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Temporal and Spatial Variations of Rainfall and
Rainfall Erosivity in Southern Taiwan
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ABSTRACT

In recently years, trend of the rainfall characteristics have gradually changed due to

extremely heavy rainfall event in the world. Rainfall is the major cause of soil erosion
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dynamic factor. The purpose of the present study is estimating the rainfall erosivity
based on event, monthly, seasonal and annual precipitation data, respectively. Temporal
and spatial variations of rainfall and rainfall erosivity are investigated using a dataset
monitored by 95 rainfall stations in southern Taiwan. The results show that there are

70% of all rainfall erosivity stations that the individual maximum rainfall amount

from 24,822 to 168,715 MJ-mm/ha-hr-yr.

erosivity shows that the average monthly rainfall and rainfall erosivity increase yearly in

Temporal variation of rainfall and rainfall
September and November. The average seasonal rainfall and rainfall erosivity increase
yearly in summer, autumn, and winter. The average annual rainfall and rainfall erosivity

increase yearly. The spatial analysis shows average monthly, seasonal and annual
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i
occurred during typhoon Morakot, 2009. The maximum annual rainfall erosivity varied I
rainfall erosivity increase from west to east or southwest to northeast. !

The results of this

study can serve as a helpful reference for relevant institutes and departments.

Rainfall erosivity, Temporal variation, Spatial variation.
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TWD97 EA% % Az FPHERE

U 4 ECI #oW SR AR R
X97 Y97 (m) (mm)
T C1X060 ESann TEE 173871 2569414 19 1,827
PN C10860 T KA E 184595 2557734 61 2,098
KAk C10870 i ‘T 201139 2578865 1,246 3,292
IHE C10840 Ed T SFE 188511 2568853 144 2,088
3trd C1X070 i LM E 160424 2574258 14 1,549
Fo 4h C10820 Zd LR 188946 2550456 30 2,231
EH C00930 i E2HE 194754 2558308 42 2,481
T C1X030 Zd aiTE 191599 2580346 33 2,158
®e C0X080 T YR 162437 2563725 2 1,497
Fo )l C10950 i ZH e 162373 2553019 4 1,571
R R C1X010 T BKE 174358 2581009 15 1,573
R C1X050 T Rl 187125 2577288 19 2,026
R C1X040 3k A 195107 2576641 232 2,432
JE A% C10970 2 #FHiLE 183151 2546789 60 2,139
1k C00900 i EHLE 178047 2556934 9 1,758
g X 00810 Ed ¥ 0 198603 2568630 174 2,998
YA C10990 E3okD B1=R 177554 2543524 23 1,945
# C10980 ESann # & 178133 2551335 76 1,947
Gk C00910 T e B 180645 2576825 16 1,861
PRl C10920 3k ¥ % [ 197224 2564667 150 2,497
B C10850 T XKW E 190440 2560817 44 2,277
W74 C0X020 2 TR 200065 2580591 403 3,193
B oLy C10880 Ed HiLE 208425 2563523 223 2,931
1t C00890 2 #iLE 197595 2549100 167 1,945
Reyd C1X090 Zd tiRE 162558 2560248 6 1,463
Elop s C10830 2 #iLE 198207 2553189 105 2,605
A CIN000 E3okn BB 179148 2537333 25 1,807
W TA C10960 T R 185285 2539951 80 2,118
=% C1P9A0 & AT AT R 176102 2526366 35 1,859
XiE C1V340 & A ~EE 213694 2531949 190 3,236
P2 C1V180 & A X#FE 191600 2501228 24 2,144
AN R C1V220 & A LR B 230890 2561354 1,781 3,394
B C1X060 T TEE 173871 2569414 19 1,827
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TWD97 EA% % Az FPHERE

