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i. General |
2. Collected Data

3. Evaluation, Tabulatlon and Analysxs '
1. General

The project site IS located at the outskirts of Bogor city whlch is about 60 km
south of Jakarta. ' ‘ ' '

It is laid on thc aIIuvml fan developed from the northem slope of the Salak
volcamc mountam (EL 2,211 m).

Its gcographlcal posmon is 6“34’S 106“43’ E and thc elevatlon is about 200 m
above see ]evel :

The ‘o]iniatc belongs to the tropical monsoonal pattern. The'Sélak volcanic
mountain, along-with othcr mountalns to thc east mﬂuences the rainfall d:stnbunon in
-‘the vncmlty of Bogor c:ty R - ' '

: The Darmaga ramfall observatlon station was estabhshed in January, 1964 by
:--the Meteorology and Gcophysxcs Board of the. Govcmment (BMG) and in 1976 itis
-reorganized as the st class C]lmat_ologlcal Station Darmaga Bogor (CSDB) with
' I'installation'of additionzﬂ ciimatc measurement instrument. Since then, the climate -
‘observation is operatmg by the sald BMO. ‘The main office is located at Jalan Raya
' Darmaga 6.5 km but its observatlon station is placed on the cleared land between the |
- swamp (Rawad_]aha) and’ the rubber forest in the north- -east about 2.5 km of the project
. site. It can be accésséd rt'lr_l_roﬁgh Jalan Sindangbarang from Jalan Raya Sindang Barang |
or through village road from the Darmaga Campus IPB. Its geographic position is
announced to be 6°30'S, 106°45’E EL. 250 m, however, it can be read as 6°33 S ‘
106°45’E EL. 190 m from the topographlc map with scale of 1/50,000.



The area of the CSDB is 250 m2 with 50 m length and 50 m width.. ‘The

observing meteorological elements are air temperature, humidity, air pressure,

sunshine, radiation, evaporation, wind speed and soil temperature.

2.

Collected Data

The valuable observation records have been collected during the field survey

period for the study as follows :

Calendar year
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Items_ :

1. Monthly Data
1.1 Mean Tem.
1.2 Max Tem,
1.3 Min Temn.
1.4 Rainfall

1.5 Rainy day '

1.6 Max. 24hr

1.7 Re. Humidity -
1.8 Sunshine %

. Daily Data - -

2.1 Mean Tem.
2.2 Max Tem.
2.3 Min Tem.
2.4 Rainfall .

2.5 Sunshine %

2.6 Re. Humidity
2.7 Pan Evap.

2.8 Air Pressure |
12.9 Wind Speed

3. Howrly Data

3.1 Rainfall




3. Evaluation, Tabu]étibh and Ana]y.sis'

All the collected data have been eValuated tabulated and analyzed as shown in
the fol]owmg tables and a fi igure.

Table Ci-1 Monthly Mean temperature at the Chmatologlca] Station of
Darmaga Bogor (CSDB) -
Cl1-2 Monthly Mean Maximum Temperature at the Chmatologlcal
_ Station of Darmaga Bogor (CSDB) '
Ci1-3 Monthly Mean Minimum Temperature at the Chmaro]oglcal
Station of Darmaga Bogor (CSDB)
C1-4  Monthly Maximum Temperature at the Clunatologlcal Station of
- . Darmaga Bogor (CSDB) = .
. C1-5 Monthly Minimum Temperature at the Chmatologlcal Station of
- .Darmaga Bogor (CSDB)
Cl1-6  Monthly Mean Relative Humidity (%) at the Chmatologlcal
+ . - Station of Darmaga Bogor (CSDB) -
C1-7 Monthly Mean and Maximum of Pan Evaporat:on at the
.~ Climatological Station of Darmaga Bogor (CSDB)
C1-8  Monthly Mean of Sunshine Percentage between &:00 and 16:00
- at the Climatological Station of Darmaga Bogor (CSDB) -

C1-9 Monthly Mean of Radiation Intensity (Kcal/cmZ/day) at the
: Climatological Station of Darmaga Bogor (CSDB)
. CI-10 Monthly Total Rainfall at the Cllmatologwal Stat1on of Damlaga
Bogor (CSDB)
CI-11 Number of Rainy Days at the CSDB
C1-12 The Highest 24 hours Rainfall in the Month at the CSDB
C1-13 Probability Calculation on the Highest Rainfall Data at the CSDB
by Gumble Method, Data Period 26 years from 1964 to 1989

(1) Janvary (7) July  (13) ‘Annual Maximum
.- (2) February  (8) August
~= (3)  March (9) September

(4) Aptl (10) October
(5) May - (11) November -
(6) June | - {12) December

' Cl-14 The Highest Rainfall (mm) for the Short Duratlon in the Month -
‘ -and-Annual at the CSDB

No. 1 1985,1986
No.2 1987, 1988
No.3 1989

- Cl1-15 Calcu]ation of Probability of Exceedance on the Data of the
Short Duration Rainfall Intensity (mmvhr)

No. 1 5 minutes, 10 minutes and 15 minutes.
Ne.2 30 minutes,45 minutes and 60 minutes
No. 3 2 hours, 3 hours and 6 hours

No.4 12 hours and 24 hours

Cl1-16 The Longest Dry Consecutive Days During one year at the
__CSDB _



C1-17 Calculation of Probability of Exceedance on the Data of the
Monthly Mean Pan Evaporation at the CSDB : -

No. 1 January, February and March
No.2  April, May and June _
No.3  July, August and September

No. 4 October, November and December

Cl1-18 Estimated Poss:ble Working Hours of Outdoor Works for
Constructlon and Farmmg Practice

No.1 1985

No.2 1986

No.3 1987

No.4 1988

"No.5 1989 .

No.6 Recapitulation of Estimated Possible Working hours

and their percentage to the Schcduled Construction
Working Hours

Fig.Cl-1 Curves of'Probéblc_Rainf‘alI Intensity in mm/hour
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_Table Cl1-13

* Probability Calculation of the Highest Daily Rainfall Data at the CSDB
by Gumble Method (Data period 26 years 1964-1989) '
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(1) Probabﬂlty Calculation of Maxlmum Dmly Rmnfall inJ vary at the Chmatologlcal Stat:on of

Darmaga Bogor (CSDB) by Gumble Method (Data peuod 19 64 1989)

GUM3LE mnx DIbTRIBUTIDH

DATA N=25.
= 190.9
2y= 8.8
D{3y= 638
4)= 29,9
D(S)= - 78.8
B¢E)= 6.9
D(?y=. 52,8
D(3Y= -  92.9
D(9)=  33.9
D¢18r= 113.9
Deity= 62,9
D(12)=  36.8
DTy 34,
D(lar= -39,
DL5y= | 47.
D(ig)= 136,
Deiys= 41,
Di3y= . 52,
D(i%)= 56,9
M249)= . 74.8
2= T5.0

L(2zy= 73,9

1{23)=  38.9

DZ4d= 42,9
d(29r= . .8%.4

D(28%=  75.9

rRANKING

i=1, “4=113.:
= A=184,
®=10g.

S K=R2,

. oB=33,

REEd

—
-
.

T H=Ra,
: }'?:!5'@
=80,
K=T8.

K=75,
oa=Pd,

AFe e O )

DT 2 X

-
LU 1 [ | O T { IO T 1 N | | O | SO { I 1

F o o Ll T O T

'

A DN R ST X

-

W T Dl

Aoy

FARI BRI IS FOTRI R = e bt b e gk e e e D O ] T O B LW

et bt bt B Bt bd bt bod ed gt el bt Beed Bm ) peed bed fet ped 1 = d b=l g
Tl o 034 R s G0 O3~ O T fal L K3 e e s
P,

L L L YL L L T 1 I e I (A T | I 1 ]

[ SR B Y

e

= ‘E:J‘:’ E:l @ l‘SI

. A=T3,

NOTE TOXT

CHLCULHTIDN

SUM K= 1794,

SUM KnZ= 136198,
SUM HoZ= 11118768,

MEAM XK= 69. . .
MEAN Xe2= 5233,384615
NEAN Kai= 4276449231
SUn OEV 3RU. $=12412.
VARIANCE S/N=477.33 .
UNBIASED VARL. =§/(N-1)=
496.48 |

VARIATION COEF.=SK/MEAN

¥=6.32 :

- STANDARD DEY. SX= I(S/H)-
21,85

STh ngv. ZST. USK=0 (/¢
N~17=22. 28

. SKEWNESS COEF. ©S1=9.93

UNBIASED §.C. CS1=9.03

PROBABLE EXTREAM VALUEC
XT)s RETURN PERIGICTYs .

FREQUENCY FUMCTION:

AT=RHHCHSH K=(YT-¢MI/8Y
y AH=MEAH X» YT==LN(LNCT
L AT=1000 '
30 THAT RT=%n- ~(YHMHSR/8Y)

+(SH/SY)*YT
CAL. YALUE:

AM=69. B8K=2%,28 M= 8. 5

321 5Y=1.8961

ESTINATE EQUATION:

AT=53.13+28, 3377

. T=2. KT=65.%
- T=4, X7=83.5
T, 4T=88.7

T=19. XT=183.9
T=28. XT=1138.6

T=25. ¥T=12%.2

T=38. 7= 37.-
T=188. XT=151.
T=208. KI= 161 ?
T=1688. K7=135.5

3..C. L.+
4. LMT :

T=5.
C.L.=95%
C.L.=5%gx

- L.L.=89%
C.L.=68%

T=18.

. C.L.=95%

" C.L.=9%6%

C.L.=86%
C.L.=68%
T=28.
C.L.=95%
€.L.=99%
C.L.=8a%
C.L.=68%
T=25.
C.L.=95%
C.L.=%8%
C.L.=8g%

“C.l.=68%

T=58.
C.L.=%5%
C.L.=%96%

- C.L.=8@%

C.L.=68%
T=188,

C.L.=35%

C.L.=28%

C.L.=86%

C.L.=63%

T=288,

C.L.=95%
C.L.=98%
C.L.=8@%

- E.L.=68x

T‘IBBB
‘G.L.=

S I 98/
- CuL.=88%
- C.L.=88%

CONFIDENCE INTERVAL

LiT=+-14.5
LitT=+=-12.2"

"LitT=+-9,5

LiaT=+-7.4 -

LHT=+-28.1
LAT=+=16,8
LiT=4-13,1
LHT=¢-10.2

LHT=#=25.7
LHT=+~21.5
LMT=+-16.3

LMT=+-13.1

LMT=4-27.5
LMT=+~23,

LMT=+-18.

LMT=+-14,

LiT=+~33.1
LAT=+-27.7
LNT=+=21.6
LMT=+-16.9

LnT=+-38.7
LiT=+-32.5
LMT=+-25.3"

LiMT=+-19.7 -

LiHT=+-44.3
LMT=+-37.2
LiT=+-29.

-;ﬂT=+-22.6.'

LAT=+~57.3
LMT=+~48. 1
LHT=+-37.5
LHT=+#-29.3

1 Magnitude of the event reached or exceeded
on an average once in T years

Return period
Confidence level
-Conficence limit



{2) Probability Calculation of Maximum Daily Rainfall in February at the Cllmatuloglcal Stauon of
Darmaga Bogor (CSDB). by Gumble Method (Data period : 1964 1989)

" GUWBLE MAY. DISTRIBYUTION

JATA N=2s,

CALCULATION

CONF IDENCE. THTERVAL
D(lr=" 92.9 SUM %= 1851. . - o -
DEZy= 38,2 SUM XaZ= 176947, T=5. :
D= gl.9 JSUM dn3= 23540921, C.L.=95%  LMT=+-27.7
Diey=" 31,4 s Col.=99%  LMT=+-23.2
(E= 3Z.9 MEAN ¥= 71.19236769 C.L.=308% WNT=+-18.1
D(go=  18.9 MEAN Xa2= £385.653346 C.L.=68% LHT=+-14.1
D(Ty= 59,8 MEAM Xe3= 999266.1923 T=18. -
I(8)= = 95.9 SUM DEY SUU. $=45170.038 ¢ .9y [ T=+-38.3
D(%ry=  38.8 46 U CuL.=99%  LWT=#-32.1
D(18)=  63.9 VARIANGE SYN=1T737.31 © C.L.=898% LHT=+-25.
3(11>= . 41!5 UNBIQ) D VHFI. -b/'(N-1)= C-L-=682 LNT:,’._IB.S
D(12)= 54,3 1806.8 O foom,
D13)= 4.9 YARIATION COEF.=SX/MEAN C.L.05%  LHT=4=49,
D¢id)=  77.8 %=8,59 C L 295% LNT=$-41.1
B1S)=  41.9 STANDARD DEV. bx=¢(5zn>= - iad-ri -
s C.L.=89% LNT=+-32.
D{lp)= 63.8" 41, 68 C.L =68:’ LMT=+~25.
MUY= 115.% ST, DEYV. EST. USK=f(s/¢ 250" ©
B1dry= 33.9 N-1))=42,91 T aes fenST 4
Di3d= 63,9 SKEMNESS COEF. CS1=2.45 . rb-=99% LMT=4-32.4
D(28y=  43.9 UNBIASED S.C. CS1=2.402 oL can%  (MT=4-34.3
haty= 528 GiLie6B% LMT=+-26.7 -
D¢22)= 103.8 PROBABLE EXTREAR YALUEC  _-on-=00% HIIRHes:
D¢23)= 185.8 “®T)s RETURN PERIOL(T): =39, e
D¢24)= . 33,8 FREQUENCY FUNCTION: g't':ggf tﬁiii-gi'é
I{ZP=  67.B : T aa e
126y~ 242.8 KT=KieswsXs K=(rT-viyssy  CoLeTERE tn;;:_gé'g
) s MMSNERN Ky YT=-LHCLNCT T=iB|;.1 * i
ZAHKIMG AT-120) el .'.95:, LHT=+~73.8
.=l K=248. 50 THAT XT=RM~(YH*SK/5Y) el =9g%  LHT<+-61.9
I=2. #=113. . +§‘Jn’<”b‘f}“?l ’ C‘ .:' .. LHT“+_48'3'
I=3,  ¥=185. «L.=a8% R
§=g- §=gg5- CAL. YRLUE: _ Tgégé-sa4 LHT=+-51.
=5, R=93. xm=?1.1923975ﬂ 8X=42.51 57 lac, cpo8d
Ll =n s I e
1=8, ¥=9l. C.L.=887% LiT=+-5358.3
[=3. X=77. h?’;é“?;fjggggiéo”' C CoL.=68% LMT=+-43,1
=18, %=69. o - T=1899. :
I=11, K=63. - - CiL.=35% LNT=+-10%.4
1=12, #=67. 2. ﬁ; g C.L.=90% LMT=+-91.8
=13,  X=63. %=$: N7=108. 7 C.L.=§B? LHT=+-71.6
.|.=l";| x=§9- o T:lg' NT ]3? 3 .COL|=b8/: LNT=+"’55.8
[=13. '{:38'. T=208. aT=183.7
I=18. ~A=08. 1225, KT=174.6
=17, =34, T=58, XT=2v1.%
=18, a=32. 73198, XT=229.
115, Ke2l. | =280, WT=255.2
=" . =3 A, -= == -
losl] weaz. 1098, -XT=313. 4
1=22.  ®=41. NOTE O XT Magmtude of the event reached or exceeded
Iiﬁ' xi:}_i. _ on an average once in T years
%:g‘s‘- 2:23 2. T r Return period
:;25: >1;1:§: 3. C. L. : Confidence ‘level

4L

ke

Conf(i_ce_'nce timit



(3)

Probability Calculanon of Maximum Daily Ramf‘all in March at the Climatological Stauon of
Darmaga Bogor (CSDB) by Gumble Method (Data penod 1964 1989) I

