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Abstract

There are three types of rainfall-intensity formulas used widely:
the formula of Talbot, Sherman and Horner. Talbot and Sherman
are particular cases of Horner and have less accuracy. But Horner
calculated with complicated process must accomplish
computer calculation. In this paper, the data of precipitation in
Taipei are adopted as an example to calculate and compare above
formulas in accuracy by using a computer and that is to check
what Talbot and Sherman formula are less accuracy. Finally, there
is a suggestion that Horner rainfall-intensity formula in storm can

through

be used in sewage planning and design.
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L BRBAXBRATKERHKAIIRITE
Rt R EKR  HARME S BHERT » R
MEMAERESRTHEHBREK

2. HEHEBERRAAXNF Talbot, Sherman
% Horner=3f » T Talbot A& Horner &
&K i=4/(t+d)* & K=1 Fr2%6] » Sherman
ARE Horner &7 i=4/(t+d)F F d=0
ZHEf s KEREERATR Horner AX;
Horner ARF2 d ERETSER » FHEEN
2 RERE -

3. EBAARTERREREEREMSE T

AP SRS e P P Y OV D O P

ElMERNRARNZHEEAN ] —5 » HR2
MABARZHE » Frh Horner AXNZRIRHEHS
BHAMEZIIMRE » AHEBEERL » BER
A Talbot AX - MERAN BB MREE
% MEMREFE » TTREEHER Talbot
% Sherman Hf> Horner BREAR o &
SCEEBLEG B B DARAR » B EIEIEE AT AER
HHRBFE AR SRR » R A AR ER
KTFAKERMBBESZBE o

TFREMEANZER

FERRNEAR—BTFR T .
(1) Talbot & ; i=*/t+d
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(2 Sherman A3 : i=4/t¥
(3) Horner& & : i=4/(t+d)x
P EZEARE D EFRER t BHEEE » BF

BE RS  MREYER— MR BT

BIRARREEE » FREREI—ER » BLUB/N
%5 (Method of least Squares) KHEHE
o HERHBARETEHER (Normal Equ-
ation) BT :
(1) Talbot &3 : i=4/t+d

EARAER : t=As 1 —d

BRERI | » MRS ¢ o B
A BER—d-
ERIEAD (na+As}-zt=0
{~d2%~+AE(-);~)2—2t-}—=0
A n REAMERERZE -
(2) Sherman A% i=2/t¥

BERAHERX log i=log A—K log t
BEER logt » MEER logi»
BER—-K» BIER log Ao

EFHEL:

{n log A—KZlog t—2log i=0
2 log Arleg t=1logAZ log t—KZ(ogt)?
AP n REAERER @R -
8 Hornmer A : i=*/(t+d)*

EHFER log i=log A—K log (t+d)
BREEER log (t+d) » HEEER
legi ' PEBK »BIESlogA-e

EEHER:

{}3 log i=n log A—KX log (t+d)
2 log iclog(t+d)=log A-Zlog (t+d)
~KZ(log(t+d))®
AR n BOBRRERZEE -

= -~Horner RKEREMZ k&
BAER%E Horner AK i=4/(t+d)¥ 2
d=10 » BHRABEKZCONEER LR/ 5
TR EEERFER  ERERESBRETHE
%% (The Coefficient of Variation) Cy
Comy/S (B i A o BASRME - Cy

. n-1 -.
Rz EFEE d=10,20,30,--L (ENEME

Ad=10) » i L WEE 200 (L EERREA
BZRZ » B d fETTEERA » T Horner &5k
Z A EFHERA s RERBEEER » & L Tt—
BEEZ LR 200 - XSHENEAH 2R
N~ EREERD) o AER LRSI TEG S
K% d Ez Cv» KBS Cv BHHMES
BNERZ 4 BBARPHRRZTS d Ee

