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Study on Rainfall Erosivity Index in Eastern 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
60 stations of the Central Weather Bureau in the eastern 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,

K R #2021.03  Vol.15  No.l )))




summer, autumn and winter), dry and wet seasons, and each year. The rainfall erosivity index of

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,

climate change
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B4 | 14 |#EE#% | COUS20 | 308079 | 2725791 | 517 880 20,102 -
FETSH | 15 | ZEPH | COU940 | 330354 | 2725448 | 25 587 18,578 -
JCIE4E | 16 | KEE | C1T970 | 338079 | 2755713 | 183 594 19,362 -
A0 | 17 | ORI | C1T940 | 308048 | 2674177 | 539 603 21,775 34,882
EWAL | 18 | T | C1T920 | 284741 | 2579934 | 68 492 17,738 -
FSHR4E | 19 | K¥E | COT820 | 309418 | 2729950 | 550 362 23,694 -
BZEAL | 20 | K7 | C1T950 | 283452 | 2593430 | 1,050 | 1,151 28,684 -
EWAL | 21 | HBLI| COT9A0 | 293353 | 2617521 | 498 518 16,953 -
FSARAD | 22 | 4% | C1T830 | 310590 | 2647507 | 675 400 29,859 -
EH$A | 23 | EH | C0Z061 | 248578 | 2571798 | 174 412 17,725 9,906
| EUREE | 24 | Irlll | C1Z040 | 271457 | 2557551 | 434 | 458 15,555 10,011
jiij 1840 | 25 | J¢1E | COT960 | 294984 | 2634271 | 120 552 16,702 -
.

F| HE4L | 26 i C0Z150 | 281013 | 2582451 | 27 429 14,463 -
HZEG0 | 27 | VAL | COT900 | 325236 | 2684780 | 160 540 21,606 11,189
EIRYN | 28 | HI%E | COZ170 | 276848 | 2567426 | 199 396 13,313 -
F5RR4E | 29 | Aot | COT9DO| 281170 | 2541301 | 8 520 28,157 -
EHE4L | 30 | HAE | C0Z020 | 250575 | 2509400 | 211 462 22,109 -
FSARAD | 31 | J&¥E | C1T800 | 243132 | 2499005 | 1,260 | 433 14,223 -
THSHE | 32 | &% | CIT990 | 246595 | 2493146 | 128 444 16,811 -
FSHRAD | 33 | Eifit | C0Z190 | 292146 | 2576111 | 62 427 23,512 -
FSHRAD | 34 | 228 | C1T810 | 288703 | 2703528 | 2,049 | 588 14,738 -

»

K 1% 2021.03

\ol.15

No.1




F1 REHECOE PR ERELEARE R (8)
% X Y R | BRERR Kﬁﬁ£2$¥i@ %@/%(\1979)33
. APsElE  |4m5RE| 1 Ik awoeny | qwoen | m | St FErRhabiagy | SEERERT P ER R R
(MJ-mm/ha-hr-yr)| (MJ-mm/ha-hr-yr)
HAS | 35 | i | C0Z180 | 238582 2464538 | 34 478 19,746 -
ZWD | 36 | = | C12120 | 285217 | 2698612 | 62 501 16,159 7,365
IfdEsl | 37 | #EES | COZO70 | 296118 | 2677766 | 247 391 10,699 -

| FEAREE | 38 | SiAFT | C1z130 | 286470 | 2587989 | 187 | 449 17,654 -

i[f JFbRSE | 39 | MK | COZ160 | 273394 | 2530845 | 124 | 535 18,464 11,284

}% JEFREE | 40 |EVAALLI| COT9GO | 262617 | 2535184 | 605 664 18,585 -

H WEAD | 41 | ¥ |COTOMO| 313995 | 2671500 | 92 561 12,612 -
FSORAD | 42 | HEN | C1T980 | 322578 | 2725438 | 1,306 | 637 20,575 -
WEAL | 43 | D& | COTOI0 | 252395 | 2506411 | 152 569 23,044 -
=W | 44 |fEf0E | COT870 | 289458 | 2676351 | 135 536 21,904 -
VeSS | 45 | FES | C1S660 | 311485 | 2659539 | 794 379 10,636 -
U | 46 | LFY | C1S620 | 326066 | 2724526 | 122 480 33,000 -

KR E4R| 47 | ASZLI| COS770 | 301747 | 2640828 | 375 505 20,567 -
Kk E4D| 48 | AJiE | COS690 | 288217 | 2596177 | 522 437 12,482 13,378
4D | 49 | [EIFS | COS750 | 300152 | 2651321 | 2,280 | 730 18,177 -
A E4F | 50 | A b | COS740 | 296220 | 2626987 | 289 355 13,090 11,659
| BUR4E | 51 | HUH | C0S810 | 292829 | 2625781 | 65 440 23,329 -

- BAEGHR | 52 | K04 | COS700 | 252764 | 2566384 | 507 465 27,016 -

Ki G40 | 53 | 4l | C1S820 | 300572 | 2594777 | 177 335 17,845 -

& KR4S 54 | <5 | COS790 | 333963 | 2749783 | 236 376 16,711 -
0840 | 55 | )& | C0S830 | 291839 | 2657674 | 288 393 11,710 -
24T | 56 | FEH | C0S840 | 327385 | 2745790 | 22 446 23,888 -
BOMAN | 57 | HOBE | C1S630 | 302544 | 2609046 | 23 364 16,905 -
REET4E | 58 | FEEF | COS710 | 314863 | 2738581 | 382 377 15,008 11,471
K EE4R| 59 | #HEJR | C1S800 | 301803 | 2647993 | 80 399 19,692 -
AR | 60 | EEK | C1S670 | 325830 | 2730750 | 1,580 | 436 7,676 -

