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Revision of the Isoerodent Map for the Taiwan Area
Jau-Yau Lu" Chih-Chiang Su® I-Yun WuP!

ABSTRACT The development of a soil erosion prediction model applicable to
Taiwan is a very important issue for the sustainable development of soil and water
resources. At present, the Universal Soil Loss Equation (USLE) and the Revised
USLE (RUSLE) are the most widely used soil erosion prediction models in the world.
However, the regional variability of the parameters (including the rainfall erosivity
factor) need to be considered in the application of these models. The main objective
of this study is to investigate the variations in rainfall erosivity (R-factor) and the
rainfall characteristics of different areas of Taiwan. Based on the natural rainfall
data collected in the central areas of Taichung and Nantou, the northern areas of
Yangming mountain and Taipei city, the eastern areas of Keelung, Ilan, Hualien and
Taitung, and the western areas of Hsinchu and Chiayi, the respective rainfall kinetic
energy equations were revised. The average annual values of the rainfall erosivity
factor, R and the distributions of the monthly rainfall erosivity were also estimated.
Finally, the isoerodent map for Taiwan area was revised based on the relationships of
the R-value and the annual rainfall for different areas.
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Table 1 Sample size and data collection duration
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Fig. 1 Flow chart for the calculation of the values
of the rainfall erosivity factor
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Table 2 Relationship between median drop

diameter and rainfall intensity for each

i
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Table 3(a) Relationship between rainfall kinetic

test site energy and rainfall intensity for each
Dso=a - Ib PIoE R test site (logarithmic type)
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Table 3(b) Relationship between rainfall kinetic

energy and rainfall intensity for each

test site (exponential type)
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Fig. 2 Comparison of the relationships between

median drop diameter and rainfall intensity
for different test sites
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Table 4 Percentage difference of rainfall energies
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. Lo USLE (E) [RUSLE (E)| # £/ A (%)
(mm/hr) (@) (b) (c)

FLIZE G 118 1051 940 10.6
AR, 107 949 972 2.4
Tl 135 923 838 9.2
TiN 6 120 941 936 0.5
P, 126 1021 1200 17.5
TSP 128 1034 1113 7.7
bl 104 1077 1031 4.3

5l — — - 7.5

ﬁ:} ‘(@) E=a+ bxlog/ (b) E= emax [l-axexp (-bxI)]
(©) A=100 | (a) - (b) | / (a)

1500

1200 — —

©
S
s

E=916+331xlog/, I <3 in/hr
E=1074, 123 infhr

W
Lo //,/ Wishmeier & Smith (19.58)
W, 7 o

— - — - Yang-Ming:Mountain
— — Tappei
—— —— Keelung

Rainfall Energy, E (ft-tonf/arce-in)
=Y
8

= llan
- Hualien
- Taitung
——=-——=-— Hsinchu
300 |- ———— Taichung *
— — - — Chiayi
Pingtung(Wu & Wang, 1996),
—————— E=0.119+0.0873xlog;o /, I<4mmhr
E=0.276-0.521//+1.146xexo(-1\.I> dmm/hr
— — — LienHuaChi
ob— v
0 1 2 3 4 5 6 7 8 9 10
Rainfall Intensity, 7 (in/hr)

B4 BHERENENREREMEERRLEER

Fig. 4 Comparison of rainfall energy(per volume)

and rainfall intensity for different test sites
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Table 5 Relationships between average annual
rainfall and average annual rainfall
erosivity for various test sites
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Fig.5 Comparison of the monthly variations of the
rainfall amount for various test sites
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Table 6 Relationships between annual rainfall

erosion index and annual rainfall for
different regions in Taiwan

;E}‘ zH@ TEJ(’A )
I 5 50 B Sl il i
a b
A B (1734 0.000911 | 1.71557 | 0.60 | %
=l (L Rt 0.000013 | 2.18615 | 0.69 | **
dr r@.%l%lﬁw )] 0.000103 | 1.99179 | 0.82 | *x*
TEsh Tk (L4 0.000891 | 1.78248 | 0.83 | **
TN (7 1 ) 0.003030 | 1.65534 | 0.90 | *x
B () 0.000294 | 1.91672 | 0.73 | **
T (7 144) 0.003265 | 1.62653 | 0.67 | * %
7T (b 0.001170 | 1.79835 | 0.82 | %
PR (P 238 ) 0.006666 | 1.58975 | 0.85 | **
FIHT~ F T B (S50 P19 | 0.020658 | 1.35072 | 0.64 *
FE (@) RV EE(100ft - tonf - in/ac - hr - yr) i PV {5t 1 (mm)
(b)*  dfiiro = 0.05 ™ » 7=,
%ok Tﬁv’[;(x =0.01 =¥ o RHERACHTH
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Fig.8 Ten rainfall-climate regions in Taiwan as
classified in this study
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& 7(a) BEMERRENSBANE L FTIHMERNE R FETIHRERTRIFE IR (GRH)
Table 7(a) Average annual rainfall amounts and average annual values of the rainfall ersion index (R values)
for various rainfall stations in Taiwan (English unit)