WHZ A ERBHE » REME Ad=10 &K »
WHEEMSRAY » HSTTHEEME Ad SEY
B Ad 21522— (8 Ad=1) » 5L d ES
Ml s REL% 9 EME A H2 Cy » HIERE
#d B d-9 d-8, d-7,, d-1, d, d+1, -
«-d+8, d+9, (Flfn d ZFHMES 30 » QIEF
B d £ 21, 22, 23-----3839) » BHIRHE
d’ iz Cv » AEFLES Cy RIERESEIE
Wz d' o BRARFHHKRAS Z d H- 7E

- BRREREHER » WEKHE Ad” RS

HIE Ad" Z2442— (B Ad"=01) » BEFE
Fd” B d—-09rd'-08sd —0.7-e- d-01 >
ds» d+01»s-.c0- d+08»d+09 HerfErkkit
B EEXRHEANERSIE « BEE L » E
F#%H Horner ARKF » HFFRZERMES Cy

CVxIO+0048)
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ESTHRBLES » 80 Cy fH (HEEEE) R d
(BREE)EZMEEEREN B2 Rk » 3
BRECHA—EE  BRFERR—PE/ P HME
T (B BREHEETASE—~XFEES Horner
BEWEAR » EHER Ad=1 R X C, B dfE
EmE— » R RiE#+ Horner &K d. z
i - BRERERRK » REBRR—E X Gy
fEZ MZED RS/ » BEERZFWLEIT) o

% d HREZ% » ARF2Z A K BEAFR
R R » BRETRHMHGRE (Coefficient of
correlation) r REIEE X* o HERARE r=
SE-X(Y-D/VEX-X)(Y-T)% » HEEH
BEE -I1<r| 28 » ¥ r>0 RESEEFER
BRETHELT » BIEHER & <0 RFEHE
WEOELELETRE  BEMAER Irl=1 B5xE24
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fERK » B X KREEEKBZERE GIEHR
B Ko REBSHRERERS » QREEHE
HEE o x* ZHHEERE f HHET » £—8K
BEKE o TH x* SHEREEZES -
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Il
PARAM ¢ (%) ({%):N
GIM TTOND sASRIE012 s IT (ND
FOR d=100 TO 200 T:P 10
LET B=0:(=0:D=0E=01AWE=D
S0OFOR J=1 TO N
el TT(Jo=¢(Jor+d
NEXT 1
CALL RACCi (%) TT{*#)sNsXsY)FREE
FOR I=1 TO N .
AWE=AWE+( (X/ CTTCID#%Y) /i (1) 2 %*2—10 ¥ %2
NEXT 1:ASQ{dI=5aR{AWE/(N~1))
PRINT "'d="jd,"The -Coefficient of Variation ="JASQ(d)
NEXT d
d={
FOR I=10 TO 200 STEP 10
IF I=10 GOTO 190
IF ASRCI<=ABG(I~100  THEN d=1:GOTO 150

ASRACII=ASQCI~-10)
NEXT 1 )
PRINT "d="jd:FOR ZX=-3 TO 3
LET B=0: C=01: D=0tE=01 AWE=D
tib=til+1
FOR JJ=1 TO N
TTCId =4 (3 ) +dH+ZX
NEXT JJ
CALL RACC (*0sTTC(#33sNs X9 YD tFREE
FOR I=1 TO N ~
AWE=AWE+ CCX/ (TTOID*xY) /i CID I RNZ—1D %92
NEXT I:ASQCLLLY=SGR{AWE/ (N-13)
PRINT #%,"d.Z="3d+IX+"The. Coefficient of Variation ="5AS8(LLL)
NFKI Zx
R I=2 TO 13
IF ASQ(IN<=A3R(I-1) THEN DI d 10+AJ :G0TD
ABRCLI=ABQC(L~1)
AJ=AJ+1
NEXT I
FOR I=1 TO N
PRINT #3," << Horner Formula x>"
O LET BR=0:C=0:D=01E=01AKE=0

41u PRINT #9;“ t i LOG(i) LOGCt+d) LOG{t+dr*e2 -~ LOB(
I*LOGCt+d) "
420 PRINT #3,"

e i )