BRI - VRS R A A
<2 IR T ehtE R B ERRR A
b4 H R? =} R? £k R? =S R?
=8 | R=5.35P07 | 079 | R=0.73P1¥ | 074 | R=1.43P127 | 077 | R=0.04P1%° | 0.64
AP | Re5.28PL2™ | 074 | R=0.13P2 | 096 | R=0.05P™ | 0.92 | R=0.001P2% | 0.83
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®2 FVHEENR e R R IR (R ()

e & R? B R? £k R? =S R?
A4 Rs=1.12P18 0.82 Rs=1.20Ps128 0.78 Rs=0.08Ps167 0.85 Rs=0.002P:215 0.78
ALl Rs=0.54P;1-24 0.90 Rs=0.50P145 0.84 Rs=3.63Ps118 0.79 Rs=0.22P142 0.87
il Rs=0.10P;58 0.77 Rs=0.61P140 0.85 Rs=0.79P13 0.98 Rs=0.39P137 0.77
KB Rs=1.74P103 0.78 Rs=2.28P118 0.72 Rs=0.78P;1% 0.76 Rs=0.05P,156 0.72
5F74 Rs=1.24P;108 0.85 Rs=0.76Ps136 0.76 Rs=0.49P;142 0.75 Rs=0.02P184 0.88
B Rs=0.13Ps142 0.89 Rs=0.09Ps165 0.84 Rs=0.16Ps>5* 0.91 Rs=0.16Ps1-3 0.80
IR Rs=0.08Ps166 0.94 Rs=0.08Ps166 0.94 Rs=0.05Ps1-7 0.93 Rs=0.003P2%8 0.72
FEZ Rs=0.91Ps114 0.71 Rs=6.62P;1% 0.76 Rs=3.48P;116 0.70 Rs=0.03Ps1-"! 0.76
W Rs=1.91Ps103 0.72 Rs=3.15Ps117 0.79 Rs=2.00Ps1-25 0.73 Rs=0.04Ps168 0.87
FEB, Rs=0.01Ps?0! 0.88 Rs=0.87Ps!34 0.88 Rs=1.72Ps!24 0.94 Rs=0.04Ps17 0.63
% Rs=0.40Ps143 0.83 Rs=0.61P145 0.78 Rs=0.22Ps151 0.83 Rs=0.21P146 0.80
BT | Re6.87P078 0.78 Rs=0.39P145 0.70 Rs=0.12P;160 0.88 Rs=0.01P183 0.64
TR Rs=6.27Ps083 0.78 Rs=0.44P146 0.83 Rs=4.08P;114 0.72 Rs=0.32Ps137 0.65
N, Rs=1.79P100 0.62 Rs=0.23Ps56 0.84 Rs=0.86Ps1%7 0.86 Rs=0.03Ps181 0.91
N Rs=0.08Ps162 0.66 Rs=1.79Ps125 0.63 Rs=0.52P;142 0.91 Rs=0.03P;185 0.89
i Rs=0.07PsL7 0.78 Rs=0.65P;141 0.75 Rs=0.31P;152 0.88 Rs=0.06P-75 0.90
PN Rs=0.14P145 0.85 Rs=0.08Ps176 0.91 Rs=0.16P;163 0.95 Rs=0.05PL71 0.88
K&z Rs=14.54P 069 0.64 Rs=0.67P17 0.70 Rs=0.37Ps144 0.85 Rs=0.09Ps14° 0.72
AELL Rs=0.04PsL77 0.71 Rs=1.93Ps123 0.74 Rs=4.84Ps113 0.79 Rs=0.09P;168 0.85
i Rs=0.61Ps116 0.72 Rs=0.04P;188 0.86 Rs=0.86Ps1-3 0.94 Rs=0.06Ps1-7 0.91
EH Rs=0.91P1-25 0.63 Rs=0.79P139 0.71 Rs=2.18Ps1-24 0.79 Rs=0.19P154 0.89
Al Rs=0.93P112 0.65 Rs=0.36Ps150 0.60 Rs=0.39Ps148 0.85 Rs=0.05Ps174 0.93
18 Rs=1.39Ps107 0.74 Rs=1.84Ps123 0.75 Rs=0.36Ps148 0.84 Rs=0.05P175 0.81
HHENEE | Re=1.50PsL0 0.60 Rs=0.33Ps52 0.88 Re=1.11Ps134 0.92 Rs=0.07PsL73 0.93
FEpk Rs=0.43Ps13 0.63 Rs=0.19P160 0.72 Rs=0.56Ps143 0.91 Rs=0.03P;88 0.89
% Rs=0.13Ps167 0.64 Rs=0.60P141 0.66 Rs=2.02Ps1-23 0.78 Rs=0.06P175 0.92
ks Rs=0.22P;156 0.74 Rs=0.03P;1%2 0.89 Rs=0.18Ps15 0.93 Rs=0.03P1% 0.80
B Rs=0.33P;110 0.60 Rs=0.03P1% 0.74 Rs=0.26Ps154 0.79 Rs=0.59P13 0.76
s Rs=0.01P;18 0.86 Rs=0.11P165 0.85 Rs=0.24P;154 0.89 Rs=0.05P;184 0.77
R Rs=0.80Ps12 0.74 Rs=0.81P;36 0.72 Rs=0.96P;1-% 0.87 Rs=0.06Ps1-7 0.92
it Rs=1.10Ps:17 0.71 Rs=0.20PsL62 0.88 Rs=0.92Ps037 0.93 Rs=0.15Ps162 0.81
2213 Rs=0.03Ps166 0.92 Rs=0.06Ps1-"! 0.83 Rs=0.71P;136 0.91 Rs=0.11Ps146 0.77
Wik Rs=0.14Ps156 0.91 Rs=0.47Ps!51 0.84 Rs=0.46Ps48 0.91 Rs=0.06Ps-77 0.91
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®2 FVHEENR e R R IR (R ()

