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Study on Rainfall Erosivity Index in Central Taiwan
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Abstract

In recent years, the rainfall characteristics and rainfall erosivity index have changed due to the
increase of extreme rainfall events in Taiwan. Therefore, it is an important issue to revise the rainfall
erosivity index to conform to the current climate. This study collected 10-minute rainfall data from
112 stations of the Central Weather Bureau in the central region for 17 years (2002 to 2018) and
analyzed the annual average rainfall erosivity index of each rainfall station. The regression equations
between the average rainfall erosivity index and rainfall were established for four seasons (spring,

summer, autumn and winter), dry and wet seasons, and each year. The rainfall erosivity index of
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different return periods was also established. The contour map of the spatial distribution of rainfall

erosivity index was drawn. The results of this study can be provided to practitioners related to soil

and water conservation as an important reference.

Key Word: rainfall erosivity index, regression equation, spatial distribution contour map
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&1 PESHEELL2(E P IR RGN BISEA R RIR

N R . s 5L - X Y ARSI e s B
(m) (TWD97) | (TWD97) ) (MJ-mm/ha-hr-yr)
FIE & 1 E#EE | 1000 C1F871 | 251889 | 2677570 603 26573
KHEE 2 K 100 COF930 | 213512 | 2693587 399 11477
JEtl&E 3 yaer 145 COF970 221784 | 2674231 502 19229
RALE 4 KA 273 COF000 | 206516 | 2672043 380 12932
K& 5 HpTRR | 425 COF9A0 | 224697 | 2666528 552 22506
Wit 6 HEZ | 639 C1F9D1 | 238507 | 2672568 656 28075
FIEE& 7 =% 610 CIF9C1 | 242878 | 2675279 630 25546
A& 8 i 311 COFOBO | 227421 | 2685628 563 19304
B 9 HARE | 500 C1F9F1 234669 | 2685209 598 18497
2| "E&E | 10 A 379 COF850 233042 | 2682331 636 23322
| HiEE | 1 R A 130 C1F9B1 | 223072 | 2662389 540 21282
| FIEE 12 | BAyt | 930 C1FOH1 | 244498 | 2685943 751 33287
R | 13 e 194 COF9I0 215308 | 2685254 332 12528
FIFE | 14 Al 2215 COF861 | 274747 | 2682464 420 12547
KFE | 15 | JEKMR | 723 C1F9J1 231737 | 2662929 670 26841
FIEE | 16 EEl 2620 C1F941 | 252700 | 2686109 748 37222
fEE | 17 AR 2205 C1F891 | 250569 | 2684215 424 38413
REAE 18 | #rfEL | 417 C1F911 233861 | 2679561 652 28407
BHEM&E | 19 | BHEL | 810 C1F9G1 | 234598 | 2675075 621 19666
Wit |20 FEZ 563 C1F9E1 232929 | 2672818 670 30424
fEE | 21 5 535 COF900 240285 | 2686998 598 26174
BU#EES | 22 | Jum—ili | 837 C11230 234225 | 2650821 690 31086
KEAE | 23 7S 781 C11300 237133 | 2624948 464 15194
PrilisE | 24 K 1515 Ci1l121 225522 | 2619437 738 18528
PriigE | 25 | b | 677 C11201 220647 | 2625017 701 25117
gl | 26 g 192 COH950 | 226212 | 2642249 674 24136
z S | 27 FER 2568 C11050 264383 | 2627763 298 5120
| EEA | 28 (= 1113 C1H870 | 263296 | 2657098 594 17384
H JBUSE | 29 | ROE | 428 C1H971 | 213128 | 2646784 531 19702
B | 30 | SO0 | 1693 C11040 249338 | 2638343 650 31362
KEHE | 31 7KE 593 C11270 235137 | 2636434 657 22399
BUZEAT | 32 | KER | 660 C11190 235814 | 2661883 469 22775
BUZE4S | 33 JEh 393 C1H930 | 237260 | 2653410 472 24431
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&1 PESHEELL(E P IR SN EISEA TR ()

ol mom | @ s 5L - X Y RS | R ERRE R
(m) (TWD97) | (TWD97) %) (MJ-mm/ha-hr-yr)
WHEsE| 34 bt 601 C11260 250702 | 2646682 835 25386
SFAN| 3B | REFEE| 1700 C11140 258960 | 2627836 395 8333
THESE| 36 ANKEE | 725 C11240 241644 | 2650461 624 21990
CEH| 37 &L | 3402 | COH9CO | 277694 | 2670940 626 20687
PrilisE| 38 (aih 161 CoI110 218218 | 2628621 626 21878
S| 39 o 1033 C1I310 238176 | 2627849 643 19816
EZ=4| 40 gilras 825 C11070 238661 | 2609753 540 14148
CE4| 4 Bl 3076 COH990 | 277811 | 2668493 565 7909
SEAb| 42 bt 887 C11350 242354 | 2605897 426 14393
CEAp| 43 vl 948 C11030 255345 | 2645420 718 20648
BUAEAT | 44 5s - 736 C1H920 | 237790 | 2666334 607 22755
B 45 bef 1710 | C1H9B1 | 249461 | 2669020 698 31190
e FE 393 C11150 244844 | 2632153 610 19648
S| 47 (Bt 536 C01080 234804 | 2620676 614 14710
CEH| 48 EE 1399 C11400 250458 | 2657114 861 36122
| AR 49 e 439 C11280 213587 | 2635232 544 19988
& | WHESE| 50 i 440 COH890 | 245156 | 2651954 714 20761
% |[E&40| 51 AR | 1595 | COH9AO | 234041 | 2603290 762 29587
FHgE| 52 E0E) 120 COH960 | 217527 | 2652156 483 15275
{545 53 =gl 2403 C11060 242674 | 2612851 568 22065
Prilige| 54 TrREH 311 C11131 214711 | 2615417 801 35552
ZZ4F| 55 B 934 C1H900 | 246238 | 2663981 603 19417
gl 56 Aot 724 C1H910 | 242781 | 2644059 691 22608
SEH8E| 57 E5 235 C11170 227077 | 2635825 691 22514
CE4H| 58 BER | 1275 C11320 268178 | 2649839 631 15961
SFEAP| 59 WS | 897 C11340 236597 | 2606676 600 19077
CEH| 60 fEfEAR | 1266 C11330 257743 | 2653572 671 24265
EEAAE| 61 AT 1810 C11101 230374 | 2617591 662 29981
B 62 i 1840 C1H860 | 268652 | 2668755 660 16239
CEH| 63 YN 1120 C11020 263463 | 2652801 639 19697
B4 64 2l 2454 | C1HO00 | 270860 | 2667163 734 17061
CEZ4| 65 B 2297 C1H850 | 273020 | 2676414 560 20472
EAHE| 66 JELJEL 910 C01090 228314 | 2624937 720 27528
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ol mom | @ s 5L - X Y RSB | R e
(m) (TWD97) | (TWD97) ) (MJ-mm/ha-hr-yr)
BUEAR | 67 T 1098 C11220 234422 | 2644553 761 31352
KEHE| 68 FEMIG | 339 C11160 236904 | 2630663 495 21315
i S| 69 S 1151 C11290 238515 | 2618291 567 14865
|HHgE| 70 A 630 C1H941 | 229870 | 2651436 567 18303
w CEA 71 JELL 1562 C01010 268492 | 2658732 634 16010
R 72 EVTE | 529 C1I211 230863 | 2647736 716 29789
iy 73 pNiii 369 COK300 | 209732 | 2615364 545 19780
| 74 LLIFEEH 649 C1K380 | 209297 | 2609318 623 35661
PR 75 SpR 40 C1K310 | 200676 | 2622501 452 18745
eH&sE| 76 Jb& 24 C1K350 178064 | 2607478 331 10571
| T 77 s 23 COK280 | 171139 | 2614314 320 11176
T pimgE| 78 PEIE 42 COK420 | 195728 | 2633029 375 13321
ﬁ RESE| 79 R 38 COK330 | 193105 | 2624046 409 16415
" SlEEsE| 80 (SRS 51 C1K320 | 200209 | 2617242 374 18981
2| 8l & 2% 29 C1K260 | 171856 | 2631898 260 10532
mhi| 82 g 1132 COK240 | 218719 | 2610281 657 28372
wE| 83 WE 12 COK250 | 180572 | 2628132 350 10959
wha| 84 gy 30 COK430 | 178978 | 2620974 343 11505
FHHEHL| 85 /INAH | 768 CIM540 | 207162 | 2584418 553 26233
KikgE| 86 thiy 167 C1M450 | 201571 | 2606518 447 22161
g | 87 rhif 110 C1M551 | 201336 | 2591003 649 26437
Trigss| 88 b 130 C1M490 | 205486 | 2598111 538 33556
Pris4E| 89 FE | 1083 | CIM610 | 215632 | 2599324 754 49564
Al 90 A+ 8 C1M510 | 174169 | 2596511 343 14422
= | &= 91 LS 15 COM520 | 173131 | 2585453 330 13907
#= | KL 92 E2)i 43 C1IM560 | 187055 | 2590094 341 15292
B | KA 93 gl | 245 COM410 | 207253 | 2580276 621 36821
Kerii| 94 fag 41 C1M500 | 184859 | 2597402 296 15942
SEM| 95 ¥rsl | 2540 C11440 237630 | 2597307 582 22513
RO 96 AN 14 C1M460 | 189208 | 2611304 367 11439
fELIgE | 97 i 1252 | C1M620 | 216839 | 2604692 690 30767
TriE4e| 98 AL | 1385 | COMS30 | 219288 | 2599017 805 48711
HEEAT| 99 JHAR 986 C1M600 | 209456 | 2589351 872 45601
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ol mom | @ s 5L - X Y RSB | R e
(m) (TWD97) | (TWD97) ) (MJ-mm/ha-hr-yr)
7 |HESAT| 100 FEFE 1090 | C1M390 | 214679 | 2589370 710 36175
5 |FELE 101 ALl 1052 | C1M630 | 224363 | 2610214 489 46333
W | AR 102 oy 23 C1M470 | 163077 | 2600494 262 14417
ZINAR | 103 K 61 C1G690 | 206709 | 2634908 414 13129
TMREE| 104 TRk 27 COG730 | 186475 | 2644463 333 11061
KIHAE| 105 =75 64 COG710 | 176639 | 2638440 251 13994
., | ZEAE] 106 5 E 110 C0G620 | 211475 | 2656823 424 14062
v Bfkri| 107 Btk 34 COG650 | 207820 | 2649169 386 13687
{,b Fr5640| 108 U 10 C1G680 | 186737 | 2650697 158 12000
" JEEAESA | 109 e 17 C0G640 | 192091 | 2663489 303 10804
ZINR | 110 EIN 50 COG720 | 198979 | 2638688 390 13613
HAgE | 111 S 27 COG660 | 196981 | 2649415 352 12623
HHE| 112 #1k 98 C1G631 | 204722 | 2663864 278 9014
BRI PR A T s g