TR BN (R I R NI R T LR |

T [ ba o i b b et s s et

vt
SoOQOO0o000

ad
ﬂ‘(

FOR I=1 TO N |

440 LET A=LGT(i (1)) iB=B+A:F=LGT(+(I1)+DB) : C=C+F : D=D+F ¥ %2 1E=E+A*F

450 PRINT #9395 USING 460 £0I):i (I)sAsF sFxx2,A%F

450 FORMAT  #b, #8  JHEE . B S0, SREBHEE | BHE SHRHEEE | B BREHREE ] REE L SN
##

470 FORMAT #3438 (8888 | ###.ufl'ff“““ FHEHEERREE 1 GHE L RRIHEEE ] HBe.
fid 5

42 NEXT I

4390 PRINT #gy1- =

S0 LET B FIXGEBs 7)1 C=FIXS(Cs 7t D=FIXT(D7) tE=FIXG(EST?

510 PRINT #3 USING S20 ByCyDoE

520 FORMAT B B #i# L HRSHEES #4#  HHHHEBH H3, #AHaH

FORMAT HiH .8

PRINT #34 tPRINT #3,
O LET X=((B* (DD} (E*(~CHI2/(D*(-NI—=((~CIxC))

LET Y=(N#E-B*C)/(D®(-N)—((~C)*C2)
LET X=1lexX
LET K=FIXS(X32) tY=FIXS(Y:4)
PRINT #3:"  t i PSTIXIN/ R DGR RRVIYEY 'y (Pirwn
PRINT ‘#3,"

"

S10 FOR I=1 TO N )
520 PRINT #9335 USING 470 (X0 iCIdsX/ ({2 (I2+DBr#%Y)aX/ (e (I3+DSI®*YI~i (1, (X/ (1
tCID+DB)%xY )i 1D #%Z/ X/ (L {LI+DB)I%%YD)
O AW=AW+(X/(CLCL)+OSI %Y I—j (LD #%2/ X/ (L (1) +DSI*%YI D
NEXT I .
PRINT %91"

PRINT #9s USING 530 AW
£70 FOR I=1 TO N:TTCI)=LGT((ID+DS) tII{II=LGT (i (1)) sNEXT I
3 CALL CARCTT(%*)sIX(%) NI FREE

PRINT #3:"a="jX:PRINT #99:PRINT #9,"b="3Y:PRINT #3sFEED(2)
PRINT #3y¢"& Pt EXEN/ (e DBV wRFY S gn
PRINT #3,°

PRINT #d:FEED(B)
END
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A HERFE] —F » BRNFEESTEE K
EWBEAAGMETEER » Sherman AKR
FHEERE (Equal Time Interval) #=HH%

% — BUHEERFEBHHNZ
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£ (EZBMEEHERWERMER - R
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2T BILMEAERE—RS RS RS IMAS

GE E/S - - = £ - R E £ - X
n i t n % i t n i t n i t
1 52.50% 60* 1 65% 60* 1 70.83% | 60* 1 77.5% 60*
2 b5 56.25 2 70 b4 2 75 55.83 3 80 57.5
3 60 50.77 8 75 47.6 3 80 50.83 3 85 56
4 65 43.33 4 80 425 4 85 45.33 4 90 50
5 67* 40* f b 81.67* 40 5 90 43.33 5 94 40%
8 70 36 67 1 6 86 36 8 91.33% | 40+ 6 95 38
7 75 81.25 7 90 30 7 95 32,67 7 100 36.67
8 76.25% 80* 8 95 25 8 100 32.22 8 105 86
9 80 225 9 100 23.33 9 108.33*| 80* 9 110 30
10 81.67* 20+ 10 105 22 10 105 28.67 10 115 27.5
11 85 18 11 110 21.48 11 110 26.19 11 120 25
12 90 18.26 13 | 115 20 12 115 24.17 12 123.75% | 20*
13 91.43+ 15+ 18 120 16.25 13 120 20.68 13 125 18.33
14 | 9 11,88 14 131* 15% 14 120.49% | 20% 14 130 16.67
15 98.75% 10 15 121.67* | 10* 15 12433+ 15> 15 132.5% | 15*
16 100 9.58 186 | 125 7.14 16 124.44% 10 16 135 125
17 105 7.27 17 | 130 5.83 17 128 9.53 17 140 126
18 108.67* | b+ 18 135 5.88 18 130 8.61 18 145 10
19 137.5* B 19 185 8.61 19 150 10
20 140 7.9256 20 155 833
21 14389*| b 21 160 6.67
o 22 185 b