e & R? =) R? X R? &S R?
5 Rs=1.18PM11 0.66 Rs=0.08Ps1173 0.77 Rs=1.91Ps!26 0.77 Rs=0.09P;169 0.88
85 Rs=1.48Ps11 0.67 Rs=0.69Ps137 0.77 Rs=0.82P134 0.81 Rs=1.48Ps11 0.67
$EFY Rs=0.76P;108 0.79 Rs=0.04P;1.8 0.83 Rs=1.13Ps1:34 0.83 Rs=0.02P;192 0.88
[k Rs=0.04P;18 0.76 Rs=0.32P;154 0.82 Rs=0.58Ps143 0.88 Rs=0.11P165 0.83
JEARLL Rs=0.04PsL71 0.75 Rs=0.56Ps1-% 0.80 Rs=1.03Ps3 0.87 Rs=0.39P;131 0.86
EH Rs=0.91Ps127 0.75 Rs=1.37P;s1-26 0.76 Rs=0.64P;140 0.80 Rs=0.01P;2.06 0.75
BETH Rs=0.89Ps!10 0.87 Rs=0.16Ps!58 0.82 Rs=0.14P;1 63 0.91 Rs=0.003Ps201 0.68
b1 Rs=7.76Ps280 0.67 Rs=0.17P;163 0.84 Rs=1.78Ps1%5 0.72 Rs=1.07Ps1-20 0.70
e Rs=0.34Ps!32 0.70 Rs=0.03Ps8 0.84 Rs=1.23Ps!33 0.85 Rs=0.05Ps176 0.91
] Rs=1.50Ps1.00 0.71 Rs=0.58P;1-3 0.78 Rs=0.13Ps164 0.88 Rs=0.36P;131 0.88
+fx Rs=2.57Ps!10 0.77 Rs=0.40Ps!48 0.82 Rs=1.08Ps!35 0.87 Rs=0.14Ps16 0.88
KL Rs=1.96Ps!18 0.85 Rs=1.31Ps2 0.74 Rs=3.41Ps!17 0.80 Rs=1.50Ps121 0.77
KWRE | Re=1.41Ps120 0.68 Rs=3.94P;1.08 0.75 Rs=3.22P140 0.81 Rs=0.43P;145 0.78
IF1F5 Rs=0.74Ps123 0.88 Rs=0.53P;1-% 0.87 Rs=0.21P;150 0.83 Rs=0.37Ps1-23 0.96
LA Rs=0.34Ps150 0.71 Rs=2.47P;116 0.63 Rs=0.12P;166 0.88 Rs=0.24P;155 0.80
B Rs=0.20Ps!-69 0.82 Rs=0.16P;166 0.88 Rs=0.85P;1-% 0.89 Rs=0.93P;1-% 0.72
HIA Rs=0.57Ps1:34 0.80 Rs=0.25P;152 0.90 Rs=3.88Ps18 0.65 Rs=0.31Ps1% 0.70
4ol Rs=1.45P122 0.65 Rs=0.42P;145 0.94 Rs=0.26Ps55 0.87 Rs=0.07Ps174 0.94
&@ Rs=2.17Ps116 0.80 Rs=0.20P;15 0.93 Rs=0.53Ps144 0.87 Rs=1.41P;118 0.80
& Rs=2.44P;104 0.75 Rs=0.56P;140 0.84 Rs=2.75Ps1-20 0.71 Rs=0.32P;153 0.87
[E2]zs! Rs=3.95P;105 0.62 Rs=0.33P;152 0.81 Rs=2.79Ps118 0.91 Rs=0.68Ps1-37 0.85
HOR Rs=0.10Ps™8° 0.73 Rs=2.69Ps16 0.87 Rs=0.77Ps-40 0.82 Rs=0.58Ps142 0.88
JEEET Rs=0.20P140 0.98 Rs=0.24P;154 0.86 Rs=0.22Ps158 0.78 Rs=0.14P;163 0.89
E) Rs=0.50Ps!50 0.81 Rs=2.06Ps20 0.84 Rs=0.53Ps!47 0.87 Rs=2.51Ps110 0.82
JEER Rs=0.25Ps138 0.89 Rs=1.90P;113 0.81 Rs=0.35Ps143 0.82 Rs=0.05P;1.8 0.85

532 1R %5 N\ (1996) 15 Hi [ bl U ik i BUE
ATLREANHY - EEUER - 82083 R AE 2%
SPERFEE > TR RA)~(T)3 -

LI Y (4)
D )y P /R (5)
Rq = X321 Rj oo (6)
B Yyl T 7)
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AW FER F SRR [ e U L e PR P S
M B HEL R (Ao > DU~ 52~ R
TR Z P R ah e B (L B (2 > 40
(@)~(1D)=(Ar

Rop = APL oo (8)
Rogm = QP o, (9)
Rawm = QPL e, (10)
Rym = QPfp e (11)

Hroft afIb BFFE(RE - Rem R PR
BRFEEL: Pon R 2 IR © Roam RyRZZ
SRR ERIE R > Poam MRZFFIFERE
Ry R R VHRENOF ISR Pwm FRE
SPIENT R © Ry Ry SR PR RGP ERFRE
Pym Ry F-PHIFE R -

2.2.4K [F] SRR S RE < IR P e R B A

KT E K T A(BEE R
ffii ~ HECERE T o~ HECERRINI M ~ £Z
R 1 5 41 B S B8R TR AR N 5 4 ) HE T T 25 9
B UL P EEEO T - SIS B R
AR T AR (Rl B ER AR 2 [ pR U Bl
# e

