 1320 (.32 9.0 0.012 1,0 45.62 6.7 -1
KH-17 1430 0,25 18.0 0,003 1.0 19.31 1.5 -+
KH-18 1780 0.40 0.68 0,14 1.0 67.78 6.7 +
KH-19 1890 0.31 9.5 0.012 1.0 67.79 4.5 -+
KH-20 1790 0.25 114 0.013 1.0 66.32 6.7 +
KH-21 1660 0.25 17.5 0,012 1.0 87.15 8.0 +
KH-22 1620 0.48 20,0 0.013 1.0 202,18 1,9 +
KH-23 1640 0,40 16.5 0,003 0.5 35.92 6.7 +
KH-24 1400 0.41 6.0 0.17 0.45 -263.47 6.7 +
PT-1 2000 0.16 0.9 0,003 1.0 0.86 11,2 —
PT-2 2700 0,12 0.9 0.003 1,0 .87 9.0 -
PT-3 2710 0.16 1.83 ¢.,013 1.0 10,32 6.7 +
PT-4 2680 0,08 3.4 0.003 1.0 2.20 6.7 —
PT-5 2720 0.21 2.4 0.011 1.0 15.08 9.0 +
PT-6 2720 0,13 1.44 0,003 1.0 1.53 9.0 ~
pT-7 2730 0,12 21.0 0,011 1,0 75.68 11,2 +
PT-8 2720 0,17 8.7 0.09 1.0 362.06 6.7 +
PT-9 2310 (.28 8.2 0.10 1.0 530.38 6.7 +
PT-10 1900 0.09 0,85 €.003 1.0 0.44 11,2 -
PT-11 2000 0,13 22.5 0,012 1.0 70.20 11,2 -I-
PT-12 2750 0.08 3.78 0,013 1.0 10.81 9.0 +
PT-13 2800 0.27 2.16 0,003 1.0 4,50 9.0 -
PT-14 2980 0,28 0.8 0.011 1.0 7.34 11,2 -
PT-15 3820 0.28 12.8 0.012 1.0 164 .29 6.7 +
PT-16 4380 0,32 3.6 0.011 1.0 55.5¢0 6.7 +
PT-17 2000 0.30 34,0 0.011 1.0 224 .40 4.5 +
PT-18 2120 0.31 12,3 0.012 0.5 48 .50 - 1.5. -I-
PT-19 1780 0,27 26,0 0.003 0.5 18,74 2.2 -+
PT-20 1800 0,19 8.4 0.003 1.0 8.62 6.7 +
PT-21 1770 0.26 0.7 0.012 1.0 3.87 6.7 —
PT-22 1780 0,25 1,0 0,003 1.0 1.34 6,7 -
PT-23 2200 (.22 5.9 0,003 1.0 8.57 6.7 -+
PT-24 2000 0,30 24,5 0,003 1.0 44.10 6.7 +
PT-25 2460 0.28 1.8 0.038 40,25 11,01 6.7 +
PT-26 2460 0,17 34.5 0.012 0.5 86,57 1.5 +
PT-27 2340 0,30 1.2 0,003 1.0 2.53 6.7 -
PT-28 2880 (.28 0.55 0,031 1.0 11.36 9.0 -+

*FEE I #B AR ( A=RmKmSLCP ) Fr#e Rz H BT & 5 LA IF - ik fir
2% ERRE AR LRRETIE > DR EREZ K ALEH -



t. RIBEE

Soil samples collected from 113 sites in the Northwestern and the Southern Taiwan were
estimated their X values via Wischmeier’s nomographical method. According to our designation,
most soils in these two regions are of low Lo medium erodibility. Attempts were also made for
estimating the amount of soil loss of each sampling site with the respective K value using the Universal
Soil Loss Equation, USLE. The results indicate that although some soils are low in erodibility, there
are still soil losses greater than permitted partly due to high topographic factor and partly due to
poor cropping management.

A~ &R - NEFE (1981)  EBEILBLENMERMARZAET o hE X LR
B+ —Mo p.p 57~67 o
BER - WEK (1983)  HBHEH LB MRRARZMEE o hEKLRFER
HHHEEH— o p.p 21 ~28 o
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Table, 1. Erodibility indices of the soils of Central Taiwan,

A Lk CEH 4+ B o+ W L8R LR

Mmaht o BEE o % RO A .
B BE oxb B £ 9% Silt-tvery E’Si? o fs3E FE Soil
fine sand (0. 10- Organic Soil Soil erodibility

Sampling loca_t ion Sampl eé?iglﬁr;) 20mm) M2ttET (il perme- K Km
No, — % cture  ability T/A/Year T/ha/Year
EE 0N e ] NT-1 50.22 28,37 1,89 2 4 0.36 0.465
AEETH NT-2  42.46 3,75 2.06 4 1 0.10 0.129
I peAr NT-3 54.00 8,21 2.27 4 2 0.25 0.323
¥ NT-4 33,36 32.69 4.57 2 4 0.115 0,149
gy 11y Su0e =S NT-5 73,13 5,88 2.99 2 4 0.35  0.452
KIS A NT-6 53,13 10,31 2,85 4 1 0.215 0.278
R NT-7 48.35 4.55 1.55 1 5- 0.28 0,362
radeba ) NT-8 57.58 7.04 1,72 4 3 0.30 0,388
ok NT-9 54,54 3.74 1,58 4 3 0.26 0.336
AR HIBT NT-10 52,70 3.04 0,89 4 2 0.25  0.323
ARAFAF NT-11 49.68 3.82 1,31 4 2 0.23 0,297
P48 NT-12 54,19 16.57 1.99 3 4 0.301 0,389
HE2S g L NT-13 57.53 7.49 2.37 3 4 0.28  0.362
Fer Al NT-14 44.21 20.64 2,23 3 3 . 0.205 0,265
B4 ke NT-15 57.77 17.11 1.65 3 1 0.29 0.375
qE=3o1 NT-16 64,98 16.95 1.24 3 4 0.47  0.607
r| S LRSI NT-17 61.86 25.21 0,47 3 3 0.48 0.620
rhEEk BT NT-18 72.41 2.99 0.82 2 4 0.44 0.568
AL Sh 4y NT-19 49.42 7,37 1.31 3 1 0.28 0,362
KEBERMF - NT-20 35.40 22.76 1,20 2 4 0.16  0.207
B ATEH NT-21 52,60 3.73 1.58 1 6. 0.24 0.310
futh b g% NT-22 31,15 19.79 2,34 3 2 0.10 0.129
FbTIREST NT-23 51,00 18,25 1.17 3 4 0,33 0.4286

AR AT TC-1 45.49 27.03 0_89 4 1 0.27 0.349
FEHAETILEE TC-2 41.56 46,95 0.48 2 4 0.32 0,413
KERpPFEHEE TC-3 51.03 23.76 1.89 3 4. 0.32 0.413
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Tabl%a 1. Erodibility indices of the soils of Central Taiwan. {(Continued)

b Sih TC-4  55.01 20.46 1.37 3 3 0.34 0.439
Jedi bt TC-5 62.91 3.28 1,03 2 5 0.37 0.478
g TC-6 59.23 15.13 3.09 3 4 0.32 0.413
Frat KHH TC-7 49.69 26,34 2.27 3 4 0.30 0.388
paliigr vy TC-8 58,57 31.48 3.16 2 5 0.37 0.478
WA TC-9  42.58 43.30 1_.51 3 3 0.30 0.388
H BB TC-10 68.77 12.89 1,92 1 5 0.42 0.543
PR TC-11 51,09 16.65 2,27 3 4 0.29 0.375
FEREEF TC-12 39.75 31.86 2.37 3 4 0.23 0.297
jaB{EA TC-13 46.39 34.43 0.89 3 4 0.36 0,465
BEAHBE TC-14 57.96 18.46 2.20 3 2 0.30 0,388
WABERE TC-15 50,01 17.53 1.13 4 1 0.26 0.336

AR T8 CH-1 54.30 21.18 0.86 3 4 0.38 0.491
RN CH-2  43.82 6.02 0,69 3 4 0.23 0,297
TEE CH-3 38.15 44.99 1.44 2 q 0.25 0.323

* L (Soil structure):
L. - @l 3a%s (Very fine granular)
2. - HA¥AKI( fine granular)
3. - i IR/ (medium or coarse granular)
4. - ik ~ ik ~ B3 block, platy or massive)

*#* IR EM(Soil permeahility)
l.-di(rapid)
2.~ thEFEE (moderate to rapid)
3. - tpF(moderate)
4 - FE PR (slow to moderate)
5 -1 (slow)
6. - Bte (very slow)
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Table 2. Estimated so0il loss of the scils of Central Taiwan.

, K + : 2557 L
B oAx wihiE thédtE B B fF B B OF OLEHKE L+ B OWERRE i
f{ 5% Erosi- Erodi- Topog- Crop Conserv- Seil loss Depth Tolerance Remark

Sample vity bility raphy ation of soil
' Solum loss
No, - ’
Rm Km SL C P A=RmKmSLCP D T A-T

(T/ha) (em)  (T/ha)

NT-1 1393 0.465 20 0.041

1 531.15 60 6.7 +
NT-2 1350 0.129 2 0.11 0.25 9.58 150 11.2 -
NT-3 1356 0.323 7 0.011 1 33.73 100 9.0 +
"NT-4 1469 0.147 12 0,011 1 28,89 60 6.7 +-
NT-§ 1427 0.452 10 0.05 0.6 193.50 80 6.7 +
NT-6 1418 0,278 8 0.038 1 119,84 160 11.2 +
NT-7 1533 0,362 1 0.043 0.45 10,74 300 11,2 -
NT-8 1617 , 0,388 20 0.011 0.8 110,42 70 6.7 +
NT-9 1667 0.336 1.6 0,011 0.5 4.93 200 11.2 -
NT-10 1782 0.323 1.1 0.043 0.25 6.81 120 9.0 -
NT-11 1629 0.297 1.2 0.043 0.25 6.24 100 9.0 —~
NT-12 1782 0,389 24 0.003 0.8 39,93 120 9.0 +
NT-13 1738 0.362 1.5 0.043 0.25 10.15 150 - 11,2 -
NT-14 1785 0,265 1.12 0.24 0.25 31,78 100 9.0 +
NT-15 1785 0.375 2.24 0.09 0.25 33.74 120 9.0 +
NT-16 1579 0,607 8 0.17 1 1303.49 100 9.0 +
NT-17 1616 0,620 1,2 0.17 0.6 122.64 100 9.0 +
NT-18 1651 0.568 12 0.031 0.8 279.08 60 6.7 +
NT-19 1657 0.362 1.5 0.031 0.25 6.97 120 9.0 —
NT-20 1209 0.207 4 0.09 0.6 54.06 50 4.5 +
NT-21 1309 0.310 10 0.083 1 336.81 50 4.5 +
NT-22 1271 0.129 17 0.011 0.18 5.52 200 11.2 -
NT-23 1267 0,426 2.6 0,043 1 60.34 100 6.7 +
TC-1 1015 0.349 0.5 0.15 0.4 10,62 200 11.2 —
TC-2 1416 0.413 7 0.17 1 695.92 150 11.2 +
TC-3 1341 0.413 15 0.04 0.8 265 .84 50 6.7 +
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Table 2. Estimated soil loss of the soils of Central Taiwan, (Continued)

TC-4 1294 0.439

6 0.011 0.5 18.75 40 1.5 +
TC-5 1297 0.478 7.5 0.17 1 790.45 50 6.7 +
TC-6 1436 0.413 0.7 0.031 0.12 1.54 150 11.2 -
TC-7 1400 0,388 2.2 0,24 0.5 143,40 60 6.7
TC-8 1533 0.478 0.6 0,10 0.12 5.28 50 6.7 —
TC-9 1524 0.388 1.8 0.04 0.5 21,28 50 6.7 +
TC-10 1640 0.543 1- 0.038 0.25 8.16 100 9.0 —
TC-11 1420 0.375 0.4 0,085 0. o 14.49 70 6.7 +
TC-12 1333 0.297 5.2 0.24 O, 148,22 70 6.7 +
TC-13 1353 0.465 3.4 0.012 0.12 3.08 40 4.5 —
TC-14 1150 0.388 3.1 0.003 0.3 1,25 90 6.7 -
TC-15 714 0,336 0.4 0,24 0.12 2.76 100 9.0 -
CH-1 1367 0.491 6 0,043 1 - 173.16 150 11,2 +
CH-2 1080 0,297 3 0.043 0.25 10,34 200 11,2 —
CH-3 1010 0.323 6 0.041 0.25 20.06 200 11.2

BRI BA AR (A=RKmSLCP ) Pift B2 L MM L ERBF LRk £ » B4
FHMBEK LR TAE > DRERZEEZ kAR -

BT » Horp kEANR 020 T #4517 % > #£0.20~0.40 KI34570% » #EXR 0. 40
BLEEE 13 % o AR EARAEES » %050 e BEMEASRILIES » MRAKX
SEch L + 8K ERIFET - (BRI AR LN R R RS kR
» WA B SRR RIS A o _

A IR EE 0 BE— » LR a IS kM ITAER » AR 0.26~0.42
B b kfHIE 0.20~ 0. 4081593 % » EXR 0. 40 EEIET7 % o KBS B bt
P38 > ZEA IS RSB B LE » BT » M fFE R BEE - domH
AKFHE L A BERE LW RS R SHREE A2 LA REARE
HEETARLE > RIEHEEY > B (B MNESEE > BEDA LK ETRE o AL
BAE » WhREERE s BEAK S WE KR - KAHAKE Y L5 AR
HIWH B o
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Table 3. Relationship between erodibilily indices and soil kinds of

Central Taiwan,

obi 8F 0 1 25301 LI

Erodibility Soil kind
34 BOoaE W o i i) ® O
Latosels Reddish brown Yellowish brown Podzols

lateritic soils lateritic soils

0.00 - 0,10

0.11 - 0.20 2 1 1

0,21 - 0,30 9 5 5

0.31 - 0,40 2 8 q

>0.40 : . 1
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The erosion is the interaction of (wo items — the rain and the soil. The effect of the rain is
called erosivity and the effect of the soil is called erodibility. Soil erodibility is usually used as an
indication of the degree of easiness of a soil to be eroded. According the designation given in the
earlier paper (Wann and Hwang, 1981), we found that soils of central Taiwan are largely medivm
in erodibility. There is a trend that the erodibility increases inversely with the weathering degree of
the soil.