I~ ERBMENAILT Talbot,
Sherman } Horner £

ELOXRRWRAELLE

GE i BATRER /hE > t BAIRAED

LR BEMEEEILTAE—RFEEZ Talbot,
Sherman % Horner =HZNEAARZHRE
o M EISHMERMT (% : BHEE Talbot R
Sherman ZHR-FTFIH)
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d.Z= 21 The Coefficient of Variat:on = 0.048733590761675
d.Z= 22 The Coefficient of Variation = 0,048537996076472
d.Z= 23 The Coefficient of Variation = 0.048351907597408
d.Z= 24 The Coefficient of Variation = 0.048235425451232
d.Z= 2% The Coefficient of Variation = 0.042813076151834
d.Z= 26 The Coefficient of Variation = 0.042036452949543
d.Z= 27 The Coefficient of Variation = 0.048002963759374
d.Z= 28 The Coefficient of Variation = 0.0480312805764182
d.i= 29 The Coefficient of Variation = 0.048005250245336
deZ= 320 The Coefficient of Variation = 0.0480374405384852
d.Z= 31 The Coefficient of Variation = 0.042127103507525
d.Z= 32 The Coefficient of Variation = 0.048156488293638
d.Z= 33 The Coefficient of Variation = 0.048241482077911
d.Z= 34 The Coefficient of Variation = 0.,048323345000713
d.Z= 35 The Coefficient of Variation = 0,.048453303578688
d.Z= 36 The Coefficient of Variation = (0,048592346015606
d.Z= 37 The Coefficient of Variation = 0.048638539064557
d.Z= 38 The Coeffitient of Variation = 0.048333316317366
d.Z= 39 The Coefficient of Variation = 0.048395040257201
<< Horner Formula >>
t LOGCi) LOGC ¢4d) LOG( t+cd) %52 LOGCi T#LOG( t+d)
60.00 | 77.50! 1.88393017 ! 1.93295192 | 3.7617349 3.6643370
&7.50 | 80.00f 1.8030399 | 1.9268567 1 3.7127767 3.6669817
S6.00 )} 35.,00! 1.9294183 | 1.9190730 | 3.6828607 3.70G27055
50.00 | 90.00! 1.3542425 1} 1.8264907 ! 3.5538472 3.6856603
40.00 § 94,001 1.9731278 | 1.3260748 3.3345491 3.6030790
38.00 1 55.00! 1.9777236 | 1.8129133 | 3.2866548 3.5854415
36.67 1100.00) 2.0000000 | 1.3039348 | 3.2541809 3.6078696
IG.00 110S5.007  2.0211832 1.73233916 | 3.2126673 3.6227629
30.00 1110.001 2.0413326 ) 1.7558748 3.0830965 3.5R344300
27.50 1115000 2.0606372 | 1.7263365 | 3.0150728 3.5781885
25.00 1120.001 2.0731812 | 1.7160033 | 2.9446674 3.5678819
20.00 1123.750 2.0925452 1.6720978 | 2.7939112 3.4989403
18.33 1125.000 2.0963100 | 1.65628%7 | 2.7436136 3.4732917