FUMBLE
PATA N= 26.9 CALCULATION CONFIDENCE INTERVAL
K= 42,8 - - GUN K= 1714, : '
N2)= 32,9 SUM ¥a2= 125725. T=35. -
I(3)=  48.% SUM ®¥a3="10117234. €.L.=95% LiT=+-14.7
D¢4y= - 59,0 : Shi C.l.=98% LMT=+-12.3
S)= 193.06 MEAN K= 65,92397692 C.L.=88%" LHT=+-9.6
Dego=" 71,0 MEAN ¥n2= 4835.615385 C.L.=68% LnT=+-7.5
B(7I=. I9.% - MEAN Ka3= 389124.3846 . T=18. :
D)= 86.w SuM DEY SQU.. §= 12733, 846 C.L.=%5% LWT=+~-20.3
I¢9y= ~ 37.9 ) Coi.=99% LMT=+-17.1
D(ley)= 51,8 YARIANCE 3/H=48%.76 C.L.=88% LNT=+-13.3
D¢1tr= 85.8 UNBIASED VARI. =8/ (N-1)= C.L.=68% LNT=+-18.4
bi2)= 53.90 - 509.35 7=20.
B(13d=  55.9 YARIATION CUEF —-SX/HERN L.L.=93%  LHT=+-26.
D(14)= 60,0 X=8.34 C.L.=98% LMT=+-21.9
D(15)= 88.9 STANDARD DEY. sx T(8/N)= C.L.=88% Li =+-17.
(1= - 79.9 22.13 C.L.=68% LHT=+-13.3
D(17)=  S8.8 $TA. DEY. EST. st=$(s/( T=25.
D(18d>= 111.9 N-1))=22.57 - C.L.=%3% LnT=+-27.8
1(19)=  55.8 SKEWNESS ‘COEF. CS!=9.53% C.L.=%8% LMNT=+-23.3
DC2ay= - €9.9 UNBIASED $.C. CSi=@.522 C.L.=88% LHT=+¢-18.2
D21)=" 18n. 8 o ' R C.L.=63% LnT=+~14.2
0¢22)=" . 64.0 PROBABLE EXTREAM YALUE( T=38. :
D(23)= 184.9 AT¥s RETURN -PERIDD(T), C.L.=93% LHT=+-33.5
D{24)=  66.0 FREQUENEY FUHCTION- C.L.=99% LnT=+-28.1
D(25)= 61,8 C.L.=88% LHT=+-21.9
D(26)= 54,0 AT=RM+Kw3Ry K= (YT—YN)/SY C.L.=68% LT=+-17.1
o r RM=MEAN Ky YT==LNCLNC(T T=194.
RANKING T30 : C.L.=95% LNMT=+-39,2
I=1. ¥=111, 30 THAT XT=RH~ (Ym*ax/S?) C.L.=28% LHT=+-32.%
1=2.7 ¥=196." +(SR/STIHYT : Col.=80% LHT=+¢-23.5
‘123, ¥=104, C.L.=63% ' LNT=+-28.
Ci=d, ®=183, CAL. VALUE: T=220. T ;
I=5. ®=36, KM=65.92387692  SX=22. ST C.L.=93% LHT=+-44.9
1=6.  %=83. ‘m 8. 5321 8¥=L. a%x C.L.=98% 1q7=+-37.6
I=T. . x=84. C.L.=38% LHT=+-29.3
J1=80 0 #=T9, EBTIMQTE EnUﬁTIDH C.L.=68% LNT=+-22.9
I=9. X=T1. AT=54.97+29.59YT T=1888, S :
I=19, %=63, B - C.L.=93% LMT=+-98.1
I=11.  X=65.. T=2. XT=62.95 C.L.=98%  LNHT=+-43.8
I=12, - #=64, T=4, XT=88.6 C.L.=38%  LMT=+-38.
I=13, ®=61, T=5., XT=85.3 C.L.=68% LiT=+-29.6
1214, #=56%. T=18. RT=161.3' :
=15, X=52, T=28. KT7=tt1s.1"
1=16," ¥=57. T=29. 'XT=129.8
I=17. X¥=35. T=58., »l=135.3
I=18. X=54. T=100, KT=143.7
I=19., ¥=51." 'T=2€B. HT=164%,
I=28, ¥=958. T=1899, x{=197.2 .
%;%é' i;gg: NOTE 1. XT : Magnitude of the event reached or exceeded
I=23, x=4é - o on an average once in T years
1=24. =39, 2. T : Return period
I=25, ¥=33, 3. C. L. : Confidence lavel
1=26, X=32. 4. LMT -

: Conficence limit

21—



(4)

GUNBLE (AKX, DISTRISuTION

DATA =26,

iy= 719
2= 79.9
I(3)= 9%,
M4)= 8.9
5= 39.8
Dsy=  93.8
D)= 5%.9
D(8)=  98.9
(= 79.B
Digy=  194.8
Di1d=  T71.§
D(12)=  88.4
MiZ= 36,9
D(i4)= 84,8
Ni5)= 7.9
I(16)=  71.9
DUTI=  66.9
K1d)=  79.9
1= 79,8
D20)= 82,9
3(21)=  93.9
3(22)= 4.9
H2H=  53.4
= 76.9
12H)=  83.9
326)= 41,9
RANKING

I=1. X=184,
1=2.. ¥=99,
=3, X=93.
=4, %=98,
I=5. %=93,
1=5. = X=88,
I=7. X=34,
=8, ¥=83.
1=3,  ¥=82.
=19, ' ¥=30.
I=11. %=76.
=12, ¥=74.
I=13, R=71.
=14, ¥=71.
I=15. %=71.
1=16. =70,
1=17. #=78.
1=18. X=79.
I=19. ¥=74.
1=20, ¥=70.
1=21.  K=66, NOTE
1=22, =59,
1=23,  %=39.
I=24, . X=53,
1=25. Q=41
T2, ¥=36.

ST

TALCULATION
3UM %= 1936.

—
in

T : Return period
3.°.C. L. : Confidénce leve)

4, LMT

g9

: Conficence 1imit

Probab:hty Calculation of Maximum Dally Rainfall in April at the Cllmatologlcal Statlon of
Darmaga Bogor (CSDB).by Gumble Method (Data period : 1964 - 1989).

| CONFIDENCE INTERVAL -

SUM Xe2= 151266. =3.
Ynze C.L.=95% LMT=+-11.
SUR Xn3= 12286876 C.L.=99%  LMT=+-9,2
HEAN K= T4.46153846 G002
MEAN 2= 5817.923977 Dbt o
MEAN ¥A3= 472572.1538 =18.
3 ' C.L,=95% LMT=+-15.2
SUN DEV SaU. S<716e. 4615 EeLo=sgn IS
VARIANCE 5/M=273.4 C.L.=88%  LNT=+=9,9
'UNBIASED YARI. =5/(N-1)= C.l.=68% LMT=+-7.7
Za4. 37 ool us5  LAT=t=15.8
VARIAT SO COEF. =S/ HEAN CICISS Chreania s
- - CeL.=88% 1=5+=14,
STANDARD DEV. S OIS S Omenasd
My adh V=1 ¢ae< C.L.=95%  LWT=+-20.8
SKEWNESS COEF. CS1=-9.3 Gbenn LI
UNBIASED S.C. C51=-D.294 -L.=80%  LHT=+-13,
Sebe B ©Cul.=68% LNT=+-18.6
PROBABLE EXTREAN YALUEC T=58. o
%T>, RETURN PERIGD(T), £.L.=95%  LHT=+-25.
FREQUENCY FUNCTION: C.L.=99% LMT=+-21.
HT=KM+KHSH, K={(YT-YM) 5y C.L.=68% LHT=+~12.8
) KN=NEQN X1 YT=-LNCLNCT  T=1g0, o
/¢T=137) | Cob.=957 LHT=+-29,3
S0 THAT XT=RH-CVHASR/SY) B.L.=08% LMT=+-24.6
HCSRISY IV T |  C.L.zB87  LMT=+-19.1
- C.L.=68% LMT=+-14.9
CCAL. YALUE: - _T=288, R
RH=T4.25153346  SX=16.86 C.L.=95% LHT=+-33.5
M=R.55z1 0 5Y=1.8961 C.L.=99% LMT=+-28.1
e C.L.=88% LMT=+-21.9
ESTIAATE EQUATION: C.L.=68% LMT=4-17.1
AT=06.28+15. 38YT T=1908. . Do
o - L.L.=95% LWT=+-43.4
T=2. XT=71.9 C.L.=90% LT=+-35.4
T=4, XT=85.4 C.L.=36% LMT=+-23.4
T=5. ¥T=82.3 C.L.=68% . LHT=+-22.1
T=19. XT=198.9 \ .
T=20. ¥T=112.
T=25. XT=115.5"
T=59. XT=126.3
T=188. XT=137.
=208, XT=147.7
T-1gaa KT=172.5 .
. XT. : Magnitude of the event reached or eXCeeded

on an average once in T years -



(5) Probablhty Calcuiahon of Maxxmum Dally RamfaIl in Ma y at the Chmatologwal Stauon of
' Darmaga Bogor (CSDB) by Gumble Method (Data pcnod 1964 - 1989)

GUMBLE MAX, BISTRIBUTIUN

DQTQ N=26. COLCULATION CONFIDEHCE IWTERWAL -
M= 42,9 SUM X= 1982, ' '

D(2)= - 185.5. SUM Ra2= 166022. T=3.

D(33= . ‘39,9 SUM Xa3= 17153418, C.L.=93% LMT=+-21.3"
D(4)r= 9.9 . : PR C.L.=98% LNMT=+-17.9
D(5y=  21.8 HEAN X= 73.13584615 C.L.=80% LMT=+-14,
Big)= 99.8 MEAN Xo2= 5385, 461538 C.L.=68%  LNT=+-18.9
M= 55.8. HEAN ®a3= 659735.3077 T=18. ' :

S I@)= . 98,0 SUM DEV SQU. $=26883.384 C.L.=33% ~LNMT=+-29.5
K= - 59,4 62 C.L.=982  LNT=+-24.8
D(i@dy= 8.9 YARIANCE S/N= 1333 38 C.L.=88% LHT=+-19.3
Nild=  69.9 UNBIASED VARL. =§/(N-1)= C.L.=68% LMT=+-15.1
D(12)=  78.8 . 1875.34 2 T=29, o
D13)= .31.9. - YARIATION COEF. —sx/negu C.L.=93% LHT=+-37.8

S D)= 60,0 ¥=0.44 C.L.=98% LMT=+-31.7

"D(15)= - 27.8 STANDARD DEV. S¥= $(S/H)- C.L.=889% LMT=+-24.7
D{16)= 6@.9 32.16 " C.L.=68% . LMT=+-19.3
IITY= . 7R.6 STA, DEV. EST. usx~$(9x( T=25.° Co

CDLigY= 44,8 H-1)3=32.79 , ' C.L.=95% LiT=+-40.4
D(i%)= -89.8 SKEWNESS COEF. CSi=1.243 C.L.=98% LNT=+-33.9
D(28)= - 44.9 UNBIASED 5.C. £S1=1.219 C.L.=88% ' LNT=+-26.4
N21)=  79.8 : ' - C.L.=68% LMT=+-208.6
D(223= 63,0 _ IR T=58.
pe23)= 72.8 CONEIDENCE  INTERYAL C.L.=93% LNT=+-48.7
D(24)= §3.9 S o Cul.=90%  LMT=+-48.3
DE23y= - TT.0 PROBABLE EXTREAM VALUEC C.L.=88% LMT=+-31.8
B(26)= 122.4 KT}y RETURM PERIOD(T), - C.L.=68% |NWT=+-24.3

~ : ' FREQUENCY FUNCTIOH: - T=18a, :
RANK Ik v - ‘ C.L.=93% LMT=+-536.9
-=lo s=1810 RT=HN+KASKs K=(YT-YNI/SY C.L.=96% LnT=+-47.8
I=2. - 52122, -;-KH=NEHH_X:-YT=-LN(LH(T' C.L.=88% LHT=+~37.2
1=3.. X=1485, Z(T=-100) C.L.=63%  LMT=+-29,
I=4,  X=99. . S0 THAT ®T= XH*(YN*S?/SY) T=268
I1=8..- ¥=93, . . +(SXJ5Y>*YT : ' C.l..=%2% LHT=+-65.2
I=6. ¥=91. C.L.=98% LHT=+-54.7

SISt A=RO0 ThL, vQLUE . C.L.=88% LNT=+~-42.6
I=8. H=i3, ¥M=73, 15384615 S¥= 32 79 C.L.=88% LMT=+-33.2

S I=8 . XETR, ¥M=9.5321 SY=1.8961 .  T=l@80. 3 -
1=18,  K=73. o C.L.=95% LNT=+-84.4

CI=tl, o oR=TT, ESTIMATE EQUATION: C.L.=98% LNMT=+-7u.3

CI=120 a=TEL KT=57.24+29.92YT C.lL.=88% LMT=+-55.2
I=13. =78, e C.L.=63% LMT=+-43.1.
I[=14. X=Ta, T=2. ¥T=868.2: '

I[=15. H=d3, T=4, ¥T=94.5
I=16. #=43. T=5, ¥T=182.1
I=17, X=A4, T=18. XT=124.8
I=15, x=64, T=28. XT=146.1
I=12, - k=39, T=25. ¥T=152.9
I=28, . X=33, T=50, XT=174.
[=21. #=44. - T=189. KT=194.%
[=22, K=44, T=200. XT=219.7
[=23. X=42, T=1808, KT7=263.9
1=24, X=39. _ ' o -
[=25.  ¥=27. NOTE - 1. XT "~ : Magnitude of the event reached or exceeded
I=28, &A=21. on an average once in T years
2. T ¢ Return period
3. C. L. : Confidence level
4. LMT  : Conficence 1limit



(6)

Probability Calculation of Maximum Daily Rainfall in Iune at the Chmatologwal Station of
Darmaga Bogor (CSDB) by Gumble Mcthod (Data penod 1964 - 1989) -

GUMBLE MAX. DISTRIBUTION

DATA M=26.
I{i)= 44,8
2= 43,
(3= aT.
D{4)= 33,
D(9)= - 47.
Dgy= - 87.
r)= 3T,
I{g)= 6l.
D)= 28,
I{igy= - 63,
D(tid= 59.
I12)= 177,
D{13)= T2,
D(14)= g8,
I{ig>= 69.
B{16)= 116.9
B{1?)= 6.8
n(ia)= 85.9
I(19)= 73.8
0(28)= I7.8 -
D(21)= 83.8
B22r= 36.8 -
(23)= 116.9
(24)=  B3.8
O(23)= - 64.9
D(26)= C92.8
RANKING
I=1. H¥=177.
I=2. ¥X=118.
I=3, ¥=
I=4, K=%2.-
125, X=38.
I=6. %=87.
I=7. ¥=83.
1=3. - 4=g0.
I=9,  N=78.
I=18. ¥=T76.
I=11, ¥=72."
1=12, = ¥=69.
I1=(3, ~%=64.
I=14. X=63.
I=15. H%=63.
I[=15. ¥=61.
I=17. ¥=39.
I=18. ¥{=37.
I=19. . X¥=37.
1=20, ¥=47,
=21, ¥=44.
I=22. ¥X=43.
1=23, . ®¥=3T.
1=24. K=36."
I=23. ¥=33.
1=26. ¥=23.