Atlempts was also made for estimating the amount of soil loss by using these K-values according to
Universal Soil Loss Equation. The results indicated that the greater soil losses than permited were
partly due to the topographic factor andfor partly due to the poorly cropping management. Care-
fully and rigorously conservation practices should be therefore made for the permanent agriculture in
these areas.
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Table 1. Fe,O; and MnO Content in the Concretion of Slopeland SE30°

Lt % s B T i3
Upslope Midslope Downslope
0-15¢m 60-75cm. 0-15cm 60-75cm 0-15c¢cm 60-75cm

Seil. (%) 0.035 0,035 0.027 0,027 0.040  0.027
MnO Concre. (%) 0.263 0.252 0,240 0,186  0.470 0,273
Concre. /Soil 7.53 7.200 8.856 6.863 11,900 10,074

Soil (%) 2,68 3.45 3.57 3.98 2,34 4,58
Fe,0s Concre. (%) i5.79  13.41 17.85 13.87 21.95 17.52
Concre, Soil 5.89 3.8% 5.00 3.48 9,38 3.83
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Fig. 1. Distribution of Concretions in Mango Field Slopeland
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Solubility product ) [R¥E ’ EZETRAENRE ~ 208 - iIZ B PH?UE@ »
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BfHL ( Redox potential, Eh ) HEfe

%x= Z=M@EhEmELLE pHH
Table 2, pH-values of the slopeland soils

B R R M3 HEm M ¥ MW
Mango field Slopeland SE30° Slopeland W

cIn
0—15 4.64 4.76 5.60
15 — 30 4.46 4,94 5.28
30 — 45 5.05 5.44 5.32
. 45— 60 5.72 5.62 5.62
£ B 6015 6.15 5.82 5.84
Ups1ope 75— 90 6.22 6.15 6.08
90— 105 - 6.30 6.34 6.32
105 — 120 6.42 6.65 6.55
120 — 135 6.55 6.84 6,65
135 — 150 6.75 7.00 6.74
0—15 4.55 . 4,82 6.15
15— 30° 4.90 4.66 5.38
30 — 45 5.64 4.75 5,34
A A S
. 7590 6.36 5.42 6.05
Midslope g6 105 6.60 5.48 6.24
105 — 120 6.52 5.55 6.28
120 — 135 6.52 5,66 6.28
135 — 150 6.45 5,82 6.35
0-—15 4.62 5.35 5.25
15— 30 4,55 5,28 4.85
30—45 4.55 5.38 4.85
45 — 60 4.85 5.26 4.84
L 2 60 — 75 5.25 5.35 4.94
Downslope 75— 90 5.35 5.56 5.05
90 — 105 5,46 5.64 5.24
105 — 120 5.45 5.72 5.35
120 — 135 5.52 5,84 5.52
135 — 150 5.64 5.88 5,72
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Table 3. Fe;0, and MnO Content in the Concretions of Downslope of SE 30°

123 13 FaBai P& E BOoE i

Depth Ave, Fe,O, Ave, MnO Fe,0,/MnO
cm Content % Content %

0—15 26,71 0.469 56.95

15 - 30 23.11 0.349 _ 66.22
30— 45 18,03 0.273 66.04
45 — 690 12,72 0.138 92 .17
60 — 75 17.43 0.273 63.85
75— 90 11,87 0.228 62,06
90— 105 D.88 0,205 48.20
105— 120 15,40 0.179 86.03
120— 135 16.19 0.111 145.86
135 — 150 14.84 0.098 151,43

M, &hiREaiEch

B - MBS YRR SR SR R - BB SRR ~ S TR N L T
BE MR TEBREE  ESHABDAEERE ; A ERATEBHRKRE c BK
R BEMEBBRAITERERN LB pHEKSG TR ZER
I BHYBE

There are volumeous papers contributing to the soil properties of slopelands such as organic
matier content, infiltration, fertility, etc. However, literature on the formation of concretions on

slopelands is limited. The purpose of this paper is to investigate the route and mechanisms of con-
cretions formed in a Fengshan slopeland soil.

From the results obtained, we find the following facts:
1) Only iron-manganese concretions were found in the Fengshan slopeland soil. The percentage



of iron oxide in the concretion was much higher than that of manganese oxide, especially for laige
concretions. _

2) The constituents forming concretions came from upslope soil accompanying with -water
movement along the siope within the soil solum. In general, manganic ions move faster than ferric
jons and ferric jons move within only the upper horizons.

3) The depth where concretions accumulated was 30-60cm. below surface. The percent-
age of concretions at this depth was five to seven limes as much as for downslope profile higher
than that for upslope profile.

4) The mechanisms controlling the movement of manganic and ferric jons seem to be the
dissolution and precipitation under various acidity of the soil and intensity of rainfall.

7~ FPEAY - AAEAR( 1983 ) ¢ i_ﬂzﬂz:l:iﬁ%%ﬁtﬁi@ o rhEEX LIRFFR M+ TER—
ZJfe pp.107 ~ 117 ©
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ABSTRACT

The hill and slop-eland of coast incuntain in eastern in Taiwan covered with a layer of black
soil make a special scenery. In this study, the phisical and chemical propertics and the limitation
of usability of soil are observed in the field from the viewpoint of soil conservation. Also
soil specimen each relative item are collected and analyzed,

Volcanic black soil layer appears indeep black and the aggregate structure of its soil particle
is loose. Bat, on accassion the particle coheres prelty hard, and the airiness, drainage are in good
codition, and the voids are [ull of caves of root and worm,

The pH value of volcanic black soil is 6.4--7.4, and bulk clensity less than 0.8, specific gravity

only 2.2, the content of organic materials more than 2.8%, and nitrous content less than 0.15%. A]l_
of them vesult in a higher ratio of C/N.
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Abstract: This study aims to investigate the relationships between the physical environment
and the characteristics of sediment yielded in the eight subwatersheds of Hou-Lung-Hsi. Parameters
such as the area and the degree of erosion of each watershed, the proportion of different valley types,
the sandsione ratio of the geological composition, the weathering characteristics of various rock
strata within each watershed, as well as the grain size distribution, the sphericity and the roundness
of river bed sediments are included in the analysis. - )

The larger area and the higher degree of erosion has a watershed, the greater amount are the
sediments having been removed from it. The longer and higher density are the V-shaped valleys
within a watershed, the more aclively the peomorphological processes proceed. The weathering
characteristics and the sandslone composition ratio influence the characteristics of the sediments
yielded. And the difference -between the characteristics of the sediments yielded and that of the
sediments on the river bed reveals the possible characteristics of the transported load.

The watersheds of Wein-Shui-Hsi and Tai-Hu-Hsi are the two largest ones in the study area,
therefore they have been the most important sediment suppliers in the past. Prevailing steep slopes
and high ‘relief in addition to high proportion of the stream being still V-shaped make mass-wasling
very aclive in these {wo watersheds, and thus they will continue to contributed great amount of
sediments in the future. The watershed of Nan-Hu-Hsi is mainly a longitudinal valley, the main
stream has cut into the gently-dipping rock strata and has yielded sediments which was of the third
greatest amount in the past among all watersheds. Nevertheless, the receding dip slope has presently
come into a stable state and the watershed no longer supplies large quantity of sediments. In spite of
high stream density within all the rest of the watersheds, being small and low-relieved, these water-
sheds do not make significant supply of sediments.

(Key-words: watershed, erosion, sediment yield)

A BEREFR
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Investigation on the Soil Strength on Slope Areas for Construction Development

Abstracr:!

Hai-lung Hsu

The typical slope construction areas, Chinshan, Hsintien, and Shihchu in Taipei Prefecture are
selected for the research work on the soil strength by survey, for this study under the data [rom the
observation of the rainfall and rain-erosion. Taking the samples rom the spots to make statical
Triaxial test and the survey for the stabilily compuler analysis, the relations of soil, C Value, Friction
Angle, Strength against Rainfull, Surface Eorsion, pore Water-Pressure, Change of Volumes, etc. are

studied to understand the destroying movement on the soil strength, which are given as here under
. for the reference of planning and design of the community development in the slope constructlons
(1) Chinshan Area: Naiure of Soil: Efforescent gravel sand-stone

(2) Hsintien Area:

(3) Shihchu Area:

C Value: 0.12 kgfem?

¢: 23.5°

Strength at Rainfall, 10 mm/hr, or Rising value of pore water Pressure, 0.23
kg/em?, the naked status in the stability, the soil is found easy to bewashed
away. )

Nature of Soil: Sand shale-stone or shale-stone which is found easy to be
weathered.

Strength at Rainfall ,15 mm/hr, or rising value of pore waler pressure, 0.56
kgfem?, it is found the naked status in stability, the layers of the soil are easy
Lo be collapsed.

Nature of Soil: Sand shell rock or sand rock, not solid enough.

When the rainfall at 12.5 mm/hr, or rising value of pore water pressure is 0.17
kg/cm?, in the naked status, the layers are easy to slide.
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Runoff and Soil Losses from Different Intensive Grazed Pangola Grass Pastu‘re
C.C. Cheng P.H. Pong

Summary

In 1980, quadruple experiments on heavy grazing and light grazing respectively were conducied
at Heng-Chun Branch of Taiwan Livestock Research Institute, Again in 1981, trials were carried out
duplicate on heavy grazing and triplicate on light grazing. Results indicated that the ability of
Pangola grass to regrow in the region of heavy grazing was much less than that in light grazing.

The changes of soil property in the area after grazing were found to be slight increase in soil
acidity, organic matter content and available phosphorus and polassium, showing the significant
effect of grazing on soil chemical composition.

In 1980 and 1981 total rainfall in the region was recorded at 1711 mm and during this period
ten observed data showed no significant differences in the total amounts of surface run-off and soil
Joss were observed for the different grazing intensity or {or the different length of slope, ranging from
16 10 28 meter. The preliminary resujls may be attributed by the fact that the soil had been entirely
covered and completely protected by forage crops. In addition, the hardness of the soil in this area
after being grazing for many years may also have changed to the point that may result in no signifi-
cant differences in the rate of soil infiltration and the amount of ran-off.

A BREESH - AR (1984 ) REIBUKHE BBk L Bk - LR i IR 75 I FTT o i
' pp.214~222 o '
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The Qualities of Stream Flow Influenced by Pear Orchard
Management on Slope Lands
- L.C..Chan

LY. Ding
Summary

The purposes of this study were to understand the effect of management of orchard and pre-
cipitation-on the water quality. The stream waters obtained from four sampling station at Su-Sguei-

Keng watershed in Cholan and samples of throughfall and stream-flow of rainfall on pear after being
applied by pesticide at small experimental block were gathered and analyzed. :

The results of this study were summarized as follows:

1. In penera), total dissolved N, P and X in surface water from orchard and forestry tend to
be high as rainfall increasing. However, nutrient losses from forestry is less than agricultural produc-
tion regions. Therefore, good conservation practices and vegetation cover could decrease soil and
nutrient losses [rom cultivated slope lands.

2. Rainfall promote pesticide leaching from tree with a significant amount and even con-
laminating surface water. About 35%—46% of Dithan M—45 and Plictran is lost from pear tree dur-
ing raining afler being applied three times within one month. Also, nice management and vegetation
cover on orchard could lower the degree of contamination of pesticide on water quality.

3.. The amount of daily precipitation is the most important factor influencing the water quality
of slope land. The dissolved chemical composition of water flowing from agricultural land is variable
markedly and affect water quality as daily rainfall over 10mm level,

OTB2 BEE( 1982 ) (I RERSHARAEZEE » hEKEEH15(2)
161 ~720
DTS BEE (1984 ) IR REFIRPIEHRERE p. 111 ~ 135 » BERA
KBEBH o '
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Study on the Runoff Curve Numbers for Small Watersheds.in Taiwan

Due to overpopulation and shortage of plain, slopeland development and utilization may
play a very important role in Taiwan. As a result of slopeland development and utilization, vegeta-
tion cover and the physical properties of soil will be destroyed. This caused lower infiltration capac-
ity and higher runoff during the wet seasons. The major object of this project was to establish
runoff curve numbers under different crops and soil conservation treatment by means of SCSmethod.
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The purpose of this research is to study the role of forest buffer strips in prevention of stream
water contamination by pesticides applied on sloping farms. It is hoped that the results obtained
from this study will provide basic reference for developing slopeland.

Water soluble 2,4—D salt and water insoluble difolatan were used for this mode] study. The
Crypromeria plantation at Chi-tou, Experimental Forest of National Taiwan University, and lysimeter
located in Lien-Hua Chii were used as testing sites.

Difolatan (1.00g/m?} and 2,4-D salt ({0.83g/m?) were sprayed on the cryptomeria plantation
(Sprayed area 697m? slope 34°), and a 10m forestry buffer sirip was established on the down hill
side of the sprayed area. In the same manner, both difolatan (1.33g/m?) and 2,4—D salt (1.33g/m?)
were sprayed on the upper side of lysimeter (1.5m), and the down hill portions (8.5m) were served
as buffer strips.

' From the results of this study, it is concluded that the forest buffer strips can prevent water
pollution caused by the water inscluble pesticides {difolatan), and it can also decrcase degree of
water pollution by the water soluble pesticide (2,4—D Salt).

RARYBRE KSR HFEH Vol, 10D pp.115~126 ( 1979 )

_...75.....



W B X B ARE R HTR

70 EE—5.1—FB—07(2)

PERM B 6B AF EX L BEH RN
HhfT A ERE~ALI BEE S 2R
W& T

—. StRIEM _

ATt 2 BI5E B 09 B R K HTE R 2k B M » 2K THE % o K LIBKE
54 557 1SR TR BT 2 TR R R BRI S B REHY ; BEATRAR
BENAEZ » RME—BEERART » BEHRERRE » RBEZBREE REIH
2 B I DRI BN - LURMMDIRZ DR i o

. A RSTEe S

AENATERZABKXREAK TARBEERPBK THER » ETAR > HREFELQT .