2.2 5[ e e B ZE H i S EE 2 a5

AH 52 5 FESRI . E] B 5% 2 #th & 5
FERLHCAZAICMAP 10.2 - A1 IDW(REREES LR
TR ) P 4 4 S e Bl rf ek F5 B 2 2 P o3 AT
F{EE - IDW Ry Z= M Tl T i i R 5%
A AT CAIESH B ERE - #EfS H AT E
Ay - HETHE AR A1) AR -

z(x,y) = [EiLa W (dy) Z;1/[EL, W (d))]. (12)

e W(d;) BIEETTHR  Z Ry B ERTEHY
BUE 5 dy R UREEARKIBE 2 [E Y PERE -

»

3.1 P RN A E R

A B 5% A 15 B I 17 4 (2002 4 2
20184F) 4160+ LA 5 [Pl & 1 2 1057 8%
PEFREDR} - (T BRI A R B 2 R
&> 532,972 AR B - S EE
PR f2: 1 4 55045 (RIS PR S G A S840
324) » B b Ry CEERG R &R i (341,15185) -
/b Ry R A4 MR 2 0h(3:33555) » I L
AR PR =B o3 AT 25 PR SRt SR SRR
SPEREE > MTEERAIRIFUR - BEEEKER
R 0 S 5 o R O e P 55 20,113 MU-
mm/ha-hr-yr » A (8 H IR A B R SRR =
15(47,616 MJ-mm/ha-hr-yr) » fz/ME B EHE
JEE K-l =15 (7,676 MJ-mm/ha-hr-yr) o 5313
1 FEER S (1979) BAA T 9% & 3k A FH ] 2 12{[
PR £ It i B 7 4 S 57 PR e s S (Ry ™) 2
TTHE > HRLBUR - BRI = A kR
BhfRECA R I s

3.2 FeEpi i R E B R PR B 2 [l BB
(=0

AT FER FH SRR R T T PR
Bl S BN B 2 S > 23 B TL60{E kg &
UEVUZR (R ~ B~ BRR &) ~ BORF RIS Z
et Pl etk 5 B AL Dl B BB B (At ARG
PREF TIUERUNEES  2H £4H
REZFSHETARESE 8H 2107 KkE-
UHZERFIABZZE  SHEIOH BRE -
11 H ZEFRFEAH B2 - UG RER
B H PR ZIT I 45(75%) ~ 56(93%)
59(98%) 52 54(90%0) {Ii i & b e [l E {22
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HIEHE(RY) = 20.7LL 1 » 40FR2F 7R » #4]
st B/ VHE TR AR ELTEF R
2p 7 [l B R (A A HE it 22 P P B PR O A
8 HERZ A5V R - SRFIGER
BUR > B2 0RZ 57 511 50(83%) £ 52(87%) A
Pl B I B R R 2 HE R BU(RY) = 720.7
PLE - a03R3F » (AERA /= LU BRI E

WA I FH AR 3 T 2 [ B Bl (A HE i 2 VR 2R
PR eEE - HESR AR BArAY A 5E
M - S ITEERBUR > H43(72%) (Eg B b
(BB A FIE HE(RY) S 17420.7 20 L - 40
TAFR > AURAE TR AR BSR4
th Z [ R (A e A HE A R~ PP P P e 2
HEERAA By A 5Ets: -

R3  FRT RN R e B R £ B ER R (A

e H7 R R2 BE R2 i HZZR R? RE R?
=2 Rst=0.06Psg%® | 0.76 | Rsw=0.24Psw*4° | 0.76 [ Rs¢=0.04Psql 7 Rsw=0.08Psw1¢7

0.82 0.79

AU | Rw=0.01Psa*™ | 0.82 | Rw=0.02Psw*™ | (.92 % Rs¢=0.17Psa™¥” | 077 | Raw=0.52Psw™*® | (.81

4 | Rw=0.004Pse™¥" | 0.80 | Rsw=0.01Ps™*! | .80

e Rs¢=0.01Pss?% | 08 | Rw=0.32Psw'*® | (.84

&S| Rsa=0.35Psa**® | 086 | Rw=2.77Psv*?° | (.80 HHE Rsa=0.47Ps4*%® | 0.85 | Rsw=0.05Psw'" 0.67
LR Rsa=0.19Pss™% | 965 | Rsw=0.81Psw!32 | (.99 psi Rsa=0.15Psa™* | 0.76 | Rsw=0.11Psy! 0.88
B Rst=0.24Ps*3! | 984 | Rw=0.67Psw*¥ | 79 5= Rst=0.09Psa>% | 978 | Rew=0.42Psw*® | (84
NIk Rsi=0.03Psa™%® | 0.86 | Rw=0.21Psu%° | g7 Bt Rst=0.06Psa>™ | 0.67 | Rsw=0.16Pss*® | g4
FELl Rsa=0.23Ps™3! | 983 | Rsw=0.21Psu!*® | (66 FE¥s] Rsa=0.37Pss?® | 0.80 | Rsw=0.75Psu!32 0.71