DO IOLWOAT IS

118, -

NOTE

tQLCULhTIUN l CONFIDENCE IHTERVQL
SUM X= 1814, o
SUM Ra2= 150666, =3,
SUN Kn3= 15913664, Col.=95% LNT=+-20,2
_ - Col.=98% LMT=+-17.
MEAH X= 69, 76923077 C.L.=gex . LNT=+-13.2
MEAN Xa2= 5794.846154 C.L.=68% LHT=+-18.3
WEAN Re3= 577448.6154  T=ld.
SUM DEV SQU. $=24194.615 C.L.=83%  LNT=+-28,
29 C.L.=9%0% LNT=+-23.5
VARLANCE S/H=927.1 C.L.=88% LNT=+-18.3
UNBIASED VARI. =5/(N-1)= C.L.=68% LNT=+-14,3
agd. 13 T=24.
VARIATION COEF.=SX/MEAN C.L.=95%  LHT=+-35.8
,.,Q 44 . ’ C.L.-‘-‘?BZ ,LMT=+—3B-
STANDARD DEV: SX= 7(5/N)= C.L.=80% LMT=+-23.4
39.45 - €,L.=68% LMT=+-18.2
STA. DEV. EST. USK={(S/( =23, o
H-137=%1.05% C.L.=93% LHT=+-38.3
SKEMNESS COEF. C8)=1.551 (C.L.=982. LNT=+-32.1
UNBIASED S.C. CS1=1.521 C.L.=89%  LNT=+-23.
- C.L.=68% LMT=+-19.5
PROBABLE EXTREAM YALUE( 1=8@. . o -
WT¥s RETURN PERIGD(T)s C.L.=952 LNT=+-46.1
FREQUENCY FUNCTION: - C.L.=98% LNT=+-~38.7
: C.L.=88% LNT=+-38.1
AT=RM+KHSRs K=(YT-YM)I/SY CuL.=68% LHT=+-23.5
1 #MN=MEAH & YT='LH(LN(T T=180. .
/1=y C.L.=95% LMT=+-53.
S0 THAT ¥T=¥n- (YN*SH/SY) C.L.=98% L“T=+'45.3
H(SK/STIHYT C.L.=80% LNMT=+-35.2
C.L.=68% LMT=+-27.5
caL. VQLUE: : _ T=268, ,'2?
AN=69.76922877 ~§¥=31.05 C-L-=QSZ LMT=+~61.7
YN=9.5321 Sv=1.@961 CuL.=98% LNT=+-51.8
S : S C.L.=80% . LNT=+-48,
ESTIMATE EQUATION: C.L.=68% -tﬂ;5+-§?;g
L ' C.L.=95% - LMT=+-79.9
T=2. KT=63.1 Col.=98% LMT=+-587,:
Tod. RT=98. Cil.=88% LMT=+-32,3
T=5. RT=97.2 C.L.=63% LNT=+-48.3
- T=18, AT=118.3. o ' T
1=20.. ¥T=138.8" '
T=25. XT=1453.3 -
- T=50. WT=165.2
T=108, XT=185..
T=280, XT=284.7
T=1906. KT=250.4
1. XT- :,MagnTtude of the event reached or exceeded
- -on an average once in T years :

2.7 : : Return period
3. C. L, ¢ Confidence level
4. LMT _ : Conficence limit



(7) . Probability Calculatlon of Maxxmum Daily Raxnfall in July at the Cl1matologlcal Statlon of
Darmaga Bogor (CSDB) .by Gumble Method (Data period : 1964 - 1989)

GUMBLE fAX. DISTRIBUTION

JATA N=28. - CALCULATION COMFIDENCE INTERVAL
L= 19, SuM X= 1877, . y '

(2= 47.9 SUM Re2= 174843, 7=3. - '
D(3d= . 26.9 SUM Xa3= 19296155. C.L.=95% MT=+-25.8
I¢d)= . 8.8 : : . : Col.=98% LMT=+-21.7
S IS)=" 54,9 HEAN %= 72.19238769 C.L.=88%. LNhT=+-15.9
D)= " " 78.9 HEAN %a2= 6724,7308769 C.L.=68% LMT=+-13.2
HT= . 53.0 . MEAN XA3= 742159.8077 T=18.

D(8Y= 183,40 SUM -DEY 8aY. §= 39333 933 - Col.=35% LMT=+-35.7
(9= 11.8 46 C.L.=99% LhT=+-36,

S Didd= 94.8 VARIRNCE S/N=1513. C.l.=80% LMT=+-23.4
D{i1)="148.8 UNBIASED YARI. =S/(H-1)= C.L.=68% LNT=+-18.2
DC12y= . 44.9 1573.52 S T=20, = '
DUIZ= 41,9 VARIATION COEF.=5X/NEAN C.L.=95% LNT=+-45.7
D(1dy=  28.9 . %=@.54 : - - C.L.=98% LNT=+-38.3
DC15O= 149,89 STANDARD DEY. sx I(S/N)= C.l.=88% LHMT=+-29.9
D(16)= 137.9 _ 39.9 _ C.L.=68% LWT=+-23.3
DIT)=  6l.8 STA. DEY. Esr. USX=7(Ss¢( T=23. . o
D(18)= 146.4 o N-13)=39.67 - . C.L.=95% LhiT=+-48.9
D(19)=  82.8° , SKEWNESS COEF. £81=0.65 C.L.=98% LHT=+-41,
D¢29=  81.9 UNBIASED S.C. CSi=0.63T " Cul.=88% LHT=+-32.
D{21=  37.9 : R C.L.=68% LMT=+~24.9

- D(22)=. 193.@ . PROBABLE EXTREAM YALUE( T=50. ;
D(23)= 185.8 TYs RETURN PERIGD(T), C.L.=93% LHT=+-58.9
D424)=  69.8 - FRERQUENCY FUNCTION: C.L.=99% LiT=+-49.4
B(25)=  73.8 o C.L.=88% LNT=+-38.5
Bb(26)= §1.9 L RT= xm+K*sx, K= (YT =Yr)sSY C.L.=68% LnT=+-34,

. - » KM=MEAN Xy YT=-LH(LNCT  T=i@a. '
RRHKINb - : AT=10) . ' C.L.=93% LMT=+-538.3
I=t. ¥X=1l49, - . SO THAT XT= Ri- (YM*SX/SY)_ C.L.=98% LNMT=+-37.8

- I=2.) X=148. - R(SRABYNT C.L.=89%  LiT=+-45,
I=3, R=tda6. . _ C.L.=68% LMT=+-35.1

o I=4. ¥=137. . CAL. VALUE: - T=280. . .
I=5, ¥=185.. = KM=72.19230769  SX=39.67 C.L.=95% LNT=+-73.83

CI=h. R=183, YH=9.532¢ $Y=1.8961 C.L.=98% LiT=+-56.2
I=7.  K=183. T - CuL.=89% LMT=+-51.6

- I=8. %=82. ESTIMGTE EQUATION: C.L.=68%- LNT=+-48,2

S 1=9, X=31. : CRT=52.93+36.19YT " T=1680, . - :

SI=1@. 0 R=73. ' S | - C.L.=95%. LMT=+-182.1

L I=tl. . KsTe. T=2.-XT=66,2 C.L.=9@% . LHAT=+-85.7

S I=12. #=69. T=4, XT=93. C.L.=80% LHT=+-66,8
I=13. K¥=61, T=5. AT=1087.2 _C.L.=68% . LNT=+-52.1
I=14, X=68, . T=18. XT=134.4 - i

1=15. -%=58, T=29. XT=1560.4.
I=16.  K¥=97. T=25. ¥T=168.7

- I=1T. 0 R=04. T=58. XT=194.1
I=18, X=34, - T=108. KT=219.4
1=19. ¥=31. “=208. KT=244. 6
[=28, R=4T. . T=1@88. K7=302.9 : o |
1=21.  #=44, - NOTE 1. XT. Magn1tude of the event reached or exceeded
[ooar Real | ¥ on an' average once in T years.

=24, wevg. . 2.7 .. : Return period
[=25. X=19, 3..C. L..: Confidence level
1=26.  ¥=t1. 4

. LMT- : Conficence limit



(8)

Darmaga Bogor (CSDB).by Gumble Method (Data period : 1964 - 1989).

Probability Calculation of Maxinium Déily Rainfall in August at the Climatological Statidn of

GUMBLE MAX. DISTRIBUTION _ | 7
DATH H=28, CALCULATION CONFIDENCE [NTERVAL
{1)= 4.9 SUM ¥=- 1648,
D= T3.8 SUN RaZ= 129842. T=3. »
(3= - 26.8 SUM Xn3= 11793749, C.L.=95% LHT=+-21.1
D)= 6.8 | Cul.=98% LHT=+-17.7
BSI=  181.9 HEAN -X= 63.87692303 C.L.=88% LMT=+-13.8
&)= - 33,0 HEAN Ka2= 4993.923077 C.L.=68% LNT=+-10.8
(=" 117.9 - HEAN XaZ= 4536B85.3846 T=i8. S
D)= 132.8 - SUM DEV SRU. $=26395.846 C.L.=95% LMT=+-29.3
0= 22,4 15 : €.L.=98% LNTF+-24.6
- Dlied= 1.8 VARLANCE S/N=1815.22 C.L.=80%  LNT=+-19.1
B(ity= - &1.8 UNBIASED VARI. =5/(N-1)= C.L.=68% LNT=+-14.9
B(12)="" 34.9 19535.83 T=28. ' :
Dei3y= 96.0 YARIATION COEF. -SX/HEHN : C.L.=93% LNT=+-37.4
ICi4)=  36.8 ¥=8.51 C.L.=98% LMT=+-31.4
D{13)= | §3.8 | STANDARD DEV SX {(57N)= C.L.=80% LNT=+-24.5
D(16)=  26.0 31,86 C.L.=68%  LMT=+-19.1
Divr=  45.9 STA. IEV. EST. USK—I(S/( T=25.
Mi®)=  72.9 H-1))=32.49 - €.L.=95% LMT=+-40.
(1= 31.8 SKEWNESS COEF. CSt=B.326 C.L.=98%. LHT=+-33.6
I28)= 34,9 - UNBIASED §.C.. CS1=8.319 C.L.=688%  LMT=+-26.2
K2t)= 114.9 - e ~ - Cil.=68% LNMT=+-20.4
D(22)="  83.9 PROBABLE EXTREAM YALUE( T=50. L
I¢23)=  T71.8 - 8T RETURM PERICD(T) C.L.=95%  LHT=+-48.2
0(24)= 58.9 FREQUENCY FUNETICH: C.L.=98% LHT=+-40.5
D(25)= 63.8 DR : i © C.L.=88%  LHT=+-31.5
I{26)=  04.8 AT={M+K*GKy K=(YT-YHMI/8Y C.L.=68% LMT=+-24.6
» WM=HEAN %5 YT=-LNCLNCT  1-1g@.
RANKING 2(T=12)) - C.L.=95% LpT=+-56.4
i1=1. ¥=13Z2,. SG THAT KT=rM-{YHM#SX/8Y) C.L.=98% LNT=+-47.3
1=2, ¥=117. HERASINYT C.L.=88% LMT=+-36.9
(1=3. #=114. o © C.L.=68% LWT=+-28.8 -
~I=4, ¥=181, CAL. YaLUE: . T=289. - ‘
- I=5. X=96. #N=63.87692309 SK=32.49. - [ | =985y LnT=+-64.6
I=6. . ¥=88. - YR=0.5321 S5Y=1.8%6) C.L.=99% Lmi==-54,2
- Is7. R=34. Lo C.L.=80% Ln7=+-42.2
1=8. x=31, ESTIMATE EQUATION: C.L.=69% LHT=~=32.9
I=9, X=75. AT=41.3429.64¢T T=igo@. . -
1=18.  X=T2. : . C.L.=95% LNT=+-83.6
I=11. X=71. T=2. KT=5 8 2 C.L.=98% LMT=+-70.2
- 1=12.0 H=7LL T=4. XT=8 C.L.=88% LMT=+-54.7
I=13. " #=64. 1=3. XT= e C.L.=68% LNT=+-42.7
I=14.  K=63, T=18. #&T=114. e .
I=153. ¥=593. . T=28. -¥T=135.3
I=16. X=50. © T=25. HT=142.1 -
=17, ¥=43. T=50. KT=163.
- 1=18,  #=d4, T=108.- ¥T=183.8
1=19, . ¥=33. . T=288. ¥T=204.3
1=28., X=36, .. I=iaen. 47=252.
i;g;- ﬁ;;f- NOTE - 1. XT 1_-:-Magn1tude of the event reached or exceeded
1=23. %=26. . onanaverage once in T years
[=24. W=2p. 2. Tt Return period
1=25. %=22. 3. CooL.. ¢« Confidence level
I=26. Y=4, 4, LMT -

: Conficence limit



(9) Probabnlity Calculahon of Maximum Daily Ramfall in September at the Cllmatologxcal Stanon
T of Dannaga Bogor (CSDB).by Guinble Method (Data penod 1964 - 1989)

9p

GUMBLE MAX. GiSTRIBUTION

DATA N=26.

. CALCULATION

_ CONFIDEHCE IWTERYAL

peLy= - arv.m SUM W= 1818, S

(2= 76.6 SUl He2= 152769, T=35.

(3= 15.8 SUM Kn3= 13331539, C.L.=93% LMT=+-20.3

Jar= 74,0 R o C.L.=98% LMT=+-17.5

D(53= 77.8 HEAN %= 69.92387692 Col..=86% LMT=+-13.6

Hey= - 91.8 . HEBN ®¥a2= S875.384615 C.L.=68% LHT=+-18.6
-DTI= 116.8 MEAN Xa3= 5377351.1538. T=18..

D¢g8y= - 99.8 suM DEY saU. $=25639.846 CoL.=33% LMT=+-23.8

D(9y= . 20.9 15 : Col.=90% {NMT=+-24,2

D(1d3)= ~94.6 YARIANCE S/H=986.15 Col.=80% L MT=+-12.9

D(i1y=  61.8 UNBIASED VARI. =5/¢K~1)= Cul.=88% [ MT=+-14.7

B{12)=  86.0 1825.59 o T=28. _

DC13)= 29.9 YARIATION cuEF =SX/NEAN C.L.=95% LMT=+-36.9

HKidy= 69.0 ‘%=0.45 Cul.=98% LNT=+-31.

o D{isY)= 1838.8 . STAKDARD DEY. S¥= I(Sfﬂ)- C.L.=8BX LNT=+-24.1
S D(isY= 119,89 3.4 C.L.=568% LMT=+-18.8

(i7r= 119.8 - C8TA. DEY. EST. USX JC87¢ T=25. L .

Mim)= 57.9 H-1))=32.82 : C.L.=95% LNT=+-39,5

D(i9)= 438.@ SKEWNESS CUEF. CSI-—a 25 C.L.=%9%  LNT=+-35.1
S D(20)=  55.8 .5 C.L.=30% LHT=+-25.8
~D(21)=" B83.8 UNBIASED S.C. CS1=-8.348 C.L.=58% LHT=+-20.1

D(22y=  59.B - ' T=56. . :

B{23»=  BT.B - PROBABLE EXTREAN YALUE( C.L.=93% LNT=+-47.5
© D(240= 11.8 AT)s RETURN PERIODCT)s CC.L.=98%  LMT=+-39.9
S D2sy= 170 FREQUENCY FUHCTIOH. C.L.=80% LnT=+-31.1

Ii26)= 78.9 " C.L.=68% LHT=+-24.2

- ?T—XH+K*S%: K (YT~ YN)/S? T=168. .

RANKING | » KM=MEAH Rr ?T~—LN(LN(T C.L.=95% LMT=+-535.8

I=1.  X=119, (T=10)y C.L.=99%  LHT=+-45.6

I=2.  ®=119. 50 THAT XT=Ri-(YH*SX/SY) C.L.=88%  LNT=+-36.3

=%, H=116. H(SK/8YIHYT C.L.=68% LHT=+-28.4
- 1=4, - ¥=198. ' A T=266. : )

I=5. %=96. CAL. VALUE: : : C.L.=95% {HT=+-63.6

I=6.. =21, AM=69,92387692 SK¥=32.82 - C.L.=98% LHT=+-53%.4

I=7, . K=39. YH=8,5321 3Y=1.0961 C.L.=88% LMT=+-41.6
- 1=8,  “K=98. S iy R C.L.=R8%  LMT=+-32.5

S I=9, 0 W=8T. - ESTIMATE EQUATION: T=188¢.

1=18. - ¥=87. AT=54.38+29.21YT C.L.=95% LMT=+-22.4.

1=11.  %=36. e T C.L,=96%  LNT=+-69,2

=12, ¥=77. T=2. XT=83.1 £.L.=88% LWT=+-53.9
C1=13, X=T4. T=4, K1=99.8 L.L.=68%  LHT=+-42,1

I=14.  #=79, CT=8, KT=98.2" S _ ‘ : :
CI=15. %=7a, T=18, ‘¥T=120.1 -

I=16.  ¥=64, T=28. HT=141.1

I=17. ¥=61. T=25. HT=147.8

1=18. %=3%, T=38. XT=168.4 -

1=19. ¥=5T, T=198. XT=188.8

[=29, - K=35, -T=280, KT=289.1

[=21. ‘¥=48, T= 19ua XT~256 1 |

=22, =29, ' ' ’ .

§=§§_ §=23_ NOTE 1. XT : Magn1tude of -the event reached or exceeded

[=24. %=17. : o On an average once in T years

1225,  ¥=t5, 2. T : Return period

[=26. #=11. 3. C. L..: Confidence Tevel

4. LMT  : Conficence limit

—27—



(10) Probability Calculation of Maxxmum Daily Rainfall in Octoberat the Chmatologlcal Stauon of
Darmaga Bogor (CSDB) by Gumble Method (Data period : 1964 - 1989)

GUMBLE MAX. DI5.