2 FEIRER O ehiE R E R B ERR A

gt H R? B R? e R? £ R?
E#BE | Ry=0.05P1% | 079 | Ry=0.05Ps'% | 079 | Rs=0.05P% | 0.79 | Ry=0.05Ps'% | 0.79
K | Ry=0.03P18 | 0.69 | Ry=4.43P1° | 063 | Ry=1.18P1%° | 091 | Ry=1.18P1% | 0.79
KB | Re=0.10Ps1% | 0.89 | Ry=0.61P4 | 0.90 | Rs=1.29P1% | 0.89 | Rs=0.85P1% | 0.73
KHE | Re=0.99Ps134 | 0.89 | Ry=0.25P% | 0.86 | Rs=0.94P1% | 0.87 | Rs=1.79P1% | 0.63
Ak | Re=0.73P%° | 0.89 | Rs=0.25P% | 0.89 | Ry=1.96Ps% | 0.86 | Rs=052P!3 | 0.71
HFEZ | Ry=1.30P1% | 0.72 | Ry=0.24Ps1% | 0.86 | Ry=1.36P3L | 094 | Ry=0.93P11 | 0.70
% | Re=1.22P1% | 077 | Ry=0.23P 5% | 0.87 | Ry=1.31P% | 090 | Ry=1.19P 12 | 0.75
AR | Rs=0.56Ps142 | 0.87 | Ry=0.80P% | 0.82 | Ry=0.57P“ | 0.88 | Rs=1.09P % | 0.79
BN | Rs=0.53P'42 | 0.86 | Ry=0.38P* | 0.89 | Ry=4.49P1° | 0.82 | R,=0.74P!% | 0.74
BE | Rg=1.31P1% | 079 | Ry=0.27P 52 | 0.88 | Ry=1.73P1% | 091 | Rs=0.91P 12 | 0.69
fE#k | Rs=0.30Ps1%2 | 0.86 | Rs=0.26P1% | 0.82 | Ry=1.92P % | 0.81 | Rs=0.53P% | 0.76
EAbT | Re=1.35P1% | 0.85 | Ry=0.07P7 | 0.89 | Ry=1.49P % | 0.86 | R,=1.37P!15 | 0.74
MHRE | Rs=0.38Ps1% | 091 | Ry=2.35P 2 | 094 | Ry=1.66P % | 0.81 | Rs=0.48P1% | 0.79
Bl | Ry=2.35P1% | 0.68 | Ry=0.12P 5" | 0.85 | Ry=0.42P % | 0.77 | Rs=0.53P % | 0.86
KM | Re=0.24P1% | 0.87 | Ry=7.22P1% | 0.86 | Ry=1.34P 3% | 0.85 | R,=053P13 | 0.74
T | Ry=255P1 | 0.81 | Ry=0.04P.™ | 090 | Rs=0.37P 4 | 090 | R,=0.83P1% | 0.73
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el

®2 FVHEENR e R R IR (R ()

e H R? = R? Bk R? =S R?
A | Ry=2.01PM7 | 0.78 | Ry=0.01P% | 0.89 | Rs=1.32P% | 0.62 | Rs=0.42P1% | 0.81
HriA2 | Rs=6.92Ps% | 0.67 | Ry=0.66P* | 0.81 | Ry=2.35P!% | 0.85 | Ry=1.15P!" | 0.71
BEfELL | Rs=0.81Ps4% | 0.82 | Ry=0.64Ps1* | 0.78 | Ry=2.89P,1% | 0.80 | Ry=0.57P% | 0.78
BEZ | Re=1.17P%° | 0.83 | Rs=0.35P*! | 0.87 | Ry=2.31P!% | 0.91 | Rs=0.77P** | 0.76
Bl | Ry=0.53Ps4% | 0.83 | Ry=0.05P1™ | 0.92 | Ry=0.25P % | 091 | Rs=1.30P % | 0.76
FU | Re=4.67P% | 079 | Rs=0.06Ps!7 | 0.84 | Ry=3.33P1% | 0.88 | Rs=0.60P!% | 0.83
248 | Ry=0.47P4% | 0.84 | Ry=0.08Ps!7 | 0.89 | Ry=0.98P3%2 | 0.92 | Ry=0.33P% | 0.93
K#% | Ry=8.58PL2% | 0.80 | Ry=0.57P“' | 0.68 | Rs=1.59Ps'% | 0.86 | Rs=1.47Ps1% | 0.77
U0 RS | Rs=10.49PL0% | 059 | Ry=1.77Ps4% | 065 | Ry=8.52P1% | 078 | Rs=0.09P177 | 0.73
f1% | Ry=10.48PL% | 063 | Ry=1.13P 3% | 0.85 | Ry=5.06P 2 | 0.84 | Ry=1.29P % | 0.70
FFR | Re=159P11 | 0.80 | Ry=3.26P7 | 0.87 | Ry=0.03P % | 0.86 | Rs=1.08PL% | 0.92
% | Re=141P12 | 073 | Ry=0.29P1% | 0.85 | Ry=0.36Ps147 | 0.85 | Rs=0.63P 12 | 0.91
ANOE | Re=1.97P12 | 069 | Rs=1.02P3% | 0.76 | Ry=3.28P % | 079 | Ry=0.64P13 | 0.81
At | Re=4.48P%8 | 077 | Ry=0.02Ps1% | 0.80 | Ry=1.14P3L | 091 | Ry=0.24P14 | 0.88
KE | Ry=6.18Ps1%2 | 0.80 | Ry=0.11P1% | 0.79 | Ry=1.20P 3% | 0.85 | Rs=0.46P% | 0.93
KEFR | Rs=0.97Ps+32 | 079 | Re=0.74Ps4% | 0.77 | Ry=0.22P% | 0.89 | Ry=0.23P5t | 0.80
dbtl | Re=1.06Ps+% | 0.82 | Rs=0.15Ps% | 0.76 | Rs=1.41P!% | 0.87 | Ry=0.27P* | 0.87
dbst  |Rs=5.93Ps1.01| 0.77 |Rs=0.07Ps1.70| 0.62 |Rs=1.61Ps1.27| 0.72 |Rs=1.07Ps1.15| 0.80
REEIE| Ry=2.69P,% | 0.81 | R;=0.82Ps%* | 0.89 | Ry=0.63Ps!*° | 0.88 | Rs=0.97Ps% | 0.94
HAREE | Re=1.10P% | 0.86 | Rs=0.87Ps:% | 0.71 | Ry=1.33Ps%" | 0.82 | Ry=0.58P 12 | 0.81
G | Re=7.75PL% | 0.90 | Rs=0.14Ps%4 | 0.77 | Ry=0.26Ps“2 | 0.82 | Rs=0.42Ps27 | 0.84
il | Rs=4.01P | 073 | Ry=0.42P % | 093 | Ry=9.16P1® | 0.75 | Ry=0.72P% | 0.67
PEEE | Rs=4.35Ps1% | 0.71 | Ry=0.14Pl 6 | 0.84 | Ry=0.42P4 | 0.87 | Ry=0.48P1% | 0.87
¥t | Ry=551PL2% | 0.88 | Ry=0.04Pl1™8 | 079 | R,=0.46P1“ | 0.88 | R,=0.66P. 2 | 0.85
5 | Rs=0.62P< 24 | 0.79 | Ry=1.97P8B | 065 | Rs=0.69P % | 0.73 | Ry=0.38P% | 0.88
Bi | Ry=3.40P1% | 0.74 | Ry=0.28Pl1% | 068 | R,=0.69Ps1% | 0.85 | R,=0.96P. 13 | 0.89
B | Ry=171P2 | 0.87 | Ry=0.18P1% | 0.60 | Rs=0.46P1“ | 0.92 | R,=0.76P1%*° | 0.73
£% | R=0.39Ps* | 0.84 | Ry=1.16P% | 0.70 | Rs=1.20Ps?° | 0.83 | Rs=0.81Ps!® | 0.70
& | Rs=0.30Ps“8 | 0.81 | Rs=0.33P14° | 092 | Rs=1.64Ps!%* | 0.80 | Rs=0.65Ps'% | 0.79
FHE | Ry=5.94P1% | 072 | Ry=0.72P1%¥ | 078 | R,=0.86Ps!% | 0.90 | Rs=1.62Ps 1% | 0.77
5% | Ry=159P% | 075 | Ry=1.06P% | 0.83 | Rs=0.76Ps!% | 0.78 | Rs=0.59Ps 2 | 0.89
EE | Ry=3.92P1% | 077 | Ry=0.66P14 | 0.78 | Rs=0.56Ps'*’ | 0.95 | Rs=0.54Ps%8 | 0.90
fiff | Ry=0.53Ps1% | 0.83 | Ry=5.65P% | 091 | Ry=1.47P1® | 0.76 | R,=3.15PL% | 0.40

K 1 2020.11

No.3

» 4




| SNy
®2 FVHEENR e R R IR (R ()

I = R? L R? X R? % R?

HE Rs =2.87P!12 0.77 Rs =1.58P1%" 0.67 Rs =1.48P,128 0.76 Rs =0.96P,116 0.89

AR | Rg=2.77P1 0.86 Rs =0.19P,154 0.84 Rs =0.47Ps141 0.92 Rs =0.66P1%0 0.88

%EE Rs :0.51P31'45 077 Rs =0.55Psl'45 088 Rs :1.63P31'27 086 Rs =1.01Psl'24 071

t%?ﬁﬂ Rs :2.36P31'12 074 Rs =0.12Psl'60 080 Rs :0.14P31'62 090 Rs =0.81Psl'16 087

*%EE: Rs :0.56P31'45 088 Rs =1.22Psl'33 086 Rs :7.73P31'04 082 Rs =0.53Psl'38 069

B Rs =0.66Ps!34 0.80 Rs =0.14p,1-0 0.77 R, =2.98P1 14 0.77 Rs =1.16Ps!13 0.89

ot Rs =3.10P;!12 0.82 Rs =0.05P.1"7 0.77 R =0.39P,151 0.84 Rs =0.55P,1%0 0.76

£ Rs =1.93P12 0.82 Rs =0.72P,140 0.78 Rs =1.17P!35 0.94 R =0.34P,141 0.85

BER | Ry=1.93P1% 0.82 Rs =0.72P;140 0.78 Ry =1.17P,13% 0.94 Rs =0.34Ps41 0.85

g | Ry =2.95P07 0.88 Rs =0.03Ps1"® 0.88 R, =0.38P,146 0.87 Rs =0.28P;1% 0.90

PEEEPR | Rs=4.06Ps07 0.71 Rs =0.13P,161 0.85 Rs =2.61P!14 0.80 Rs =0.91P,17 0.88

AT Rs =1.00Ps!34 | 0.84 Rs =0.02Ps18 | 0.85 Rs=3.95P113 | 0.78 Rs =0.96P;# | 0.66

e Rs =4.95P0% 0.76 Rs =0.21P,151 0.82 Rs =0.20P,154 0.87 Rs =0.40P,1-%8 0.88

YN Rs =0.86P%3! 0.70 Rs =0.13p,161 0.77 Rs =1.27Ps% 0.89 Rs =0.43P1% 0.90

ZAi Rs=2.13P110 | 0.88 Rs=0.18Ps%2 | 0.88 Rs =0.40P!40 0.92 Rs =0.28P:1%5 | 0.88

i%% Rs :0.87P31'22 077 Rs =0.12Psl'59 082 Rs :0.10P31'62 087 Rs =0.41Psl'28 092

JEU_E_(‘ Rs :4.39P31'10 062 Rs =0.71Psl'41 071 Rs :9.27P31'00 072 Rs =1.1OP51'17 082