R Rs¢=0.02Psq1 72 0.74 Rsw=0.05Psw6 0.86

Bk | Re=0.01P«'¥ | 0.4 | Rw=0.20Ps'5 | g2

EHA Rs=0.02Pst>™ | .75 | Rsw=5.00Psw™* | (.62

F2 Rst=0.09Psa™% | 978 | Rsw=0.21Psu%* | .74

e Rs=0.02Psc>™ | 085 | Rsw=0.94Psw™3 | (65

S Rs=0.08Pst™®” | 0.73 | Rsw=0.86Pw'3! | .73

SHBK Rs=0.41Pst™% | 967 | Rw=0.30Psw™*® | .91

i Rsa=0.11Psa™** | 0.68 | Rsw=0.35Psu!*® 0.76

TR Rst=0.72Ps*?* | 0.74 | Rw=1.34Psw’?’ | (.68

JELFER Rs¢=0.05Psa>™ | 0.85 | Rsw=0.60Psw™® | (.79

Rs¢=0.04Ps!! | 970 | Rw=1.14P'?" | (.83

AL | Rw=1.11P«t™2 | 081 | Rw=0.56Ps«'% | (.88

PR Rst=0.18Ps¢™* | .76 | Rsw=1.64Pss'?* | (.73

AP | Rw=0.02P4™® | 071 | Raw=019Ps'® | 076

PN Rs=0.02Psc>8 | 975 | Rsw=0.10Psw™%3 | (gg

e Rs¢=0.04Psa™%* | 973 | Rew=0.19Psw™%® | (81

PN Rs¢=0.04Psa>™ | 063 | Rsw=0.65Psw*¥” | (85

R Rsa=1.84Pss™! | 064 | Rsw=0.74Psu13¢ 0.76

F L Rsa=0.05Psa>™ | 986 | Rsw=0.10Psu!% | (.81

AR | Rw=0.07Ps™! | g.g5 | Rsw=0.08Psw'%° 0.78

A¥E | Ru=0.11Pw'*! | 084 | Rw=0.35Psu'* | (g2

s Rs=0.13Psa>%* | 083 | Rsw=0.08Psu% | (g4

K Rs0=0.31Psg*28 0.72 Rsw=0.17Psy 15! 0.78

! Rst=0.09Psa>™ | 0.87 | Rsw=0.10Pss*% | .76

HIEW | Rw=0.12Ps™® | 078 | Rw=0.97Psu® | 074 | %1l | Rw=0.97Pss? | 076 | Rw=8.11Ps'% | (77
18 | Rw=0.06Pss™® | 087 | Rw=0.23Psw*® | 087 | sjiiE | Rss=0.11Psa*®” | 084 | Rsw=7.13Psw® 0.72

£H Rs¢=0.08Psq6° 0.86 Rsw=0.47Psy!4? 0.83

B Rs=0.29Psa>® | 970 | Rsw=0.14Psyt% 0.80

ﬁu_l de:().07|:>sdl'66 0.76 st:O.OfﬁPswl'66 0.82

stk | Ra=031P«™*® | 0g3 | Rw=0.13Ps™® | 077

g Rst=0.02Psa'® | .72 | Rw=0.18Psu'* | (.86

- Rsa=0.11Psa*™ | 083 | Rsw=0.38Psu'*® | (.84

de:1.13psdl'16 0.64 RSW:0.56Psw1'41 0.88

HIA Rsd=0.24Psq1-54 0.66 Rsw=0.27Psw1%0 0.94
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| .
N N =N 2
R3  HIRBEVHRER TS BEAIER R I ERRE (G (&)
e HZE R2 BRE R? e HZZE R? BRE R2
<l Rs¢=0.35Psa>* | 0.82 | Rsw=0.63Psw3¢ | 0.98 | Rss=0.15Psa*®” | 965 | Rsw=0.003Psw?1® | 70
B Rst=1.07Pst*? | 079 | Rw=4.78Ps*1® | .73 T Rs¢=0.09Psa>® | 985 | Rw=0.28Psw™* | (75
%5% de=0.10Psd1'68 0.88 st=0.1gpswl'55 0.68 %5}? de=0.34psd1‘50 0.70 st:0.12P5w1'62 0.89
@Bﬂ de=6.l4psd0'96 0.71 st=13.04psw0'98 0.60 @9{ de=1.63psd0‘98 0.78 st:0.32Psw1'40 0.77
4 RN P eE BEEARE TR O ERR (h
it | RGN | R? | uhE | FEEEEREIG | R? | R AR | R?
=5 Ry=0.39P,13 | 0.66 | HJELL Ry=1.81P122 0.67 JEbA Ry=0.79P,%3 | 0.76
KL Ry=0.01P,*% | 0.89 | AA/&& Ry=0.18Py%57 0.85 | JESKLL Ry=0.79Py*% | 0.85
S| Ry=0.01P,*8 | 0.81 EH Ry=1.62P,%24 0.68 i Ry=0.12P,*57 | 0.69
ESil Ry=3.29P,113 | 0.91 hvAlll Ry=0.09P,*62 | 0.79 HETH Ry=0.22P,146 | 0.67
1ERE Ry=0.01Py*%2 | 0.94 HAE Ry=0.18Py!52 0.83 E Ry=2.44P*17 | 0.72
BN Ry=0.25Py142 | 0.80 | THZLEE |  Ry=0.23Py!5! 0.92 | fEMAE Ry=0.04P,%7 | 0.73
A Ry=0.09P,1%5 | 0.68 Papk Ry=0.15P,*% | 0.75 T Ry=0.23P,148 | 0.72
FELL Ry=0.39Py*3% | 0.67 =R Ry=51.47P,%7% | 0.66 TR Ry=1.34Py*%8 | 0.76
;Elel,\;/ R Ry:O.OZF’yl‘73 0.87 %D I:'j Ry=0.14pyl'57 0.79 j(‘/\;% IJ_I Ry=6.27py1'06 0.79
EPS Ry=1.86Py*1° | 0.64 BHE Ry=0.06Py*6° 0.64 | KWiH | Ry=14.72P,%% | 0.63
B Ry=1.33P,*2¢ | 0.63 | AJELL Ry=1.81P,!22 0.67 =[] Ry=0.48P,*3 | 0.76
SEB, Ry=0.92P,127 | 0.85 | TA&E Ry=0.18Py57 0.85 A Ry=0.14P,1%8 | 0.76
HE% Ry=0.75P,*3! | 0.96 s Ry=0.11Py156 0.87 oAl Ry=0.42P,146 | 0.81
eI Ry=0.31P,13 | 0.87 = Ry=0.37P,144 | 0.81 HIA Ry=2.18Py122 | 0.88
R Ry=0.25P,*44 | 0.83 Bt Ry=0.13Py%5° 0.78 Bl Ry=0.22Py*5t | 0.98
KEg Ry=0.13P,1% | 0.79 R Ry=1.23P,12! 0.72 & Ry=9.07P,1% | 0.71
PN Ry=0.71Py*3* | 0.76 i Ry=0.09P,*64 | 0.81 ] Ry=0.04P,%72 | 0.78
T L Ry=0.37P14 | 0.74 =1 Ry=0.45Py141 0.63 FEH Ry=8.58P,1% | 0.66
K Ry=0.39P,}46 | 0.83 S Ry=0.26Py147 0.68 | Ry=0.0004P,24° | 0.76
K27 Ry=2.37P,1 | 0.66 g Ry=0.75P,*% | 0.75 FEEF Ry=0.27P,%48 | 0.71