U 4 ECI B SR AR R
X97 Y97 (m) (mm)
XK C10860 3k XANE 184595 2557734 61 2,098
KA C10870 T G 201139 2578865 1,246 3,292
IHE C10840 3k ~V & 188511 2568853 144 2,088
EIY| C1X070 Ed kI 160424 2574258 14 1,549
P C10820 3k LR 188946 2550456 30 2,231
E C00930 Zd IHE 194754 2558308 42 2,481
& T C1X030 E3okD TR 191599 2580346 33 2,158
A C0X080 3k 2R 162437 2563725 2 1,497
Fa I C10950 EdT e300 162373 2553019 4 1,571
o C1X010 Ed BoKE 174358 2581009 15 1,573
R C1X050 T R E 187125 2577288 19 2,026
RE C1X040 T B 195107 2576641 232 2,432
I, A 3% C10970 Zd #FLE 183151 2546789 60 2,139
#1b C00900 3k ELE 178047 2556934 9 1,758
BN C00810 E3okn i R 198603 2568630 174 2,998
WA B C10990 3k - 177554 2543524 23 1,945
Lt C10980 ZdT B 178133 2551335 76 1,947
Gk C00910 Zd e 180645 2576825 16 1,861
& 10920 EhT % B 197224 2564667 150 2,497
N C10850 3k KXW E 190440 2560817 44 2,277
W74 C0X020 T aiTE 200065 2580591 403 3,193
Mk C10880 i #iLE 208425 2563523 223 2,931
1t C00890 T HiLE 197595 2549100 167 1,945
Beyd C1X090 E3okD LR E 162558 2560248 6 1,463
b C10830 3k HiLE 198207 2553189 105 2,605
& CIN000 2 =B 179148 2537333 25 1,807
M TR C10960 i FHE 185285 2539951 80 2,118
=% C1P9A0 % K 7T AT B 176102 2526366 35 1,859
X C1V340 & A ~BE 213694 2531949 190 3,236
X H# C1V180 & A X#EE 191600 2501228 24 2,144
VB C1v220 & M LR 230890 2561354 1,781 3,394
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BEEitESNELBMENS 4 @inER D

] wmrk | wmEA | $BRA |SHRAES| RASES | FFAED
s I B T I 7 " O
B E A (B)
(mm) (hr) (MJ/ha) (@) ®) ®)
LR 226 875 83 224 24,017 168,715 12,051
T 316 1,027 121 259 47,970 81,635 20,552
XN 326 1,048 122 263 32,056 44,246 24,171
RARL 649 1,586 121 383 27,935 59,835 36,006
IHE 360 1,063 130 253 25,176 46,710 24,926
Bl | 279 639 77 150 13,515 43,656 30,577
b # 331 1,014 120 279 55,178 98,035 37,409
Z A 409 1,045 121 263 32,062 47611 24,156
E=H 460 1,347 122 337 39,824 58,296 30,422
1=ha) 412 868 121 212 33,354 56,884 21,929
W 140 843 92 204 21,459 34,205 23,731
R 261 852 84 209 22,185 43,673 14,404
Fn)IE 244 1,001 127 244 23,378 50,675 17,534
BN 284 666 126 153 15,502 27,321 14,305
KT 346 793 91 193 19,929 33,404 16,531
RIR 505 1,107 166 272 24,454 54,707 26,918
% 5838 314 1,057 121 267 30,731 40,625 25,315
W5 T8 255 1,040 121 244 13,858 33,819 21,271
16 338 1,108 130 268 33,005 51,948 18,997
X 503 1,987 121 510 61,734 75,788 42,380
157 B 308 883 127 207 22,814 46,579 22,297
#F 305 1,077 124 256 26,827 44,033 21,867
e 327 821 121 198 23,947 44,054 19,040
b il 466 1,330 122 325 44,696 76,088 31,473
R 383 1,092 121 273 33,292 48,088 24,530
748 601 1,585 120 401 42,942 90,538 40,067
Bl L 508 1,344 121 312 33,186 74,699 34,036
XiE 529 1,473 164 356 24,951 65,638 38,107
P -3 326 814 193 195 21,643 35,943 24,448
AN 548 2,541 135 646 82,744 92,817 40,230
H & 417 1,373 120 335 32,474 46,860 33,401
KA 380 1,358 137 338 33,839 50,282 31,356
+ =3 366 1,036 132 248 18,855 42,556 23,055
k% 287 859 184 204 18,220 33,996 22,186
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Miix— SEREIINESWRIBVENS42MKEF LI ()
. ) BHRK BEHRKR BHRA | BHRAMH| RAFES | FFYHESR
mas | TR e | mees | memi | psde | badim | bEdek
@ F ()
(mm) (hr) (MJ/ha) (2) (®) ()
Al 488 2,094 129 529 63,964 84,455 40,922
TR 426 1,004 144 233 22,922 46,453 32,678
Rl 351 846 138 202 24,068 59,748 23,989
A F W 301 837 123 198 36,109 49,659 27,470
FL 274 944 125 260 35,911 47,696 22,960
*# 259 886 109 209 14,357 42,684 24,274
2R 495 1,066 117 252 26,033 61,640 33,608
& 453 2,338 138 578 60,285 74,387 39,924
Hpid 637 2,970 161 754 76,859 144,248 72,927
HE 480 1,655 176 386 23,522 35,040 17,225
Ml 457 2,077 120 522 55,321 79,464 30,867
R 488 2,247 117 596 76,842 81,811 31,409
E 458 2,423 139 615 70,098 83,338 53,963
EES 110 1,749 130 436 46,687 61,939 28,663
o 159 550 84 133 19,021 35,544 23,152
Hhi% 441 2,137 147 531 45,662 52,278 27,321
) 536 2,806 136 714 84,817 106,208 54,861
I 338 1,040 167 253 32,225 50,032 29,853
b 210 1,003 123 240 19,227 44,007 20,784
Al 378 945 215 225 23,499 46,080 29,161
i 146 320 75 73 7,721 24,822 16,174
A& 284 726 122 170 29,696 34,106 30,321
JB A 280 925 133 226 29,821 42,466 42,759
Bl 289 933 121 223 17,876 37,484 21,985
i Rty 476 2,740 122 701 72,919 85,037 58,437
HE 427 878 168 209 20,710 67,741 42811
=3 517 1,299 138 316 45,209 85,040 18,460
=% 275 995 122 240 19,700 51,290 25,148
s 554 2,296 140 594 70,726 95,514 67,633
+H 544 1,208 201 291 46,952 88,778 23,769
% 9l 372 522 96 121 22,364 36,141 33,759
o 451 1,234 120 304 43,087 69,701 47,387
Rl 619 2,969 121 780 107,675 131,040 24,444
S 336 1,163 108 291 39,221 51,207 28,102
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itk — BEENHNESWEIEEVENSE2BIREFEIT (@)
] mmea | wmRA | $SRA |RBRARS| RAFHES | FFAEG
s I B T I 7 " O
B E A (B)
(mm) (hr) (M/ha) @ (b) ®)