T Rs =1.52Ps1% 0.83 Rs =0.22P;1% 0.86 Rs =0.95P1%7 0.88 Rs =0.83P,1%0 0.78

FETHRG | Rs=1.74Ps2% 0.68 Rs =0.23P;% 0.64 R, =1.38P,12° 0.91 Rs =0.95P,114 0.74

fr Rs =2.04P,116 0.78 Rs =0.49P,142 0.73 Rs =0.20P;1%8 0.90 Rs =1.97Ps10 0.68

£
=S R =7.86Ps2% 0.69 Rs =1.76P1-% 0.95 Rs =7.81P%% 0.71 Rs =0.50P,1-32 0.79
JE L Rs =3.43P,1% 0.63 Rs =0.34P;14 0.88 R =0.54P,13° 0.93 Rs =0.27P,1-3% 0.91

BT | Rs=3.67Ps!10 0.75 R =0.38P;149 0.94 Rs =4.34P,113 0.81 Rs =0.64P;-% 0.61

KA Rs=0.54P144 | 0.77 | Ry=16.44P%% | 0.90 Rs =3.39P 114 0.82 Rs =0.65P,1% 0.68

i | Rs=1.88Ps-2 0.79 Rs =1.17P133 0.92 Rs =1.19P,135 0.92 Rs =0.13P177 0.73

LS Rs =0.82P,138 0.72 Rs =0.06P,1-7® 0.90 Rs =3.59P,116 0.85 Rs =0.52P,140 0.71

1B Rs=0.89P1%° | 0.82 | Rs=0.16P62 | 0.79 | Rs=2.18P1° | 0.81 | R,=0.24P.%2 | 0.86

Eiﬁﬁ Rs :1.23P31'31 084 Rs =:|..QOPS:L27 082 Rs :3.38P31'11 088 Rs =0.42Psl'48 075

ﬁ@g Rs :1.05P31'37 081 Rs =0.68Psl'42 084 Rs :5.81P30'98 066 Rs =0.15Psl'71 074

RE R =1.05P,!34 0.81 Rs =0.38P,152 0.87 R, =3.08P1 14 0.84 Rs =0.05P,192 0.79

Fe]F Rs =0.13Ps!7 0.84 Rs =1.93P1%8 0.93 | Rs=10.72P.2% | 0.84 Rs =0.14P%77 0.77

%278 | Re=0.74Pl4* | 090 | Ry=0.38P52 | 095 | Ry=0.84P.%2 | 0.86 | Rs=0.51P4 | 0.43

R | Rs =3.14P,115 0.79 Rs =0.07Ps170 0.90 Rs =1.04P,13% 0.91 Rs =0.77P;-% 0.63
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R2 IR ebiE R E R A (8)
e H R? = R? Bk R? =S R?
#E | Ry=1.22P1% | 086 | Ry=0.41Pl14° | 0.83 | R,=1.27P1%7 | 0.84 | Rs=1.27P?7 | 0.90
| Ry=0.83Ps% | 0.81 | R,=0.88P% | 0.89 | R,=3.00P!® | 0.78 | R,=0.25P% | 0.87
/INAH | Re=2.52Ps2 | 0.86 | Rs=1.90Ps'% | 0.75 | Ry=3.27P3 | 0.85 | Ry=0.60Ps!% | 0.75
iy | Ry=0.59P% | 0.93 | Rs=2.23P %% | 096 | Ry=2.23P1% | 091 | R,=0.26Ps"% | 0.67
i | Re=1.95Ps4% | 0.60 | Ry=0.25P. % | 0.89 | R,=3.83P% | 0.83 | R,=0.34P!% | 0.86
I | Rs=2.77Ps18 | 0.82 | Ry=0.21Ps1% | 0.76 | Ry=2.10P %" | 0.90 | Rs=0.34P4 | 0.90
FEHE | Ry=2.53P%° | 0.78 | Ry=0.24P&%* | 0.89 | Ry=1.37Ps% | 0.89 | R,=0.45P'%" | 0.88
AT | Ry=1.29P1% | 0.82 | Ry=0.23P!%° | 0.85 | R,=1.48Ps1% | 0.90 | Rs=0.59P,% | 0.64
H1%% | Ry=0.81P4! | 0.85 | Ry=0.37Ps%0 | 0.83 | Ry=151P% | 081 | Ry=0.12P.:7 | 0.88
FElE | Rs=1.62Ps128 | 0.72 | Ry=1.97P1% | 095 | Ry=8.41PL® | 0.81 | Ry=0.13P1™ | 0.69
FEHELL | Rs=7.02Ps% | 074 | Ry=0.18Ps%%7 | 0.82 | Ry=1.16P% | 0.92 | Ry=0.05P% | 0.89
fE | Ry=1L74P% | 080 | Ry=1.17P1% | 092 | Ry=4.46P1% | 0.89 | R,=0.04P212 | 0.89
¥E | Re=1.13P<12 | 092 | Ry=0.30Ps47 | 091 | Rs=0.99P % | 091 | Ry=0.35P32 | 0.90
I | Ry=222Ps2° | 0.83 | Ry=0.51P“ | 0.83 | Rs=3.19P1® | 0.81 | R,=0.48P!% | 0.76
i | Ry=1.35P!% | 0.89 | Ry=0.10P% | 092 | R,=1.02Ps4* | 0.91 | Rs=0.86Ps° | 0.79
B | Ri=1.97P4% | 074 | Rs=0.08Ps'%7 | 0.84 | Ry=0.52P* | 0.93 | Ry=0.15P% | 0.90
PEH | Ry=7.42P1% | 077 | Ry=0.29P%! | 0.86 | Rs=10.79P;1%2 | 0.90 | Rs=0.31Ps* | 0.85
BEZE | Ry=5.29P 1 | 0.68 | Rs=0.78P3% | 0.73 | Ry=1.21Ps** | 0.89 | Rs=0.25P%° | 0.75
Wi | Ry=3.07P2 | 079 | Ry=0.02P% | 092 | R,=0.33Ps1%! | 0.97 | Ry=0.48P13%2 | 0.71
5 | Ry=0.48P1%2 | 0.83 | Ry=0.67P | 090 | Rs=2.17Ps!%° | 0.94 | Rs=0.73Ps % | 0.63
TKHH | Re=1.93P12 | 075 | Ry=0.52Ps% | 0.90 | Ry=1.59P% | 0.80 | Ry=2.61PL% | 0.51
“Hk | Re=1.09P138 | 0.86 | Rs=3.26P17 | 0.81 | Rs=0.98Ps4%* | 0.90 | Rs=0.04P1% | 0.85
= Ry=0.77P% | 090 | Rs=0.17P % | 0.84 | Ry=1.22P1% | 093 | R,=0.52Ps!47 | 0.68
pa Ry=1.73P1% | 078 | Rs=0.30P % | 091 | Ry=1.60P3 | 0.89 | R,=0.26Ps4¢ | 0.77
Efk | Re=3.19P12 | 070 | Ry=0.37P1% | 0.95 | R,=2.86P 8 | 0.86 | Rs=0.16P % | 0.84
3 | Re=0.07P1% | 0.89 | Ry=0.04Pl1% | 093 | R,=2.04Ps1% | 0.88 | R,=0.40P1% | 0.85
BEHE | Ry=1.10P% | 0.81 | Ry=0.83P!% | 096 | R,=0.63Ps'* | 0.81 | R,=0.28Ps%° | 0.74
ZIN | Re=0.50P*° | 0.81 | Rs=0.21P%° | 0.90 | Rs=3.22Ps%* | 0.78 | Rs=0.93Ps'% | 0.76
% | Re=0.11P172 | 0.87 | Ry=0.71P!*' | 0.84 | Ry=2.51Ps!* | 0.75 | Rs=0.21Ps% | 0.89
#{t | Ry=1.00P1® | 0.63 | Ry=1.95P1% | 050 | Rs=6.02P.>% | 0.85 | R,=2.39PL% | 057
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%ﬁé'—ﬁ_" Rsg =0.92Pg41-26 0.82 R 0.39P1d6 E‘EE sd =3.13Ps¢104 0.85 Rsw = 0.51Pg143 0.96
. sw = U. : )
— w w 0.87 G Reg =0.42P< -3 R = T
XIJJEJ‘ Rsd :2-57P5d1'10 0 91 Rew = 0.19P = 084 sw = 0.30Psw .45 O 74
. sw = 0. . . .
j‘L —— Sw 0.96 )F%EE Rsq =1.27Psgt25 Rew = 1
{7 10 | Rea =1.35Ps¢™ | 977 | Row = 0.20Psu*55 0.87 | Rw=074Pw* | 085
: sw = U.20Psw™ | 0.80 SE = . :
L% | Ra=0.36P™® | 0,02 | Row=1.24Pst% | Re=132P™® | 0,91 | Rw=009Pw' | 083
. sw — 1. g N )
_ w sw 0.72 ot Rsg =0.96Ps41-23 R = T
K Rsi =4.80Ps?% | (65 | Row = 1.37Psul 28 0.78 sw = 0.26Psw130 0.74
. sw = 1. . :
= w'?| 065 | HEEE | Ra=2.76Pq® Rew = 7
ULRF | Ra=1.81Psgt | 977 | Row= 21.1Ps0% 077 | Rw=051P"™ | 0.84
. sw= 1. g )
w 0.65 -2 N Rsg =0.35Psq13% Rew = 1
FEE | Ru=2.78Pwt% n 0.89 | Raw=00%Pw'® | 0.82
sd 0.82 | Rw= 1.12Pgn1-32 0 - '
84 | #HfE | Red =0.12Ps™® Rew = T
A | Ra=0.73Pst20 0.82 | Row=001Pw'* | 082
sd 0.81 | Rw= 2.30Pgy 112 0 + '
—= 87 | MEMEHFK | Rsd =0.36Ps™3® Rew = T
& Rs :0-51Psd1'30 0 90 R., = 0.18P., 15 089 sw = 0.15Psw 0 0 82
— : ow = S s 0.84 A = . :
Ewre= T I B A Rst =1.42Ps¢>? | 0 85 | Rew=0.01Ps!® | (g5
‘ : w=142P'* | 071 | FEE | Ru= 12 :
ST | Ra=020Pa | 0,92 | Rou=003Pu # | Ra=04%Pa™ | 075 | Rav=068P"™ | 068
. sw — V. W 0.71 e — i .
KE | Ra=078Pu'" | 0,85 | Rw=108Py/! K| Ra=038Pa™ | 049 | Rav=0UP™ | 070
- ) sw = LV s 0.93 e Rsd = 12 :
ZK%)}t[[\: Ry 20.23P5d1-49 0 81 R., = 0.69P,, 138 +m% * OSOPSd ! 072 Rsw = 0.87PSW1'28 065
. sw— U. Psw ! 0.75 %% de =0-16P5dl'43 Rew =
JEh Ry =0.33P4'*? | 0.89 | Ruw=1.01Py!® 0.90 sw=0.11Ps™%® | 0,71
W ' s = 2 e 0.69 ] = . :
jti}'b Ry :5-88Psd0'94 O 82 R., = 0.02P,, 180 J%U;\‘ Rud 1l54PSdl 2 087 Rsw = 0.85PSW1-36 0 74
—=E . sw = 0.02Pgy 0.63 F&3E Rsg =1.64Psg119 Rew = :
7F\‘-T[‘E/é Ryg =0.62Py*?7 0.82 Ruy = 0.91P., 130 0.77 sw = 0.23Ps42 0.87
7 — . sw = U.91 g 0.89 ﬁéﬁg% Rsd =1.69Psq122 Row = 115
MAHE R =0.67P™® | 0.87 | Rew=384Po1 0.81 sw = 3.1Psw™ 0.79
T . SwW . sw 0'79 —%il‘ﬁ de :1.91P5d1,10 Rew = 1
=r 0l Ru=053P'® | 075 | Ruu=A4.79Py1% 0.78 sw=1.06Psw'?® | (.60
. SwW . sw 083 %g de :0-66Psd1'30 Rew = 1
il R =L67P® | 0.83 | Rar= 0.35P5t® 0.82 | Rw=219Pw'? | 090
= . sw . sw 090 JEU_I Rsd :0-24P5dl'40 Rew = 13
PHE Rsd =1.90Ps4115 0.67 | Row= 3.40P T 0.90 sw = 0.85Pg1-30 0.77
. sw = 3.40Psw™ 0 s — .
67 | EME | Ra=163P«™® | 073 | Rw=4.69Pw'* | 093
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ll
F3  HLREGRER A eE R R 2 R (R (&)
e H7 R R2 BE R2 i HZZR R? RE R?