il sl G il sl iy il sl 51y
W FYr e Rl W FHr e B Rl W FYr [ &l R
(64-89) (mm) (64-89) (mm) (64-89) (mm
I B (16 FyRNTHD Mk 12 1831.0 762.6 iRES 24 2291.0 | 1290.3
AL 25 2277.6 | 524.2 089 (12 F B NI 24 1596.3 673.8
£id= 26 2365.8 | 559.5 W 20 2294.6 812.6 AP (18 Fy iR
N 26 2155.3 | 476.9 ! 22 1723.7 469.6 e 26 1766.9 | 1013.2
EE 25 2373.9 | 562.8 i 26 1779.9 | 518.4 fE 25 3108.1 | 2377.2
24 3280.7 | 980.4 il 15 3135.1 | 1478.1 e iy 24 3735.3 | 3184.0
24 3476.2 | 1082.7 P 14 2105.8 689.3 | =4 26 2842.4 | 2062.3
24 2725.5 | 713.3 T 26 2426.5 904.5 Fil 7 2031.6 | 1209.2
4 1916.4 | 389.8 P 14 1499.7 359.6 [ 25 2788.1 | 2000.1
23 1545.0 | 269.4 il 26 2162.6 725.4 [ 24 1881.2 | 1070.0
23 2383.5 | 566.7 =& 26 1867.4 547.5 Fi 19 4732.3 | 4637.8
23 1939.5 | 397.9 e 20 1268.5 260.9 P F 24 3440.6 | 2794.0
24 2141.9 | 471.8 kS 26 2516.1 969.6 R 24 2013.9 | 1192.5
16 2390.4 | 569.6 | fHiE| 26 2518.1 971.1 il 24 1898.8 1086.0
16 2727.5 714.2 FIEE A (15 P RIS =% 26 1956.1 1138.6
23 1640.9 298.7 Tiflt 26 1645.3 556.2 EE 3 6 4085.7 | 3671.8
16 2540.5 | 632.3 L 26 2673.5 | 1225.0 i st 26 1892.2 | 1080.0
TR (7 T EHHISD FIR 21 1591.8 527.0 il 14 1716.4 924.9
26 3782.7 | 935.4 “H 24 2093.7 823.1 it 5 1998.0 | 1177.6
25 4718.9 | 1398.0 Fid 20 1973.3 747.5 PG 19 1610.2 835.6
25 3913.9 | 928.8 + by 24 1846.9 671.2 L 26 2093.1 | 1267.9
26 4679.5 | 1372.6 R 25 2287.7 950.7 FIES > LI 60 (34 EHIISD
6 2745.5 | 427.8 b 24 1229.0 346.1 FIi 16 2653.2 870.0
5 6 3672.4 | 808.1 R 23 1305.2 381.6 BEE] 7 3666.2 1346.6
(R 26 4416.0 | 1209.3 RIE 24 1364.0 410.0 ] 23 2140.2 650.9
AR (9 B AL 14 1333.9 395.4 2l 24 2441.4 777.6
el 26 2777.1 | 808.0 i 24 1273.1 366.4 B 24 2208.1 678.9
B 26 3519.5 | 1193.1 ud 26 1041.0 264.2 | "l 19 2904.0 982.9
it 25 2358.9 | 537.7 ] 26 1886.8 694.9 i 23 2259.0 700.1
S 4 2486.2 | 597.1 ZF 24 1897.1 701.1 B 22 2764.2 919.6
4 26 2599.2 652.4 TR (27 BB B 26 2130.9 647.1
kil 16 4078.2 | 1600.0 A 24 1350.3 498.6 B 24 2242.2 693.1
I 24 3519.3 | 1193.0 | R 22 1368.4 510.7 HHE! 24 2090.4 630.5
ARl 4 4570.1 | 2007.4 £l 14 1433.1 555.0 BEW 9 1920.3 591.4
B 26 2420.1 565.9 i 24 1502.4 604.2 iy 24 2227.4 686.9
Thsth 518, (13 Fyat ) ) 26 1698.9 | 795.6 i 22 2276.6 707.5
e 24 2060.7 | 719.5 I 24 1434.7 556.1 R 23 2558.8 828.5
FlmE | 24 3035.1 | 1434.8 Fli 17 2327.3 | 1327.3 P 13 4524.8 | 1789.2
FIHE 6 2002.3 | 683.6 Al 26 1404.4 535.2 i 21 2555.2 826.9
S 6 2282.6 | 863.4 R 25 1081.2 334.4 i 24 1392.0 364.1
lis] 26 2112.3 | 788.2 SN 24 1143.8 370.0 58 24 2212.6 680.8
g 13 4539.5 | 2940.4 R 19 1101.0 345.5 Al 20 2409.4 763.8
i 20 3178.5 | 1557.8 Bl 24 1443.2 562.0 B 26 3014.1 | 1033.6
7 itE 26 2578.3 | 1072.8 I3 26 1339.0 491.2 | F=EFW 23 1601.3 439.9
EE- 24 2098.9 | 743.4 3 23 1168.6 384.5 (R 22 2504.9 805.0
FE 20 1988.5 | 675.2 fir! 24 2226.4 | 1225.6 | M 26 2400.3 759.9
fillkid 12 3160.2 | 1541.9 HIET 22 1499.5 602.1 AT 26 2093.6 631.8
K 26 2108.7 | 749.7 [ 22 1508.9 608.9 [ 04 19 2857.7 961.8
Ak 4 1448.9 | 384.0 P 23 1853.6 881.5 | & 16 2255.1 698.5
TN (7 T B N 25 1956.2 971.1 P 25 2705.3 893.2
Tilkz] 26 3414.8 | 2139.7 7ify 23 1642.4 709.2 B 11 2243.6 693.7
A 26 2200.6 | 1033.9 | i 24 1383.4 520.9 SR 24 2845.9 956.5
F 25 2347.9 | 1150.9 = 10 1789.5 827.4 i 25 2553.0 826.0
£ 0 26 1729.4 | 693.9 18 2009.5 | 1019.3 S 26 3214.1 | 1127.3
iR 26 1771.7 | 748.7 18 1941.6 958.1 R 9 2911.0 986.1
RIp 26 2215.1 | 1045.2 24 1736.7 784.0 e ENT 26 3848.2 | 1437.7