L R 619 995 148 244 32,468 87,325 30,660
pip] 473 1,789 174 541 68,108 129,293 46,255
B 344 764 104 206 33,676 69,665 19,646
273 371 1,002 120 242 21,084 39,525 54,861
[EE- /3 202 1,204 101 307 38,123 63,382 29,853
&k 403 1,355 171 340 51,252 93,342 20,784
73 175 953 86 230 19,813 26,074 29,161
5l 331 646 118 147 13,538 52,220 18,809
B F 313 707 114 162 12,402 34,525 17,157
[T 7% 376 1,220 141 275 28,179 61,051 37,342
o 298 867 115 210 22,456 33,137 20,754
B R 368 1,115 167 282 33,784 66,158 31,736
AR 310 708 105 160 17,985 40,456 24,685
# 415 1,088 244 231 26,315 103,246 39,489
ikt 337 641 113 145 12,793 38,730 18,742
EF 462 612 148 133 17,530 50,798 20,508
HR 438 1,939 193 491 60,764 138,197 70,720
R 0 374 865 172 210 35,038 59,161 28,257
B®T 205 1,060 99 268 39,699 59,575 32,167
5% %28 295 943 99 233 53,208 82,904 23,570
R 442 1,045 195 248 21,062 62,061 31,798
A AR 493 1,058 108 260 59,824 63,055 21,577
& 408 991 167 241 20,484 53,842 33,257
@it 426 1,499 129 377 43,288 60,783 36,841
R4 466 2,221 125 565 64,149 78,554 37,521
KiE L 369 793 136 185 19,348 54,099 24,568
[T 3 314 956 125 229 24,888 47,835 32,148
R’ R 649 2,970 244 780 107,675 168,715 72,927
ME 110 320 75 73 7,721 24,822 12,051
F34E 379 1,236 131 306 35,580 61,895 30,631
TAEE 116 577 30 153 19,483 27,179 11,906

#* (kT EAE
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