K | Ra=0.87Psa™® | 0.89 | Row=4.32Pst® | 0.94 | EEFE[] | Raa=0.63Psa*® | 0,76 | Rw=0.46Ps*® | (.77

m%iﬁﬁ Rsd :0.60Psd1'4l 0.89 Rsw = 4.04Pswl'15 0.92 @? Rsd =0.33Psdl'55 0.87 Rsw = 0.77Pswl'39 0.93

>/ Rsd :1.17Psd1'24 0.75 Rsw = O.ngswl'69 0.84 %ﬁ%l:[ Rsd :1.41Psd1'14 0.86 Rsw = 0.39Psw1'40 0.89

oz Rsd =0.80Psq!34 0.75 | Rw= 0.34Pswt4® 0.71 AN Rsd =0.81Psq% 0.87 | Rw= 0.24Pg 154 0.86

Eyéﬂ Rsd =0.30Psq1-53 0.71 Rsw = 2.16Psy 23 0.73 fr”f"—n‘g Rsd =0.18Psg1-57 0.81 Rsw = 0.14Pgy 57 0.83

@ﬂg Rsd :2.25Psd1'11 0.84 Rsw = 0.87Psw1'37 0.85 gi/a‘ﬁ Rsd :0.17Psd1'56 0.86 Rsw = 0.08PSW1'64 0.80

%)—\::é Rsd :0.84Psd1'31 0.79 Rsw = 0.27Psw1'54 0.84 gﬁ;ﬁ Rsd :0.89Psd1'33 0.86 Rsw = 0.37Psw1'45 0.83

PP | Rw=053Pss™ | 0.g4 |Rw=131Psw!¥ | 088 | #E3E | Ra=4.07P«® | 065 | Rw=0.80Psw!% | (.78

BZEE | Ra=2.09Psa™7 | 073 | Rsw=0.84Psw!% | 093 | @[] | Ru=0.08Px"¥ | 0,89 | Rsw=0.02Psw'® | (84

< Rsd =0.61Psa™*® | .77 | Rw=0.41Pw'* | .78 VA Rsd =5.65Psa®® | 0.74 | Rw=0.73Psw*** | (.78

3
#H | Rua=0.65P«'® | 083 | Rw=0.90Psu® | 079 | ki | Rea=4.21P«*® | .89 | Rw=150Ps*?” | 76

=]
258 | Ru=0.85P«™® | 082 |Rw=062Psw!®2| 087 | —#k | Ra=0.38Pxt™* | 075 | Rew=151Pw'?® | (g5

/IVAH | Ra=1.74Psa™® | 085 | Rsw=8.33Pw!® | 080 | =Z=p§ | R=0.38Pw™®! | 0,81 | Row=051Pu!* | (.92

FIHT | Rw=0.35P«!® | .89 | Rw=2.14Ps!?® | 096 | Z£E | Rw=0.68P'® | .84 | Rw=2.80Ps™® | .92

| Ra=2.00Ps!Y | 0.84 | Rsw=056Ps™ | 084 | Efk | Ra=0.77P«'¥ | 0.86 | Rw=0.77Pu'¥ | .84

P | Ra=0.20Ps® | 093 | Rew=054Psu® | 064 | i | Ra=0.20Ps™®! | 0.93 | Rew=1.68Pw'? | 064

FAEHE | Ra=0.41P'* | 077 | Rw=0.16Pw!® | 086 | [E#E | R =0.71P«"3 | .90 | Rsw=0.86Pw'%® | (.96

AF | Ra=0.46Pst™ | 0.85 | Rw=0.35Ps™ | 080 | 3ZJI| | Re=3.77P«® | 0.76 | Rw=0.26Pss*> | 088

BRIZF | Ru=0.79Ps'® | 078 | Rw=0.3%Ps*" | 078 | % | Rea=0.65P«™* | 0.83 | Rw=177Pu!® | .71

FAYE | Rw=258Pw'™ | 075 | Rw=122Psw! | 090 | #{ | R =1.87Psa**2 | 0.93 | Raw=101Ps!¥ | (.77

R4 EERER el E R 2 EIERRE A=

g | ARG | R? | ¥R | RGN | R? | hR | FEERRE G| R
%R | Ry=0.05P,1%5 | 0.79 | HEK R, =0.08P,1% | 0.96 | ¥ | R,=0.47P,% | 0.97
KE | Ry=0.27P | 0.84 | &AYL | Ry=0.04P,17 | 0.82 | SUfim—LlI| Ry =0.38P,** | 0.75
KPU | Ry=0.27P,14° | 0.95 | tfifd Ry =0.62P,*%* | 0.82 | F%#& | Ry=2.54P,'7 | 0.72
KA | Ry=0.83P,13 | 0.83 | ZFlil Ry=0.34P,*% 1090 | K¥% | R,=2.09P,**° | 0.66
TAR | Ry =0.24P,150 | 0.95 | JE/KFR | Ry =2.06P,2 | 0.69 | HulhE | Ry=0.78P,% | 0.97
HEZ | Ry=0.32P, |0.79 | F3H Ry =0.03P,*% | 0.85| % | Ry=1.13P,** | 0.84
%A | Ry=0.28P,14¢ | 0.80 | FHzK Ry=0.01P,*% | 0.72 | FHK | Ry=1.40P,*Y7 | 0.78
Ak | Ry=0.47P | 0.86 | #HA | Ry=5.17P,° [ 0.70 | =& | Ry=0.26P,** | 0.84
HABE | Ry=0.56P,1% |0.81 | &L | Ry=1.41P% |082| /N9% | R,=2.32P,12 | 0.64
HB | R,=0.59P,1¥ | 0.69 | FEZ Ry =0.31P,'*" | 0.83 | 33Ctt | Ry =0.23P,}* | 0.85

KEHo 2020.11 Vol.14




-

R4 FVHEENR e E R B IR (R ()

it | FEERGIL | R? | BiR | FEERRGE | R? | BiH | FHEERRGE | R?
KE | Ry=0.93P,'% | 092 | ¥#lfE | R,=0.03P,® |0.74 | 4 | Ry=1.09P,*3! | 0.81
KESR | Ry=0.69P,*% | 0.75 | FEMIHK | Ry=0.17P,*5' |0.79 | i | Ry=1.21P,%! | 0.63
Jetlr | Ry=1.47P,1% | 091 | JEHE Ry =0.02P,*® | 0.73 | A%&HE | Ry =0.13P,**® | 0.86
dbbt | Ry=0.31P4 | 0.77 | HiE | Ry=0.45P,3 | 082 | M | Ry=0.78P,3 | 0.74
L& | Ry =0.58P,1% | 0.95 | K R, =0.16P,*5! | 0.69 | B&% | Ry, =0.92P,*3¢ | 0.70
HNREE | Ry=3.32P,218 | 0.76 | Fi%E | R,=0.87P\*** | 0.65| FIE | R, =174P'% | 0.86
&l | Ry=0.22P, | 085 | &k | R,=0.34P2¥ | 0.73 | BEEII| R, =0.62P,1%® | 0.79
rur | Ry=0.38P,14 | 0.99 | [EVE Ry=0.73P,*% | 0.96 | f% | Ry,=1.21P* | 0.92
FEs | Ry=0.24P,1% | 0.74 | fEH Ry =0.28P,*4" | 0.84 | Hr= | Ry =0.24P,*4 | 0.97
fott | Ry=0.045P,1%" | 0.84 | HEM#IE | Ry=0.37P,** |068 | 2 | R,=0.32P,'*® | 0.80
EeF | Ry=8.90P,°® | 0.64 | i | R,=0.26P% |0.82| HiE | R,=0.20P,5! | 0.78
HiH | Ry=1.01P,1% | 066 | XL Ry =2.69P,*" | 0.84 | B | R, =0.07P,*% | 0.80
B | Ry=0.92P1% | 0.83 | Bl Ry =0.75P,128 | 0.77 | UEM | R,=0.65P,'% | 0.81
% | Ry=0.17P% | 0.70 | ENTH | Ry=1.96P,/% |0.94 | #EFE | Ry=1.09P,'% | 0.78
fIfE | Ry=0.15P,1% | 0.73 | Kl Ry =5.81P,'%® | 0.94 | & Ry =0.01P,*% | 0.84
BHE | Ry=052P,® | 083 | IFEH | R,=5.16PM1 | 092 | %% Ry =0.99P,% | 0.78
5% | Ry=0.68P,*%2 | 0.80 | =7~ Ry =0.14P,1%t | 0.81 | F7/KHH | Ry =1.09P,1%° | 0.82
&% | Ry=0.20P,% | 0.83 | It Ry =0.80P,*® | 0.67 | —#k | Ry=5.50P,*% | 0.77
it | Ry=172P% | 0.88 | VU Ry =2.14P,'? | 0.71 | = Ry =0.43P,* | 0.90
HE | Ry=0.60P,2% | 0.73 | PHIZ Ry =0.81P,*% | 0.80 | Z+[E | Ry=1.06P,** | 0.91
THARS | Ry=0.11P,1% | 0.74 | R Ry =0.17P,*% | 0.81 | E#k | R, =1.08P*% | 0.77
Bl | Ry=0.43P* | 0.91 | [t Ry=1.90P*% | 0.87 | 5 | Ry=0.77P*% | 0.75
240 | Ry=0.60P,1% | 0.74 | 1&%% | Ry=0.86P,%% |0.93| FEHE | R,=0.26P 5! | 0.87
fGE | Ry=1.77P/% | 0.82 | K% Ry =0.42P,2*42 1 0.97 | ZM | Ry=0.65P,*% | 0.80
JEM | Ry=0.13P/1% | 0.79 | FE Ry =0.69P,*%" | 0.75 | %l | Ry =8.54P/*% | 0.71
ot | Ry=0.59P,1% | 0.67 | ZEL Ry=0.37P*4" | 0.84 | #fL | Ry=3.46P* | 0.61
%% | Ry=0.81P,* | 0.82 | /INAH | Ry =7.70P,%* |0.83 - - -
HEAR | Ry=0.14P,1% | 0.83 | i Ry =2.00P,*% | 0.97 - - -