LB G MEA BERPE » WHEHEHRR AR ~ B« R~ BhbahE ~ L3 - Bkt
B REuh R 4 BRI R ~ IR R B BROR - DIt ~ BH%E -

2R RA T B AR  BFRAAREZHDBEER o 762 BRI T P B0 SmElE -
WA T I MR B SR A e i o

3AEARTE b HE BHKN > KIEEERENEE  KEFZ A0 AR B DIk
B HEREBEMFRERHWDOE] o

AU HHSHE He » FIRSEH. RERREL B3N > HEEE > ABEER T HE20E
T B TR TE o

SAEERRM D » BAKIHRIUKE MR - ¥ RIATHGR L - RRERKERRIEE
ZHE TG o

6. IR BN R 458 SRR SRR R B IS s AR RS £ BB T AR S
By Z M = ) EBH R o

= EtERR

Ol SBGERER  FHRRE—BN » BRFTAAZRERE. MR\ XmEm » R
s 1 B i 2 B4k 3¢ 4 BARA Z B 0% o B ELR& EEER - AR ERE » HEBRERE.
REREREn ZHMEE, / Ex 8/ o % £IHRGEREER » BHAR ERUEL > HARH
HAK e (E. ~ En ) / E« 8K » ZARERREE 5 MEZVARERER - TER
BB 3 > JORE RAHBHA K AREIK o L IR T RS FHE K EIERE » SIEERRE

CHE WA EIERS - 30 RE R B EC MR Y IEHE o EXERRT » BRREZM
REMEIRENZBEBRE Ly InA 5 (BFEZELRER » 8 IIE REFTREET
R o BROL A + 38 IR R BERE SRR A M I A HRES o RIRNBRAE R - M EER

—76 —



Hm @ &g

Ha & HA Lb © SR ER LR

L x&umss Ds © SIFHAFEL

So 1 BGEEU LI Lds! &PREESHAFRXIEN
S ARG E S Lmax : BINAEdaifad &2

E1 BARAREIEGEETRTED

IERPRZ L SERKE 3.2 BRI Lo 1T > B HF o
()2 SR B B B F MBI D, 2 8 > — S » BURERS » 1D, [ERK ; &)
IR DEe N S D, [N o T I R AL D, g ; ERmM IR A% > 1
D. fiiBek o P AT SRR HH 08 RAEHAK N  BISBCRE 5 TR ILE
RABEHA%EA o |
PR I B FLIP RIS ER - AU RRIRE TG RETSIRS 5 SRS
B > (AR SR IBC  5 IA » TRIRTBISUBTR © B SR 5 B
BHEE IR RIS A H (BRI R RIS o |
— R BB L B IR A W BB T » £ FWmAIR 0 > HREASL Bligh AKX &
s B

Lo = 0.6Cs o/ Dy seermorrereeoites ittt et s (1)

K LETHMEEHZRKE ; D\ BTHEARRFER ZSE ; C.EBligh Z
WRAE o (DAZIEEE » BEREZEE  YREEWRQZEE » BN ZHE
BRBARETE > DAEMPRIFIT R o HAEBRE R Do » Lao ~ Lnax i > SHFIR
Q2K o Hitbth Bligh AR i Bz BRI » 72/ Hi R "REE MK - {8
BHEAK RN R PRI T % » MEURIBREIR o KAKE RAE > WERKSIR
PR » ZIMRELY% (Lo + Lunex ) ZEERBHE

ORSECBIR T v By Ak Z Ly ~ L. ~h,~mu%5$ &ﬁﬁ%%&vﬂUTﬂ
AR T LUHEA -

LEVRES R AR R EE Ly

Lo =74.7641+ 12.4047 10gE. — 1.6094 10g a+ 1480681 0og L ++---s-eeeeees @



Hh s E. BFEBAER > « BENEERE -
2. BR T HhRIZREE D, -

D, = —106.805‘|‘11.875E; ................................................... tersraaaees (3)

Du/L - 0'001227 ( gLS/ qz ) —~0.155164 ( d/L) —0,.241718
(H, /L) ~1-869541 (| /] ) ~0.513633 .oeinrnnnen, et e @

3. IR B R R Z B Lo,

Ldn :19.096+3.635 G erremrereseerersasieasesnen, LELELEETERED . ................. ( 5)
Las /H’ :3.006074 ( ng:l /qz )—0.356 ............................................. {6)

4. ENAE BEMBIE R Z PR L ams -
Lomzs =— 65.637 F 8.858 g -vrevererreremmvesnmiion e rein srscesemn sas mne e 10 ()
Wk AR BOZ R REZ R RS » Tl FABE ML

E. /H. =2.421028 (. gH.:' /qz )—0.165 e demiesmrassrmaassracesreseasmamais (8)
Hn - V./q — 0.946238 ( Hn N Vm /q )0.963 ...................................... {9)

N r Vo Vo SR HARREIREZ KR
(VB 2 R oAE R R IR B R IR » % BIERT 2 BB 8L % » B BB » 18
Ha /Ha 9% 0. 458 » B Hy /Ha JEFESR M » Ho/Ho ( Ha 5 EBHARZ B KEE -
H, BEMBTR 2 MR ) 2 BEMLE AR » Qe » BSHSR0.458E
HE I R o
Gt B 3 W B L / Ha > 2.0 85 > Bl ihiS SN BTE » He/Ho IH2 B LIRD B
REHREL > 2.0Ha Ltk > BIE FilrZ BHKEE DR BRe » BB mMAA BRI - HR
FASFEEWE o Rt EEAZMIEL » B8 = 2.0 Ha VWA o
LRI Z MEEHA T 2 BKIE » BERBER > TLTFHARMEE

I
Hu ' ] %IH
H_'Io's- ‘E%E%!%. -
© 0.4 D e
0.3 - \R""_“‘*—! .
] N X & ho /Ho =0.1050
—~——, " ho /Ho=0.0968
0. 21 : ' * . ho fHo=0.0767
o . ho /Ho=0.0377
0.1-

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Ha/Hm

@ 2. FEaEPRZMIZEREZESERIIKEZ SR
._78 —_—



* ! ho/He = 00377 Ha/Hm =0.2727 -

¢ I ho/Ho = 00767 Ha 041 R
X © ho/Ho = 0.0968 LY R e i
A ho/Ho = 0.1052 Ho'037 %
% ! ho/Ho = 0.1098 0.24
0.1

10 15 20 25 30

Ha/Hm =0.1515
gd 0.4 Ha/Hm =0.3333
¢'0.3 = et
o D —
0.1

10 15 2'0 25 30 o1
: 15 20 25 3.0
. Ha/Hm=0.505

0.1 1 T —T T 1—-; U.2 T i u
1.0 .5 0 2.5 A 1.0 15 2.E 2.5 3-0

3., BUATHENRIEE & BEG 2 Ak BREE AT

H. /H, = 0.5391 + 0.5484ho /Ho — 0.6408H, /Ho wreremeessssssnssionns 10

Ha /Ho =0.0497 + 2.2594 ho /Ho + 0.3221Ha /Ho -roseereresescrsemcecsn])
sep 0 He BREAFHEEIKEE » ho 5 HIEZ K RRHSEK 2 o
DEBPAMA TR L. (RKXBAREREE) » W LIHRXPE LT

L. /ho = 0.8927 + 0.606 H; /ho+ 0.5304 H,/ ho -oereeemmsreinnnnnnns 0o

Reb o Hy BEEMEZ S % MHa~H, o
M. ST hERs B RS

AT R k2 B ©
A, BEWARZAR

AP RBR RS A B2 - BUCRULREZ 5 2R RAT ; RABHPIRZ A -
A IS + LU I 2 IR o
N SmsdiEEE

OB T UM - BAmR o g K 2R o

{CREH @R » Do > Las ~ Lame » BRI 8 BHEYREE  dARRED -
R PR e R R IS DUIBE B B A9 R TR AR o

(EHEREDBAT R RIS R Z O = TR FE Ly ~ Lo ~ Laa » Lo SRR HETEE
DIZ LR E 2 Wt o

-70 —



S REATHANS REZHRE ) GHBREEEEESY% ( Loy + Lo ) o
mﬁﬁmgu?’EE—ﬁﬁTsMH“nL=0A5&Huﬂ02§ﬁﬁm-mumﬁﬁ
Eﬂm04SFZ£ﬁ%EEﬁﬂﬁo
AETNEFRBAEZHELRE B E R RERAEZ YR ; %iﬂﬁ
HZ%K@WE’H%ﬁﬂEELzlﬁHmWBEﬁﬂ
B ENE T2 B KREMS » Ha /Ha = 0,45 AL / Ha = 2,0 TREIREZKEE o
NS EBERPDERENS > REERAACRETEBEALTRHFZR
VENEERESR 0.45 EEHEE -
2EHEESRN 1.5 B RIARER 1. 352 FHEBAH
BEMAREE =1 (Las + Lanax ) ©
() BE 7 R R B4R F 2 Bhk BE K /D » WY FIR TSR S0 DAFA 4% o

AR

Model Test on Hydraulic Characteristics of Check Dam
for Sediment Control in Upstream Watershed
- by Ru-yih Wang, Jin-yuan Ju,
Tzen-show Chen and Charles C.C. Shih

Summary

According to recent investigations made by The Mountajn Agricultural Resource Developmeni
Burcau, there were more than one hundred and seventy or one-fifth of the existing check dams
destroyed by scouring at the downstream end of the auxiliary dam.

In this study, hydraulic model tesis for analyzing the characteristics of flow and the scouring
at the downstream end of the auxiliary dam were carried out in order to find out theoretical and
experimental bases to modify design criteria for check dams. Some important results obtained
from this study can be conclude as follows:

1. The discharge over main dam in this model test can be calculated by Q = CBH!-5 and dis-

charge coefficient C=2.32]5 can be adopted.

2. The scouring profile at the downstream end of auxiliary dam can be estimated by empirical

equations as belows:

Lb = 74.7641 + 12.4047 log Ea—1.6094 log q + 14.8068 log L
Ds=—-106.805+ 11.875 Ea

Lds=19.096 + 3.635q

Lds/Ha = 3.006074 {qHa’/q?) 0356

Lmax = —6.637 + 8.858q

3. For well protection of a channel bed, the length of block displayed about % (Lds + Lmax) is

recomimended.

4. The height of auxiliary dam equals to 0.45 times that of the main dam is acceptable.

5. The length between main dam and auxiliary dam is long enough if choosing L ='1.5Hm or

L =1.3Ho.



6. The dynamic pressure between main dam and auxiliary dam can be checked by
Hu/Ho = 0.5391 + 0.5484 hofHo — 0.6408 HafHo

7. The dynamic pressure at the downstream end of auxiliary dam can be calculated by
Hd/Ho = 0.0497 + 2.2594 ho/Ho + 0.3221] Ha/Ho,

8: The point where the napple impacts the apron can also be estimated by
Lu/ho = 0.8927 + 0.0606 Hjtho + 0.5304 Ho/ho

The above resulis obtained from model tests are valuable reference for designing a-check dam.
The approach adopted in this study can be applied for planning in hydraulic engineering.
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Studies on the Analysis of Roughness Coefficients and
Model Tests for Varied Cross-Sections of Stream-

Ru-yih Wang and Wei-hsing Huang
Summary

An accurate estimating of discharge in streams and channels is a very important subject in
engineering application. Manning’s formula is the most commonly used equation in open-channel
flow computations. In applying the Manning's formula, however, the roughness coefficient n is
usually considered to be a constant for a particular type of material formed in a channel bed without
regard to the other variables. This study was conducted to determine the related variables affecting
Manning’s roughness n, and to derive some simplified regression equations for the reference of
future practical applications. '

Model tests were employed in this study to investigate the velocily distribution in channels with
different channel shapes, slopes and discharges for estimating Manning’s n. Besides, based on data
obtained from flows in straight channel, the effects of channel curvature on flow characteristics and
roughness coefficient were also discussed,

Flows in natural streams and channels are complicated by several features, including surface
roughness patterns, bed confliguration, channel geometry, fluid and sediment properties, Therefore,'
dimensional analysis was resorted to and functional relationships for streight and meandering
channels were derived. The study herein presents the analytical approaches and the test results that
can be used as a reference for further study.
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Studies on the Hydraulic Anélysis and Model Tests
for the Junctions of Stream System — A case study

of Chia-Nung Chi, Hua-Lien (I)

Absrract

The purpose of this project is to-study the hydraulic characteristics for the junctions of stream
system by model tests, and to find out applicable conditions for constructing an appropriate mathe-
matic model. Chia-Nung Chi, Hua-Lien is chosen as a case study for the verification-of mathematic
model. This project is scheduled to be completed in two years. The first-year studies lay emphasis
on the construction of mathematic model and the model tests for junclion flow, and the second-year
studies will comprise the mode! tests for separation flow and case study of flow simulation in Chia-
Nung Chi. ' B ;

This study includes the theoretical analysis and the model tests for junction flow, and the
detailed derivations of mathematic model. The continuity and energy equations are adopted as-
theoretical basis for junction flow simulation. Eighty-four different combination sets of the model
tests are performed, including 2 channel slopes, 3 contained angles, 3 width ratios and 5 ratios of dis-
charge per width between main channel and tributary. ‘T'wo kinds of regression equation for energy
loss are obtained from the results of the model test and applied to the mathematic model. Various
hydraulic conditions for junction, bridge and flood plain are also considered in the mathematic
mode], and the results of computation are in pood agreement with those of the model test. The
approach adopted in this study can be used as a reference for practical applications of river regulation
in Taiwan.
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This project vsed the field experiment of watershed parallel methed to discuss the influences of
slopeland development to runoff characteristics and soil loss. Besides, we investigated the challenges
of drainage of forest road at stages,.and the condition of soil erosion in forest road and its sideslope.
According to the results of above experiment and analysis, we could get the relative data and models
among every influence factor.

The relationship of runoff characleristics and soil loss to degree of development are collected
a3 Jollowing table:



degree of development (%) 0 8 15 30
average runoff coefficient 0.27 0.40 0.51 0.76
ratio 1.00 1.50 |- 2.00 { 3.00

before average peak runoff coe[ficient 0.60 0.65 0.68 0.77
conservation ratio 1.00 1.08 1.13 1.28
soil loss (ton/ha) 48] — | 2042 4398
' ratio 1.00 —~ | 420 | 9.00
average runoff coeflicient 0.26 — 0.35 0.44
conservation ratio of original degrees of development 0.96 — 0.69 | 0.58
by natural average peak runoff coefficient 0.39 ~ 0.54 { 0.70
_vegetatiOn ratio of original degrees of development 0.65 — 0.79 | 091
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This annual project was to study the relations among the slopeland’ development, runoff char-
acteristics and soil yields by the method of field experiment. We made the experiment by the control
watershed method (o discuss the relation and the variation of the flow discharge, peak flow discharge
and soil yields, and the effect of artificial-conservation treatment after the slopeland has been deve-
loped for community with or without treatment of soil and water conservation.