o RYHIEL(100 ft - tonf -in/ac- hr-yr)
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& 7(b) AEMEREFENSEANBEFTIIFNE G ETHRENRPEER(AH)
Table 7(b) Average annual rainfall amounts and average annual values of the rainfall ersion index (R values)
for various rainfall stations in Taiwan (SI unit)

i il i Friy | il HIE gy | il EAE N gy
W | e [E3 Rt Wi e (G Rif ik i £ Rl
(64-89) (mm) (64-89) (mm) (64-89) (mm)
J7HI6 (16 BRI Nk 12 1831.0 | 131.2 W’Ef 24 2291.0 | 221.9
HELF] 25 2277.6 90.2 P (12 P EREIE ENUEL 24 1596.3 115.9
Tid™ 26 2365.8 96.2 T 20 2294.6 | 139.8 B9k (18 [ EHIHD
5 26 2155.3 82.0 W 22 1723.7 | 80.8 fES 26 1766.9 | 174.3
= 25 2373.9 96.8 v 26 1779.9 89.2 E 25 3108.1 | 408.9
& 24 3280.7 168.6 B 15 3135.1 | 254.2 e iy 24 3735.3 | 547.6
F& 24 3476.2 186.2 wﬁJ 14 2105.8 | 118.6 | =Ml 26 2842.4 | 354.7
FEk 24 2725.5 122.7 | “Rf 26 2426.5 155.6 £yl 7 2031.6 | 208.0
itk 4 1916.4 67.0 T 14 1499.7 61.9 e 25 2788.1 344.0
N 23 1545.0 46.3 i 26 2162.6 124.8 i 24 1881.2 184.0
Mg 23 2383.5 97.5 B 26 1867.4 94.2 B 19 4732.3 | 797.7
il 23 1939.5 68.4 bals) 20 1268.5 44.9 P 24 3440.6 | 480.6
TR 24 2141.9 81.1 it 26 2516.1 166.8 SR 24 2013.9 | 205.1
“IEE 16 2390.4 98.0 | 26 2518.1 167.0 | Pl 24 1898.8 186.8
TifH 16 2727.5 122.8 FIE R (15 T BB 5 26 1956.1 195.8
1 23 1640.9 51.4 i 26 1645.3 | 95.7 EE 6 4085.7 | 631.5
16 2540.5 108.8 b 26 2673.5 | 210.7 i st 26 1892.2 185.8
TN (7 FHEDE) HE 21 1591.8 90.6 e 14 1716.4 159.1
26 3782.7 160.9 S 24 2093.7 141.6 i 5 1998.0 | 202.5
25 4718.9 240.5 A 20 1973.3 128.6 PR 19 1610.2 143.7
25 3913.9 159.8 4 24 1846.9 115.4 | fidk 26 2093.1 218.1
26 4679.5 236.1 | 25 2287.7 | 163.5 FLEHR ~ PR @ (34 EDEE
6 2745.5 73.6 A ing 24 1229.0 59.5 it 16 2653.2 149.6
6 3672.4 139.0 e 23 1305.2 65.6 | R 7 3666.2 | 231.6
26 4416.0 208.0 I 24 1364.0 70.5 | 23 2140.2 112.0
Al (9 FHENEI) it 14 1333.9 68.0 #pl 24 2441.4 133.7
I 26 2777.1 139.0 (- 24 1273.1 63.0 S 24 2208.1 116.8
211 26 3519.5 205.2 udh 26 1041.0 45.4 | ipE 19 2904.0 169.1
i 25 2358.9 92.5 L] 26 1886.8 | 119.5 Sy 23 2259.0 | 120.4