DATA N=26.
1= 58.9
B(2= 62.8
I¢Ey= 46.9
D(4>= 63.9
Diso= 35.8
n(e)= 27.0
= 33.8
= 68.9
(%)= T2.8
pC1gd= 64,9
CD(11y= 824.9
B(i2)=  '38.9
I(i3)= 35,9
I(14)= " 74.9
CI15)= . 169,.8
B16)=  T7.8
B{1?)= 129.9

U= 4.0
D19z 83,9

D28)= 24,9
D21)= 33,9
1(22)=  94.9
D¢23)= 49,8
D(24)=  81.8
D(25)=  53.0
D(26)=  33.8
RANKING
I=1. =129,

I=2.  X=109.
=3, X=98.
1=4. - ¥=85.
1=5. %=84,
1=6. X=83,
I1=7. X=93.
1=8. X=81.
1=9. ¥=80.
1=19.  %=77.
I=11.  X=74.

CI=12.  %=72.:
I=13. . ¥=68.
I=14. - #=65.
I=15. - %=64.
1=16. X=63,
I=17. X=62.
I=18. ¥=57.
1=19, ¥=53,
=20, %=58.
1=21. %=43,
=22, ¥=47,
I=23. X=6s,
I1=24. ¥=35,
1=25. . ¥=33,
1=26. %=30.

UTION

 NOTE'

CALCULATION
SUM. ¥=: 1768,

SUM. Xa2= 133394.
SUM #n3= 11815776,

NERN A= 63. -
MEAN Xn2= 3138. 384815
MEAN Xn3= 423683.6923

SUi DEY SQU. 5=13144.

YARIANCE S/h=506.33
UNBIASED YARI. =8/(N-1)=
326.64

VARIATION COEF. —SX/HERN
¥=0.33

. STANDARD DEY. SX {(S7N)=

321

—t— = = =~

£ LM

- 22.9

STA. DEY. EST. USK={<5/(

‘N~13)=22,95 - .
.SKEMNESS . COEF. CS!=0.522

UNBIASED S €. C51=8.312

PROBRBL‘ EXTREAM VALUE(
AT)s RETURN PERIOD(T)»
FREQUENCY FUNCTLON:

AT=RM+Kx5Ky K=(YT-YMI/8Y
v RM=MEAN Xs YT=-LH(LH(T
AT=13y

30 THAT K7=gH-{YH*3Rs8Y)

H(SR/SYINYT

VALUE:
§%=22,95  YH=0.5
$¥=1,0961

caL.
Kh=68.

ESTINATE E@UATION:
RT=56.36+20, 54YT

LA C T I 13

QB R = U1 D
DD D =
- - - -

o

._|

|—-

-

o

b—b

i

T=168. ¥T=153,2
T=208. XT=167.9
T=1880, K7=281.5

. XT

;_T._- : Return period

. C. L..: Confidence level
. LMT.

Conficence limit

CONFIDENCE INTERVAL

—_
L]
-

«=35%
» =584
- =881

. e o

«=90%
=98%
=8a%
«=68%

— . — :
IOl OO0 0 i
r R s .
.l

—952
=90%
=g8o%
=68%

—
Ml .
l_@r'l—f"l—m_f'l 1 I"‘Uli—l-I_f—Sl""l_'r"[—Prl_l—.l-

-4
e

- .

n

o o

h o 0o

o~ o~

.=80%

@-

— )
nllﬂnﬂﬁ]lﬂt‘-ﬂnllnnnﬂll
== = a2 = - = u »

-95/
C L.=96%
C.L.=808%

C.L.=68%"

T=288.

£.L.295%

C.L.=%a%

C.L.=86%
=63%

C.L.
T=1060.

C.L.=95%

C.L.=98%

C. L. =80
C.L.=68%

. =637

‘LHT=+-28.

LhT=+-14.9
InT=r-12.5

LMT=+-9.8
LMT=+~T7.6

LAT=+~17.
LiT=+-13.
LMT=+-14.

- OT Ot~

LMT=+-26.
LMT=+-22.2
LiT=+-17.3
LMT=+-13.5

LMT=+=-28.3
LMNT=4+-23.7
LHT=+-18.5
LiT=+-14.4

LHT=4+-34.1
LNT=+-28.6

LMT=+-22.3
% LNT=+-17.4

LAT=+-35.8
LMT=+-33.4.
LHT=+=26.1
LMT=+-28.3

LiT=+-45.6

L LMT=+-38.3 .

LHT=+-29.8

LHT=+-23.3

LHT=+-59.1

LHT=+-49.¢
LMT=+-38.¢

-LMT;+—3B.L

Magnitude of the event reached or exceeded
on an average once in T years



GUMBLE MAX. JISTRIBUTIOQN

(11) Probability Calculation of Maximum Daily Rainfail in November at the Climatological Station
of Darmaga Bogor (CSDB).by Gumble Method (Data period : 1964 - 1989)

~ DATA N=26. CALCULATION CONFIDENCE INTERVAL

D= 41.8 SUM %= 151%, | S
N2)=  51.8 SUM ¥e2= 99481, T=3. _ .

= 27.8 SUM Xa3= 7080743, C.L.=95% LHT=+-14.1

SDdr= 54,0 : . ) C.L.=%8% LHT=_+-11-3
MS)=  58.8 HEAN ¥= 58,11538462 €C.L.=887% LNT=+-9.2

U IEY= 77.9. MEAN Xn2= 3826192303 C.L.=687% LNT=+-7.2
7= 38,8 MEAN Xa3= 272336.2692 T=18.

CMB=. 39,9 SUM DEV $RU. $=11668.653 C.L.=95% LMT=+-13.5
DC93= 17.8 .85 L . . C.L.=98% LHT=+-16.3
D18)= - 79.9 YVARIANCE S/N=448,79 L.L.=g0% LHT=+-12.7

D= 25,8 " UNBIASED YARI. =5/(N-1)= C.L.=68% LHT=+-9.9

Hi2)=  67.8 466,75 - T=28. .
I(13)=  63.8 VARIATION COEF.=S¥smEAN . C.L.=99% LMT=+-24.9
D(idd=. 49.9 ¥=0.36 - C.L.=90% LnT=+-208.9
I(15)=  65.0 STANDARD DEY. SK=f(S/N)= C.L.=8@% LHT=+-16.3
DC16)= §2.0 21.18 . _ C.L.=68% LNT=+-12.7
DMLY= - 77.8 ~8TA. DEY. EST. USK=Y(S/( =25, -
Nig)=  31.8 - N-1))=21.6 | C.L.=9Gz LMNT=+-26.6
D{19)= - 35.0 SKEWNESS COEF. C§1=-9.23 L.L.=98z  LNT=+-22.3
D(28)= 4.0 UNBIASED $.C. CS1=-0.226 C.L.=88% LMT=+-17.4
Di21y=  59.3 o . C.L.=68% LMT=+-13.6
D(22)=  76.8 PROBABLE EXTREAN VALUEC T=39. }
B(23)=  88.9 ¥Tys RETURN PERIOD(T), C.L.=93% LHT=+-32.1
D(24)= 33.9 FREQUENCY FUNCTION: C.L.=98% LMT=+-26.9
B¢25)=  34.0 R o €.t.=30% LiT=+-21.

CD(26)=  .59.8 KT=RH+K#SKs K=CYT-Yi)/SY C.L.=682 LNT=+-16.4

: - » XU=MEAN. Hs YT=-LN(LNCT T=186. -

'RANKING SOT-105y £.L.=95% LWT=+-37.5
I=1.  B=94. 50 THAT KT=XM-(YM*SK/SY) C.L.=98% LHT=+-31.3
I=2.  X=85. CH(BR/SYINYT C.L.=88%  LMT=+-24.5

CI=3,  %=83. AR C.L.=68% LHT=+-19.1
T=4. K=82. caL. YALUE: T=298.

. I=3,  X¥=80. T HN=58.11538452 - S¥=21.6 C.L.=95% LMT=+-42.9
=6l WSTI. ' YH=8.5321  §Y¥=1,8961 CCul.=9@% . LWT=+~36.

C1=7) R=TT. CTTTTE o C.L.=80% LMT=+-23.1

~I=8. R=TT. ESTIMATE EQUATION: C.L.=68%  LAT=+-21.9
- =90 R=Te. KT=47.63+19.71YT T=1983,
I=109. X=57. B SR C.L.=95% LMT=+-55.6

SI=11,. ®=83. T=2, XT=54.9 C.L.=99% LHT=+-46.7
[=12.  K=64.. T=d4, RT=72.2 C.L.=80% " LHT=+-36.4
I=13. X=A3. T=5. RT=T77.2 C.L.=68% LHT=+-28.4
I=14, ¥H=3%. T=16. XT=92
[=13. ®=38. T=20. ¥T=106.2
I=16. X=31. 7=25, AT=118.7 .

I=17, ¥=36. T=58. XT=124.5

[=18. »®=49. T=190. XT7=138.3

[=19.  K=41. T=200. XT=152.

=28, #=33. 1=1998. XT=183.8. |

1=21. ¥=38 S - : _

[=22. ¥=34 CNOTE 1. XT : Magnitude of the event reached or exceeded
1=23. ¥=31. ‘ ~on an average once in.T years .

i=24, #=27. 2. T ~: Return period

1=25. #=23. 3. C. L..: Confidence level

I=26. X=1T7. 4. LMT  : Conficence limit



(12) Probability Calculation of Maximum Daily Rainfall in December at the Chmatolog:ml Stahon of .
Darmaga Bogor (CSDB).by Gumble Method (Data period : 1964 - 1989) '

GUMBLE MAX. DISTRIBUTIDN

IATH N=26.  CALCULATION CONF IDEHCE INTER““F
KLd= 49,8 - SUM X= 1619. 1=5."
(2= 112.98 . SUM Re2= 128971. : C.L.=95% LMT=+-21.8
(3= 23.8 SUM Xa3= 12430367, C.L.=90% LMT=+-18.3
Désr= 52.9 _ C.L.=80% LNT=+-14.3
KS)=  37.@ MEAN K= 62.26923077 CoL.=68% LHT=+<11.1
B(6)= - 25.9 . MEAN Xo2= 4968.423077 1210, 2
B{Ty= 8. HMEAN X“3= 4?3@91.@385 C.L.=95% LMT=+;38.2
(3= 35.9 SUM DEY SQU. §=28157.115 0 L.=90% LMT=+-25.4
(M= 44.9 39 .L.=08% E4+-19,
D(18)=  87.8 YARIANCE S/N=1882.97 3_t_=2§z tﬂ$=+_i§_3
D(i1d)=  33.9 UNBIASED YARI. =S/(N-1)= 1220,
D(12)=  48.8 1126.28 - C.L.=95% LMT=+-38.7
D(13)=  53.0 YARIATION COEF.=$X/MEAN oo L.298% LNT=+-32.4
Nid)=" 80.8 Lo #=8,33 C.L.=808% LMT=+-25.3
D(1S)=  53.8 STANDARD DEV. SX={(S/K)= oL =68% LiT=+-19.7
D(16)=" 48.8 32.91 B
D(LTYI=  144.9 8TA. DEV. EST. USK=I(Ss¢ C.L.=95% LNT=+-41.4
D{18)= 128.9 - N=133=33.36 . - C.L.=98% LHT=+-34.7
1= 111,94 . SKEWNESS CQEF. CS!=B8.964 C.L.=80% iMT=+-27.1.
3(29)_: _E':-B_ UNBIASED 5.C. CS1=08.945 C.L.=68% LAT=+-21.1
D22y RO.G PROBABLE EXTREAM VALUE( C.L.=95% LHT=+-49.8
L(23)= 82.9 : " XT)s RETURN PERIOD(T)» C.L.=90% LMT=+-41.8
D(24y=  31.9 FREQUENCY FUNCTIOM: C.L.=80% LHT=+-32.6
D25)= 59.8 o | | C.L.=68% LMT=+-25.4
~ D(26)=  194.8 © KT=NH+K*SKy K=(YT-YM)/SY.  12igg. N
; s RM=HEfN Xy YT=—LH(LHLT CoL.=95% . LMT=+-53.2
RANKING S FAT-12)) C.L.=98% LMT=+-48.9
=i, anlad, f 50 THAT  XT=XN-(7H*SK/SY) oL =% LNT=4-38 1
%;é" §=1f§' | +(SR/SIHYT | C.L.=68% LMT=+-29.7
1=4, R=itl. . S T=208. o
t eetima - . oL YALUE: . CiL.=95% LWT=+-66.7
=5, x=104, AM=62.26923877 SK=33.56 C.L.=98% LNT=+-56.
[e. A Yri=6.5521 5Y=1.8961 C.L.=88%  LMT=+-43.6
s xeap. | C.L.=68% LMT=+-34,
e wea. N ESTINATE EQUATION: - 1iigme.. S _
%_16 .XX_S; NT=45.98+30.627T ~ C.L.=95%  LHT=+-86.4
Clet1. =53, gl CC.L.=90%  LNT=+-72.5
TE12. w=5s. ¥-§e g;:gzef C.L.=80%  LMT=+-56.5
=13, 4=53. T=5. Wi=91.3 E C.L.=68% 3 LFIT + :41_1.1
=14, - A=52.. T=10. KT=114.9 - '
I1=15. X=439, T=20. ¥T=136.9
I=16. A=43.  T=25. XT=143.9.
=17, -d=4d, =508, XT=165.5
=18, #=48, T=199. XT=186.3
=13, 4=33. T=200, XT=208.1
%ié?- ﬁjgg- .  T=1069,_%T=257.5.
1=22. '%=33.  NOTE = 1.:XT - : Magnitude of the event reached or exceeded
I=23. %=31. o . on an average once in T years
1=24. X=I8, ' ~2. T . : Return period
1=25. X=23. _ 3.°C. L. : Confidence level

1=26, ¥®=23, 4, LMT @ Conficence Timit

—30—



(13) Probability Calculatlon of Annual Maxlmum Daily Rainfall at the Cllmatologxcal Station of
Darmaga Bogor (CSDB) by Gumble Method (Data penod 1964 - 1989)