3.3 N [E E IR R < R e 8

ARWFERI 7KL M 077 L 2 E R &
BT A [F] B3R BAEE 2 F4 PR edf e 5 WI5R5FT
TR RS EIEH > 60(E RN E k24 B HH
pE 2 [ PR O ed 5 2F 19 {E £ 16,637MU-
mm/ha-hr-yr » H o 87 K R i /INME 77 Al Fy
29,879MJ-mm/ha-hr-yr( 7 ¥ L1 FR & h ) &

»

6,343MJ-mm/ha-hr-yr(EE-K R =) » SFEEIR
HABE 2 [ PR o ik 5 851 25 {5 % 26,352MJ-
mm/ha-hr-yr > B ot 5 K R B /INME 77 B Ry
51,538MJ-mm/ha-hr-yr( & - L fg & k) &
9,922MJ-mm/ha-hr-yr (EEKFR&EuL) ; 1045
B MR = [ PR e b 45 BT 29 {H 5 33,725MU-
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mm/ha-hr-yr > H 57 K R g /NME 93 B Ry
66,654MJ-mm/ha-hr-yr( & 3 111 PR & k) K
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3D point clouds construction for engineering and precast concrete block
revetment application promotion
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Abstract

LiDAR technology has been applied to various measurements, especially the lightweight
handheld LiDAR has the fastest development, and the application of terrain scanning can achieve
the goal of high efficiency. The application of handheld LiDAR in various fields is still in its
infancy. This project is an advanced study. The project results show that handheld LiDAR can be
used in engineering design, emergency rescue, site survey, engineering structure inspection,
estimation of excavation and filling, etc. This research also discusses the promotion and application
of the precast concrete block revetment, including calculation of anti-current effects, stability
analysis, etc., and collection of construction methods for the precast concrete block, as well as
construction problems and suggestions.

Key Word : handheld LiDAR ,3D point clouds, precast concrete block revetment
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Research on Establish Disaster Prevention and Life-Saving Passageway
and Delineation of Disaster Potential
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Abstract

Agricultural roads are the main traffic arteries for the transportation of production materials
and products in rural areas. There are 8,678 recorded agricultural roads and 4,711 on hillsides; but
there are still an unknown number of roads that meet the definition of agricultural roads, which are
equally important. In this study, Taiwan’s general electronic map was used as the base map, and
273,199 roads on the slopes were screened. A review of the 1,129 possible agricultural roads on the
spot showed that 1,006 were in line with the map, and the agreement reached 89.1%. Among them,
there are 607 that meet the definition of rural roads, so the positive judgment rate of the map data
screening in this study can reach 53.8%. Finally, a consolidation method is proposed, which can be
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reduced from 273,199 to 76,503, a reduction of 78.0%. This result can be considered by relevant
units in order to improve mountain disaster prevention and life development.
Key Word : Unnumbered Agricultural roads, Taiwan e-Map, disaster prevention
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Table 1 Statistics of possible agricultural roads

on hillsides in Taiwan
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Table 2 On-site verification of regional

screening results
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Table 3 A case study of on-site review in Yilan County
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Table 5 The results of this study may be carried out

on-site review of agricultural roads
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Numbering Agricultural Roads and Possible

Agricultural Roads Statistics Table
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Table 7 Statistics of Numbered Agricultural Roads
and Possible Agricultural Roads in compartment
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Table 8 Statistical Analysis Table of Length of
Agricultural Roads with Existing Numbers
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Table 9 Analysis results of consolidation of
possible agricultural road sections on hillsides and
road sections
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Research on Establish Disaster Prevention and Life-saving Passageway
and Delineation of Disaster Potential
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Abstract

The extreme climate caused by global climate change, the increasing intensity and frequency
of various disasters, has caused many settlements to lose external contact due to road interruption,
and disaster-related resources are vulnerable to its impact and difficult to invest in the first time.
Therefore, pre-disaster preventive evacuation and maintenance of rescue and life-saving channels
are particularly important. In view of this, this study is based on 550 autonomous disaster
prevention communities under the guidance of the Bureau of Water and Soil Conservation, and
established a total of 202 regional road networks covering slope disaster prevention and
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life-sustaining channels throughout Taiwan. The subsequent roads are divided into 197,551 sections
to analyze their hazard potential based on the principle of every 200 meters. A total of 982 sections
with high potential, 19,461 sections with medium potential and 177,108 sections with low potential
are delineated. This information can be used by relevant units and the public to learn about the
routes connecting mountainous settlements or sloping communities to evacuation shelters, and road
sections with higher potential during disasters; when traffic arteries are interrupted, disaster
prevention and survival channels are used as alternative roads , In order to strive for the timeliness
of prevention, disaster relief and related resource input.