16.67 1130.007 2.1139433 | 1.6401831 13 2.6902009 3,4672543
15.00 1132.50% 2.1222158 | 1.62z22492 | 2.6349382 ‘3.4448854
12.50 113%.000 2.1303337 1 1.5965370 1 2.5491222 3.4012847
12.50 1140.00) 2.1461280 | 1.5965970 | 2.5431222 3.4265017
10.00 1145,00! 2.1613680 | 1.5682017 ¢ 2.4592566 3.3894610
10.00 1150,00!) 2.1760312 | 1.5682017 | 2.4592566 3.4125500
8.33 1155.00) 2.1903316 | 1.5481436 | 2.3967487 3.3309480
6.67 1160.00¢ 2.2041193 } 1.5272431 1} 2.3324715 3,3662270
S.00 11635.00) 2.2174839 | 1.5051499 | 2.2654764 3.3376459
45.4308368 37.6175846 64.7232281 77.4793291
t i i= 1968.23/(t+ 27)#% 0.7175 Pi (PiINn2/i
60.00 } 77.50 )  79.388455010236000C00CGO00 2.32884550 1 0.0714085
57.50 | 20.00 | 81.357731312140600000000000 1.5773131 0.0204376
S6.00 | 85.00 | QE.b?°435774dq700000000000 ~-2.3673642 I 0.067&348
50.00 § 90.00 |  87.203113233095300000000000 -2.796886€ | 0.083708
40.00 | 94.00 | 96,3ITERE6SSE27700000000000 2.3563665 | 0.05762 %Z
38.00 1 95.00 ! 98.47443280332&00000000000 3.4744328 | 0.1225911
2EL.67 110Q0,00 1 99.946035123663300000C0COA0 -0,0533048 | 0.0000230
235.00 {105.00 ! 101 3704028763350000000000Q00 -3.1295912 | 0.0961451
30.00 1110.00 | 108,20528561529000000000000 -1.7946142 | 0.0297641
27.50 111S5.00 |} 111 7440983631 7000000000000 -2.2559016 | 0.0948676
25.00 1120.00 3 115.57307991375000000000000 -4.42659200 | 0, 1695630
20.00 1122.75 | 124,267873530346000000000000 Q0.S173753 0.,0021581
18,33 125,00 ) 127 ..5352651551300000000CGCG0 2.5353651 | 0.0504219
16.67 1130.00 1 130.99538274766000000000000 0.393838827 | 0.0075710
15.00 V132,90 ) 134.71244950077000000000000 2.2124455 ) 0.03633a0,
12.50 135,00 | 140.776664 1461 000000000000 5.7766641 0.2370410
12.50 1140.00 ! 140.77666414516000000000000 0.7766641 | O.C042843
10.00 1145.00 1 147.5238315527514000000000000 2.5381552 | 0.0436642
10.00 V150,00 | 147 ,583815527514000000000000 ~2.4618447 ) Q.,.0410787
R JIES,.00 ] 1852.503919410547000000000000 -2.4908053 ) Q.0406302
7 160,00 ) 157.86723362744000000000000 —-2.1327113 | g.0288113
5.00 1165.00 ! 163,73592460644 000000000000 —1.2640753 0.0097523
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2.0673107634473