According to the analysis from experiment data, our conclusions are shown in the following

table:



district ' A ‘B C D
degree of development (%) 0 30 30 20
_ average runoff coef. 0.104 - 0.280 - -
runoff ratio 1.0 — 2.7 -
average peak runoff coef. 0.395 0.600 0.535 0.467
peak runoff - ratio 10 1.52 1.35 118
accumulative rainoff {mm) 1200 1200 - 880 775
soil unil area accumulative
yields soil yields (tons/ha) 9 >0 50 146

Remarks: District B is in unique large-scale development with conservation treatment.
. District C is developed in many small areas without conservation treatment.
District D is a unfinished development case.
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Runofl coefficient ‘is a very important parameter of hydrologic characteristics. At present,
" engineers estimate runoff coefficient directly by examining physiographic conditions, then chosing an
approximate data recorded in textbook of hydrology and river engineering. In reality, it is very
difficult to estimate the runoff coefficient precisely. This is because runoff coefficient indicates
directly the relation between rainfall.and runeff; it can not be estimated simply by a hydrologic
model. Also, runoff in a watershed is in a very complicated way affected very significantly by phy-
siographic conditions and rainfall factors. Factors which affect physiographic conditions significantly
are {1) antecedent soil moisture conditions {initial streamflow, soil moisture storage and groundwater



level), (2) ground cover condition and {(3) aspect, terrain, forest type etc; while those relate to rainfall
are (1) amount of rainfall (2) duration of rainfall and (3) geographical variation of rainfall. Since
these factors are, in turn, related to time and space, it is rather difficult to quantify them. Thus, it
is not easy to defive a rational runoff coefficient. The purpose of this paper is to estimate not only
average runoff coefficient of storm, but also runoff coefficient of peak flow and any time for the
reference of different hydrologic analysis by means of the runoff function method.
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Studies on the peak flow rate at a small catchment has been carried out for a long time. Those
methods, such as the Rational Method, being oversimplified the complexities of drainage basin,
using nonreliable estimaled parameters, cause the obvious discrepancy between the observed and
computed data. In this paper the author tried to formulate a peak flow simultaneous equations for
a small catchment by its geographic and precipitation characteristics. Using those simullaneou
equations, il is hope that, more reliable peak flow value of the small catchment can be casily estim-
ated for the engineering design use. The theoretical studies of this paper are based principly on
the result of Liu and Wang {1980).
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The Shape and occurrence of flood flow in catchment outlet is important in the management
and developement of watershed. To estimate the shape and peak of a flood can be-a hydrologic or
hydraulic approach. In the project, the most simplified hydraulic method — characteristic method,
was adopt to be the main tool. Coefficients of this method were determined by the rainfall — runoff
data in two experiment catchments. The area of these two catchments is about 70 hectares. To

give the final result of this method, hydrographs with real observed data and calculated curve were .

ploited in the grid paper. They show that the characteristic curve method can be used in the small
catchments for predicting flood flow conditions.
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Observation of Grassed Waterway
H. T. Wang H.M. Chang M.C. Lee J. Chen

Summary

Bahia grass, be popularly applied to lining of drainage ditches on slopeland farm in Taiwan,
has been found that it has effectiveness to decrease erosion and to consolidate the soil on the bottom
of the ditches, so the drainage ditches is protected from erosion. This observation is aimed to observe
and test the hydraulic characteristics of the flow in the ditch to help establishment of a design
crilerion for the grass waterway in the future.

The observation and test results that the max. velocity of the flow in the grass waterway,
without occurrence of erosion in the waterway, is 5.0m/sec, and roughness coefficients of the grass
waterway range from 0.059 to 0.075. It is recommended that the grass waterway is expedient (0
be a drainage ditch in a slopeland farm where has an area smailer than 0.5 ha., and the maximum
flow capacity of the ditch is limiled to 0.293 CMS. The length of the grass waterway will be also
less than 35 meters.
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Model Test on the Hydraulic Characteristics of Compound
Section in Drainage Ditches on steep Slopeland
Abstract

Slopeland development in Taiwan has become booming in recent years. Consequently, some
disadvantageous outcomes, such as soil erosion in watershed. degradation of land production, debris
pollution and flood damage usually occurred. Consideration ol efficiency and economy for drainage
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of steep slopland, a new device by applying compound drainape ditch with grass vegetation is ex-
perimentally proposed.

To. study hydraulic characteristics of flow passing throught compound drainage ditch, model
test has been adopted. Air concentration of high velocity flow in the more air concentration and .
roughness can be found. On compound drainage ditch with grass vegetation will be eroded when
flow discharge is large and erosion rate is inverse proportional of time. The best dissipation layout
of a free submerged jet in plunge pool can directly apply the hydraulic theories and with verification
of hydraulic made] test, the optimum dimension of energy dissipator can be obtained. For the study
of rainfall impacts on soil erosion, simple rainfall simulator by applying different intensities and
durations of rain on the drainage ditch has been tested.
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The problems of gully control and drainage facilities on hilly land in Taiwan are very serious.

and complicated.

(1)

@
(3}

(4)

The research results can be summarized as follows:

Theoretical mechanics analysis indicates that convex check dam can transmit the pressure of
centric pole to the banks, and when 8=90°, theoretically, it has no any pressure acting on cen-
tric pole, due to the pressure acting on the pole being transmitted to the banks.

The gravel with good gradation is the best material for filling the porous check dam. Also,
it is a low cost material in good workability.

In Ta Tu Shan field investigation area, there are 25 functioned masonry check dams of twenty-
thirty years old. This proves that the masonry check dam is suitable for lateritic terrace de-
posits of this region.

Ta Tu Shan field invesiigation area implement soil and water conservation works very good.
So the sediments decrease in this watershed and fourteen check dams are not full up to now.
Hence the dam height could decrease, if soil and water conservation rmanagement is good
enough,

A EEEE S Bt~ BIEN ( 1978 ) BB MEENRIEK FE2ZIAR « PEX LRESR

F}OM): 115~150; 9@ : 19~ 34 o
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The Applications of Remote Sensing Techniques in
Investigation Landskde ()
Hsin -- Hsiung Chen
Abstracts

To overcome the shortcomings of the conventional investigation methaods, which can not locate
the definite position of the movement of groundwater in and around the landslide area, the more
accurate and effective techniques the remote-sensing techniques could be introduced. Infrared photo-
graphing and the applicalion of precision radiation thermometer to survey the conditions of ground
water movement and to provide the exact method of landslides treatment were described in this
paper.
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Studies on methods of landskide survey (II)
Hsin — Hsiung Chen

In order to understand the effects of grounawater to the slope stability in landslide areas, the
more accurate and effective techniques, such as infrared photographing amd precision thermo-radia-
tion recording, were carried in a typical landslide area at Lung-an, Tauyuan Hsien. After a series of
investigations, such as topographic survey, earth resistance prospecting, observation wells boring,
strain-gauge installation, infrared photographing, ground temperature and precision radiation ther-
momeler investigations, were carried out at Lung-tan landslide area.

The results shows that our methods could not only overcome the shortcomings of the con-
ventional investigaiion methods, which can not locate the precise position of the movement of
groundwater in and around the landslide area, but also could provide the exacl methods of land-
slide treatment.
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Studies on Method of Landslide Survey (111}
Hsin-Hsing Chen

By using the pipe strain gauges, it is possible to assure the location of sliding layers and their
extent of movement,

In this experiment, eight pipe sirain pauges with lwo meter interval, symmetrically glued with
foil strain gauges, were installed under the earth of Lung-Tang sliding arca to investigate the location
of sliding layers and their extent of movement. By the accumulated strain of pipe strain gauges on
the sliding axis, it was found that there were two sliding layers and (wo different sliding blocks in
this area. The Samples on the sliding layers were taken separatcly and their shearing strength were
measured. Viewing {rom the factor of safety, it is concluded that the two sliding blocks are

apparently unsieady, but Block B is obviously more serious. Therefore, exlensive ireatment are
necessary.
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25 2.463 E—02 3.060 E— 02
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F. BUBE

Studies on the Method of Debris Flow
Disaster Investigation

Hsin — Hsiung Chen

This project is, with photogrammetry, to take the image of creek bed surface to which sediment
or debris wansport has happened, and simultaneously to investigate the bed slope and deflection
angle of creek. After using weight apportioning method and method of test for sieve analysis to get
grain distribution curve, we can then calculate Dgp parameter.

The physical factors which have been lain field, through process of regression analysis, are
induced field model and compared with the model of flome experiment to understand the role which
themselves played.
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h. RNER

Studies on Models of Landslide Survey and Treatment
Hsin-Hsiung Chen

Summary

The main purpose of this paper.is to study, discuss and findout, according to the data from
survey on—the—spot in the last six years and the results of treatment of two years, that the major
factor for stratum (o slide is based upon the condition of slope stability as background, to apply
Coulomb’s theory, to collect various data of soil strength before and after the treatment of landslide
analyze and calculate them, and deduce the proper theoretical formula of slope stability after the
ireatment of slopeland,

As a result of this study, we hope to offer the information of safe guarding the safety of slope-
land development area to the protectors of nature who blindly object to the development of slope-
land. so that they will be able o look at the necessity of slopeland development in this province
without bias or distortion.

A~ AR Ah SRS SR Vol . 15(2) : 33~59 ( 1982 )
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According to the more progress of community, it is unavoidable to use slopeland today. While
using a slopeland, we met several problems especially the “landslide”

As known to us that there is no profit, more over have great harms, to use a slopeland where
is a landslide. The most way to judge whether the slopeland is a landslide today is to use the instru-
ment of Tilting gauge. The subject of this study is to prove the functions of Tilting gauge, and the
results by using it to investigate the slide of slopeland are as follows:

(1) When putting Tilting gauge on a slopeland where is no collapsing, we found that the record of

Tiliting gauge didn't approach to 0, because of the interference of the activity of the earth.

(2) When setting Tilting gauge on the proper position of a landslide, we would obtain correct
answer from the record.

(3} The function would be clearly found, when putting Tilting gauge on a slopeland to investigate
its stability during the period of pouring rain.

(4) The use of Tilting gauge to investigate the slide of slopeland must be practiced by the trained
expert.

N TR ~ SRBEAE ~ URSAS ( 1980 ) B BRI s B W T LR ~ IR LR
FFEH 112 : 1~31 o
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In order to understand the effects of corrective treatments for landslide, a three-trecatments
experimental site was set up in Hou-li to compare the various effects among compaction, quick lime
and check plot. Cohesion, angle of internal friction, liquid limit, plastic index, porosity and infiltra-
tion rate were measured for the plots during observation period. In cooperation with the observation
of liluing gages and the effects of treatments, the following resulis were obtained:

1. Both of compaction treatment and quick lime treatment did not rise up the values of the
cohesion, angle of internal friction, liquid limit and plastic index of soil to an effective range.
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2. Owing to the porosity and infiltration rate were significantly reduced, compaction treatment
might be regarded as a better measure on the slope stability. than the others, however, the effect of
quick lime on correcting landslide did not identified in this experiment.

A T ~ WK ( 1982 ) B EM BB R ZERHR » KLEHFEHE 1581
~22H->
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This paper summarized the field and the laboratory experimental results for preventing the
landslide in Chung-Hsing-Ling and Pin-Zau-Naii. -According to the results of investigation, We made
the drainage treatments in surface and underground in both area. The surface ditch has operated to
draw run-off out of the landslide region. The collecting wells have digged in order to drain out the
groundwater which exists in the sliding layer.

Besides, in order to research the operational effect of restrain engineerings, such as sabo dam
and retaining walls, We installed the instruments of expansion gauge, water gauge and underground
strain gauge in Chung-Hsing-Ling landslide to observe the displacement of the ground, and the rela-
tionship between rainfall and ground water level before and after the restrain engineerings.
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1. BEATHRE
Summary.
Kwang Cheng landslide area is about 41 ha. Because il had happened since 1981, Some of the
house, road surface had been cracked or fallen and had become a threat to the people in this region.
For studying the causes of the landslide, we settled the expansion gauge, water gauge and

underground strain gauge to observe the displacement of the ground, and the relationship betweén
rainfall and ground water level. -
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This paper summarized the laboratory and field experimental results for preventing the land-
stide. In the laboratory, the chemical and physical properties of the land-slide clay were studied.

In the field experiment, We made the drainage treatments in surface and underground in this
area. The surface ditch has operated to draw run-off out of the landslide region. The collecting wells
have digged in order to drain out the groundwater which exists in the sliding layer. Besides, in order
to research the operational effect of restrain engineerings, we installed the instruments of expansion
gauge {displacement recorder), water gauge and underground strain gauge in landslide areas to observe
the displacement of the ground, and the relationship between rainfall and ground water level before
and after the restrain engineerings.
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Channel profiles, accumulative amounts and particle size distributions of deposition above
several check dams were observed periodically, The effect of dam construction on channel mor-
phology and sediment tramsport characteristics were discussed. Results indicate that the deposited
material resembles the coarse bed-loads in original stream bed and has the characteristics of particle
size distribution of alluvial soils at young stage. The deformation of channe] cross-sectional profiles
afler dam construction can be clearly distinguished to the exient that channel characteristics were
changed. The channe] scouring occurred downstream from dam sites triggered the removal of bed-
leads in lower reaches and the destabilization of stream banks and bridge foundations. Installation
of check dams may also foster unforeseen adjustment downstream from the dam sites. The effective-
ness ot these sediment control measures needs to be re-evalugted because of some adverse environment
effects ohserved. The major factors suggested are not only the channel accretion in upper streams,
bul also the characteristics of mass erosion processes and stream channels themselves.
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Investigation and Experiment of Sabo Dam in East Taiwan
Fuan-So Chen! Chih-Wu Ho? Ching-Hao Tuan?