CGUMBLE MAX. DISTRIBUTION
DATA H=26. - S _ .
W1d=  168.8 gﬂhtgj;{?g‘ - CONFIDENCE INTERVHL
D(2)= 1:2.9 SUN ¥a2= 419996, e
D3y= . 99.9 SUM Xa3= 69853920, =
e o chom
I(5)= 183.8 HEAN %= 121,9239756% -L.=508z =+-19,
D= 99.8 MEAN Xe2= 16119.07692 CoL.=88%  LAT=+-15.4
D= 1179 MEAN XA3= 2348727.632 C.L.=68% LMT=+-12,
(@)= 132.8 SUM DEV SQU. §=32599.846 . 1-i0°
D(3r=  88.9 i5 - - C.L.=95% LMT=+-32.5
DUe)= 113.9 VARIANCE 5/N=1253.84 €-L.=39%  LHT=+-27.3
DCid= 148.8 UNBIASED VARL. =§/(H-1)= C.L.=38% LMT=+-21.3
DE12y= 177.8 1383.99 Tcélé.. 68% LAT=+-16.6
D(13)= 181.9 - =28,
Didd=  34.9 ) ;’{?I;Ig;ION GOEF. SK/MEQN C.L.=93% LMT=+-41.6
D(15)= 149.9 - STANDARD DEY. S¥=f(5sM)= . C-.L.=98% LMT=+-34.5
D(16)= 137.8° 35. 41 _ _ C.L.=80% LHT=+-27.2
IC17)= 144,80 STA, DEV. EST. USK=i(ss¢  C:L-368% LMT=+-21.2
D(18)= 146.0 N-1)y=36.11 ' T=23.
D(19)= 111.8 SKEWNESS COEF. CS!=t,57 C.L.=95%  LMT=+-44.5
D(28)=  90.9 UNBIASED S.C. CS1=1.533 C.L.=30%  LHT=+-37.4
D¢21)= ti4.9 : C.L.=80% LHT=+-2%,1
0¢22)=  195.0 PROBABLE EXTREAM VALUE( C.L.=68% LNT=+-22.7
D(23)= 118.9 XT)» RETURM PERIODCT)» T=38.
B(24)=  35.9 FREQUENCY FUNCTIOM: C.L.=95% LMT=+-53,3
D(25)= 99.9 : C.L.=238% LHT=+-45,
D(26)=  248.9 KT=XM+KRSRy K=(YT-vHyo4y  C-L.=802% LNT=+-35,
; RHSMEAN Xy yT=-LM(Lh(T  C.L.=68% LHT=+-27.3
RANK ING -1 - T=106.
I=1, X=248, S0 THAT KT=Rn-(YMasRssy) — G-Lo=33%  LNT=+-62,7
‘1=2. . X=1891. ’ +(SK/ST)¥YT . ’ C.L.=98%  LMT=+-52.6
1=3, . ®=177. C.L.=30% LNT=+-41,
I=4. H#=149. caL, YaLUE: C.L.=p8% LMT=+-32,
1=5. k=143, Ri=121.9230769 SK=I6.11  [-296.
=6, X=ldo, YH=0.5321 SY=1.4%61 -CobL.=35%  LMT=+~71.§
CI=7. "¥=144, _ C.L.=9%8% LWNT=+-60.2
1=8. ~X=137, ESTINATE EQUATION: Col.=88% LHT=+-46.3
=9, ¥=13z. MT=1a4.59+32, 94T, C.L.=68%  LHT=+~-35.6
I=19.  ¥=iiT. . ' . TEIEBB- . '
=11, ¥=11d, T=2. XT=116. LL.=95%  LMT=+-92,9
1=12, "®=113. ¥=§. §¥=}1§.3 C.L.=98% - LMT=+-78,
1=13. " ¥=112, T=5, %T7=133.8 - C.L.=89% LMT=+—EB.3
I=14‘ x:lii. T=1g. XT=178.5 C.L.=682 LHT_=+-4?.4
i=13. =119, T=20. WT=202.2
I=16. K=185. T=25. KT=28%.7
I=17. #=lwvs, T=58. KT=232.%
I=13. X=190. T=188. XT=255.9 -
[=12. H=29. T=200. KT=274. a
[=28. A=93. . T=1898. KT=331.:
[=21. K=34. _ S -
[=22. ®=98, . NOTE -~ 1. XT : Magn1tude of the event reached or exceeded
- 1=23,  K=89. ' on an average once in T years
[=24. .X=39. 2. T : Return period
1=23. X=38. 3. C. L. : Confidence level:
I=26. - X=84. "4, LMT = : Canficence limit



Table C1-14
- The Highest Rainfall (mm) for the Short Duration |

in the Month and Annual at the CSDB

No. 1 1985, 1986
No.2 1987, 1988
No.3 1989



The Hig hest Rainfall for the Short Duration in the Month and Annual at the CSDB.

No. |

Month - Minutes Hours

- ] 10 135 30 45 60 y) 3 % 12 723
A. Records
1985 S - . |
Jan. 147 294 392 588 62.0 731 731 734 734 734 134
Feb. 10.2 204 255 399 557 .63.6 74.8 832 101.5 105.0 105.0
‘Mar. 100 18.0 20.0 36.0 47.0 500 60.5 63.5 .64.0 64.0 64.0
Apr. 9.9 199 29.8 49.7 624 628 63.8 63.9 640 64.0 64.0
May 9.9 19.8° 29.7 - 44.6 556 60.4 62.1 62.5 629 629 629
Jun. 9.0 10.0 16.0 278 28.7 30.0 33.5 34.1 344 359 359
Jul. .~ 20.00 30.0 450 60.0 72.0 850 90.0 94.0 102.7- 102.7 102.7
Aug. 202 253 354 60.6 758 84.3 877 87.7 877 -87.7 86.8
‘Sep. 104 13.0 17.0. 28.0- 353 425 43.2. 437 585 587 58.7
Oct.  10.0 16.0 200 40.0 540 60.0 789 83.5 840 84.0 84.0
Nov.  10.0 150 20.0 36.0 455 '48.4 484 484 767 76.7 76.7
Dec. 10.0  19.0 23.0 340 380 400 60.5 60.5 60.5 60.5 60.5
Annual Max _ - o . P S
mm 202 30.0 450 606 758 850 90.0 94.0 1027 1050 105.0
mm/r  242.4 180.0 180.0 -121.2 101.1 850 45.0 31.3 171 8.8 4.4
Jan. 7.5 . 13.0- 20.0. 340 380 39.9 39.9 399 399 40.5 41.0
Feb.  20.0. 30.0 40.0. 60.0  68.0 825 .98.0 102.5 104.7. 104.7 104.7
Mar. = 10.00 20.0  24.0- 380 54.0 64.0 80.0 96.0 1042 1042 104.2
JApr.  10.0 2000 23.0  40.0 54.0 549 553 554 554 554 554
May - 20.0. 30.0 40.0 500 66.0 714 714 714 714 714 714
Jun 10.0 .20.0. 30.0 60.0 650 68.8 80.0 90.0 112.5 113.8 113.8
Jul. - 10.00 20.0 30.0. 50.0 . 55.0 70.0  104.5 104.8 104.8 104.8 104.8
‘Aug. . 20.0. 30,00 350 500 580 62.0 664 664 67.0 704 704
Sep. . .20.0 30.0 37.0 49.0. 520 70.0 72.5 725 80.6 88.8 88.8
Oct. . 10.0 18.0 26.0 359 363 40.0 44.8 464 474 474 474
Nov. ~ 150 200 300 40.0 580 625 745 78.0 784 784 784
Deec. 150 25.0 350 600 620 760 80.5 80.5 80.5 80,5 80.5
* Annual Max . | -
‘mm- 20.0 30.0 40.0 60.0 68.0 825 104.5 104.8 112.5 113.8 113.8
mm/Ahr  240.0  180.0  160.0 1200 90.7 825 52.3 349 18.8 9.5 4.7




The Highest Rainfall for the Short Duration in the Month and Annual at the CSDB.

No. 2

Month Minutes -Hours

| 5 0I5 30 45 60 2 3 3 12 %4
1987 ' '
Jan, 10.0 17.0 200 320 39.0 37.0 40.0 425 434 434 434
Feb. 70 9.8 100 200 30.5 30.0 309 325 325 325 674
Mar. 100 187 18.9- 250 33.0 '37.0 60.0 64.5 674 674 67.4
Apr. © 17.0 - 20.0 250 33.0 360 500 61.0 725 76.8 76.8 76.8
May 150 25.0 39.0 43.0 640 67.0 850 87.9 879 879 879
Jun. 140 200 250 340 460 520 59.0 59.0 64.0 64.0 64.0
Jul, 10.0 20,0 27.0 40.0 60.0 63.5 685 69.5 -70.2 702 -70.2
Avg. - 10.0 20.0° 30.0 40.0 48.0 .50.0 50.3 503 503 50.3 50.3
Sep. 55 95 100 101 102 103 113 113 113 113 113
Oct, 10.0 200 23.0 .42.0 540 60.0 723 723 83.0 83.0 83.0
Nov. 160 20.0 26.0 37.0 455 550 755 77.0 77.0 82.5 82.5
Dec. 73 9.5 127 155 17.5 27.1 292 - 29.2 292 29.8 29.8
mm - 170 250 39.0 - 43.0 64.0 67.0 850 879 879 87.9 87.9
mmhr _204.0 1500 156.0 860 853 67.0 42.5 293 147 1.3 3.7
1988 e T
Jan. 100 200 - 260 40.0 - 56.0 710 740 740 74.0 90.0 90.0
Feb. = 10.0 20.0 27.0 40.0 50.0 660 67.0 67.0 67.0 67.0 67.0
Mar.  10.0 150 20.0 31.0° 335 340 50.0  53.0 58.8 59.0 59.0
Apr. 150200 30.0 500 65.6 70.5 750 75.6 '86.7 - 86.7 86.7
May - 9.6 168 19.8° 348 39.1 403 524 556 '80.2 80.2 80.2
Jun. © 9.5 165 21.0 286 300 338 340 344 643 643 643
Tu. 9.8 '19.6 315 413 46,1 487 525 618 69.8 70.0 70.0
Avg. . 8.5 102 '20.1 355 366 369 37.0 370 60.5 63.1 63.1
Sep. 6.5 87 9.6 13.0 149 158 159 159 167 16.7  16.7
Oct. 8.0 102 122 204 254 265 438 473 S13 521 521
Nov. -~ 6.0 10.0 147 202 302 3.7 33.5 339 339 339 339
Dec, - 100 20.0 204 332 38.0 40.6. 40.6 40.6 46.5 49.0 - 49.0
Aol M . DR _
mm 1500 200 315 500 S56.0 71.0 74.0 74.0 867 867 86.7
movhe  180.0  120.0 126.0 1000 74.7 710 37.0 247 145 7.2 = 3.6

—34—.



The Highest Rainfall for the Short Duration in the Month and Annual at the CSDB.

No. 3

Month - Minutes - _ S Hours

' 3 10 13 3045 60 2 3 5 12— %
1989 , o |
Jan. 8.00 '10.2 194 314 486 589 69.0 750 752 752 75.2
Feb. 10.1  17.1 22,9 36.7 40.2 43.9 67.5 87.4 127.4 2263 233.1
Mar. 10.2 20,1 239 323 338 354 524 547 547 547 54.8
Apr. 18.6 21.8 22.8 293 321 339 383 40.1 40.7 40.8 40.8
May 10.0 200 255 473 600 71.7  78.2 82.8 122.6 123.6 133.6
Jun 9.0 123 18.0 28.0 41.0 63.0 77.0 9LI 927 92.7 927
Jul. 11.0 19.0 250 42.0. 483 50.2 50.6 50.7 50.7 50.7 50.7
Aug. 10,0 1500 248 41.0 497 52.1 53.7 56.3  60.0 62.7 62.7
Sep. 140 240 340 53.0 541 541 703 703 703 703 70.3
Oct. 16.0 30.0 40.0 445 540 57.0 59.0 61.5 61.5 61.7 61.7
Nov. = 112 21.2 250 313 40.0 413 61.0 735 83.4 834 834
Dec. 200 26.0 310 540 750 820 91.1 941 103.5 103.5 103.5
Annual Max o . _
mm 18.6 30.0 400 540 750 82.0 91.1 941 127.4 226.3 233.1
mm/hr  223.2 180.0 160.0 108.0 100.0 82.0 456 31.4 21.2 189 9.7
~ B.  Maximum of Records (1985 - 1988) .
mm 20.2 300 40.0 60.0 75.0 82.5 104.5 104.8 127.4 226.3 233.1
mmhr  242.2 180.0-* 160.0 120.0 1000 825 523 349 21.2 189 9.7




Table C1-15

Calculation of Probability of Exceedance on the Data
of the Short Duration Rainfall Intensity (mm/hr)
Data Period 5 years . |

-No. 1 | 5 nﬁnutes, 10 minutes, 15 minutes B
No. 2 30 minutes, 45: minutes, 60 minutes

.~ No. 3‘ 2 hours, 3 houfs,_6 hours B N
No. 4 12 hours, 24 hours

— 36—



Probab111ty Calculation of
at the CSDB (unit: mm/hr )

IHAT METHCD 5 min

DATA H=3.

D(1)=242.4

D(2y=248,

D(3y=204,

D{4r=188.

D¢5»=223,2

RANKING & PLUTTIHG POSIT
I0H '

P. OF EXCEEDAMNCE -

RANK DATA MEIBULL PLOTZ
(J) (XY J/CHHL) F=i-p
1. 242.4 16.7 83,3
240, 33,3 66.7
. 223.2 .58, 50,
284.. 66.7  33.3
. 188, 83.3 . 16,7

[ N T iy N ]
- .

CALCULATION
SUM B= 1889.6
HEAN ®=-217,92
SUN OF DEVIATIOM SQURRE
$=2746.368 N
YARIANCE §/N=549.27
S/(N-1)=686.592"
SD/(MEAN X)=A.188
SD=Y(§/N)=23.437.
USD=S{S/(H-1)3=26.285 -
SKEWNESS CFT. CSi=-B.49%
6 o7
UNBIASED 5.C. C51=~D.439
.

HEAN LOGC(XIy=2. :356b8144
XG= 216 6

cal. DF B~ vﬁLUE :
1. T=242.4 S5=188.
B(l )=-304. 93333:3

MEHN B"-3B4 93

USED B=8,

KB=216.6 o
LOG(XA+B)=2. 3356? :
/A= 9 87643 ¢ SX B 84825

INHI FDRNULQ

LOGCY+B. ) )=2. 33557
+Q;@?643*KSI(YR)

PRUBRBILITT IHQI

Ra1nfa11 Intensity for the- short durat1on

t No. 1

IWALI METHOD. . L
' - 10 min.
DATA H=5, '
D(1y=130,
D(2>=189,
0(3)=150.
D¢4)=128,
D¢5y=130.

- RAMKING & PLUTTING POSIT

IOH

P. .OF EXCEEDANCE

RANK DATA WEIBULL PLOTZ
(J) (R) J/7{N+L1) F=1-P
{.°7188. 16,7  8Z.3

2. 188, 33,3 66.7

3. 188. 58. 58.

4. 158.  66.7 33.3

5. 120, 83.3  16.7
CALCULATION

SUM X= 810.

MEAN X= 162,

SUM OF DEVIATION SQUARE
$=23894.

YARIANCE S/N=576.

S/(N-1)=728,

SD/(HMEAN Ry=D,148

SD=r(S/N)=24. :

USD=I(¢5/(N-1))=26.833

SKEWNESS CFT. CS!=-8.843

8

UNBIASED S.C. CSi=-8.754

7

MERN LUG(XI)~2 234218394

%G=160.04

CAL. OF B=VALUE =

f. T=180. $=120.
B¢1.)=-199, 8407171
MEAN B=~199.34

LUSED B=8.

no=168, 84
LOG(XB+B)=2.28422
5¥%=0,B6957

1sf=0.1101 -

IMAT FURHULQ
LOGCY+H(B.))=2.20422
+B.1181*KSI(YR)

IMAT METHOD

DATA H=3,

I{1r=185.

D(2>=160.

DC3)=136.

D(43=126.

D(So=1p69.

RAMKING & PLDTTING POSIT
IOH

15 min.

P. OF EXCEEDQHCE
RANK DATA WEIBULL PLOTZ
(J)  (X) JsCH+L)Y F=1-F

i. 18d. 16.7 = 83.3

2, 168. 33.3  R6.T

3. 1é8. 38, 39,

4. -156. B86.7 33,3

3. 126. 83.3 6.7
CALCULATION

SUW X= 782, .

MEAN X= 156.4

SUM OF DEVIATION SQUARE
§=15087.2
VARIANCE S/N=391.44
S/(N-1)=376.8 -
SD/CHEAN %)=8.111
SD={(5/N)=17.362
USD=T(5/(N-1))=19. 411 -
SKEWNESS CFT. CS1=-B.567

8
UHMBIASED §.C. C351=-8.987
8

HEAN LOG(RI)=2. 191491522

- KG=155. 38

cAl. OF B-YALUE
1. T=188. 5=12s.
B(1.? —aB? 3412685

MEAN B=f39?{34_

USED B=8.

¥8=155.38 :

QG (X8+B)=2.1314"
1/A=8.07366 SX=0.05045

IHAT FORMULA
LOGCY+(B. 3)=2, 1914
+0. 079664KSTCYR)

¥{2) 216.
Yi5) 228,
Yi4) - 233,
Y3 248,
¥(1e 234,
f(2d) 245.
- Y(23) 269,
Y387 279.
Y(18a) 289,

L =1 L Q0 = N o GO

PROBABILITY INAL

Y(2) 168.
Y¢3) oAT2.8
Y¢4) - 180.6
Y5) 161

Y1) 201.4
Y(20) 2149
V(25) 219,
Y(59) 231.3

¥¢188) 242.8

PROBABILITY IWAI

¥(22 153.4
" ¥(3) i64.3
Y4 169.6
Y 173.3
Yiigy 183.5 .
Y202 192.3
C¥L23y 195,
(392 262.%
-218-1

¥(100)



-

Probability Calculation of Ra1nfa11 Intens1ty fo
at the CSDB (unit: mm/hr )

INAI METHGD 30 min.

DATA N=3.

D¢Lr=121.2

D(2)=129.

D(3)=38.