3.3 N [E EIRHE < R e 8

AW FERI /KL G3Af 7 5 1L (PR
UEAEA [F] BRI RE 2 [ PR e B Q25T
0 RS EE Y > 112{[ bl & b2 B R
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4,624MJ-mm/ha-hr-yr(FH KRR =)  SHREEET
HABE > [ PR o ik 5 851 25 {6 5 29,807MJ-
mm/ha-hr-yr > B ot 5 K R Bz /INME 77 A1 Ry
70,823MJ-mm/ha-hr-yr( {4 #2 BE TR & Wh) Mz
7,429MJ-mm/ha-hr-yr(F+ KPR E1E) 5 104F 5
B HHEE 7 [ PR O b 45 BT 29 {H 5 36,870MJ-
mm/ha-hr-yr » H ot 5 K K Bz /INME 77 B Ry
88,739MJ-mm/ha-hr-yr( = #& FE TR & Wh ) Mz
9,243MJ-mm/ha-hr-yr(f+ KPR & L) 5 254 &
B MR 7 [ PR &tk 45 - 5 {E Ky 46,065MJ-
mm/ha-hr-yr - B 51 i K R iz /INME 73 Bl R
117,381MJ-mm/ha-hr-yr( & (1| 7k & k) &
11,494MJ-mm/ha-hr-yr (F}KFRE L) 5 50FEE
B MR 7 [ FR O etk 45 B 25 {E 5 53,216MJ-

mm/ha-hr-yr > B ot 5 K R B /INME 73 A1 Ry
143,046MJ-mm/ha-hr-yr( & (| PR &= Ik )
13,148MJ-mm/ha-hr-yr(F+ KR £ k) » 1004F
HIRME Z FERhehfs BEEER
60,738MJ-mm/ha-hr-yr » .5 K K &5/ IME 47
A F5170,887MJ-mm/ha-hr-yr("& (1R & 5h) Kz
14,785MJ-mm/ha-hr-yr(FF AR &ih) » K
EET M TTAT o KRR HAINNH:A4315(38%) -
TR A R4 3115(28%) - ¥ EE REINISE19
Uh(17%) > HEES iR 1415(13%) - HIEE RS
I $£515(4%) - F_F &S SRASH] > A [EIEHHAA
PE 7 [ P rp e e B A B R B A =
YRR &G - A 255 B AR 7 i RAE ST
RELLFRE LS -

5  REIEHRFAE 2 R e B (BEfr : MJI-mm/ha-hr-yr)

’ - A [FIEE IR AR 7 SR PR el s #(MJ-mm/ha-hr-yr N .

B | [T e e ﬁz( o 10({%5 et Ik
3 FH | 26,573 | 39,955 | 46,956 | 54,420 | 59,240 | 63,575 HHE A
KH 9,487 | 16,566 | 21,943 | 29,376 | 35,314 | 41,557 | ¥E R HAIT
Kbt | 15,896 | 26,851 | 35,250 | 47,064 | 56,697 | 67,015 | HIEEREII
APt | 11,137 | 17,939 | 22,713 | 28,846 | 33,426 | 37,989 S7 R iR T
ik | 20,480 | 32,993 | 40,808 | 50,178 | 56,828 | 63,227 FZ A T
HEZ |25471| 39,493 | 48,490 | 59,453 | 67,331 | 74,976 R E AT
H% | 23,133 | 37,283 | 46,207 | 56,969 | 64,643 | 72,049 R E AT
A | 18,248 | 26,035 | 30,759 | 36,321 | 40,213 | 43,923 F7 R iR 10
{G/\FE | 16,708 | 24,421 | 29,785 | 36,807 | 42,199 | 47,720 | HEERED

= | FEY | 20,747 | 31,851 | 39,739 | 50,195 | 58,295 | 66,635 | ¥ EAAIL
fEMR | 20,024 | 30,561 | 36,895 | 44,351 | 49,587 | 54,602 | ¥ErHEAEI
EAYT | 33,287 | 49,813 | 58,459 | 67,677 | 73,630 | 78,984 HHE A
g | 11,154 | 17,001 | 20,969 | 25,969 | 29,651 | 33,284 R E AT
Ay | 12,037 | 20,600 | 26,105 | 32,907 | 37,885 | 42,799 | HIEEREII
JH/KAK | 24,466 | 36,858 | 44,861 | 54,654 | 61,712 | 68,576 S7 R 34 1T
Tag | 32,960 | 55,652 | 70,244 | 88,053 | 100,863 | 113,305 | R/EHAIN
F47 | 30,840 | 55,512 | 74,498 | 101,276 | 123,159 | 146,640 | EIErEHEII
¥r{a7/\ | 26,380 | 37,932 | 45,388 | 54,630 | 61,409 | 68,116 | ¥ErEAHSII
BEELL | 19,666 | 26,195 | 29,611 | 33,253 | 35,604 | 37,720 HHES A
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FR5 AEIEREHE Z FERPEIFEE(EA © MI-mm/ha-hr-yr)(4&)
, - A [ EE IR BRI 7 AR Rl a5 E(MJ-mm/ha-hr-yr N .
Wil | R e fﬁ( o mgiﬁ YR AT
BEZZ | 28,114 | 41,637 | 50,314 | 61,023 | 68,849 | 76,570 | HErFAEN
% | 26,174 | 40,852 | 48,532 | 56,719 | 62,006 | 66,761 HHE A
Jufr Ll | 24,220 | 42,033 | 58,295 | 85,209 | 110,813 | 142,067 | & 7 @A I
Z#& | 15,847 | 20,360 | 22,382 | 24,299 | 25,413 | 26,336 F7 R iR 0
K% | 17,643 | 23,803 | 27,572 | 32,035 | 35,172 | 38,170 S7 R A 1T
thsEy | 25,117 | 33,048 | 37,198 | 41,622 | 44,479 | 47,049 HHE M
gt | 22,257 | 32,052 | 38,379 | 46,122 | 51,704 | 57,132 KA
FEK 4,624 | 7,429 | 9,243 | 11,494 | 13,148 | 14,785 | HEEAEEII
=% | 14,427 | 26,919 | 35,135 | 44,788 | 51,300 | 57,201 | ¥i# 7 FH#AII
INOTEE | 17,709 | 26,120 | 31,841 | 39,060 | 44,382 | 49,637 F7 R iR 0
St | 26,134 | 43,643 | 56,450 | 73,288 | 86,072 | 98,944 Sz R A 1L
JKE 119,323 | 33,153 | 42,404 | 53,962 | 62,422 | 70,736 F7 R A 1T
KEFR | 18,324 | 30,972 | 42,012 | 59,558 | 75,634 | 94,646 | EIHE I HA 10
Jbilr | 19,067 | 34,315 | 47,637 | 68,672 | 87,750 | 110,065 | 8 p7 R #A I
JbEt | 20,604 | 31,887 | 42,524 | 60,741 | 78,724 | 101,464 | 8RR #A 1T
RZHLE | 7,823 | 12,712 | 15,577 | 18,876 | 21,146 | 23,282 R7 R & 1L
IMAEE | 15,047 | 26,600 | 40,070 | 68,324 | 102,182 | 152,968 | %8 K7 B H#ATI
EHl | 21,402 | 30,898 | 35,481 | 40,084 | 42,907 | 45,347 Kz B HA 1L
b Pril 121,878 | 31,798 | 36,988 | 42,522 | 46,095 | 49,308 HHE
= PE&E 19,816 | 27,049 | 30,834 | 34,868 | 37,474 | 39,817 HHE A
filtt | 12,522 | 20,715 | 26,047 | 32,602 | 37,343 | 41,964 R E AT
Eel5 7,489 | 10,123 | 11,763 | 13,727 | 15,119 | 16,457 R F A T
BifE | 11,595 | 20,975 | 28,456 | 39,238 | 48,184 | 57,878 | HIEHHAIN
5L 16,190 | 27,445 | 37,188 | 52,192 | 65,381 | 80,338 | fELIEREIN
=% | 21,006 | 32,657 | 39,839 | 48,380 | 54,404 | 60,175 KRR
fafE | 26,783 | 43,734 | 55,576 | 70,748 | 82,059 | 93,311 R E AT
FHE | 15,262 | 25,499 | 35,325 | 52,422 | 69,522 | 91,353 | ¥iE A EHAIL
=# | 13,676 | 20,720 | 25,045 | 30,177 | 33,791 | 37,248 F7 R A 10
ZEE 131,930 | 49,659 | 62,353 | 79,273 | 92,437 | 106,034 | I HAIL
fH 19,988 | 27,073 | 30,780 | 34,733 | 37,285 | 39,580 HRR
fHE | 18,460 | 28,181 | 35,179 | 44,578 | 51,955 | 59,633 | 8 EEHAII
fHAAT | 23,105 | 42,600 | 57,466 | 77,463 | 92,887 | 108,576 |  FZEHHAIN
i | 15,275 21,822 | 25,247 | 28,899 | 31,257 | 33,378 HRE
4T 119,114 | 30,242 | 38,064 | 48,121 | 55,638 | 63,128 F7 R A 10
fRUE | 35,223 | 44,318 | 49,119 | 54,147 | 57,300 | 60,048 | %I HHAII
ER | 16,991 | 27,565 | 34,695 | 43,646 | 50,221 | 56,697 S7 R iA 1IT
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el