Abstract

The object of this project was to study the sediment character-of mountain stream in East

Taiwan. And from this, we discussed the probable problems of sabo dam built on the thick alluvial
stream bed, such as the influence of overflow to dam’s stability, and the relationship of the efficiency -
of the overflow energy dissipation to apron length and secondary dam height, etc.

From the results of experiment, analysis and discussion, we obtained the following three

conclusions.

(1)

)

Before further discussion and reasonable modification, Wen-Lii Stream uvsed twenty percent of
estimated result of the representative grain size Dsq to be as the actual sedimentation quantity
temporarily. Lih-Jia Stream used the estimated result of the first method of individual grain
size 10 be as the field sedimentalion quantity.

If the height of sabo dam lies between six rimes and twenty four times of the overflow crilical
depth, and the sabo dam has the adequate apron length, and the secondary dam height, then
overflow will form 2 stable hydraulic jump in stilling basin, and the efficiency of energy dissipa-
tion will be form 72 to 89 percent.

The bedload discharge of natural stream being estimated by the formula must trace back to
the sediment-source.

e

Chiet. Section of Shelter Forest, Division of Forestry. Management, Taiwan Forestry Burcau.
Professor. Research Institute of Soil and Water Conservation, National Chung-Hsing University.

Associate Professor, Research Institute of Soil and Water Conservation, National Chung-Hsing
University.
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Abstract

The siltation problem of Wu-Shan-Tou Reservoir has been very serious, especially alter the
completion of Tsengwen Reservoir in 1974, the output water of which is led to our reservoir through
a tunnel. The sediments deposited in the reservoir come from two sources: the suspended load of
the introduced Tsengwen River water and the scdiments derived within the watershed concerned.

This study covers the mechanism of sediment-production observed in the field, the geological
and geomorphological characteristics of the problematic areas (bad land), the area distribution of
the problematic areas, the functions and effectiveness of checkdams in the watershed. Methods
other than checkdams are proposed, which are considered to be effective in protecling the out-
cropped mudstone surfaces from erosion and other deleterious processes. The causes of the sudden
increase of siltation after the completion of Tsengwen Reservoir is also discussed.

LR OA (1982 ) BINFEAMEXKEMNPREGERPIEY ~ pERBIEERSGE
A=W pp.73~90
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EKEEHIA LN2

— 165 —




A WEBHRAERABANFERR? o REKIES T BHEK AL S
RFERRKEREN « BB EA ISR AR TR AN ERE S
3K PR TR MYBH W B A M= 3 '
Cost®! =1,46857 + 0.02075DL — 0.000080982 ( DL )
+0.14574DH— 0.00611 ( DH )+ 0.00579LN1
~0.00003737 (LN1 )%~ 0.00067664 HL
+0.00704 (TW)? — 0.00015388 (L N2 )2 wreeeevrcsrvecnenens %3
- HAARDLESHE®E  DL—ER KKAZAFELEA DH, LN1 , TWEKREKZ °
{EHLELN2REAEE  HBEHE o« B#E—PHHL N2 MEBE » MEEKRERETRES
SFHEBAY R - N EERE p BB THIBE Sy eI -
ARXBABRYABAARES > BE TR DERGToGE » B HRE REBRAETF
bR

M., ST Ee MR SE
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MEMGHS R RN ERME MEN Dr. N.C. Matalas Z#B8) » HRELK o

A, BEMEZ M
BESR2EERZ0 > 2BARAPRERERTE » MEFTFHI  LHFKH-
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The cost mode] of sabo dam could be indirectly evaluated by the following six paramelers:
length (DL), height (DH), topwidth (TW), HL (=DH x DL), transportation distance in highway
(LN1), and transporiation distance in accessory road (LN2). Normally, the cost of sabo dam in-
creased with the increase of any above factors up to a maximum value and then decline: Some
abnormal cases indicated that some problems occuring in design, management or concept. Moreover,
the cost model practically can served as a useful tool in assessment and evaluation.
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Study on Farm Road Maintenance by the
Vegetative Method '
‘under Different Soil Conditions

Lien Jui Cherng* Ching Hsiung Chen**
' Summary

1. This experiment was conducted separately at Fengshan Tropical Horticultural Experiment Station,
Tainan District Agricultural Improvement Station-Shin Hwa Station and Ching Mu Farm in Tsou
Chun. The experiment period lasted 2 years. (from July 1, 1975 to June 30, 1977).

2. Generally, the Secondary Farm Road was better to use the vegetative cover methods and the
species of grasses which we chose were good for erosion control and easy to grow. So the Bahia
grass and Bermuda grass are the best and Love grass the second.

3. The amount of rainfall is a factor which influences the growth of grasses. So the time for growing
the grass is better in the beginning of rainy period {(May) or before the end of rainy period (the
end of Seplember or the beginning of October) because the grass can grow very well and give the
farm road a good cover during this pericd.

4. The soil texture of Fengshan is Sandy Clay Loam and Shin Hwa is Sandy Loam. The soil of these
two areas are acid soil and contain a few of organic matter. These grasses are easy to grow. Bul
the amount of rainfall at Shin Hwa was much than that of Fengshan, So the growth of grasses
of the Shin Hwa area is betler than that of Feng Shan area. The soj] texture of Tsou Chun area
is Silty Loam, slight basic and containing very little amount of organic matter. Its subsoil is
mudstone, the soil is not sticky and non-plastic under wet condition, but the grass can adapt it
and grow well.

Se Farm Road Maintenance by the vegetative method is betler than with the broken stone method.

A~ LA BREERE (1976 ) [ BT SREIE 2 BH9E » rhRek LR B 1%
~—H»P,1 ~14 o
2085 ~ BREERE ( 1978 ) : AR HER MM MR & FI90 » Ik L RS
s BAE—W > P75~ 090 o

=169 —



i SR R R PR TAZ &

78 (ARDP)— 2.2 —N— 127
FhATMN R FRAF
AT AT BaER
2 & HRMEE

—. stHE8

AWRIB L BOTE A BB EERBEKB R » ¥RE 4 0 Bl RELIEY
B RO I AT 41 0 AR R D EORRIL R - AR B ERE
» ST HATRRB R » ¥ — A E 2 FS  RINEEL IS » FHE T2 MRk
PRBEHAL B B o

Z. IR EA RN

AGHEERAERE 2 H M ( BEARAGE » EETE - E > EDREREREE) A
1% MW R B MK B JOER ~ B PG E RN M R B A R ~ PIERRRHR A
B~ SR T RESGER ~ BHMRMILENER « 5K EESRET dE 2E R TEHEE R
MREFA SRS o (FES L EMENE o EMIRY R 66 F 10 A% 67 4 2 AKRE
Bo HATHA 2B R PMA R K TRAER G - RARARTG  MHERBRRE
ELRAERICRE-F AR5 FAHE KR AT S LHN R EERBRREIESN
BEWTY > RSN E R FDBHES « ERREERAF o BRHTRFEZ WL
» b S e B B R O IR AR B L B B e e B 2 B 4 o SRS PR T SR EE TS 0 BRIERR
B 2 AR ~ B TR RET 25000 ~ R\ - WHH FIZ B - 2
B Y - BREBRER ~ S A RRZ Bk M SREAEHE R ek o

=. 2R

B Lol SR R RS R B B T i B 2 R RTE N T -
L—# it 2 REE

A R BT AT R KB g 2 77t o

B~ BC sk RTEA 2 RE -

A~ KR F2 R R ol Rk 7t o

B~ iQE B2 A ~ B2 R o

3 T EZ A

AN BTREROTTEERE -

B~ HELBEEFEZBK

— 170 —



C~ BHEYIREN TREZR2ES o
4723 & 2 R

A~ FRHR I S E o

B~ Sk EHE 2 o

Lolitth R 2 R ~ BET AR RIEIA DI BIEH 50 R ) 0E 2 S5 2 R BT B
BT

2. {58 B E A2 K LR R TR Y » DIRARILES SR 2 fE o

3.3 A AT P B E R 2 WTTHHL » A T Z B Y o

4B MPEAR TS » BIIRE HERIE TSP e B » R AT M R nI AT 2 i o

. BNEE

Uinder different local conditions (Jocation, the vear of implementation, geology and economy),
eight different Lypes of hilly roads have been chosen for this project. The items of the investigation
include the present situation of the slope protection and drainage, and the influence to the local
economy after the construction.

In general, the finished construction works of slope protection are good enough. There are still
many seclions of roads lack of slope protection because of the shorlage of fund, even though they
have sieep and weak strala, Somelimes, the Jand slide may cause the interruption of the road rtraffic.
As for drainage engineering, the pipe culvert and box culvert should be set suitable, and the drainage
of the hillside are very important too. Great rainfall may cause the sedimentation of the side-ditches.
If the immidiate clearing is nol done,the erosion of the road surface will happen.

Because of the lmiiation of the natural condition and the shortage of [und, the hilly roads are not
under good maintendance. It may be a good idea to organize the inhabitants as an local mainten-
ance team. The duty of the 1eam is to make the regular puatrol and 1o do the minor maintenance to
prevent from the big destruction.

For the convenience of local transportation and the development of the natural resources, il is
necessary (o build the hilly roads in spite of, the great difficulties. Authorities have done so many
in this field. Their achievements are very cheerful.

Fov FIETES ~ Brghds ~ HIEFR ( 1978 ) ¢ ILIME R HEEAEDE RBEK T EEE > SRR
FHEBRO2) : 119~142 -
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The relationship between surface erosion and forest road gradient was cstablished using dalta
collected [rom 4 study sites over one year period, from November 1981 to October 1982, to provide
information for developing optimum road design guidelines. The selected gradients of forest road fbr
this assessment were 0.5, 3.0, 5.5 and 8.0 degrees respectively. The results indicated that the surfage
erosion related positively Lo road gradient, but infiltration rate and vegetation cover related negatively
1o road gradient. It is suggested that, to reduce surface erosion, forest road gradient should be kept
as low as possible. _

A HRALHT ~ A~ R S MTIER ( 1984 ) @ MGERTMMhMEAZ TR » LIRS
AR RA IR p.114 ~ 129 o
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The side-slope stability under heavy storm and different protection are studied in the Artificial
Rainfall Laboratory, National Cheng-Kung University.

MMeasurements and obscrvations about ground water table, losmg earlth volume and the profiles
during and afier failure were carried out. The side slopes of 20° 30° and 45° were adopted.

The bare soil of hillside was first selected under study, as starling point. Then protection such
as vegetable growing, underground drainage, drainage at toe, surface drainage were successively
artacked by artificial storm.

The degrees of success of different method are according to their losing earth volume and lhe
raising o! groundwater level.
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# 1.1 REEE# (H—E)
7t L) 2 K L M N 0 P Q R 5 T
W E A ( deg ) 30°| 30°| 45°| 30°| 45°| 30°| 45°| 30°| 45°| 30°| 45°
iy D (mm) 50 50 [ 50 50 | 50
MERIAEE § ( mm/hr ) 150 | 152 | 148 [ 150 | 148 | 144 | 145 | 153 | 147 | 148 | 143
fEEEAEDF ¢ ( min ) 60 | 80| 80 | 8 | 80 | 80 { 80 | 80 80| 80 | 80
REMZr=-(g/em?®) 1.64| 1.51} 1,64 1.4 | 1.56| 1.52| 1.54| 1,49| 1,42 1.40| 1.53
& Xk hw(%) 20.6 [13.3 [13.8 | 9.25(12.7 | 14 (13,9 |12.6 | 13 [11.3 [12.4
G B FT. (g/cm® ) 1.36f 1.33] 1,44} 1,28} 1.38| 1,33| 1.35( 1.32( 1.26| 1.26( 1.36
B2 (%) 82 | 80 | 86| 77| 83| 80| 81| 80| 76| 76| sz
BT ., (g/cm? ) 1.85) 1.83| 1.90( 1.80( 1.86} 1.83( 1.84] 1.82( 1.78| 1.78| 1.85
AES K irwe. (%) 35.8 |37.4 |[31,7 [40.4 [34.7 {37.4 [36.3 [37.8 [41.6 |41.G [35.8
BHEZ = (g/ cm? ) 1.8101.77 [ 1.90| 1,70 1.84| 1.77| 1.8¢| 1.76| 1,68] 1.68] 1,81
# 1.2 HAEEH (B—F)
® B 1 3 A B C D E F 1t G I ]
% 8 (deg) 30°] 450 30°| as°| 30°| 4s°| a30°| 4s°| a30°| 4s°| 30°| 45°
iy B(mm) 50 50 | 50 | 50 | 80 80 80 | 80 | 50 | 50
B TREE i (mm/ hr) 145 | 159 | 141 | 147 | 143 | 149 | 147 | 146 | 143 | 149 | 147 | 150
FETRAER: ¢ ( min) 60 | 60 0 | 80 | 80 | 90 | 80 | 80 | 8O | 80 | 80 | B0
ﬁ:{:fﬁ{imf,?_(g/cm’) 1.5 | 1.37| 1.54| 1.61[ 1.51 | 1,467 1.56| 1.56| 1,56 1.58} 1.50/ 1.5]
& K iw (%) 13,3 [10.3 { 13 [16.4 [10.7 |12.5 [15.8 |15.7 |15.2 (15.7 |13,0 |13.5
B Tir.(g/em?®) [ 1.33] 1.24| 1,37 1.38] 1,36} 1.30] 1,34 1,35( 1.35| 1.37] 1,32] 1.3J
Kt E(%) 80 | 75| 82 | 83 ) 82 | 78 | 81} 81| 8 | 82 | 80 80
MFARLL I 7 e (g/cm? )| 1,83 1.70] 1.85] 1,86 1.85( 1,811 1,83 | 1.84) 1.84| 1.85( 1.83| 1,83
B K i weay (%) [37.4 [42.9 [35.5 34,7 (35,8 |39.2 [36.9 |36.3 |36.3 |35.5 (37.7 137.4
B M ®7-(g/cm®)|1.77| 1.65| 1.82| 1.84(1,81|1,73]1.78]1.80] 1.80( 1,82} 1,76| 1.77
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2.1 ABBME (HZF)