Key Word : Disaster Prevention Road Network, Disaster Prevention, Debris Autonomous

Disaster Prevention Community

N =
THbiEREZAE (LUTMEHEZE)

KERFFE (BUNEKORE) RN
PR~ DG SERESR - 3 RIR20184E3 ~ 45 2
MR T EROIE ) BB SR R
EE S am iR S EE L, WHBHE IR T 8+1
RKWE 73 BT Se st EH BT B {E "
Rt E R BB S T 270 EE

VAR E | B S A R A

THEIARE RERE ) | AR e e
Feffabrat )~ T Bl ok EAHEEHE ) TS
FEPGE R ) R " SR A i iEE
B RILKOREZEHE T30t 6 R 4R i
BUEERTE ) IR sE SRty R 44 i
H o RIBKENRGE > BEG AL ORKE
DiRsEss 2 h i EEKE - HEEEEIESE
R~ AEEBUERET(F > SEGEREE
PR~ s BEETURH - (R RABME - A%
SRS AR E AL > DI -5
5B B R BRI SR AR e B
T EITS S8 R e AR am AR AR 1 B i B 5 2 M
RAEEICREE BRI ES  (KIBEEET
2018FF /N R eI E G R IUAR L E T ok
B ST B SoKIRR SR IE T
P R s amiE e B, Rl - FRERR K

»

-

PR T BUR SR SR AL - SEEIRES
HP S R AR I 2 0 - PUBRESE St
W75 S B AR A -

= ~ THBHSTRK

ABRFE LSRRI SR AR SCORR -
T 2 P B B S e A B 0
TSR BRUEEI & B o i B H A M
BETEL ¢ (IR  HIBARER > HDL
EENIE v

2.1 B S EEEHY S A T

V75 S aiE e T AR L R P AR A [RI B AE -
Lo gE REHED T T 222G (1997) (35 H AL
ALl o SIS AR AT U R E T HY
FE 0 A B EE - EE M
PROFSE > 3l T EIRIPEEE © AT
B 020 A RELERRSN R EFIE RS - BE
fakiEps ¢ 11 £ 20 AR EREER - C.
RFEEEHE S 5 & 10 A RUGERS fy T EE]
AR o H—ERR R ER 0 EEIE R
T e E R HES AT ~ RO R R 2 55t
i AR T WA R S AR 1 A B A - N
s BB VA S (S A H R L fh e S 2= ]
R ERT R R AR Y A RS > B S 4 AR A

K iR 2021.03

Vol.15 No.1



F“ L)\ 15 %KL)\J:%E fElﬁt 15 *LXJ: HiEs
Ry > RILL 7.5 5RELERZ

3.0dani A (1998) A H AR A FE1R
HERRTT Rl - SEAFER AN 12 4
RELE > EPAERE SR A AT SR A AE S

ThEE » [HURERE EEAE 8 ARLUT » 5L
AIRE g AN EREEAHET B -
2.2 i S IE P& THRE

P SE B RE SR BRR E YA i e —
nﬁ‘éE’E L2457 KBS it < R IR K [ g
:

L A0er 1 S B ORFF IS i < 2 — TR Ky
RS - HARTER B T
e HE fskA0 T - A H AR E RS 778 (2002) -
TIBRSECEIR | o SHEERSAEHE
Al B~ Bie s B - EE - HREE
HEHAHRE SR AR AR - F5E
LA - BEER - ZWKEFEHIE -
B.Tsukaguchi(1999)t ¥ fiimfiith iE = =2
ARSI T B A - BTl
PEAIFAE S AR & oy

2. H A £ BB KT T #E  f=3 (1999) LA 22 7
FERAER TP S Ll T 1 5 ZUIn AR 4
HA[RI R AN R (7 K B 22

3.1 HAE - BEARH T #E (/=5 (1999) 4 45
RO T (SRl ay b Uil
it > (R LARG SE A T ST R Y SR Y
EUxi?a—fJJBB“J:M\%E’ﬂ‘EE% St e s
AT 2 A S SR AU E U - N LR LRl e
A EIHBAREI AL - EAEA TR EETE
o 2RE R R SR » TR 1 AR
— B 2 AT SR RS > HORT Bl
FYET TS SEARRE J I 2 22 ]

-

K 1% 4 2021.03

AV/o] I ES T \\[o i

B o
— PRlBHE
— Rhmae

BRMBRE T ZFMmRe — WEmE(an)
(% #) A — e A s (R )
+ BHREHR — R e
T ;
* ;’; — W
(&) — R it (s )
— R f e

JFAAEDRIICH © FAE + A T3 5 (1999)
1 ER TG SRR A
Fig 1 Map of Urban Disaster Prevention
Facilities

F1 HRE PN - HEES 22 R
Table 1 Urban disaster prevention facilities,
functions and spaces in Japan

%ﬁﬁ%ﬁ- A | e
sz %égx\x (ST A
ares | FAFRKSCHVIE | BOEERERS I~ BB
FIOKBE | ey B | R R
G | ERBEMES | BRI
S e I e e
S I T —
A AEBESEE - A
R RElPszat | BIBSRATH - A2 - T
PRI - 0]
AR Hok 7)1
TR ORI A A T4 5 (1999)
2.3 B S BR ARt =