I{4)=1e8,

I(3)=188,

RANKING & PLOTTING POSIT
IoN .

P. OF EXCEEDANCE

RANK DATA WEIBULL PLOTZ
I G J/(N#L) F=i-P
1. 121.2  16.7  83.3
2. 120.  33.3  66.7
3. -188. S58. 58.
4. 160, - 66.7 33.3

5. 86. 83.3  16.7

. CALCULATION

SUM ¥= 535.2

HEAN X= 187.94

SUM OF DEVIATION SQUARE
§=861.632

VARIANCE $/N=172.33

§/(H-1)=215.408

SD/(MEAN %)=0.123.

SD=§(8/N)=13.127

USD={(S/(N-1))=14.677

SKEMNESS CFT. (£§i=-9.418

a .

" UNBINSED 5.C. CS1=-9,367

4

MEAN LOGCRIY=2, 925121214 E

nG=196.2

CAL. OF B-YALUE
1. T=121.2 $=86. .
BC1.)=-164,4692308

MEAN B=—-164.47

USED B=a.

H=106.2

LOGCKE+B)=2, 82612
1/4=0.98729 S¥=@,85525

1HAI FORMULA

LOGCY+(B, )7=2.02612
+3.887294KSI (YR

PROBAFILITY IMaI

¥(2) 186.2
¥(3) 112.2
tid) ' 116.9
¥i3) 119.7
- Y (192 127.4
(20 134.2
(232 _ 136.2
Y(50> 142.2
Y1985 147.8

: No. 2
iMAT METHOD
DATE N=5.
DC1d=101.1
D(2y=9@,. 7
D(3)=85.3
D(AY=T4.7

N¢3r=1049, :
RANKENG & PLOTTING POSIT

45 min.

- 10N

P. OF EXCEEDANCE .
RAMK DATA WEIBULL PLATX
(Y (X J7CN+L) F=1-P

l. 181.1 6.7 83.3

2. 180, 33.3 66.7

3. 98.7 58. 5.

4. 85.3 66.7 33.3

5. 74.7 83.3  16.7
CALCULATION

3UM X= 451.8

MEAN %= 98.36

SUM OF DEVIATION SQUARE
$=479.232
VARIANCE $/N=95.85
5/¢N-1)=119.808
SD/(MEAN, X)=9.188

- 8D={(8/N)=9.79

USD=y{S/(H-1))=18.946
SKEWNESS CFT. CS!=-8.391
2

UMBIASED S.C. CS1=-8.349
)

MEAN LOG(XI)=1.953325615
XG=89.31

CAL. OF B-VALUE
1. T=1g1.1 S=74.7
B(1.)=-134. 4675654

HEAN B=-134,47

USED B=9.

K9=89.81 =~
LOG(@+B)=1, 95333
1/A=D. 07663 5X=D. 84829

IMAT FORMULA

LOGCY+¢B.))=1,95333
+8.87663+KSI(YR)

PROBABILITY IMAI

Y(2) 89,
¥(3) 94,
Y44 97.
Y(sy) 39,

BRST)) 185.
Y(28) . 119.

- ¥e2s) - 111.
Y¢58) 116.

Y180) 128.1

- —38—

-\Ibl-h-m'\lmo:'

r the short duration -

[WAZ HETHGD 60 min.

DATA N=5.

D(1)=85.

D¢2)=82.5

D(33=67.

D¢4)=T4.

1¢5)=82.

RANKING & PLOTTING PUSIT
10N

P. OF EXCEEDANCE

'RANK DATA WEIBULL PLOTZ

(I} Ry J7(N+1Y F=1-P
1. 83. 16.7 - 83.3
2. .82.5 . 33.3 66.7
3. §2. §8. 8.

4, Ti. 66.7 33.3
5. 67. 83.3 16.7

" CALCULATION
SUM X= 387.5
NEAN X= 77.5 .
SUM GF DEVIATION SRUARE
§=254.
VARIANCE S/N=58.8
S/(N-1)=63.5
SB/(HEAN X)=0.092
S0={{S/N)=T.127
USD={(5/(N-1))=7. 969
SKEMNESS CFT. £S1=-g,438
8 .
UNBIASED §.C. Cs1=-8,392
5

"HMEAN LOG(XI)=1.887483976

A6=77.16

TAL. OF B-YALUE -
1. T=85. §=67. © -
B(L.)=-111.4937931

 MEAN Ba-111.49

USED B=8.

Xe=77.16
LOG{X8+B>=1.387¢ .
17A=0.86471 SKX=8.84111

IKAT FORMULA '
LOG(Y+(@.))=L. 8874
- +8.864T1HKSI(YR)

PROBABILITY IMAL

Y(2) 7.2
LY(E) 88,7
RIS 2.8

Y(5) 94.3
Y¢18) - 59.3
Y(2@) 91,8
Y(25) 92.8
¥(58) ©95.8
¥(1e8) 99.6



Probability Calculation of Ra1nfa11 Intens1ty for the 'short duration

at the CSDB (unit: mm/hr )

WAl METHOD 2 hours

DATA H=3.

bD(1)=43,

B(2)=82.3

B(3)=42.5

D(4)=37.

B{3)=453.6

RANKING & PLOTTING POSIY
10K

P. OF EXCEEDANCE
RANK DATA WEIBULL PLOTY
(I3 (X Js(H+l) F=1-p

t. 52.3 16.7 83.3

2, 43.6 33.3 66.7

3. 45. Sh. Ge.

4, 42,3 BAR.T 33.3

3. 37.  83.3 15.7
CALCULATION

SUm K= 222.4

MEAN X= 44,48

SUM -OF DEVIATIOH SQUARE
§=122.548

YARIANCE 5/M=24,51

§/{N-1)=38,637 .

5D/CHEAN. Xy=0.111

5D=¥{58/N3=4,951

USD={{Ss(N-1)2=3.535

SKEWNESS CFT. CS!=0.8331

UNBIASED §.C. C51=0.8733

HEAN LOGCKId= 1 64545394
KG=44.2 .

Cal.. OF B-¥ALUE
1. T=32.3 §=37.
B(1.)=28.6

MEAN B=20.6

USED B=28.6 .

na=44,29
LOG(X@+B)=1.31219
t/a=8. 85934 §%=08.83381

IHAL FDRNULQ

LOG{Y+(28.6))=1.81219
+8,83234«KSI (YR

PROBABILITY IWAI

v(2) 44,
Y3 46.
Y4 48,
¥¢5) 49,

Y(19) 51
Y(28) 54
Y(25) 54
- yesay 56
(180> 58

B R
« s ¥ = @

« % o n»
Ul = =) s Q0 e =] L

:-No. 3
INHI METHOD ° 3 hours

DATA M=3,

S D(1)=31.3

D(2)=34,9
D(3)=29.3
D(4)=24,7
b(5)=31.4

RANKING & FLUTTIHG POSIT
IOH

P. 'OF EXCEEDANCE
RANK DATA WEIBULL PLOTZ
(J) (WY Jein+L)y F=1-P

34.9 16T . 83.3
3l.4 33,3 66.T
31.2 5@. §8. .,
2%.3 66.7  33.3
24.7 83.3  16.7
CALCULATION

SUM X= 131.6

HEAN X= 30.32

SUM OF DEVIATION SGUARE
§=55.728 |

VARIANCE S/N=11.15

8/(N~1)=13.932

SD/(MEAN X)=8.11

8D={(§/N)=3,339

USD={(5/¢H-1))=3.733

SKEWNESS CFT.. CS!=-8.431

a

UNRIASEY S.C._CSl=-@.385

3

MEAH LOG(XId= 1 478972797
86=38.13

CAL. OF B-YALUE

. T=34.9 $=24.7
BC1.)=-69. 57499891

MEAN B=-69.37 .

USED B=0.

Ke=38,13 " ' '
LOG(Xa+B)=1, 4?89?

" 1/A=0.B7831  SX=8.84961

INAL FORMULA _
LOGCY+(B.))=1.47897
48,8783 1+KSICYR)

PROBABILITY IWAI

Y(2) 3.
Y(3) | 31,
Y(4) o 32.
Y¢5) _ 33.

Y(18) - 38,

Y(28) 37.

Y(25) 37.

7(59) 39,

Y(189> 48,

ol e —§ b O] O 0 00

THAL METHOD o po e
DATA N=3,

~ D=1, 7
-D{2)=14.9

I3)=17.1

D{4)>=18.8

B(3)=21.6

RANKING & PLDTTIHE POSIT
IUN

P OF EXCEEDANCE

RANK DATA WEIBULL PLOTX
G (R) Jr(N+L) Feyi-p
l. 21.6 '16.7 83.3
2. 18.8 33.3 6.7
3. 17.1 5@, 58,

4. 14,7 66.7 - 33.3

5. 14.5 3.3 6.7
CALCULATION

SUM %= 86.7 -

MEAN %= 17.34

SUM OF DEVIATION SQUARE
§=35.372

VARIANCE S/N=T. B?

§/¢H-1)=8.843

SD/¢HEAN X)=3.153
§D={(S5/N)=2.66
USD=y(S/(N-1))=2.974
SKEWNESS CFT. C351=8.4155
UNBIASED S.C. £51=0.3716

HEAN LOG(XI)=1.2340586@9
%6=17. 14

 CAL. OF B-vaLUE

1. T=21.6 5=14.5
B(1.)=-18,67054945

MEAN B=-18.587
USED B=8.

Re=17.14
LOG(X@+B)=1. 23404
1/8=8,10351 SX=0.06544

IHAT FORNMULA

_ LOGCY+¢B.))=1.23406

+8.18351+KSI{YR)

PROBABILITY IWAL

o Led QO )

S VC2) ir.
Y3 - 13,
(4D 19.
Y3y o Ry

Y¢i8) C 21.

v(2@) 22,

Y232 23,

(38 » : 24.2

Y(ige) 5.4



Probab111ty Calculation of Ra1nfa11 Intensity for the short durat1on
at the CSDB {unit: mm/hr )

IMAT WETHOD 12 hours

BCS)=18.9

RANKING % PLDTTING POSIT
[ON

P. OF EXCEEDAMCE
RANK DATA WEIBULL PLATZ
3 (R). Jr(N+LY F=1-P

1. 18.9 .15.7 83.3

2. 9.5 353 66,7

3. 8.8 58. 59.

4. 7.3 66.7 33.3

5. 7.2 83.3  16.7
CALCULATION

SUM X= 51,7

HEAN ¥= 18.34

SUM OF DEVIATION SQUARE
§=95.452

YARIANCE S/H=19.99

§/(N-1)=23.863

SD/(MEAN X)=8,423

SD={(5/N)=4,3469

USD=V{S/(N-1))=4,885

SKEWNESS CFT. CSt=1.3524

UNBIASED S.C. TS1=1.2895

HEAN LOG(RI)=9.838646874
E-81 S
XG=9.64

CAL. OF B-YALUE
1. T=18.9 8=7.2
B<1.)=-6.327038123

NEQN B=-6, 33 i

USED B= B

#B9=9.64

LOGCXB+B)= 0. 98385
1/A=0.24263 SK=0.15349

IHAL FORMULA

LOGCY+(D. ¥)=8.93386
+D. 24263%KSI(YR)

PROERBILITY IWAT

$(2) L 9.5
Y3y . 11,4
Y(4) ' 12.6
Y(5) o 13.4
v¢18) 16,
v¢29) 13.5 -
v¢25) 19.2
Y(58) 21.7
Y198y 24.2

: No. 4
IHAT METHUD

DATA N=S.

D(13=3.7

D(2)=3.6"

D{3)=4.4

Di4r=4.7

1¢9)=%.7

RANKING & PLUTTING POSIT
IoN - -

24 hours

P, DF EXCEEDANCE

RANK DATA WEIBULL PLGTZ
(J) - (X J7(H+1) F=1-P
L

. 9.7 16.7 83.3
2, 4.7 33.3 66.7
3, 4.4 58. 50, -
4. 3.7 66.7  33.3
5. 3.6  B83.3 16.7

CALCULATION.

~ SUM X= 26.1

MEAN K= 5.22

- SUM OF DEYIATION SQUARE

§=25.948

VARIANCE S/N=5.19
5/¢N-1)=6. 487

SD/CHEAN %) =8. 436
SD=[($/N)=2.278
USD={(S/(N-1))=2.547
SKEMNESS CFT. CS!=1.3782
UNBIASED §.C. CSl=1.2327

NEAN LOG(XI>=6.853652996
E-81
#6=4.83

CAL. OF B=VALUE

1. T=9.7 8S=3.6

“B(1.)=-3.165972222

 MEAN B=~3.17

" USED B=8.

%9=4,85 .
LOG(X0+B)=0. 68537
1/8=8.24816 $X=8.15693

. INAT FORMULA
LOGCY+(8.3)=9.68537

+8,24316%KSI(YR)

PPDBﬁBILITY Iunx ‘

TY(2) 4.8
AP 3.3
Y{4)" 6.4
Y( 6.8
Y(1a) 2.1
Y(28) 9.4
¥(23) 2.3
WS 11.1
Y{1a@) 12.4

- —40—



Table C1 - 16 The Longest Ory Consecutive Days puring One Year
at The CSDB

GUMBLE MAx. DISTRIBUTION

DATA H=13. :
= 23 9 1977 - PROBABLE EXTREAM VALUE(
D)= 18.8 1978 XT)y RETURH PERIOD(T):
S nE= . 19.9 1979 FREGUENCY FUMCTION:
(4= 1s.5 1980 '
egy= 15.9 1981 AT=RH+KxGXy  KH=MEAN X»
&)= 34.8 1982 K=C(YT~YN)/8Ys ¥T=-LHCLNC
B(7d>= 20,6 1983 TAT-1D .
IKSH= 13.9 1084 YT=REBUCED YARIATEs YN=R
D(9)= 9.6 1985 EDUCED MEAN
%Ei?;= ig g 1839 L KT= Y= CYHAER/BY I +(SR/SY)
D(12y=  17.8 1989 T
‘D(13) _ 21.8- 1988 | CAL. VALUE: |
= : ' . KH=19.15384615 5X=6.9
ﬁzf‘fl“;:n_ | YN=8.587 S5Y=8.9971
%é: §=§§; . ESTIMATE EQUATION:
I=4- ¥=21, . XT=14-65+5-92YT
I1=5. . ¥X=28, . T=2. XT=17.2
L?: L’;g; : T=4, X1=23.3
I=8. : ¥=17. T=3, XT=25.
1=9, ¥=15. T=19. ¥T7=38.2
=18, ¥=15. - . T=20. XT=35.2.
I=11. H#=l8. T=23. KT=36.8
I=12. w=ig, T=58. XT=41-7
1213, %=9. T=168. ®T=46.5
B T=200. X¥T=51.3
SUN = 236. L. . '
SUH ®a2= 4236. T=11. XT7=38.9
SUM ¥Xa3= 1114448, ~T=12. XT=31.5
. . - T=13, ¥T=32.1
MEAN ¥= 13.15384613 T=14, X7=32.7
HEAN Xn2= 373.5384615 T=15. KT=33.2
MEAN ¥n3= 8572.307692 T=16. X7=33.5
SuM DEY SGU. $5=571.692Z8 ~  T=17, XT=34,
CTT T=18. XT7=34,5
VARIANCE S/H—43.98 - T=19, XT=34.8
UNBIASED YARI. =S/<{W-1>= = T=28. #7=35.2
47,64 - R :
VYARIATION COEF.=SX/HEAHN
%=0.37 '
STANDARD DEY. SX=l(5/N)=
6.63-
5TA. DEY. EST. USK=[(5/¢
H=13)=6,9.

SKEWMESS COEF. C31=8.6587
UNBIASED S.C. CS81=9.641



Table C-17

Calculation of Prebab111ty of Exceedance
on the Data of Monthly Mean Fan Evaporat1on
at the C S D B.