&5 AEEFRPEEZFEMFREE(EM : MI-mm/ha-hr-yr) ()

A~ [F] S FR S A PR S B (MJ-mm/ha-hr-yr)

Hami | PEuh 2% | 5 | 104 | 25 | 504 | 100 7 Giatoth ik
| 17,848 | 30,195 | 40,285 | 54,358 | 65,483 | 76,978 R7 B A T
2% | 20,338 | 30,266 | 36,882 | 45,130 | 51,157 | 57,074 KR AT
BLECR | 13,963 | 22,724 | 28,786 | 36,691 | 42,742 | 48,922 | HEEAESII
RS | 14,734 | 28,096 | 38,191 | 51,702 | 62,088 | 72,628 F7 R iR 0
PEAEIAR | 17,291 | 33,703 | 49,770 | 77,889 | 105,933 | 141,455 | I8 7 B H#ATI
VRO 29,784 | 41,728 | 47,199 | 52,034 | 54,532 | 56,351 | HIEAEHAIT
Wi | 14,355 | 22,324 | 27,900 | 35,231 | 40,880 | 46,680 | ¥IE{EAEIN
HA 16,817 | 28,931 | 37,176 | 47,585 | 55,262 | 62,844 R E AT
=Erhrg | #Eig | 17,061 | 24,061 | 27,723 | 31,627 | 34,148 | 36,416 HREM
Fek 119,034 | 30,068 | 36,178 | 42,494 | 46,301 | 49,464 | EIEEHHAII
JEVE, | 27,969 | 39,068 | 44,631 | 50,382 | 53,998 | 57,186 7 R iA 1IT
FEH | 25,878 | 41,390 | 53,530 | 70,088 | 82,981 | 96,175 F7 R A 1T
FEfHfE | 18,826 | 28,846 | 35,752 | 44,533 | 51,042 | 57,494 KA
W | 13,705 20,752 | 25,143 | 30,302 | 33,863 | 37,193 | HE{ R HAIT
HEA 116,914 | 23,489 | 27,830 | 33,213 | 37,131 | 40,967 R E AT
L | 14,167 | 22,343 | 27,980 | 35,312 | 40,912 | 46,622 | ¥ErEAEN
BT | 27,133 | 41,680 | 51,158 | 62,986 | 71,711 | 80,379 | ¥EEAEEIN
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Abstract

Soil erodibility factor (the K factor) should be re-established because soil properties have been
probably obviously influenced by climate change and over developed of slopelands in recent years in
Taiwan. The old K factor developed by Wann and Huang (1989) used in Taiwan might not be suitable
longer because it has already established thirty years at least. This study selected 30 benchmark soil
series in slopelands (100 m- 1000 m) for each city (Taichung, Nantou, Changhua, Yunlin and Chiayi)
in central and southern Taiwan to analyze surface soil properties and calculated the K factors (based
on Wischmeier et al. (1978)) and its spatial distribution. The results revealed that the K factors were
0.015-0.063 t-ha-yr-hal-MJ1-mmin Taichung, 0.010-0.075 t-ha-yrha-MJ*-mmin Nantou, 0.0072-
0.067 t-ha-yrhalMJ1mm?in Changhua, 0.0023-0.083 t-ha-yr-ha-MJ“-mm=in Yunlin, and 0.0011-
0.084 t-ha:yr-ha:-MJmm=in Chiayi. Comparing with the results from Wann and Huang (1989), new
K factors obviously significantly changed with time, which might be attributed to obvious disturbance
of surface soils by long-term influencing of land uses including poor management of fruit yards and

dry farmlands.
Key Word: soil erodibility, benchmark soil, spatial distribution, soil erosion potential.
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3 Hus L 76,656,106.2 8.46 18  Kuh  E#E% 16,718,161.2 1.07
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19 Tap KM 15,658,399.0 1.00 R4 BB R 30 KEAKRIEAT
20 Ysl  ZELHZ 15,359,002.2 0.98
21 Tis  HFEHZA 14,820,653.6 0.95 TS ERRELAI
22 T §sEEA 14,261,004.7 0.91 B + 2 T TEFEEL B
23 Mit Bz 14,175,139.8 0.90 (m?) (%)
24 TSp JKIFEEZA 13,544,044.3 0.86 1 Yup  kFHR 20,124,584.7 1
25 Hyw HEEZ 13,521,755.1 0.86 2 - R 17,433,761.5 2
26 Yol HENZ 12,055,816.2 0.77 3 Hos  MItL& 17,119,190.9 3
27 Ce fEfstk 2 11,935,780.3 0.76 4 Ank SO 15,535,214.5 4
28 ClLv EEZ 11,446,814.5 073 5 Kip EEEAR 15,101,109.0 5
29 Pc Pz 10,966,993.0 0.70 6 Naf FEEEA 7,7122,359.7 6
30 Hsm  EEfZ 10,615,950.1 0.68 7 Lu RERRE A 6,700,657.2 7
P 30 1,566,821,482.9 76.9 8 vsl ELREA 4,068,651.1 8
9 Kuk $BHEZ 3,893,586.7 9
#3 WLRLUBEY A 30 KEARHFF 10 K0 EEs samessas 10
11 Kn HBTHEZ 3,436,044.6 11
A TERRER A 12 Nt  WETA 3,331,693.0 12
4 rgm I [l 13 Kst k& 3,228,823.1 13
W LA (m?) (%) 14 Khh JeELH 2 3,044,039.5 14
1 CTg KIEWZ 39,226,575.8 1 15 Cc faiithz 3,027,188.7 15
2 Spc F/UEEZ 9,307,118.5 2 16 Ce  [HEEZ 2,528,450.5 16
3 - St A 7,977,318.4 3 17 Tes  KIETEZ 2,056,921.0 17
4 St VUEEZA 6,451,507.5 4 18  Hsm  EEgHZ 1,987,632.2 18
5 CCe [HEZRZ 5,973,871.4 5 19 Chc  HiEZ 1,559,360.8 19
6 TSp IKTHEZA 4,867,978.6 6 20 Li  HMFARER 1,443,664.3 20
7 Luk B Z 3,473,859.7 7 21 Ts SN 1,396,274.4 21
8 Ank iz 2,909,932.3 8 22 Tc R 1,309,793.9 22
9 Ip  BEIA 2,768,130.9 9 23 e TN 1,127,659.7 23
10 T §iiEEA 1,602,896.7 10 24 il H&E % 1,125,530.2 24
11  Kuh B % 1,349,440.2 11 25 Stk BT A 1,099,582.6 25
12 Sp Tz 1,316,782.5 12 26 TLc EME4 1,085,585.7 26
13 Kip HE%% 1,071,365.9 13 27 Lt P 2 1,038,143.6 27
14 CTf KhiEZ 884,445.9 14 28 Kmc tIHfEZA 940,336.8 28
15 Spp /MMEHiZ 788,698.3 15 29 Lv EE % 906,627.7 29
16 Kk NEEZ 450,488.1 16 30 Yo EBffHA 634,997.9 30
17 Cm @l 395,683.8 17 qast 30 157,350,216.8 93.7
18 Lp LA 336,413.6 18
19 Kip - 335,911.2 19 5 EFEBRUSH AT 30 KEAKHEF
20 Hc ELEN 313,662.0 20
21 Te N 290,201.5 21 (S ERREL A
2 L REA 224,562.0 22 IR + 24T i EfREL Y
23 Lk - 172,719.7 23 (m?) (%)
24 Cc ﬁ;’ﬂ]//fﬁ 95,546.3 24 1 Yup 7}(3'2%: 146,480,528.0 1
25 Pt AT A 83,380.9 25 2 Hos  fIft% 87,004,188.6 2
26 Ph (& 77.233.1 2 3 - fHE 69,211,792.0 3
4  Kip HEHEZ 60,109,516.0 4
27 Pc  VHHZ 64,219.5 27 5  Ank [ 51,050,574.1 5
28 Tlc #EMEA 38,182.0 28 6 Naf FE#R 27,041,269.2 6
7 Kst ikt & 22,291,706.5 7
29 CTe ) 36,421.0 29 8 Kuh EEZ 14,971,309.5 8
30 Teu JURE A 29,011.1 30 9 Aws EXIZ 13,836,971.1 9
= 30 93,260,770.6 99.6 10 Tn  Efk 10,572,118.9 10
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1 Kuk % 8,713,263.9 11 2.2 tA 574

12 L MFRE 8,260,217.9 12

13 Spe /R A 7,729,448.0 13 291 s

14 Ykt CHIEEZ 7,288,714.4 14 21 BRI AHE

15 Chc HE#Z 6,334,194.4 15 D [ e R | SR

16 Nt miﬁ%% 6,002,7592 16 %*ﬁ)\g\@{j‘ﬂﬁﬁ&%*ﬂ(ﬁ” ﬁﬁﬁzlz{éfﬁx
17 Pu A 4,901,829.2 7 BHMESSMBE S+
18 Fs BBz 4,531,207.4 18 S b H . .
20 e [fE#H 4,039,404.4 20 A 2 U (= R T LS I R
21 Pul  fiRrt A& 4,035,811.3 21 e . NES . 2L .
22 Fal @ EKZ 3,948,113.6 22 %E:‘ = 1985 @&’i’f‘ ’E// {b’%miﬁjﬁmiiﬁ
23 Hss  AIELLZ 3,028,989.5 23 PR 0 1984 1 R - BB
oIS X LRS00 SHOULLWED
2% v EEL 3,393,726.1 26 T HIEA RS E Aol - (LR AR RS
2 To WPEA 30652y ERGEEAEY  BEHEN
28 Ysl  EEHZ 3,099,711.5 28 . e PR o
29 Ph HHZ 2,892,233.0 29 FMBET o MESRIEEERI & RS o BT
N ve Bipsik 2635183 0 R 27 > SOERPREEREZ T - K -
e 30 676,772,769.4 88.5

BEIE ~ Bz[m ke A A G SRR B S AT
Hh R B PR R AT B AT E LA

22.2 HBME T

FriRbRER At 1T RS E & A
Bl DIBRHER I A BT E SRR > B
FT A L-H (soil core) M E T HELRAG R -
PREE0-30R T Z R AANE Ry oA - e E
Bt T DU T3