V= {.7098902095562

H X=X H Y-Y VX=X Y=Yy (X=X3IAZ2 | (Y=Y2rAZ

i ! H H - ! 4
1-0.17800320 | 0.22962 | -0.0408760 1 O.031687z22 0.0%27 |
1=~0.1642207 | 0.21696 | -0.0356304 | G.02696846 | G.0470 3
1~0.1378318 | C.2031& | -0.02828453 1 0L01901415 | 0.0437
-G.1130682 | 0.17660 1 ~0.0199879 1 0.01272442 | 0,0311
1-0,0941829 | a.11618 | -0.0109426 0 O.00887042 ) S
PG, 0893871 1 0. 10302 ¢ ~Q.009223% 1 0,00802585 a,oias
i~0.0673107 ) 0.09404 | ~0,0063302 1 0,00453073 L0028
1~0.0461214 | 0.08250 1 -0.0033050 ) CLO0212718 3 &
1-0,0259180 | G.04598 1 -0 0011918 1 Q.00087174 H
-Q.00e6t23 | GLO02650 1 —0.0001752 1 0.00004373 H
D 0.0118704 a.00611 QLO000725%5 1 3.00014090

P 0.,0252344 1 -0.03779 | -0.0009526 1 Q00063677 G.Oo14
¢ 0.029%992 | ~0.05330 § ~0.0015836 1 Q.00027611 0 0. 00zs
! 0.0466325 1 —~0.06570 | —0,0032506 1 0.00217459 G.o048
Io0,0549081 1 ~0.02664 ~0, 0047570 H 0,073 1
0L0630230 1 ~0,11229 1 ~0.3071400 ) H gLoize
P o.0788172 V0 -0,11329 1 -0,00289234 H i
} 0.0940572 | -0.14i68 1 —0.0133268 . H !
! 0.1037804 1 —C0.14163 1 -0.015412% 1 0.01183319 H
U 0.1230209 4 ~0.16174 1 -0.0198352 1 0.01513415 !
! 0.1368092 1 -0.18264 1 —0.0243878 1 0.01871676

1 0.1501731 1 -0.20474 | —0.0307464 1 0.02255135 | !

a=.1968.29
b=.0.717%

-0, 2873035

& i= 1968.23/(t+ 27) %% 0.7175 %

REEF R~ ZHFE—RR—F—REEZEEBREHA » THEEINERRN - R RN

=~ RURKEA °
= BIEHERLETEERNEAKX
- £ - =Rx ! - B - R = F — R E £ — &K
|
. 5883 6814 . 8028 8442
Talbot I="fra9g I="{yases I="¢Ta56 =TT
192.01 231.07 240.98 295.92
Sherman —oawr i=—tsmm — =-—(owns — = to.aogu
Horner 1440496 _1716799.74 851879146.06 1968.29
= (tresyre 1=t 116) 100 1= T 909 5000t 1= {270
RGO OB K Bk B R
N % - x| =& - % £~ %
2 s | — - - — = - EO&E - 7
N %
Talbot 0.9953 09910 0.9862 0.9937
Sherman — 09718 — 0.9424 ~ 09400 — 0.9791
Horner — 0.9959 — 0.9894 — 0.9889 — 0.9945
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FE x BAERERELER

w| ~ % - % | S - x| =& - x| 5%~ x
lﬁﬁﬂﬁ B BN ER | WA BEE| B R

Talbot 0.532 6.408 3.041 7.015 3.748 7.015 1.522 7.688
Sherman 3.481 n=18 11.5562 n=19 10.421 n=21 5.297 n=22
(d. f=17> (d. f=18) (d. f=18> (d. f=19>

Horner 0.520 |\ @=0.99 2.294 «=0.99 2.237 [\ a=0.99 1333 |\ =099

WEE : n—RENERER d —HbOE»
FAZ— RALTRERFAR X RAERERELSESR

Bk KHEE o

- £ - R Z - R = £ - =R i £ — K

Bamw =BHE ﬁiﬁu{ﬁlﬁéﬁﬁ BaE BwnE BHE| BERE

Talbot 0.2659 2,668 2.6240 4,660 2.3879 4107 1.3069 5.229

Sherman 1.3163 n=11 9.659 n=15 5.6287 n=14 6.2053 n=18
<d. f= 10) d. f=14) d. f=13> d. f=]5)

Horner 0.3696 d=099 88.5047 |\ a@=0.99 83.7674 |\ @=0.99 3.2037 |\ @=0.99

(ERAEE : EARTRRA—G b ERWNSARZHERAT Mk no—EREAEK 4. I—HHE

s a—FEEKE o
] _ ) BIEEC T —EE - WEEREREEA o
AR e OME=T4L » =% —%HzHorner
P BWHEAR 1=851879146.06/(t+209)*% » # d

OHEEITa: Talbot “fE—kiEmzig ER 209 (WP d EEZEER L (=200) »

BIGE 7 0.9910 (FBEHE) k% Horner 2z 7 m Cv MIk/IME » #i§ L A= 500 » A&

09894 GRESHID 7 » Mfhz v GRSHID RAR  HAR i= Gooiell » 3 7= —0.9897 » x*=
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