A & A, | A- | A | D, | D, | D, | B* | E*
B B0 ( deg ) 30° | 45° | 60° |30° | 45° |60° |45° |45°
e Blre (%) 60 | 60 60 | 60 [ 60 60 60 | 60
R T 88 BFi (mm/hr) |150 (150 [148 |150 |148 {150 |153 | 100
B% Fi Z 8 T ( min ) 80 80 80 80 80 80 80 80
R4 B H 7. (g/cm®) |1.45(1.67|1.56|1.401.56|1.50|1.51|1.45
a K wHw(%) 15.3{15.3}17.419.3 |12.7|15.4}19.4|16.2
WL BEMET.(g/em?) |1.26|1,45(1.33(1,28|1,38(1.30(1.26]|1.25
E ¥ EC(%) 76 | 87 80| 77 83 78 76 | 75
PAFNEERIE 7 os, (g/cm®) [1,78(1.90(3.83|1.80(1.86}1.82(1.79|1.77
IRFTES KB Waee (%) 41,6131.2137.5140.4 34,7 | 38 |41,5/[42.3

2.2 FBEM (EE)

1 B B | c|] E| F b c | e f
B WG ( deg) 45° [60° | 45° |60° |45° [60° |45° |60°
A Blrr (%) 60 60 60 60 40 40 40 40
BRI B i (mm/hr) {1563 |146 98 | 100 [149 |148 |100 |100
B B9 ZE B5T (min ) 80 [110 (145 (135 80 (100 (125 {120
BN E T (g/cm®) §1.55|1.55(1.55]1.54]1.64{1.51|1.56|1.54
& K fuw (%) 15.2 (11,7 |15.2{11.6]14.8|12.3 [11.7 [11.9
B E . (g/cm®) |1.34§1,39]1.34]1.38|1.43|1.34|1.40]1.38
B % EC(%) 81 84 81 83 86 81 84 82
BUFI NI Toas (g/cm?) [1.83[1.87 11.831.86(1.91]1.83]1.87 |1.86
S KB W.. (%) 36.9 (34.2 |36.9(34.7)32.2(36.9(33.7 [34.7
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+. ByiFE Abstract
This plan began in July, 1982 and intended to finish it unlil June, 1985. This investigation has
been finished about 800K .M. up till now. The purpose of this plan is 1o understand the circumst-
ances of the water-soil conservation of farm-roads on slope-land which have been Guilt in Taiwan.
According to the result, that we can decide to continue or not. The primary result of the investiga-
tion is that the construction of farm-roads on slope-land is harmful in water-soil conservation in the
first [ew years. But after three year later the inference on water-soil conservation is small. The main

problems of water-soil conservation of larm-roads on slope-lond are side-ditch obstructed and grade
on road surface washed away,
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The method of scil and water conservation
on Taiwan slopeland orchard

The purpose of this observation is to assess the effects of agronomic soil conservation methods

{for major plant. The results are summarized as follows:

1.

A

The contour and close planting and mulching with straw is the best treaiment of pineapple. And
the ideal land use during the following season of pincapple orchard is suitable for mulching.

. Banana plantation with level bench terrace conserves more soil and water and increase yield,

its construction by farm machinery is more expensive. So the vegelative barrier may be adopted.

. On the juvenile orange and mango orchard, strip-cover and mulching with Bahia grass which gives

full cover and excellent soil conservation effect is worth to be adopted.

. Bahia prass cover and mulching is the best method of soil and water conservation on Jichee pl

anling. .
Volunteer grass cover and mulching method has maximum run-off and soil Joss on slopeland’s
Taiwan-Giant-Bamboo plantation:

AN BEEGS TEY S RWH S BB (1978) I AR EREYAKLRIEHE o 4K

W B N 2 B BER i S sE -
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Study on Crop Covering and Mulching for Mango
Plantation on Slopeland

Summary

The preliminary results are summarized as follows:

1. Both covering and mulching can effectively reduce soil loss, Among the treatments studied the
lowest amount of eroded soil by 0.3cm in depth in six years was measured in the plot of covering
and mulching with bahia grass, while 7cm depth of soil, the highest, was eroded from the clean
cultivation plot,

2. The results of measurement of soil apparent specific gravity, dispersion ratio, porosity, infiltra-
tion rate. hydraulic conductivity indicate that grass covering or mulching can improve physical
and chemical properties of the soil.
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3. Increase in organic matter contents and pH value of the soil were found in bahia grass covered
plot. In grass mulching plot, increase in available P and K were also measured,

4. The greatest yield of mango was recorded on plot of weeping love grass mulching and Lhat of
bahia grass strip cover and mulching plot, the second and the lowest mango yield was on
indigofera covered plot.

Theretore, it is proved that strip covering and mulching with bahia grass incorporated with hillside
ditching is the most effective and economical conservation practice for slopeland mango planta-
tion.
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Comparative Experiments of Bahia Grass Covering

and Mulching Methods on Steep Slopeland
of Mango Plantation

Summary

The results of the experiment in the {irst year was observed as followings:

1. Plois of covering and mulching with bahia grass, and strip covering and mulching with bahia grass
treatments have the minimum run-off, but the range of changes is less between these two treat:
ments. Maximum run-off is from check plot. Amount of soil and nutrient loss in each treatment
is proportional to those of run-eff,

2. The results of measurement of soil physical and chemical properties indicate that bahia grass
covering and mulching treatment can improve physical and chemical properties of the soil.

3. During the dry season, the soil in the plot of strip covering and mulching with bahia grass has
the greatest moisiure contents than the soils in plots of other three treatments.

4. Plots of covering and mulching with bahia grass, and strip covering and mulching with bahia grass
ireatments obtain a sufficient cover rate,

5. The best growth of mange was recorded on strip covering and mulching with bahia prass plot.
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Effects of Bench Terrace and Agronomic Practices
on Slopeland Banana Plantation

Summary

This experiment was carried oul on a 13° (24%) slope banana plantation with clay loam soil at
Chichi, Nantou Hsien from September 1970 to December 1975. The object is 1o find out thalt
effects of soil conservation engineering methods compare with agronomic practices between the hill-
side ditches.
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After six years, each soil conservation practice is highly effective than clean cultivated plot as
check on the controlling of run-off and soil loss, the increasing of banana yield and the changing of
soil physico-chemical properties,

In general, cover and mulching with Bahia grass is highly effective in terms of erosion control
and the improvement of soil properties. The most appropriate soil conservation method for slopeland
banpana plantation is weeping love grass barrier with 2.5 meters spacing instead of drainage level
lerrace. .

In view of economy and the resulls as mentioned, the authors suggest that strip cover crop and
mulching with Bahia grass or other agronomic practices be employed as well as weeping love grass
barrier with 2.5 meters spacing.
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Effects of Mulching in Sieep Pineapple Orchard on Soil
and Water Loss, Soil Physico-chemical Properties
and Pineapple Growth and Yield

Summary

This experiment was carried oul on a 36% slopeland at the Fengshan Tropical Horticultural
Experiment Statjion from September 1975 to February 1979. This study aims to study the effects
of mulching in steep pineapple orchard on soil and water loss, soil physico-chemical properties and
pincapple growth and yield treatments. -

The pretiminary results obtained are summarized as {ollows:

1. The plot 1reated with pineapple stubble mulching has the minimum ren-off. Maximum run-off
is from the plot without mulching. Amount of scil loss in each treatment is proportional lo
those of run-off.

2. During the dry season, the soil in the plot of pincapple stubble mulching has the greatest moisture
contents than the soils in plots of other two treatments.

3. The results of measurement of soil physical properties indicate that pineapple stubble mulching
trealment can improve physical properties of the soil.

4. Increase in soil organic matter contents and soil exchangeable potassium were found in pineappie
stubble mulching plot.
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5. The greatest fruit yield was recorded on pineapple stubble mulching plot, and the lowest fruit
yield was on without mulching plot.
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Effects of Surface and Vertical Mulching with
Pineapple Stubble on Soil Properties
and Pineapple Plant Growth (I)

Summary

The results abiained are summarized:

(1)  The treatnent of pineapple stubble verlical mulching, with the fertilizer rate reduced to two-
thirds, gave the best pineapple growth at the heading stage.

(2) The treaument of pineapple stubble vertical mulching, with the fertilizer rate reduced to two-
thirds, resvlted in a better soil aeration, higher infiltration and water retention as compared to

—208 —



other treatments, but the effect became less with time.

(3) All stubble mulching treatments increased soil organic matter contents, exchangeable potas-
sium and available phosphorus and thus saved the rate of fertilizer appiication.

(4) As for pineapple yield of two harvests, there was no significant difference among treatments
of clean cultivation with full rate of fertilizer, pineapple stubble vertical mulching with the
fertilizer rate reduced to two-thirds and pineapple stubble surface mulching with the fertilizer

rate reduced to iwo-thirds. However, the yield was the lowest in the trealments without -
fertilizer application.

It is concluded stubble mulching can save about one-third of fertilizer application for pincapple
and gives better chemical and physical properties of the soil. Furthermore, surface mulching requires
no plowing of the soil and thus saves labour and reduces soil loss.
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t. BEER

The purpose of this observation is to assess the effects of agronomic seil conservation methods
on runoff and soil hydraulic properties. Four treaiments, namely: 1) volunteer grass cover and
mulching. and no-intertjllage , 2) volunteer grass cover and.mulching. and intertillage, 3) Guinea
grass barrier with mulching and intertillage, and 4) Bahia grass barrier with mulching and intertillage
and heaping up with soil around clump-base, were applied on a 20° — 25° stope at Chichi, Nantou
Counlty in April, 1974, The results of three years’ observation are summarized as follows:

1) Least amount of runoff or annual runoff coeflicient of 3.60% was recorded on the plot treated
with volunteer grass cover, mulching and intertillage, while greatest amount of runoff having annual
runoff coefficient of only 15.54% occurred on the plot treated with Bahia grass barrier with mulch-
ing , inertillage and heaping up with soil around clump-base.

2) Maximum soil hydraulic conductivity of 4.23 x 10~ cm/min was measured in the barrier strip
of Bahia grass and minimum one of 6.84 x 10~? cm/min observed in the plot of volunteer grass cover
mulching and no-intertillage.

3) Soil moisture retention capacity was tested and presented in decreasing order: 26.81%at 1/3

-bar and 19.84% at 15 bar for soil sampied in the plot of volunteer grass cover and mulching and
intertillage; 24.31-24.80% at 1/3 bar and 18.43—-20.14% at 15 bar for soil sampled in the plot of
volunteer grass cover and mulching and intertillage; 24.31-24.80% at 1/3 bar and 18.43-20.14%
a1 15 bar for those in the plot of Bahia grass barrier with- mulching, intertillage and soil heaping up
with soil around cluvmp-base, and 23.41% at 1{3 bar and 13.45% at 15 bar for those in the plot of
Guinea grass Darrier with mulching and intertillage.

A~EFF~BEBE (1976 ) : BURARA L EIFH L2 HZE o hEKLRIFEBEN
FEFE—o p.12~24
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This study attempts to find a suitable supplementary conservation measure for a sloping giant
bamboo plantation in Taiwan already traversed by hillside ditches. Four treatments are compared:
Bahia grass barrier, Guinea grass barrier, one-year fallow, natural grass cover. The experimental plot
with 2.5m barrier of Bahia grass is found to give the lowest runoff, the lowest soil loss, the highest
organic matter content, the best pH value in the upper Scm of topsoil, and a reasonable young
bamboo plantation in Taiwan,” Hydrology of Humid Tropical Regions with particular Reference to

the Hydrological Effects of Agriculture and Forestry Practice. 1AHS publ, No. 140. 265-272.
among the four treatments.

Liang, sheng Lewis, 1983, “Selection of Soil and Water Conservation practices for a giant

bamboo plantation in Taiwan,”Hydrology of Humid Tropical Regions with particular Reference 1o
the Hydrological Effects of Agriculture and Forestry Practice . JIAHS publ, No. 140. 265-272.
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Effects of cover crops on the composition change of litlchi and orchard soil condition were
investigated from 1975 to 1977. Preparatory [ield work was vnderway two years before the experi-
ment siarted.

Field experiments were conducted on a slopeland (facing northeast) in Nantao Prefecture.
Randomized complete block design was choosen with 5 Lreatments and 4 replications, The 5 treal-
ments were: A. Whole experimental area covered (complele coverage) with Bahja; B. Complete
coverage with Pangola grass; C. Complete coverage with Hido-bean; D. Strip covered with Balia;
E. Control.

Various aspects of growth and development, yield and quality, and leaf analysis of lilchi were
investigated together with soil waler content, physical and chemical properiies, temperature change
of soil as well as soll erosion and water loss.

Results indicated that (reatment A, B, and D, in general, have the best soil and waler conserva-
lion capacities. They improved soil physical property, reduce change in soil lemperature without
evidences of competition for waler and nutrients between litchi and covercrops. Treaiment C had
similar tendency as E due to the weak growth of Hido-bean. Treatment E resulted in poor soil phy-
sical and chemical properties and greater variation in soil termperature; thus a severe problem in soil
and water conservation. However, the growth and yield of litchi under such a treatment condition
has not been affected as compared to the other treatments.