1.-FEE #5547 © EhEEET A(Gee and Bauder,
1986) 5z ik
AR EE B 51 0E M € £ D fir (2-0.05
mm) ~ #3417(0.05-0.002 mm) Kz &Lz (< 2um) 2
ZHRCELA o I HEZERT T BEFHTD(2-0.5 mm) ~
BLL N ti#(0.5-0.25 mm) ~ 4i{)(0.25-0.1 mm) ~ fix&f

200000 250000

2690000
1

= 2 T
2690000

2640000

J
s ] \Px
2640000

2590000
)
T
2590000

w Ewikiie Bl FHIRR
o BRMRID g “’%E #1(0.1-0.05 mm) -
A BARERED X
S L e N et B b
3] U OBRRKEE  BRER Km [3 2:[:%1%}5@%% : fﬁﬁzﬁ%ﬁiﬁ%ﬁ@iﬁd\
200000 250000 {&%%%ﬁ(USDA)%i%%ﬁEP/D

Bl R HE SRR R

(National Soil Survey Center)H flx > + 1554
(BRI TWDO7 —RE 7377 FEAEE)

% 3t 5 i} (Field Book for Describing and
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Sampling Soils, 2014) 7 Fi&s - B E £
BRI BLRU )N

3. HIEEIIRER | P E R E A (weight-
mean diameter, MWD)(Le Bissonnais, 1996)
DAz sk At B g E 2 e E
SRS FRENSYFIEE%2 mms L mm 0.5 mm
0.25 mm - 0.104 mmEfdy -Gk 18 FEEL%
Bl TERIS R EERE 8 E -

4 +BKDEREHE * R ANZE
(Campbell et al., 1986)

PSR A Ba Al B b T 38K - 40
BECEM AR A S ZHIPALE - AT
BEE A AR < A £ 5l 1 (soil core)  E A 558>
e ERE - DUE/KEDANIE TIBEE K
JE o

5. LEAWESE
Sommers, 1982)

HY 0.5 @57 1~ 52 & 72500 ml = f& SR
T~ il SR H R 7 i A 20mI 1N EE $% i 5
(K2Cr207) 5220 ml 95 %A% (H2S04) - 754y
B MBS G > FFELI30 8 -
B A 100 ml 25 87K ~ 5ml 98% 2 i fis
(HsPOs) e 43k 2E 5 1<Kl (0-phenanthroline
indicator) - L 0.5 N i & o8 #% #% /8 %
(Fe(NH4)2(S04)2 - 6H20)E 24X B -

6. WA HIE © LEEA

1] FEI B[] 72 /5 100em® 2 < 8 5 1 -
BA LT - DIAEE R A 20 6
TR [ E = i’ AR L1055 °C HEZ LAl
frE - SEIRE H E R IR Z TER B+
SRR -

1HEEOE  BEEA
FE—E R 2 itk R LR B AE#10

»

‘B E(E7A(Nelson and

B > (S EE RN ERAE_ L0y R o IR
#10ER4E > 1= R A ER4E_ AR R s - A
gEfE% - BUEE I EEML - B TEE
A& e

2.2.3 TEhEhFEEIEMS

A ZE 44 35 Wischmeier(Wischmeier and
Smith, 1984) A (ANZ(L)F7R) - IR
GERANETHER SR SRR T8 ah
MEFEEK) -

K (221il)=0.1317 x K (FL)
=0.1317%[2.1M 114 (10%) (12-a)+ 3.25(b-2)
+2.5(C-3)]/100 ..., (1)
o M = PR AR
(0.002~0.1mm) x (100%-%L#ir%)
a= FREEE%)
b= TEELERESE
c= THERIAEMESE -
KE TIEEWE & &8 4% 0L 4%t

Pt

=1
#6 TIBERESE
‘ErE2 - HIAERIN
e TiEaER ()
1 RAHFEL <1.0
2 HHFE 1.0~2.0
3 ek FR 2.0~10.0
4 Bk ~ R ARBCHETEY >10.0
RT IBBENSE
R, s b 5oy
BEESEIE BiEN (nm/h)
1 EFS >125.0
2 h 62.5~125.0
3 th&E 20~62.5
4 RS 5.0~20.0
5 & 1.25~5.0
6 ] <125

224 T+EEREBZER TR < a3
AW 2 B ER 5 AR SR FE AT A ]
(Environmental Systems Research Institute,

\ol.14
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Inc., ESRI)BH 5% B EH A &fk Az ArcMap
10.2 » {REAI A 1505 3G 2 £ 8 s B (K)
PA—fi 52 A1l (Ordinary Kriging); A& A i 77
AR A o e LI M S ] P9 < £ R A
850 MO HL A BRI A T (113524100 m - 1000
m) 2 L3P ah T B(K factor) 2 ZE ] 73 #i
o Hrp—f s Mgk R PR EARAME F—
L IR — Mo A A DL ERTEG(Z0)
SE HE A AR RIS A Z HE GG ARRIEG(Z0) > H
L ERARE - MR RS 2R -

1. A RS EECAE Z 2R R B N

Var [ Zo'—Zo]=min ......coooeoiiininne, (2)
% Var [[=3f R AR E R R -
2. &M HESEATHENSMEES

i=1

Heft Lo B—H# -

=~ ERYEE R
3.1 +EEahisE (soil erodibility, K)

ARWHFE T 208 TR R B L3 PR 52 150
T AR E R E T T KBS
ZTEWESEET RS R R ks
H o FROFUR BRI ETE T S 2 1858
e o /I ME 4T £50.0009 tharyr-ha™-MJI
mm? 5 A4 %50.0630 t-ha-yr-hatMJItmm-
b EEREHARNZY£1720.0093 - 0.0745 tha-yr-ha™t-
MJ-1-mm™» [ E( L RA45117720.0072 - 0.0780 t-
ha-yr-hal-MJtmm? » BHRELZLY1)120.0227 -
0.0826 t-ha-yr-hatMJtmm? » FZFRLLY/ A
0.0116 - 0.0844 t-ha-yrhaMJ*mm? -

AT S TP R E LSRR+ 2
KIE > DAIRRT & 1% - T353R B RA R

K 18- 4 2020.11

Vol.14 No.3

RAERAE LB Ay + 380 ek ofi5 B (A1 2% 8 K [
2(a) AT 7 ) M 25 K B B B 8 A Bl e R 3R
(1989) HyEER([EI2(0)HT R)HTT * FE ALY
HAE R B 2 LT e E BN > H P EMA
KRt S EmeE et - R aE
I RILL (RO EESS -

AWtFesatoth#rr (E3) &~ F
PG SR LR 2 P T e FR B B
o iR eESy - HE R i
B S AL S 2% - BB LI
i IR E SRS - MR AT RE Ry LR
ANEERTEL - EMREIEEES . TR ek e R
HEEpIRm b Rs  HERAGRSER
30% > HURIETE Ry A E LA = - FE R
HRteZ DA S MEAE > BT EFEK
H B3R E AR E MR (R 9) Z & AT G ik

2SS -
3.2 BRI ZE RIS ATIE

AEHFEF FHWischmeier (Wischmeier and
Smith, 1984) /A=A HEE AT FIHY HIF I abiE
FEEUK) » DU EHIRES > 53 Al DA—R% e
H<iz(Ordinary Kriging);Z:4g B & R LIz,
(100 m -1000 m) g el A FE B (K) 22 ] o
il 4 & 2P - A FE4g 3 KIE 77l AH
N E A LSBT (1989) 7455 » DUE/K
12 B AP E (U SEAMRR Z PR ~ 2F /ST R
HHURILE » DU SRR T ILSHE) K (E 2= 52
R K{EH19894170.040 tha'yr-ha-MJ
Lomm 11 i1 22 2016 =9 K 720.050 t-ha-yr-ha
LMt -mmt fEm B E 19994 921 A R I Rk
HYEE R BRI LD K2 - JRFER o LU st - 58
ME R EEEIFTE - 2R Q01DRERT A
SCRREER > AR AR A2 Hrp > 921
RIEMERT - F2a IR - Bl A

» 4



HESRES-ANE

\\IL

ha > +AMERINEKZ L

i‘%ﬁﬁﬁ/% ] %ﬁﬂ* m/@(i[%/ﬂiﬁ) a1°

- 0.05080 t-ha-yr-hat:MJ*mm?17 g

A T R AT L % -
3.3 igihakiE IR T A 2 Bk

B AT

SRR R R (F210)

MR LR K HERE I FE4528
B HEKRZ

BESE > bt
G R LI i KAE 53 i B Ry 1720.02576

RIERE

5 9155(1989) 2 - 158 il
feRUhE - REEH R 2 i B 50% 2 +

B T a5 8

| SNy

HENNEERI Fs52% ; T iB b Z R F548% 2210
BUR - BRIt 2 g e R S5 304F
[ b At R T R - HL 28 Rl
Hhn - SR A E R > 2AERALLY
b s el RO I 1 R 84 EZ%PPWI
RRE - SREEERE - REE R
SCELAE M Do M A SE MR S o [RIRAY it
MBS R HA R T 8830 © &R Eiem > &
SHAR R BAERDRAE ~ AR R AR B R
RESCREEHEAEE M B e 8
B B S O I L e el S -