No.1 January,'February_ahd March
No.2 April, May and June

No.3 July, August and September

Noe.4 October, November and December



Calculation of Probability of Exceedance
Monthly Mean Pan Evaporation : No. 1 January, February and March

o

1Al NETHOD

- DATA H=13.
Di1y=2.22 .
B(2)=2.34
1(3¥=2,92
D40=1.75
DLSI=1.69
n6r=1.67
H7r=2,49

CMBI=2LTZ
Di9)=3,81
Dii@)=2.52 .
D(11)=2.28
D(12)=3.45
D(13)=3.56

P. OF EXCEEDANCE
RANK DATA WELBULL PLOTZ.
I (K) J/CHELY Fei-P
1. 3.5 7.1 92,9
2, 3,45 14,3 85,7
3. 3.81 2L.4 8.6
4. 2.92 :28.6 71.4
5. 2.72  35.7 - 64.3
6. 2,92 42,9 57.1
7. 2.49 §e. 58,
8. '2.34  §7.1 42.9
9, 2.28 64,3 35.7
18, 2,22 Tl.e  28.6
1. 175 78.6. 21.4
12, 1.69 85.7 14.3
i3, L.67 92.9 T.l

CRLCULATION
SUN- K= 32,62
HEAN ¥=-2.389238769
SUr OF BEYIATION SQUARE
8=4,578292300
YARIANCE S/H=8.33
§/7{N~1>=3.8885T6923E-0l
SD/CHEAN X)=2.236
SD={{5/N)=0,593 :
USB={(S/(N-1))=8.617
SKEMHESS CFT. £51=8,213-
UNBIASED. 8.C. CS1=9. 2845

. MERH LOG(RI)=3 871178565

£-81
XG=2.44

CAL. OF B~VALUE
1. 753,96 5=1.67
3(1.)=0.024

MERN B=g.g2

_ USED B=0.82
#=2, 44
LDGCRO+B)=8, 39877
17A=B. 15293 S¥=0.1038%

: 1WAl FORMULA
LOG{Y+{D.82)>=0.39077
+8. 15293*KSICYRD

PROBABILITY IWAI
¥(2)
(3
Y(d)
e
Y(10)
Y(28)
Y(25)
Y¢59)
(100>

= Lt e .
A I NERRY. N N

I R R Rt Lol IS
- .

IMALI HETHOD o

DATA H=13.
B{1)=1,94

t(2)=3.2

0{3=3,12
1(4)=2.34
0(a)Y=2.71

S beY=2.78
D(7)=2,94

n(g)=2.84

0¢9)=%.44

D{iar=3.24

BCLIL=2, 78

B(12)=4,27

D(13)=2.36

RANKING & PLQTTING POSIT
ION

P. OF EXCEEDANCE

RANK DATA MEIBULL PLOTZ
Iy ANy J/(n+ld Fe1-P
L 4,27 1.1 %2.9
2, 3,44 14,3 - 85.7
I, 3.24  21.4  78.6

40 3.2 28,6  Ti.4
5. 3.12 35,7 643
6. 2.94  42.9 - 57.1
7. 2.84¢ 59, 5@,

8..2.78  S5T.1 42,9
9, 2,76 64,3 35,7

18, 2.71 Ti.4  28.6
it. 2.36 78.6 21.4
12, 2.34 85.7 14.3
13, 1.94 92,9 7.1

CALCULATLON

| SUN %= 38.14
MEAM %= 2.933846154

SUM OF DEVIATION SQUARE
§=3,833707693
VARIANCE 5/N=0.29
8/(N-1)=3,19475641 1E~1
SD/CHEAN X)=0.185
S§D=I{5/N)=0,543 :
USD={ (S (N-1))=0.565
SKEMNESS CFT. CS$!=0.6269
UNBIASED $.C. C51=8.6023

‘MEAN LDE(XI)‘B 469129407

XG=2. 88

CAL. OF B—VRLUE
1. T=4,27. S=1,94.
B(1.)=2.555555356E-02

HEAN B=0.02

USED B=8.02

%0=2.89 _
LOG(Xa+B)=0. 44318
1/9=0,11658 $X=0.0792

INAT FORMULG

LOGCY+(&,02))=B. 46318
+8, 11698+KST(YR)

PROBABILITY IHAL

¥{2) 2.9
Y(3) 3.1
Y4 3.3
Y¢(S) 3.4
Yim 3.7
Y(zay 3.9
¥€23) - 4,
¥ (383 4.3
Yciaa) 4.3

IHAL METHOD s

DATH H=13.
Byl 69
B(2)=2,76
B(3)=2.97
D{43==2.07
B(S)==2.99
0(6)=:2.87

© B(T¥=23.12

DCBI==2.95

B(93==3,72

01(163=2.93

BLiI=3,63

112)»3,75

D{133=3.589

?ggKINE & PLOTTING POSIT

P. OF ERCEEDANCE

RANK DATA  HEIBULL PLOTX
(I Xy Js(N#L) F=1-P
1. 3.8% 7.1 92.9
2, 3.7 14.3 85.7
3. 3.72 21.4  78.6
4, 3.63 28.6 Ti.4

Qs 3.12  35.7 64.3

6. 2.99 42,9 - 3.1

7. 2.97 59. 35O,

B, 2.95 57.1 42,9

$. 2,95 64.3 35,7

18. 2,87 7i.4  28.6
1. 2.87 78.6 21.4
12. 2,76 85.7 14.3
13. 1.6% 92.9 7.1

EALCULATION

SUn ¥= 48,14
MEAN X= 3.087692308
SUN OF DEVIATION SQUARE

§=4,00023077
VARIANCE S/H=0.31
S/(N-1)=3.333929642E~01
SD/(HEAN X)=02.138
§D0={(5/N)=8.335 .
USD={(S/¢{N~11)=0.977
SKEWNESS (FT. CS5!=-8.7@9
2 L :
UNBIASED §.C. CS1=-@.681
4

 MEAN LOGCXI)=4.814847682

E-a1
%6=3.83

~ CaL. OF B~VaLUE

1. T=3.39 8§=1.69
B¢1.)=-5.438833333

MEAN B=-5.43

USED B=d.

X@=3.83
LOG{X@+B)=0,4814
L/4=8.13043 5S¥=8,088865

IHAl FORMULA
LOGCY+(a.2)=A,4814
+8, 13645*KSICYRY

PROBABILITY IKAL :
¥{2) 3
Y{3 . 3.
(4} -
Y(a? 5.

Y(19) 4

T2 4.

¥(23) 4.

¥{59) 4

Y(igary

e LAWY

ina
)



Calculation of Probability of Exceedance
Monthly Mean Pan Evaporation : No.2 April, May and June

IWAT METHOD AN

DATA H=13,
K1)=2.75
2(2)=3.26
0(3)=3.88
B{4)=2.23
D(5)=3.02
b(6)=2.63
I(7T)=3.26
D(8)=3.1
1¢9)=3,25 -
B(19)=5.35
D(113=3,47
D(12)=4.34
13)y=4.17
RANKIHG & PLOTTIHG POSIT
TON ’

P. OF EXCEEDANCE

RANK DATA MEIBULL PLOTX
) (XY J/CN+1) Fml-p
1. 4.3¢ 7.1 92,9
2. 4.17  14.3 85,7
3. 3.47  21.4  T78.6
4. 3.35 28.6 . 71.4
5. 3.26 35.7 4.3
6. 3.26 42.9 ST.1
7. 3.25 S8, S,

8, 3.1 57.1  42.9
9, 3.08 64.3 35.7
18, 392 V1.4 28,6
11, 2,75 78.6 21.4
12, 2.63  85.7 14.3
15, 2.25  92.9 7.1

CALCULATIOH
St X= 41,93
MEAN X= 3,223Z84613
SUr OF DEVIATIOH SQUARE
§=3,823923877 .
VARIANCE S/N=8,29
S/(N-1)=3.1866082564E-81
5Ds(MEAN. X)=8.168 i
SI=T(ssN>=8.342 -~ ~ ~
USD={{5/(H-13)>=0.565
SKEWNESS CFT. C85!=0.4733
UHBIASED 5.C. C81=Q.43548

HEAN LOG(XI)=5.82516a724
E-81 .
K6=3.18

CAL. OF B~YALUE
1. T=4.34 5=2.20
B(1.)=1.518434783

MEAN B=1.31

USED B=1.91

HB=3,12
LOGCKB+B)=0.67256 .
1/6=0.07233 SK=0.84311

WAL FORMULA -
LOG(Y+(1.51))=0.67236 .
+@.87233+KSI{YR)

PROBABILITY IMAL
¥(2)

3.
Y(3) 3.
(4} 3.
¥(3) 3.
Yol 4
Y(28) 4.
Y25 4,
(50> -4
Y(1aa> 4

LN @ RN

IMAT METHOD : by

DATA N=13.
{1)=3.48
0{2)=2,92
D(3)=3.82
D(4)=2.62
0¢5)=2.75
D(6)=2.73
DLT)=3.
D{g)=2.83
0¢9)=3.19
D(18)=3.78
B{11)=4.1
B{12)=3.77
D(13)=3.47

RANKING & PLOTTING POSIT
10K

P. OF EXCEEDANCE

RANK DATA WEIBULL PLOTZ
Y (X) - J/(H+1) Fi-p
i, 4.1 7.1 2.9

“2. 7 3.78  14.3 85,7

3, 3.77  21.4 T8B.6
4, 3.47  28.6 - 71.4
9, 3.1% 35T 64.3
6. 3.86 42,9 37.1
7. 3.82 Sa8.  Se.

8, 3. §r.1  42.9

9. 2.92 64.3 35.7
1¢. 2.83 T7l.4 28.8
1. 2.75 79.6. 21.4
12. 2.73 83.7 14.3
3. 2,62 92,9 1.1

CALCULATION
SUN X= 41.24
HEAN %='3.172387692
SUN OF DEVIATION SQUARE
$=2.608143877
YARIANCE Ss/N=8.2
§/¢H-1)=2, 167858979E-01
SB/(MEAN X)=8.141 .

© BD={(5/H)=9, 447 :
- USD={(S/(N-1))=0,468

SKEWNESS CFT. CS!=8.746

UHBIASED §.C. C51=8.7167

MERN LOG(XI)=4.972732852
E-B1
XG=3.14

CaL. OF B-YaLUE
. T=4.1 §=2.62
B(1,)=-2. 805454545

HEAN B=-2.81
USED B=-2.8!

He=3.09% . :
LOG(H8+B)=0.93386

17A=8,23579 S$¥=8.16019

“IWAL FORMULA . .
LOGCY +¢-2.81))=0. 93506
+3,23579%KSTCYRY

PROBADILITY IuAI
¥(2)
Y(3

WAL METHOD

Y(4)
v(5)
Y(10)
Y(2@)
v(25)

I
bl

e s

Fun .

TATa H=13.
D{1)=2.24
0(22=2.49
D(3)=2.66
B(4)=2.91
DS¥=2.72
D{6r=2.4
K7)=3.4
148)=3.16
n(e=2.81 -
0(18)=3,28
BC31)=3.69
D{12)=3.4
D(33)=3.98 . .
RANKING & PLOTTING POSIT
ION

'P. OF EXCEEDANCE

RANMK DATA WEIBULL PLOT:

S (XY J/(N#HL) F=L1-P

1

. 3.69 7.1 %2.9
2.

3.58 = 14.3 - 85.7

5. 3.4 21,4 78.6

4. 3.4 286 Tl.4

‘5. 3.28  35.7  64.3

6. 3.16 42.9 57,1

7. 2.91 5.  se.

8. 2.81 5T.1 42,9

9. 2,72 64.3 38.7

18, 2.66 T1.4 28,6

11, 2.49 8.6 21,4

12, 2.4 85.7 14,3

13,0 2.24 . 92,9 7.t
CALCULATION

SUM R= 38.7¢4

NEAN X= 2,93

SUM OF DEVIATION SQUARE
§=2.6672

VARIANCE §/N=8.21

"§/(N-1)=2, 22266666 TE-01

SD/(MEAN "K)=8.152 -~

8§D={(8sN1=0.453

USD=T (87 (N-1)3=8.471

'SKEWNESS CFT. C51=-@.015

4
UNBIASED 5.C. CS1=-8.914
) - .
MEAN LOG(XI>=4.690874316
E-81 '

#622.95

€AL. OF B-VYALUE
1. T=3.69 8§=2,24
B(1.)=14.56333333

HEAN B=14,56

USED B=14.56

022,97 -
LOG(XB+B)=1,24388
1,0=0,01652 S¥%=0.01173

IHAT FORHULA

LOGCY+(14,56))=1,24308
“+0,81652+KSICYR)

PROBABILITY IWAI

Y59
Y(19@)

B

- B e @B

Y(2) z,
Y(3) 3.2
Y4 3.3
Y{5) 3.4
¥ 3.6
¥(2@) 3.8
¥(25) 3.8
¥(50) 4,
¥(199) 4,1



Calculation of Probability of Exceedance
Monthly Mean Pan Evaporation

IWAT METHOD

DATA N=13.
B(1)=3,2

D(2)=2.76
D(3)=3.06
D(4)=2,98
D(5Y=2.79
D63=2.7

D(7)=3.4

D¢@)=3.26
D(9r=2.7

D(1@)=3.4}
I11d=4.02
D(12)=3.95
D(13>=3,99

RANKING & PLOTTING POSIT

10H
P. OF EXCEEDANCE

RANK DATA WEIBULL PLOTZ.-

(1Y (RY J/CHHLD Fal-p
1. 4,82 7.1 92.9
2. 3.96 . 14.3  85.7
3. 03,89 20.4  78.6

4. 3.4t 28.6  Tl.4
5. 3.4 35.7 6&4.3
6. 3.26 42.9 57.1
7. 3.2 58, S58.
8. 3.86 57.1 42,9
9. 2.98 64,3 35.7
18, 2.79 T1.4 28,6
11, 2,76 78,6 21.4
12. 2.7 85,71 14.3
13... 2.7 92,9 7.1
CALCULATION
SUN %= 42,13

MEAN %= 3.248769231

SUR OF DEVIATION SQUQRE .

§=2.721892368
YARIANCE S/N=8, 21
S/(N-1)=0.226824359
SD/(MEAN X)=8.14t
SD={(5/N)=8.459
USD=I(5/(N~1))=08.476

SKEMMESS CFT. CS!=0.4484

UNBIASED S.C. £s1=9,4301

HEAN LOG(XI>=5.B864346321
&£-B1
XG=3.21

 CAL. OF B-VALUE
1.0 T=4,02. §=2.7
B{1.)=-1.833

MEAN B=-1.83
USED B=d.’

¥8=3,21
LOG(XB+B)=0, 59643

1/A=0.98847 SK=8,06013

INAT FORMULA
LOGCY+¢0, ) )=, 50643 -
+8.08847T*KSICYR)

PROBABILITY IMAI
Y(2)
Y3y
Yy
¥(5)
veidy
v(28)
v(25)
Y(58)
v¢100)

. v o

B B U T U
- i b
VIOl e el 2 0

B

IWAT METHOD -

DATA H=13.
B(1Y=3.63
D(23=2.86
D¢3)=3.83
D(4>=2.92

D(5)=2,68

D(6)=3,89

D(7)=4.85

1¢g)=%.7

059=3.79

D¢18)=3.65

D¢113=4.99

DC12Y=4,12

D(13)=4.39 ,
RANKING & PLOTTING POSIT
ION -

P, OF EXCEEDANCE .

RANK DATA WELBULL PLOTZ
€I (R)  JsChtl) Felep
1. 4,9% 7.1 92,9
2. 4.33 14,3 85.7
5. 4.12 ~ 21.4 T8.6
4, 4,85 28.6 T1.4
S. 3.79 " 35.7 . 84.3

6. 3.7 42.9 S7.1°

7. '3.65 ~3@. 3e.
3.63  §7.1 42,9

9. -3.89  64.3 - 35.7

18, 2,83 -7i.4 28.6
1L-72.92° 78.6  21.4
12, -2.86 © 85.7 14.3
13, 2.68 '92.9 7.1

.~ CALCULATION

SUM ¥= 46.9 :

MEAN X= 3.6876923088

SUN OF DEYIATION SQUARE
§=5.51923877

YARIANCE §/N=0.42

§7(N-1)=4.599358975E-01

Sh/C(HEAN X)>=8.181

SB=y(5/N)=8.652

USD={(Sr(N~-1))>=B.678

. SKEMNESS CFT. CS5!=0.4893

UHBIASED S§. C;'CSI=B 3933

MEAN LDG(K[) 9. 592494242
E-81
86=3.35

cAL. OF B-YALUE
1. T=4.99 5=2.68 -
BC1, y=-1.352109263

MEAN. B=-1.35

USED B=-1.33

®e=3.5¢ -
LOG(XO+8)>=0,33543
1/8=0,18634 SX=9.12658

WAl FORMULA
LOGCY+(~1,35))=0,53543
+8,19634*KSL(YR)

PROBABILITY INAL.
Y2
¥(3) .
Y(4) _ 4
¥(5) 4
Y(19) 4
¥(28) 4
5
5

g
-

~Ndar DU @D

Y25
Yo%)
¥(109)

- —45—

t No. 3 _ July,August and September

IMAl METHOD

DATA H=13,
D{1)=3.68
B¢2)=3.3
D{3)=3.24
D(4)=3.2
D(5)=2.84
D(6)=3.85
D(T)=4.67
D(ar=3.25
b¢9)=4.11
D(18)=3.5
D(11)=5.3%
D(12)=4.89
D(12)=4.29
RANKING & PLOTTING POSIT
I0H

P. OF EXCEEIANCE

RANK DATA MEIBULL PLOTZ
(I (R)  Js(N+1) F={-P
1. 35.37  v.1  92.9
2. 4.89 14.3 85.7
3. 4.67  2l.4¢ 78.4
4. 4.29 28.6 Ti.4
5. 4,11  35.7 64.3

6. 3.85 42.9 . 57.1
7. -3.68 5S@. . ge.