A~ BBCC 1978 ) | @ REDHMONERIEZ R BASRYE= L8 0 p.163
~171 °

L _215_



FARAE M BORIF IR LR FTF T HAR

—. stEI88

78 (ARDP)—5,2-—N—50
79 (ARDP )—3,2—N—179(a)
PATHMN : EHERE K RS
SR AIHEZEETE S ZERA Blagg
W £ & Rlay

BRAT B AR OHERR 4 2 WT 7 P R HEAR 1T 2 K b R 5 P BRAE 56 o
—. SIHIEITIEBER
CMlEE - REATAETABRBRAHLEZA -

CIRERPA ©

AABRB B2 264 USSR RN » WARLIR R E F R fRR R
T3 PR R 44 B PTHEME R 2 K R T o

LAAEBf ¥ -

(DR - R~ R~ ok ~ %84 ~ I8~ KB~ g e

(K L HKBLR

Ao

GIEEWEN ( RE PR E F i) -

2.5\ ek -

mﬁﬁ%ﬂ-%é%ﬁﬁmﬁ’ﬂﬁﬂ’Eﬁﬁ»¢ﬁﬁ$nmw8mzlmmz:
BREBES » FEERAEFRETEESMAl ARYEEERN » LB DY
fHERE BLERE o DURBIMS RN » “HFRFAHK I RR—BTEd: —H ¥ —KE—EX%k

ZHITRIFEEHE -

(2 EREEHE -

oW1
( FEE ) )

\

Bom o2
(4~ HfE
EIHE )

(R—F

1T BkER
L G =
TR

B — 5 -

T ERER

AR
\77 £kBE

RBE—XEZ—EX
50cmX 5¢m, 50cmX 10cm ,60 cmX15cm

DR TEE—HE

30cmx5cm, 100ecmX 10cm

HiE—FEX%

100cmXxX15cm ,60cm X 30cm

rR— W — B

50cmX10cm [ 30cmX5cm, 50cm ( FIHEK H 20cm )

—2i6 —



A RTEE—HEE
MM 3 | B 30cmX10cm s 100cmX25cm
(HHTER) | #F  Ek—KT—8R
fTERE  60cmx30cm, 50cmX 20cm, 50cmX10cm
H—F B
B OB 4 |fTHEE  100cmX50cm
(BF.) | f=F . AT—H#
T8I 50emX20cm, 100em X Z5cm
WA BR—BEE—
f¥IE  50cmx 10cm» 30cmX10cm > 100cmX25¢cm
M F I KE—EK
fTEEBE 50cmx20cm ,60cmX 30cm
BIKLEFHARNES B - FEHHRI DA BER BNMEKR - e R EEER
» WL A BEEBNN Z A B.C. RRIFYGEBIEE » #8 105°C i 24 /R - 5
Rk z+ e o
@RE st W E | BRREESSNIESRE |~ TR S B o
GREZEHE ¢ BHE ~EHRE - DK AR S RBEXE « (FOER -~ BERR DTS-

=. at#l R

A
(HTER)
(HEE)

LW 5 5 5 » FEPERIED ~ PR rErD ~ Sl » SRRZ R MR » BHERR
a4 BEMNIARIAME 38~ 28 - #B - EUSHER > WEBER - |
2ARR G ENRIGA A SR AEZFEGERE - FIMEIK-LHK - i PR SR

T 755 38 B0 3R By SR B AR S M i 6 2 RAF 2 i » W H @SBRI EMNE o

3 E W Z AL R ARG AT~ IR BELRERER » WE2REM ~ pfh - i
N2 e Z Hidy » ST LR By 2T S s fih o

AEHEREEMHEFE DY B RERE RS HB%E » KRR » BHHKB—F
BEWEMET BRSO HERE  KERIGFOEEE - HERRFERERAM > HR
TSGR R R B R EREE -

SEHERSH T ERNREBRIBR ZEE » &/0E D SIS RE K ERER] » FI1955
3° » TRY BEBEERERE K > TR 6.66° o A L R AR L1k
WIFB161.94MT /ha~295.04MT/ha MHBREREEHERERF 1.5° » B2F
il TR KR BN 3% 487.26MT /ha » HEMERERHEIG%~67T% > RREEE
B 2 BB B LHEE

< BTETREE B RERR G

AETTNRF) o

—217 —



A, MEEARZ AR
. ﬁ °
ﬁnﬂ’ﬂa\ %ﬁ

LAE SR T » B HREI OO BREF > ¥IESE » URABRSBGME - FED
~ I R RK IR ARG Z BT » ZE R RE RS o FERIERMIGE » SR
RER FWBEHER » FHERS > HHERIKS » BEAEEN o

2. % Pidm fEIE BB K L MR LU BT 28 » (B4 TR I RIS » UR BV INEIK itk
» HE SR FE T S 2 B (PR RS o 5 A MIEiRB UMK L it > BRIATY
~ B A ISR SRR 0 I R R~ P BINSTER T - SR FEAEK
s BIR TR 26k o

ARG e R PR BE UK Sk 3t » R 450 s DR e b MR A% » Br L2 4%
AGZENE  FRWERE 2K L RR  MER—HERARE BEGE  HE LR E
33 > P E— R K LT R E i M 2 R B & > B MR R a2 SR
B E 2 28 - Bt - e B B2k LR 2hhe » DI il 154 - Jeley
FHBRRIEZ e (IWHZES ) DIRBIEY R LHHEIE - BMAKLREAZ
R o

A EE R PIETY » BRBIE TR REY RS MR » BROREN LG
ik - 5 HoR MR RE TS TR/ » R B IS 3k BB o DA RES—4Kt
WREINT » PHEE L2 OERTIK L IRFFTHER S5 » R ~ M~ BR=IC/CbESE R
BEEWRK LH KRBTSR — B o H—F R MEMRE » BR7 K > #FX
BRI ARAN B B dE o M b E D OB B IR -8R  » PRI ATE B 0 R LB
FTIRERD » B EAREBER o

5. ERFMAGERS » I REEZERE RS  AREGEHER SR ER
BT LU » AR R IR BUEATHEE £ E K ~ O RF RIKITER » LHERS
AHRTER » ke - EREHANEFEDDRELKB LIRS » BRER EFHZ
RIEAEGATRREEZEE  WH—BH L EMos » aRiRFF T o

6.5 E BB H T B SR ¢ &/ NE G DI BB N IE S EE R E R » F i87E3°
» BN T R MM S A 5 6.66° 0+ ftHER ~ E K2 BNEH R EER T
B FHEREBNE 21.5° HEG6.25° » B - A=K 2ERERRABR_TERN
AR 19.88° WIEFT9.75° 8y itk o A B R L HNAR KRS 161.94
MT /ha ~295.04MT /ha #iis » S EREENZ REE S FRF2 ¥ MFRE » R
TR IERTE AL ey 258 BHFASFETRAREZE S » FEERD LIRE
S Z VB o VR P 3L Ml R UM IS 8 AR EEEESE 20° 25 7 AR
HA51,5° » B R LA RE & 487.26 MT/ha » KEHERESGE 39 %
~67 R REE RN B AR 20 T o

—218 —



+. RFE

1.

Bahia grass barrier in combination with close planting of upland crops that can provide good

ground cover will significantly reduce soil loss.
Great amount of soil and water losses vccurredal ihe earlier stage of crop growth and rainy season

due 10 [requent cultivation practices needed.
During the first year, the bahia grass barrier was still not well established and thus soil and water

losses were high. But during the second year, the losses were markedly reduced,

. During the two year period of experiment, the stope of the upper portion of the plot, i.e., above

the grass barrier, reduce averagely by 3", while the slope of lower portion of the plot by 6.7°.
The amount of soil losses {rom plots with grass barrier range from 162 to 295 MT/ha in two
years. For the check plot, the slope reduced by only 1.5”, but soil loss was 487 MT/has in two ye-
ars, Thisidicated the necessity of bahia grass barrier for growing uplana crops en sloping land.

A~ BREE HEWHH ~ R~ ZIGE ( 1979 ) 7 HEMHE I HURI% BR K 4R 55 5 R 5

(ZB238 ) » hFERL BFHEE 102 1 97 ~ 109 o
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The purpose of this study was an attempt {o find out the influence of cover crops and mulching
on the soil properties and the growth of mulberry irees on the sloping land in Eastern Taiwan. It
could be used as the data to evaluate the productivity of sloping land in the area. The study was con-
dected in Taiwan Land Bank Chih Shang Sericulture Location from July 1975 to June 1982.

The results are summarized as follow:

1. The Desmodium heteropyllum is not 2 suilable cover crops in the area.

2. The sirip planting, with bahia grass and mulching with straw have been certified as a good treal-
ment to improve the soil properties, strengthen the soil aggregation stability, increase the contents
of organic matter and more important reduce the soil erosion and soil nutrition loss.

3. Owing 10 the improvement of various condition of the soil, the mulberry trees will grow vigorly
and silkworm will be well fed. Then we can gel a better yield-and batter quality of silk.

T~ BRERE( 1983 )  BIMHABHHNAW L B8 BT FRBYEH 512418 p,
209 ~219 o
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Mulberry cultivation cover crop —— Bahia grass, large leaves and narrow leaves species, each -
was planted on every spacing or odd spacing of the mulberry plots, no Bahia grass planted as check

plots. In view of the evidence of the preliminary data, prass weight and covered area of Bahia
large leaves species plots were comparatively high, bul no influence on mulberry leaves production.

—223 —



H B K EARF T EZILE R

72 Fxk—4.1—ifF—56(2)
PATHM  BaPRA$
IhFAE KB OB
wE A KA B &

—. &tHBERY

%A I AR S A BRI T - RS TR ERE I - BILM BT RRBAZR
o e Hond et AR LR G EERS S EEER ) BEREARN LR PRES PIES ?
HEM @R RF B NM ? FREH > DIRZRREERSR » DRFROEETRE
ZE o MAMME YIRS BRI 2 HE

—. SIRBMTEEET

A o7 A &R L E SRR EST - RRBE7IFEIAESRRBRERMNEE
HESDFEUAR » AF 12 AEToEERTRER B ERY R ERZ EBABAR
BRSO B 2 Fib R3S » S E BB B 5 2 A A A i B iR A
B » KARBEHHIEBR 2B EEDS ERE 10 % WMREER72% - 28E8E
[2 95 % » §HHE 0 % » FIRLE R Y2 50 DS LB A AR iR 69 S 12 1%
LA EUETE o

=. FTRIRER

ABERIT @

EHEEERHMES 2 RS LSS E o

PEHEEN S MR HA ST L BB YE o

3B 2 B PR  BEE R ENEERTIRIEST S Ry
BEAE AL » ML RS SRS o

AR E K30 & B0 T2 4 B9 Rt TE IR o

SIERGE ~ 8k ~ &2 4 RIS f A SR AE o

6.7 1 55 2 4 o 6 B (B s Rl o

m. HIRARZAR
P RRA T EAR LR - JRRH KRR FOEHUK Z KT -

—t

EREEVMM G EMEES 2 HE o LRI B - SUREBRANS - 5 ERZ

m

—224 —



| EAIRE - TR RSN BRI A B - R WA T A 4D iR S -

B HRMH O EERKNR RN ZZFAM - Bo U S o W BAEE » LR
RESHE o

+, HIER

Effect of Different Densities of Bahia Grass on the
Nutrient Uptake of Grapefruit Plants on the Stopeland

Summary

The purpose of this study is 1o find the effect of different densities ol bahia grass on the

nutrient uptake of grapefruit plants on the slopeland. The results are summarized as follows:

1.

2

4.
5.

6.

There was an obvious polassium compelilion belween bahia grass and prapefruit plants in the
initial stage of bahia covering.

. The secretion of bahia roots had an insignificant effect on the growth of grapefruit seedlings.
3.

Clean cultivation had a worse effect on soil properties than the other treatments and bahia grass
covering was the best among them except for exchangeable potassium.

There was a highly linear correlation between copper and nitrogen in grapefruit Jeaves.

Calcium, magnesium and manganese content in leaves had an anlagonistic effect with potassium
content in leaves, respectively.

High concentration of phosphorus or zinc inhibited the iron uptake.

B~ PIRE - B (1983 ) | EELIREIE S I L% S Rl B
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Summary

1. Effects of soil and water conservation of the bahia grass (Paspalum notatum L. cv. A33) and white
ctover {Trifolium repens L.) as orchard cover crops on mountainous slopeland have been observed.
Experimental orchard site, eastfacing slope with 22 degree (45%), was established at National
Taiwan University Highland Farm, Mei-Feng, Nantou Counly, Taiwan. Apple lrees, cv. Red
Delicious on MVII rootstock, were planted to determine their growth and fruiting effectiveness.
For the record of water run-off and soil erosion four lysimeters were erected. Four experimental
plots were layouled as follows:

A. Counter strip cover of white clover; B. Counter strip cover of bahia grass; C. Counter strip
cover of Bahia grass mixed with white clovers; D. Under clean cultivation as check.

. According to the three-years records {1979—1981) the data showed that:

A. In white clover plot, it showed vigorously growth but less hay produced even keeping evergreen
year round.

B. In bahia grass plot, the growth and ground covering showed slower than that of the white

clover, but it produced much hays although the above ground portions wilted during winter

5€as01. :

. In mixed plot, growth of the bahia grass has been depressed by white clover in the first year.

. Effects of the soil conservation were quite same between the cover crop plots, but they showed
much beiter than that of the clean cultivation.
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Experiments were taken place in the remain highwall and the outerslope of tailings of Lime-

stone area of Su-Ao and Hua-Lien area in Eastern Taiwan, respectively, the results were summarized
as follows:

1.

[

Intortum clover has the highest survival percent and Siratro grows fastest among the grass species;
Slash pine has the highest survival percent and Salvador-type leucaena grows fastest and most
vigorously among the tree species. Good growth of Taiwan acacia and Formosan ash were also
observed. No significant difference was found between survival percentages broadcasted in winter

and those in spring.

. In winter and Spring, vegeialive stakes of Subcostate myrtle and water willow had significantly

higher sprouting rates than Taiwan mulberry, white bark fig-tree and large-leaved banyan. Bul
all stakes failed 1o sprout in summer due 10 drought.

- Humulus scandens (Lour.), Ipomoea cairica (L.) Sweet and Polygonum chinense L. are the best

three species of vines for revegetating and covering limestone tailings. However, in the remain
highwall, there is no vine 1o be successful in growth due to lack of water and insufficient plant
nutrients.
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The purpose of this experiment is to choose the suitable grass-species and to find the effective
ameliorating method for revegetating clay tailing in Gwo-Shing of central Taiwan. Results indicates
that Panicum repens L. is the best grass among the eight tested species, amelioration with appling

-filter cake is better than lime, and fertilizer treatments with phosphorus, nitrogen is available than
potassium for planting Miscanthus Sirensis Anders. and Panicum.repen L., but added the alluvial
soil of Taichung Basin is better to grow Pancium repens L. than to Miscanthus Sinensis Anders.