R8 BT - Mt - 2K EMBREESERUSSER L 27 TR e R

EhmERGEE | FIROMERERRS | WALREREERS | BRGSO EEMERER
Ik Ik Lk Ik S
Tc-1 0.0590 Nt-1 0.0490 Ch-1 0.0672 YI-1 0.0380 Cy-1 0.0370
Tc-2 0.0610 Nt -2 0.0397 Ch-2 0.0662 YI-2 0.0420 Cy-2 0.0344
Tc-3 0.0379 Nt-3 0.0503 Ch-3 0.0609 Yl-3 0.0706 Cy-3 0.0619
Tc-4 0.0228 Nt -4 0.0313 Ch-4 0.0167 Yl-4 0.0587 Cy-4 0.0644
Tc-5 0.0431 Nt-5 0.0469 Ch-5 0.0589 YI-5 0.0561 Cy-5 0.0459
Tc-6 0.0504 Nt -6 0.0421 Ch-6 0.0507 YI-6 0.0826 Cy-6 0.0253
Tc-7 0.0258 Nt -7 0.0288 Ch-7 0.0385 YI-7 0.0327 Cy-7 0.0616
Tc-8 0.0293 Nt-8 0.0686 Ch-8 0.0246 Y-8 0.0569 Cy-8 0.0656
Tc-9 0.0517 Nt-9 0.0361 Ch-9 0.0260 YI-9 0.0529 Cy-9 0.0512
Tc-10 0.0340 Nt - 10 0.0344 Ch-10 0.0393 YI-10 0.0274 Cy-10 0.0728
Tc-11 0.0393 Nt - 11 0.0402 Ch-11 0.0336 YI-11 0.0588 Cy-11 0.0453
Tc-12 0.0403 Nt - 12 0.0196 Ch-12 0.0261 YI-12 0.0631 Cy-12 0.0418
Tc-13 0.0298 Nt - 13 0.0289 Ch-13 0.0425 YI-13 0.0499 Cy-13 0.0603
Tc-14 0.0009 Nt - 14 0.0434 Ch-14 0.0157 YI-14 0.0552 Cy-14 0.0554
Tc-15 0.0195 Nt - 15 0.0745 Ch-15 0.0119 YI-15 0.0421 Cy-15 0.0473
Tc-16 0.0329 Nt - 16 0.0608 Ch-16 0.0197 YI-16 0.0571 Cy-16 0.0591
Tc-17 0.0207 Nt - 17 0.0513 Ch-17 0.0270 YI-17 0.0600 Cy-17 0.0572
Tc-18 0.0505 Nt - 18 0.0272 Ch-18 0.0580 YI-18 0.0617 Cy-18 0.0556
Tc-19 0.0596 Nt - 19 0.0717 Ch-19 0.0072 YI-19 0.0463 Cy-19 0.0626
Tc-20 0.0369 Nt - 20 0.0469 Ch-20 0.0460 YI-20 0.0473 Cy-20 0.0548
Tc-21 0.0593 Nt - 21 0.0382 Ch-21 0.0149 Yl-21 0.0629 Cy-21 0.0580
Tc-22 0.0482 Nt - 22 0.0359 Ch-22 0.0411 YI-22 0.0373 Cy-22 0.0405
Tc-23 0.0630 Nt - 23 0.0392 Ch-23 0.0252 YI-23 0.0227 Cy-23 0.0667
Tc- 24 0.0542 Nt - 24 0.0093 Ch-24 0.0324 YI-24 0.0328 Cy-24 0.0491
Tc-25 0.0323 Nt - 25 0.0100 Ch-25 0.0780 YI-25 0.0336 Cy-25 0.0431
Tc-26 0.0152 Nt - 26 0.0300 Ch-26 0.0141 YI-26 0.0486 Cy-26 0.0587
Tc-27 0.0243 Nt - 27 0.0178 Ch-27 0.0664 YI-27 0.0542 Cy - 27 0.0844
Tc-28 0.0407 Nt - 28 0.0348 Ch-28 0.0328 YI-28 0.0590 Cy-28 0.0689
Tc-29 0.0586 Nt - 29 0.0248 Ch-29 0.0462 YI-29 0.0369 Cy-29 0.0703
Tc - 30 0.0468 Nt - 30 0.0398 Ch - 30 0.0270 YI - 30 0.0510 Cy -30 0.0116

it KRy b a5 8 (thayrhatMItmm™)

»
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R BT - MR - AR - EMBEESRRUSSER L (0-30cm) L RHE

R LA By £ A BHE HKE wRTE anR Bk R E
mm/hr glem?® % mm
Zf 51.6+195 37.0x147 114+979 156+0.65 472 +49.6 126+0.14 23.9+247 1.09 £ 0.54
% 48.1+903 353+115 16.6+7.31 1.30+0.64 30.0+£35.3 1.28+0.13 135+234 1.02 £ 0.45
o 525+173 332+131 144+803 210+170 986+402 1.23+014 177+184 092+0.35
EMEL  465+142 36.3+106 17.2+920 2.84+1.39 84.5+50.9 132+£0.17 156%17.2 0.86 £ 0.39
ik 59.6+119 277+130 126+842 223+131 70.2 £54.6 1.24+0.16 9.13+123 0.96 +0.33
: J?WQ g 225:000 z7slm
e 7 ;
1
| Bl
T
$ | ovhemmw
= BNE
M At #K
i et
[90.025 - 0.030
g [710.030 - 0.035
s [10.035 - 0.040
[10.040 - 0.045
[10.045 - 0.050
§ | EH0050-0.055
3 I 0.055 - 0.060
N
W$E
% N
0510 20 30Km
B2 EEFEELSE PR R THE - (QFARERGFEE) © ()EEREEE

K i3 b 2020.11

(198 EHBULGERCIAEIE) - BRATWDIT ST EERR)
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Soil erodibility (K value, t ha yr ha™* M3t mm™1)

0.1000

cv=27oy  CVT8Y
CV=52% ° o
0.0800 - CV=41% °
°
4 °
CV=40% f
0.0600 - T _?_
p— | 0.05369|
0.04995
0.0400 A 0.03716
0.03960 0.03905 — = _L
°
°
0.0200 - i °
° °
. °
0.0000 * T T T T
) N .S QO *’\
S ® ™ N &
RS ™ O 3 QO

B3 EEPRIEiSRAT L T e E B e 1 © LRI F R TIME - EFRERK

AR 2 R -

F10 ATAFTEE R (1989) A &M TIE S BKE Y ZE (RZEE > 50%)
AP EE BHE S Twowr  TWDET BORR g AR BIE am
PREERSR AT sE i N Y 1999 4 2011 4F HEL ) ®) (B-A) (%)
Tc-2 =Zf FEA  EEN 223215.0 2688897.9 FH  FEikEs 4 0.0610 0.033557 -0.02744 81.8
Tc-14 ZF A 2N 227662.0 2683968.0 & HiE v 0.0009 0.039441 +0.03854 97.7
Tc-15 Ef  #Hda Bl 227150.0 2681354.0 & P v 0.0195 0.040507 +0.02101 51.9
Tc-17 Z  FFEM BN 220583.0  2656754.0 TTHk R v 0.0207 0.048054 +0.02735 56.9
Nt-8 Bfe EEEEfH  HEH 228239.0 2636960.0 FHERE  HAM v 0.0686 0.042364 -0.02624 61.9
Nt-15 ®mf  PrlgE EEE 218322.0 2630764.0 ZXE B v 0.0745 0.039360 -0.03514 89.3
Nt-16 Ff& fEEESH  REHHE 230136.0 2637326.0 HERE ~ FHEMK 4 0.0608 0.039305 -0.02150 54.7
Nt-19 e 84 EEN 225054.0 2644071.0 &K - v 0.0717 0.046743 -0.02496 53.4
Nt-24 5% HHEE  SpE 242542.0 2660049.0 FH 2H 0.0093 0.033197 +0.02390 72.0
Nt-25 F9¥  SfEfE = 243980.0 2654695.0 HMH 2H 0.0100 0.031799 +0.02180 68.6
Ch-3  ZMb UK4F &SR 2141650 26327120 HH £H 0.0609 0.039142 -0.02176 55.6
Ch-4 b FEHE4  EHN 207932.0 2659924.0 FAZEMR  FHEEM 0.0167 0.046100 +0.02940 63.8
Ch-5 @k —UK4F  KER 212893.0 2633607.0 S HEARR v 0.0589 0.038816 -0.02008 51.7
Ch-11 (b ZFE# ek 211697.0  2651945.0 FHEERL RE v 0.0074 0.045729 +0.03833 83.8
Ch-14 @b fCHEgy @k 206943.0  2659681.0 i HE 4 0.0157 0.045968 +0.03027 65.8
Ch-15 #®{b #fbem  ZRE 207741.9 2662478.0 FEEEML  FEIEM 0.0119 0.046089 +0.03419 74.2
Ch-19 (b Z/K¥F  &F0R 211647.6 2636187.1 ZE hiaii v 0.0072 0.040344 +0.03314 82.2
Ch-21 ®Mb ZFE4F  REEN 212999.0 2652711.0 ik b A 4 0.0149 0.046037 +0.03114 67.6
Ch-25 ®fb #fbmi  HUEE 206665.0 2661097.0 ELLESH Tk v 0.0780 0.046213 -0.03179 68.8
Ch-26 #®{t #fh HERE 209692.0 2662841.0 HifgHh  FHIEM v 0.0141 0.045965 +0.03187 69.3
Yl-3 S0 NI AN TR | 1 = 211447.0 2621737.0  fThk AR 4 0.0706 0.039810 -0.03079 77.3
Yl-6 Ehk HYUAD AN 209934.0 2617649.0 FE FEIZEAA v 0.0826 0.041630 -0.04097 98.4
Cy-27 F&ER RIE# 5N 208338.0 25744330 fiHk RE 4 0.0844 0.046716 -0.03768 80.7
Cy-30 &% ' ZKK 201414.2 2585820.0  F&H it 0.0116 0.046293 +0.03469 74.9
Cy-10 & WL gk 203645.0  2609270.0 EiA:ih £H v 0.0728 0.046345 -0.02646 57.1
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g~ sEmEd R

1= Pl Lt 2 b e 5 BT F B
HIEE S - PR EMR R E RGN
eSS - TR PUTRIRE IEGE

2. AN 5T 45 B 19894F 7 28 1~ B8 Bl o A
FEEAE S » MU DUEKAE A B AT E
S EAHBERE - TLUE/KZE BN
FHONEMIG Z AAAED ~ 2N R bidrdt
% DUSCFaT R TIL8E) 2= R i i K(EH
1989/F.#40.040 t-ha-yr-ha-1-MJ-1-mm-18 1
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Investigation of Vegetation succession at landslide scars with hydroseeding:
take a site of Tainan Astronomical Education Area as an example
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Abstract

After Ji-Ji Earthquake in 1999 and Typhoon Morakot in 2009, landslide disasters obviously
increase in Taiwan. Overuse of slopelands results in rapid disappearing of vegetation cover and
serious soil erosion. Artificial hydroseeding at landslide scars could be a critical and effective
method to accelerate vegetation cover to prevent bared slopeland soils from erosion. This study
tried to evaluate vegetation succession along a chronosequence of landslide scars in southern
Taiwan. In this study, we established a chronosequence including four former landslide scars in the
mudstone area, southern Taiwan, ranging in age from 1 to 11 years post disturbance as determined
by landslide mapping from remote sensing. The younger landslide scars (plot IV) were artificially
colonized by Paspalum notatum, Miscanthus and Koelreuteria elegans, while after approx. 5 (plot
IIT) to 8 (plot II) years of succession, natural tree species were dominating. Our results indicated
that the aboriginal tree species are dominant at landslide scars after 5 years since artificial
hydroseeding exdigenous species such as Bidens pilosa L. var. radiata Sch. and Panicum maximum
are dominant after 2 years. Furthermore, this study also measured biomass and soil organic carbon
stocks on the recovering landslide scars and compared to an undisturbed low elevation evergreen
broad forest stand in the area. Our results from this in-situ study suggest that recovering landslide
scars are strong carbon sinks and artificial intervention could effectively overcome an initial lag
period of vegetation re-establishment and accelerate vegetation succession.

Key Word : hydroseeding; vegetation succession; vegetation engineering
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Feasibility Study on Particle Size Analysis of Mountain River Bed Based
on UAV-associated High Resolution Images and Point Clouds
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Open Source Distributed Rainfall Runoff Model to Estimate the Potential
Debris Flow Torrent and Agricultural Pond Streamflow
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