R SEREAY > I RMRER TP SERBE
HAZHREST -
1 B T RHE T A 2 BT A RR AR

S B R BT (SR) - 1997 ¢

PSS

%%Zﬁ;jijﬁ BB 538 38 2 Pty SRR E
HiRE MBS IH N T (E A EE-Z%
&~ ERR)HERREEM > A0 2 A -

» 4




{ ’ﬂﬁ_:/ *’ ‘I Y y N -":'{;;“ '.'."{)r;- If ™y
) echaical ‘Faheh

2. 2 (1995) 2 T BRmHARE K& HUTE Bl

# o 1E BRSSO E S A S AN 22

TR IR R B 35 SE A 2 B - FE Al
SRS GEANN SKREE 2 ) - HEAEE # Y]
Z A

S RFEM B ) st By B & (BT E 75 8
) - B EE B R B IR e
FHEES - 5 T DURE Z D alEd it
& - SREEE G HITI(55) - 2007 ) EE]
PUNZRE - AR FEET B AR K ERI &I
s E AT RE T - BRI E
JEF TR AR N AU L Y B A B B BE
11- CRHERILSEE A M L IE &
AT 2 R B 2R S AH B R S R R
BRSSO -

ROAD USE

(traffic characteristics)

physical structure traffic flows, safety and
of the road network environmental impacts

ROAD FUNCTION s ROAD DESIGN
(residence / access versus  guidelines for planning  (road characteristics;
traffic / flow functions) tochnical lay-out)

Fig. 1. Relationships between road function, design (technical Jayout) and traflic use.

JF4EERIEE © Approaches for the planning of rural road networks
according to sustainable land use planning > 1997
2 WA R E R A ]
Fig 2 Diagram of the relationship between
balance and stability of local transportation

=~ Bt KR A EE Y E R

"I R A AR B (AR AL LB
b S FE VIS I BB (Rl 4R
FamiiE - AlRE T - 2R  MES) > HE
frptaR S « CEBR - BIRYIEEE - 4))
EEERIEF R SRR FIIREE -
HiE T K EFRSEE S AR E Kt
& ~ LUt B S & ~ LD SEE B R
AR E SRS KR S T T S

»

3.1 B

RAETEEE EkAeE B () E -
(PR~ &~ ) B R ETEE - AT
FURFREES ~ MRS At P (SR RS ~ T
HPR)EEER A > B S PUE R BT H
LR ~ B TR I AT 2 P
KIS -

3.2HEHE

DRIBRE St 75 58 e 4 A= 3 7 A R AL - ]
SERRSGTE - BREEE - 5 R
FRMORRIE - AR L ACERSMHEASUR > 5
DI ERG S mEtain s - mE = REmE
{oE— R E RIS TT -
3IEHEHEE

1973 $58 % 408 PN 6 34175 IO AR 3 et D/ B
I EHERE 5 R RSB RS 15 RO
PR AR R SR A AN I B YRS - HAER
TyR(ERER L -

U0~ S35 S R 4 2R A A R A

4.1 E 2

AT RS ER E N o RS E R
] o 5 FH 109 A IS0t ) B 7t [l 2 JE
& & (ROAD) ~ &iE ~ Fa(H)E ~ 48(H - &)
B (S IS A B A b ST e LB [ 5 - SRR (e
FAZK £ Fr¥57 55 1004 4w 5% fE2 1% [ 5 (B 1044
& & ERHHE) » AR MO E 108 4E |
AE3FTR ©

4. 2[R EIREE NI 5%

RIS B 5 AL S  JL L B3
K ~ BRI R AT S AT
S -

K iR 2021.03

Vol.15 No.1



{59
il (CEuAREER, 20195F)
— WilGZNEHERAT, 20195)
—— BmRCEmEERT, 20194)

—— WEAME CGEME AT, 20194F)
—— MEECKLOMSR, 2014F)
—— HAl(HIER, 20195)

s% g
. 012525 s0 7S
—— — i

B 3 530 P AR e B A E
Fig 3 Road distribution map at all levels
LR NS © £ T 109 B 2 IS
Il [ (109/6/5) - 51 185 & |
2JFEERENE Bk 18 FHRIRZEG IR
(EEREREE(109/7/3) ;> $EET 745 )iz -
3 R T 107 R K FEIREHL T2
TIREE o AR 1,194 R -
4 BRECREEER T ~ WA T 3R T 107 SRR K
FPIREHOEE | -

4.3 [7 K ER 4 EE T

1pR4g4EE  AWFZERE 550 & A0 E EFj
St > BEGERS - AR - BEEE
et FT R AU P 2 T 7 S Tk L P 2 2 B3
SERRILET 202 {ERsE - A0 4 SERER
31351km - 413 2 AR > ALE3 /K LR
E7 N 7y e et -

\ol.15

No.1

PR g 2021.03

2.pR A - BRI ¢ ARIRIHE R [ S 4
AR BURE - KRB =TERAE > B
—RRGRAL - ERUEREL - TRERER

(DEE—RaRAL - FUEREDS ~ &G
IS 3 e 7 22 2 8 i Py S S 2 2
Sk o R ETRIMNERS - M ER
A REAS 0 73 A s B LM A N A S 5K 8
SRR BHLIERER R - HEEA
WIS HIRSCEEA nlf T 2 (R
BE— 1B RIS o 4Ry aZ 2 8 (B
S R A 3B IE) 2 FRE > A 5 -

Q) LR ¢ 5] ik - B
BB T AR A EITHAE » RS
S T L B B T 0 I 6 -

-

-

Q)fFErsAi  HERGELS Z St E
LR R RS B XA RS T
sz T - AfE 7 -

4 2B KEBEITN

Fig 4 Taiwan Road Network Distribution Map

» 4



T echmical @a/m

R2 KERFRET EHRESRETER
Table 2 Road network statistics table of each branch of the Water and Soil Conservation Bureau
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Table 4 Assessment indicators for disaster
prevention sections
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Table 5 Statistical Table of Road Unit Achievements of Each Branch
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Table 6 Statistical Table of Disaster Assessment Results for Preservation Objects of Disaster
Prevention Sections
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Analyzing the Characteristics of Back-scattering and Image Texture of
Landslides in Synthetic Aperture Radar Imagery
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The Ideas and Application of “Planting Revetment Block™
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