ASBIET -~ HIEEE ( 1982) : FBIMEF TR AYEFEAERAR - K LBRFERR
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Preparation and Application of Asphalt Emulsion for
Slope Erosion Control

S.S. Chou

Abstract

This research project explored the preparation and application of asphalt emulsion for slope
erosion control. The emulsification of asphait was studied by varying the kind and relative amount
of asphalt 10 cationic surfactanls and water, and the temperature and acidity of the mixture. The
resulting asphalt emulsion was passed through sieve test, residue test by evaporation, storage
stability test and settlement test to find the best formulations. Calcium chloride and starch were
added to increase the storage stability. Field tests of four of these formulations with seeds of Bahia
grass and Bermuda grass on side slopes showed excellent results, far better than without them. How-
ever, the hydroseeding effect was not much affected by varying the kind and concentration of emul-
sified asphalt. Thus, jt is suggested thatl grass seeds be mixed with commercial asphalt emulsions
diluted with waler for use in the greenification and stabilization of side slopes.
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Summary

Siltation problem has been greatly menacing to expedicusly shorter the effective scrvicing life
span of the Wushaniou Reservoir which supplies the most quantily of water for agricultural use to
the Chia-Nan Area in Southern Taiwan. Three factors accountl lor the main attribution to the ag-
gravation of siltation in the reservoir, namely pool geological formation of the watershed area.
Wave actin created al the water surface by the monsoon wind and significant and frequent fluctua-
tion of the waler surface in the reservoir.

Various methods of vegetation management and their respective effects to the control and
mitigation of the erosion phenomena in the wushantou reservoir are discussed, based on the results
of long-term experiments carried out in sius. It is incJuded that the planting ol wecping willows is
the most effective one. An investigation into the reasons indicates that weeping willow has higher
growth potential, stronger resistance to shallow waler table and greater wave-break funclion,

To thoroughly solve the siltation problem in order to achieve satisfactory erosion control in the
Wushantou Reservoir, it is recommended that besides the undertaking of vegetation management and
engineering works, measures lo reduce the fluctuations and wave actions of reservoir water sur-
face be funther carried out,
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Experiments on the Revegetation of Mudstone in Southwest Taiwan
Chuang-Yi Chiu

Summary

The mudstone is widely distributed in the southern region of Taiwan. It extends from Chia-Yi
county through the northwestern region of Tainan (o some northwestern parts of kachsiung county
forming a long area.

A variety of serious problems caused by Iand use and the characteristics of mudstone subjected
to be weathered, such as land slide and soil erosion have been recognized by the people in Taiwan.
Revegetation techniques applied on these area are difficult because the soil with high salt content,
low nutrients available for plants, high pH and hardness under dry condition.

The purpose of this study is to find out favorable plant species and new revegetation tech-
niques. which can be successfully applied on the bared mudstone areas. The conclusion of this
research can be made as follows:

(1) The wilting percentage of plants in the growing period within each plot is high, but the

in{luence on the total ralio coverage is small enought to be neglected.

(2} The common soil topping method is the cheapest way, in the revegetation on mudstone
areas is as successful as that of the method of mesh-ring and soil-bag.

{3} In the plots treated by Rhodes grass (or pennisetum grass) mixed with fertilizer plant,
the Rhodes prass has strong stem, best growing and widely exiended character. Hence it
has significant dominance which is harmful to the competition of the fertilizer plant and
emigration of local species. Therefore, the growth control of Rhodes grass in the growing
season and decrease of seeds ratio amount under mixing sowing condition is very im-
portant.

(4) In the plots treated by mixing with Bermuda grass, Bahia grass and fertilizer plant, the
height of stem of the Bermuda grass lower than that of Rhodes grass. Also, it doesn’t
grow and extend as fast as that of the Rhodes grass. As a result some bared regions can be
found in those plots, these bared surface which is suitable to the growth of other species
and is benefit to the emigration of (he local plants. However the seed ratio decrease under
mixing sowing condition and the control of Bermuda grass growth in the growing scason
is still essential.
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This experiment investigaled the growing habit and seed germination ability of seven suitable
grasses for soil and water conservation. Direct shear force tests were also made to measure the shear
strength magnitudes of grass roots. Besides, the field tests on revegetating the bare slopeland were
taken at Ta-ken and Chiac-li-ping landslide area,

The results obtzinded are as follows:

(1) Among various spils, the yellowish brown soil gives the best results of germination and
growth of grasses, but the seil of mudsione gives the worst. Of different species, Jap..
anese Sjlver grass has the highest germination rate, whereas Hilo grass has the worst.

(2) As for root growth, the length of root extension is maximum for Rhodes grass, minimum
for Ciliate Centipede grass. Pangola grass has a vertical root system, South african pigeon
grass has a horizontal, and Carpet grass has a root system between those two Lypes.

(3) In terms of the magnitude of increasing the shear strength of soil, Bermuda grass is the best
among the grasses tested.

(4) White clover is the best species among tested plants at Chiao-li-ping lanstide area, and
lcucsena was adaptable for growing in Ta-ken area.
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The root systems of plant possess mechanical reinforcement to stabilize the slopeland. To
measure the reinforcement value, direct shear method was applied. We measure the shear resistance
of 10cm diameter soil column with roots and without root. The experiment result reveals that
shear resistance and depth of soil column become direct proportion. The relation between moisture
content and shear resistance is inverse ration. The quantity order of shear resistance of four plant
rool is Bermuda Grass, Bahia Grass, Sour Grass, Taiwan Kudzubean, from large to small. Under this
conclusion,. it still need to consider the root number, cross section or weight to correct the relation.
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Because of Taiwan’s high population density and rapid expansion of urbanfindustrial areas,
there js great pressure on the slopelands. “The problems of conservation and use on slopeland become
very complicated. In view of maximizing the utilization of limiting natural resources in Taiwan,
proper planning is prerequisite to management of natural resources.

A information System provides the complete and timely infermation to suppori the accuracy
of planning and decision-making. Therefore, data processing which convert the basic data into in-
formation for application is the main purpose in this project. In this paper, we not only define the
structure, format and type for data storage, but also design the application program for data analysis
to provide the useful statistical tabular report for planner. It had established the base for developing
a geographic information system in future.
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4. W[ E
| Abstract

The socio-economic problems are getting complex and numerous at present. It is an absblute
necessity that applications of information system assist the accuracy of decision-making. More ac-
curate and timely peographic information made possible by computer graphic system would enhance
the quality of the decision. Therefore, the geographic information system are powerful tools for
managing natural resources to support decision-making. Mountain Agriculture Resource Develop-
ment Bureau responds in development and management of slopeland in Taiwan. To establish a
geographic information system for strengthening the management of slopeland is an absolule neces-
sity. In this project, we deflined a set of geographic information processing activities and completed
a computer graphic system which consisted of a central processing unil, a digitizing tablet, a CRT
monitor, a data storage device and a plotter. On the other hand, we are developing a software pock-
age for farm road automatic design. It has eslablished the base of peopraphic information system.
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Bl (%) (ha) (%) (m?) (%)
A P9 s 1 0.28 0.63 | 0.13 2,205 | 0.06
R a 20 5.53 29,79 | 6.10 219,345 | 6.33
& Iy 7B 10 2.77 22.52 | 4.61 100,390 | 3.19
E ) 37 10,25 42,91 8.79 287,379 | 8.30
B Ok # 10 2,77 21.50 | 4.41 137,330 | 3.96
& 1L H5 16 4.43 16.16 | 3.31 74,304} 2,15
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17 24 6.93 13.89 | 2.85 78,428 | 2.26
B ok og 8 2,22 24.30 | 4.98 210,450 | 6.08
= e @l 8 2.22 16.20 | 3.32 173,090 [ 5.00
2 7] 34 9.42 61.31 [ 12,56 288,750 | 8.33
Fi 5 &t 35 9,70 85.71 | 17,56 995,968 | 28.75
P 27 7.48 59.55 | 12.20 249,196 { 7.19
Wk 26 7.20 23.44 | 4.80 195,722 { 5.65
oo 0 0 0 0 0 0
H R 18 1.99 1.95 | 0.40 11,053 | 0,32
O OEE 32 8,86 15.74 | 3.22 74,900 | 2.16
& K B 2 0.55 1.20 | 0.25 4,950 | 0.14
ABRB 16 4.43 17.92 3.67 76,590 | 2.21
w R 16 4.43 9.26 | 1,90 32,906 | 0.95
=28 2 0.55 1.54 0.32 12,675| 0.37
F BB 10 2.77 10.45 [ 2.14 98,400| 2.84
B %5 5 1.39 0.95 | 0.20 4,280 0.12
T 0 0 0 0 0 0
& 3 360 100 488.07 100 3,464,411} 100
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The purpose of the project was to obiain basic data on hazardous area which could be latent
in slopeland for planning and developing slopeland. The remute sense survey on preservation and
conservation area of Taipei, Tao-yuan and Hsinchu prefectures were carried out from July, 1981 to
June, 1983.

The resuits of this studies indicated that the cause of erosion in slopeland included the natural

factors as topography, soil type, soil test etc., and induced factors as rainfall, earthquake and man-
made erosion elc.
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SUMMARY

The investigated area is located in Miaoli & Taichung Hsien. Using topographic map and areial

photographic inlerpretation malched with ground {ruth invesligation, these f[actors including
geomorphology, geology and rainfall aflecting the landslide were studied.Those resulls were summari-
zed as follows;

1.

There are 122 points of landslide 1o be investigated. Being tolal, 113 ha and 4,976,000 M3
are accounted in landslide area and volume, respectively. For landslide area only, about 0.08%
of whole investigated area, problem of landslide is not serious.

. The happening of frequency of landslide is higher in which the slope of landsurface facing

southward is over 30, high amount of rainfall and lower vegetation cover area, sandstone and
shale intercalated in the Cholan formation are also included.
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Studies on the Ground Water Investigation
Techniques in Slopelands

Hsin-Hsiung Chen

This study is based on the characteristics of topography of various watersheds to classify into
nine types as follows for surveying and finding out the storage model of ground water due to topo-
griphic formation: 1. River valley; 2. Coastal plain; 3. Delta; 4. Fanshaped land; 5. Sanddue; 6..
Plateau: 7. Hill land; 8. Volcanic foothill; 9. Slopeland.

The result has been very helpful in the study on the characteristics of ground water hydrology.
Besides. it would serve reference for the future survey and planning of water resources in Taiwan.
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Abstract

An investigation into the topographical locations of the residential areas on the slopeland of
Taipei shows that they fall into one of the following six categories: (1) shallow valley, (2) top of the
cliff (3) toe of the cliff {(4)slope (5) toe of the slope and (6) hills. Landslide disasters of different
types have occurred to each of them in the past few years, and have caused considerable losses of
properties and lives.

The present study reveals that all of the disasters weére mainly due to the poor engineering
environmeni of the construction localities in terms of engineering geomorphological and geological
factors. This implies that the urban landslides are of calculable hazards and thus can be controlled
or avoided beforehand.

The results achieved in the present study can be applied (o estimate the security of the existing
slopeland building sites as well as those under planning.
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Abstract

Landform anatomy is a newly devised method by the author for analyzing a given tract of
slopeland in terms of land use capability into units with homogeneous properties. The parameters
used in the categorization are: (1) Slope aspect, (2) slope angle, (3) Slope surface irregularity, (4)
Kinds of bed rock, (5) Geological structure and (6) Relief. It has been observed from field studies
that the characleristics of top soil has close relationship with the parameters of the land unit. This
simplifies and improves the accuracy of lhé identification and demarcation of soil types in field

survey.
Two regions in Hsinchu arezs are selected for case studies.
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The main purpose of this project is to solve the problem of flood inundation for Lan Yang
arca. This planning project included six main items, i.e. management of forest landslope soil and
water conservation, investigation of landslide treatment, sabo dam planning, protection of road
slope, flood control engineering ete.

From the results of planning and investigation we found that if we want to solved this area’s
flood disaster we need to cost about 4.1 billion dollars. That is a large number of cost, so that
this treatment plan is divided into 12 years to execute which can be finished. It is necessary to have
about 342 million dollars every year.

In this area, many problems such as the relationship of hydrology, flood, typhoon, landslide,
sedimented movement etc need to be studied. Those studies are very important and helpful for this
area’s treatment.
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Stream water qualily was monitored monthly from Nov. 1981 to Aug. 1982 in Shih-men
Reservoir Watershed. Water samples were collected from ten study sites during the year and analyzed
for the following parameters: temperature, pH, turbidity, conduclmty, hardness DO BOD
suspended sediment, total coliform, feca] coliform, total-N, RH,* —N, K+ Na', Ca® Mg yF e,

NO, . PO,”, Br . NO,”? and SO.; . Results showed that no significant changes were found
among different sites in total-N, NH, *_N and contents of cations and anions through out the year,
As a result of the construction engineering-in the upper stream of the watershed, the physical aspects
of receiving water quality, however, has been severely affected. Results indicated that the range
of wurbidity and suspended sediment measurements are 0.72 N.T.U. to 44.5 N.T.U. and 1.6 mg/fl to
69 mg/1. respectively. B.0O.D. was slightly higher in Ah-Mu-Ping camping sile area indicating that
the recreational use of the site may have affected the biological aspect of receiving water quality.
Total coliforms and fecal coliforms differed significantly from site to site and were closely correlated
with the density of community residential use-of the watershed.
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Investigation and Anafysis of Ecologiéal-System on Up-stream Watersheds

Natural resources in Tziwan are rather limited. Due to distinction in ecological factors, the
adaptability of land use in up-strcam watersheds is also different. This project is to investigate the
factors of ecological system, such as climate, topography, geology, soil, vegetation, hydrology, soil
erosion, elc., which have 2 boundary within ku-kuan up-stream watersheds. Meantime, the classilica-

tion method of up-stream watersheds in Taiwan would be established by the criterion of adaptability
and potential damage of Jand use.
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T. FEER

The precipitation of Taiwan is not uniformly distributed through out the year. The drought
and flood damage are also very often during dry season and typhoon season.

The main purpose of this study is to observe the variation of stream flow in forest watershed
and 1o establish a foundation of forest watershed hydrological observation of Taiwan.

This experiment is conducting in the up-stream watesrshed of Pei-shyh river at Pyng-Lin district,
It has been carrying out by Wen-Shan Forest District office since September 1983.
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During the first year of this research, the investigation of basic factors, including climate,
land-use types, topography, geology, vegetative cover and life form, were already accomplished.
Soil samples were also taken from different sites and analyzed in physical and chemical properties.

For water qualily study, water samples will be look from each stilling basin to measure
temperature, pH value, conductivity, pesticide, inorganic phosphorus, nitrogen, magnesium, calcium,
cle.. Since high intensity rainfall will carry a considerable amount of sediment into the stilling basin,
the accumulated debris in basin will be dredged out periodically or alter a storm for measuring
the bed load. '
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