AT 4 2486.2 102.7 - 24 1897.1 120.6 Bl 22 2764.2 158.2
43 26 2599.2 112.2 T AP (27 FENIED T 26 21309 | 111.3
P 16 4078.2 275.2 A 24 1350.3 85.8 sy 24 2242.2 119.2
i 24 3519.3 205.2 | R 22 1368.4 87.8 HE 24 2090.4 108.4
k4 4 4570.1 345.3 HT 14 1433.1 95.5 BE 9 1920.3 | 101.7
B 26 2420.1 97.3 L 24 1502.4 103.9 i 24 2227.4 118.1
TP (13 FENIED B 26 1698.9 | 136.8 A 22 2276.6 121.7
e 24 2060.7 123.8 I 24 1434.7 95.6 BE 23 2558.8 142.5
GEEL] 24 3035.1 246.8 | [l 17 2327.3 | 228.3 | ~f 13 4524.8 | 307.7
g 6 2002.3 117.6 £ ! 26 1404.4 92.1 ' 21 2555.2 142.2
EES 6 2282.6 148.5 | & 25 1081.2 57.5 4 s 24 1392.0 62.6
B 26 2112.3 135.6 il 24 1143.8 63.6 EL 24 2212.6 117.1
i 13 4539.5 505.7 PRl 19 1101.0 59.4 ezl 20 2409.4 131.4
o 20 3178.5 267.9 I 24 1443.2 96.7 Bl 26 3014.1 177.8
il 26 2578.3 184.5 1 26 1339.0 84.5 |+ZFH 23 1601.3 75.7
- 24 2098.9 127.9 A3 23 1168.6 66.1 [EE: 22 2504.9 | 138.5
i 20 1988.5 116.1 P! 24 2226.4 | 210.8 | FUI% 26 2400.3 130.7
ik 12 3160.2 265.2 HIET 22 1499.5 103.6 | AR 26 2093.6 108.7
B 26 2108.7 128.9 (B 22 1508.9 | 104.7 | RiEf 19 2857.7 | 165.4
i 4 1448.9 66.0 i 23 1853.6 | 151.6 | ‘A1 16 2255.1 120.1
TN BB (7 T EHHIED B 25 1956.2 167.0 P 25 2705.3 153.6
[ilkz2 26 3414.8 368.0 Tif 23 1642.4 | 122.0 W= 11 2243.6 119.3
A 26 2200.6 177.8 R 24 1383.4 89.6 ES 24 28459 | 164.5
ik 25 2347.9 198.0 =4 10 1789.5 | 142.3 it 25 2553.0 | 142.1
S 26 1729.4 119.4 g3 18 2009.5 | 175.3 [ il 26 3214.1 193.9
LW 26 1771.7 128.8 EY 18 1941.6 164.8 ol 9 2911.0 169.6
RLp] 26 2215.1 179.8 | iz 24 1736.7 134.8 | FEI 26 3848.2 | 247.3

fl‘ ¢ RVt £5(100MJ-mm/ha-hr-yr)
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Fig.10 Average annual values of the rainfall amount for Taiwan area (1975-2000, mm)
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Fig.11(a) Average annual values of the rainfall erosion index in Taiwan (1975-2000, unit: 100
ft-tonf-in/ac-hr-yr)
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Fig.11(b) Average annual values of the rainfall erosion index in Taiwan (1975-2000, unit:
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