8, 3.9 97.1 42.9
2. 3.3 - 64.3 - 35.7

10, 3.25 T1.4 28.6
1. 3.24 78.6 2.4
12. 3.2 85.7 4.3

13, 2.84 92,9 . 7.1

CALCULATION
SUM %= 58.19 -
MEAN X= 3,868769231
SUM OF DEVIATION SGUARE
S=6.952692385
YARIANCE S/N=0.53
$/¢N-1)=5,793918257E-81
SD/CMEAN X)=8,189
SI={¢S/N)=8.731
USD={(S/(H-1>7=8.761
SKEWMNESS CFT. CS1=8.6113
UNBIASED S.C. C€51=0.5873

HERN LOG(XI)=5.?92966432
E-a1 -
XG=3. ?9

CAL. OF B-VALUE

1. T=5.37 §=2.84
B(1.)=-1.407468317

HEAN B=-1.41

USED B=-1.41

®9=3.76 )
LOG{X8+B)=0.37067
i/h=0.18686 5X=0.12641

INAI FORMULA -
LOGCY+(-1.41))=6.370867 -
+8.18686+KSICYR)

PROBABILITY IWAI.

Y(2)
C Y3

¥{4)

¥{3)
Yol
¥(29)
Y(29
Y(58)
Y(1a8)

'mmmma-u-n-ubl
s e = 3 = w ®
foS s IR FIRN - R T e s ]



Calculation of Probability of Exceedance
Monthly Mean Pan Evaporation.: No.4

IWAT METHOD ot o
BATA N=13,

D(1)=4,23

B(2>=32,7

D¢3)=3,57

D(43=3.13

D(5)=3.14

D(6)=3.74

D{T)=3.64

D(3)=3.86

D(9)=3.6

D(1B=4.11

DC1l)=5.1.

D(12)=4,49

D¢13)=4,36

RANKING & PLOTTING FUSIT
I0H

P. 0F EHCEEDQNCE

RANK. DATA MEIBULL PLOTZ
(I Xy Jr(N#L) F=1-P
1. 9.1 T.1 %29
2, "4.49 14,3 - 85.7
3. 4.36 21.4 - 78.6
4. 4.23 28.6 Ti.4
J3. A4J1 0 35T 64.3
6. 3.86 42.9 57.t
7. ©3.7¢4 3B, 36.

8. 3.7 97.1 42,9
9. 3.64  644.3° 35,7
18. 3.6 Tl.4  28.8
11. 3.57 78.6 21.4
12. 3,16 85.7 14.3
13. 3,13 92.9 T.1
- CALCULATION
SUNM X= 50.69

MEAN X= 3,899238763
SuUM OF DEYIATION SQUARE
5=3,6269923088 {

VARIANCE S/N=8.28
§7¢N-1)=3.8224109257E-01
SD/(MEAN X)=B.135
8D0=J(Ss/N)=8.528 .
USD={(S/(H-11)=9,55

SKEWNESS CFT. CS1=8.5904
UNBIASED S.C. C31=0.5673

HEAN LGG(%I)—S 87111488:
E-B1
%G=3.86

CAL. OF B-YALUE
{, T=5.1 83,13
B<1.)=-2.085098039

MEAN B=-2.09 -

USED B=-2.89
X9=3.82
LOGCRO+B)Y=0.23914

- 17A=0, 18676 SK=9.12688

IMAl FORMULA

LOGBCY+(-2.99))=0,23%14
+0,18876*KSICYR)

PROBABILITY IMAI

Y(2)
(3}
Y¢4)
Y(5)
¥¢10)
¥(20)
Y(25)
Y(58)
Y(108)

+ =

S ST
[T

[ 4, ]
« N

oy~

October, November and December
1WAT METHOD MY e IWAI METHOD pee,
DATA H=13. ; ey
DC1)=3,33 3?{§,§_gf~
D(2)=4,43 D(2)=3.3
D(3)=2,5% D(3)=2,32
D(4)=3.86 D(4):=2, 31
b(5>=2,87 n(5)==2-86
D¢6)=3.21 D(6):"2.63
D{7)=3.89 D(7)==3.67
1¢8)=3.37 D(gy=23.982
0{9)=3.78 5(9)55.86
D(1@r=3.51- ‘p(igy’3.8
D(11)=4.65 D(11):3.39
D(12)=3,87 DC12):3.36
D(13)=4,13 D(13n3.28

RANKING & PLOTTING POSIT
IoN

P. OF EXCEEDANCE

RAHK DATA WEIBULL PLOTX
(1) Xy J7CN+1) F=1-P
1. 4.5 7.1 %2.9
2. 4.45 143 83.7
5. 4.13  21.4 - 78.6
4, 3.8 28.6 Tl.4
5. 3.78. 35.7  64.3
6. 3.51 . 42,9 57.1
7. 3.37 S8, 3@,

8. 3.33 57.1 . 42.9
9. 3.21 64,3 35.T

‘19, 3.89 T1.,4  28.64

11, 3.96 78.6 21.4
12, 2.87 85.7  14.3
13, 2.53 92.9 7.1

CALCULATION
5un = 45.85 :
MEAH X= 3.526923077
SUM OF DEYIATION SRUARE
§=4.657276924 .
YARIANCE S/N=8.36 .
S/(N-1)=3,981064183E-81

SDs(MEAN K)=8.17

SD={(5/N)=0.599
USP=I(Ss{N-13>=0,623
SKEKNESS CFT." C5!=8.34%4
UNBIASED S C. £s8l=a. 33”7

: MERH LDG(HI) 3. 4ll°4°528

E~-@1
¥G=3.44

" CAL. OF B-YALUE
‘1. Ts4.65 $s2.53

B(1.)=1,572272727
MEAN B=1.57

UseD B=1.37
RB=3.47. S
LOG(AR+B)=0.T6435 .
1/a=0.87442 §¥=0.09857

1WAI FORHULA
LOGCY+(1.57))=6.78435 ~
+0,87442+4KSI(YR) - -

PROBABILITY IWAL
Y(2) B
Y3 3.
Y(4) ) 3.

Y(S5) .4

y(iad 4.

¥{28) 4.

Y(23}) 4,

Y{39) 4

Y(iea 3

RAGNKING & PLUTTING POSIT
ION - :

P. OF EXCEEDQNCE

RAKK DATA MEIBULL PLOTZ
Iy (XY  JrCNeLl) F=1-P
1. %2.86 7.1 . 92.9
2. 3.8 14.3 . 835.7

3. 3.67 21.4 78.6

4. 3.39. 28.6 Ti.4

5. 3.36 35.7 64.3
6., 3.3 42.9 5.1
‘7. 3.28 54. 36,

8. 3.82 57.1 @ 42.9
9. 2.86 64.3 35.7
ig, 2.81 7Ti.4 28.6

11, 2.63 T78.6 2.4
12, 2,32 85.7  14.3
13. 2.31 92,9 1.1

CALCULATION

- SUN 4= 48.61

MEAN X= 3.123846154

~ SUM OF DEVIATION SQUARE -

§=3.218787693

. YARIANCE §/8=8.25"
§7/(N-1)=2.675589T44E-B1

SDh/{HEAN. R)=8. 139
SD={(S/H)=8.497
USD=L(8/{R-12)=R.517
SKEWHESS CFT. CSi=-8.198
7. oo R
UNBIASED S.C. CS1=-B.198
g ;

" MEAN LDG(XI)~4 889306718

E-B1
%G=3.08

. CAL. OF B~VALUE

1. T=3.86 $=2,3t.
B(1.=56.98

MEAN B=56.98

USED B=06.%8"

R8=3.12 = -~ :
LOG(RO+B)=1,T7788% -
17a=0,09529 SX=0.00192

IMAL FORHULA - o
LOG{Y+(56.98))=1.77889
+2,RA8329*KSI(YR)

PROBABILITY IWAI
- Y2

Y3
Y(4)
¥eg)

¥¢1@)
v(2m)
v(25)
(58)
Y¢189)

[T TSR PRI
S .
OF O L il &
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~ Table C1-18

Estlmated Possible Workmg Hours of Outdoor Works for -
“ ' Construcuon and Farming Practice

No.1 1985
No.2 1986

 No.3 1987
 No.4 1988

~ No.5 1989

No.6 Re(_:apitulatioh of Estimated Possible

Working Hours and their Percentage to the

~ Scheduled Construction Working Hours

—47—



No. 1 Estimated Possible Working Hours -

Scheduled Daily Construction Working Hours : 10 hrs from 7:00 up to 17:00
If rainfall is equal to or in excess of 0.25 mm per hour, outdoor works will be deferred

Year: 1985

Month Jan. Feb. Mar. Apr. May Jun, Jul. Aug. Sep. Oct. Nov. Dec. ‘Remarks
Date : ' e

8 10 10 10 10 7 10 10 10

9
2 10 10 8 10 9 10 8&8 8 10 9 10 10
3 9 10 9 9 10 9 8 10 10 10 7 10
4 10 10 8 10 10 10 10 10 10 100 8 9
5 9 10 8

----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------

6 9 9 10 10 1010 10 10 10 10 10 8
7 7 9 9 10 100 9% 10 . 7 10 10 9 10
8 8 8 9 10 9 9 10 10 9 10 10 10
9 8 7 90 8 9 10 9 10 6 10 10 10
10 0 9 10 7 10 9 10 10 10 8 9 10
s vy O S
i1 9 8 10 10 107 10 8 10 10 10 9 10
12 5 8 10 10 7 9-10 10 10 10 10 10
13 10,10 9 10 8 10 10 10 9 10 10 10
14 10 1010 8 8 10 7 10 10 7 10 10
.15 5 10 10 10 10 10 10 10 10 10 10 10
o O
16 9 9 10 9 10 10 10 10 10 9 10 8
17 10 10 8 910 10 9 10 9 7 10 10
18 1008 10 9 1010 10 9 10 10 10 10
19 8 10100 9 10 10 10 10 10 ~7 7 10
20 10 9 8 10 10 9 8 10 10 10 10 9
. -S-l;l;u:r-o-t;':l ----- 21:7"...&.6...-&.6..".4-.6.'."5.6..”?4‘9““‘4“7””‘4}9““2'_’9“'"‘1'3-.”.4.:?.“..4::’ --------------------
21 § 10 10 10 10 10 7 10 10 10 10 .8
22 8 6 10 7 10 10 10 10 10 10 10 10
23 10 8 10 10 9 10 10. 10 16 [0 10 7
24 10 10010 10 10 10 .10 9 9 10 9 10
25 10 100 8 9 10 8 9 8 10 10 10 10

-------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------

0 .
27 10 6 10 9 9 100 8 10 10 10 10 9
28 10 7 -
29 10 - 10 10 10 ' 9 10 10 10 10 10 10
30 9 - 10 10 10 10 10 10 10 .7 9 10
31 10 - 7 - 10 - 10 10 - 10 - 10

-----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------

Grand Total 280 251 287 278 289 289 289 301 284 286 279 292




No. 2 Estimated Possible w'orki'ng Hours.

Scheduled Daily Constructlon Workmg Hours : 10 hrs from 7 00 up to 17:00 -
If rainfall is equal to or in excess of 0,25 mm per hour, outdoor works will be dcferred

Year: 1986

Month Jan, Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Remarks
Date ' ' - ' o

10 8

1 7 5 10 9 10 10 10 10 9 10
2 8 10 -8 10 10 10 10 9 10 10 9 10
3 10 10 -8 10 10 10 10 10 -9 8§ 9 10
4 § 10 9 9 10 10 10 7 9 10 10 10
5 0 8 9 9 10 8 10 10 10 7 6 10
e Ao e
6 7 09 7 7 10 16 10 8 10 10 6 10
7 7 10 6 10 10 16 10 10 9 10. 9 10
8 5.9 10 10 10 .9 9 9 10 10 6 10
9 10 10 10 8 9 10 100 10 9 10 9 10
10 0 7 9 9 10 8 10 10 10 9 8 8
st scl T SN

----------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------

16 10 :

17 g 10 7 .10 10 10 10 10 10 10 9 5
18 810 10 10.-10 8 10. 10 10 ‘10 10 10
‘19 7 .10--9 8 10 100 10 10 10 10 .9 8
20 710, % 1010 ;10 10 10 10 10 7 10

-----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------

26 6 NA 10 10 100 10 10 ‘100 8 -6 10 .8
27 9 NA 10 10- 10 10 -8 10 100 -4 .7 .10
28 10. NA 8 10100 10 10 -10 10 6 & 7
29 10 - 10 .9 10 10 8 10 "10 . 8 7 8
30 10 g§ 10 9 10 10 10 10 -8 0. 7
31 8 - 10 -9 - 10 10 - 0. .- 9

----------------------------------------------------------------------------------------------------------------

Grand Total 255  — 268 274 303 286 303 300 284 283 258 274 :




No. 3 Estimated Possible Working Hours

Scheduled Da:ly Construction Working Hours : 10 hrs from 7:00 up to 17:00
If ramfall is equal to or in excess of 0.25 mm per hour, outdoor works will be deferred.

. Year: 1987

 Month Jan. Feb. Mar. Apr. ‘May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Remarks

1 9 10 10 10 8 9 10 10 ‘10 9 10 10
2 9 7 9 7 10 10 10 9 ‘10 9 9 .9
3 5 10 6 10 10 10 10 10 9 10 & -8
4 7 8 10 10 10 10 10 10 10 10 9 9
5 7 9 9 10 8 8 10 16 9 10 10 9 '
Sub-Total . 37 44 44 4YTU46TUATTUS0° 40 AR AR UAE TS
6 10 9 9 9 8 7 10 10 10 10 10 -5
7 9 7 10 10 10 8 10 10- 10 10 8 &
8 9 8 10 8 10 9 ‘10 10 10 10 8§ 7
9 9 4 10 7 10 10 -8 10 10 10 8 8
10 0 6 9 9 '8 10 10 10 10 10 10 8

-------------------------------------------------------------------------------------------------------------------

AR T T L R R L E T LT r LT A SRS

11 10 7 10 10 -7 10 10 10 10 10 10 6
12 10 -9 10 6 10 10 10 10 10 & 10 10
13 10 10 10 9 9 10 10 10 10 10 "9 10
14 4 9 10 9 9 10 10 10 10 10 7 10
15 7 10 9 8 8 '

------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------

.u-...--.-.‘..-.---'-..'....u..u.-....---..u...‘-.-...u.o-.--.u...-.-.......-.-uu-..-.-.-.-u.-n.-.n---..-;

-------------------------------------------------------------------------------------------------------------------

21 10 10 8 10 1010 10 9 10 "9 10 10
22 77 9 10 10 10 10 10 10 10 8 10
23 1007 9 10 10 ‘10 10 10 10 10 10 9
24 7 -8 8 -9 10 10 10 10 ‘10. 10 :10 -4
25 9 10 10 10 10 9 10 10 10- 10" 10 10

--------------------------------------------------------------------------------------------------------------------

R e R R

- 26 9 7
27 5 7 10 10 10 10 10 8 ‘10 10 10
28 10 10

-------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------

Grand Total 261 232 278 279 287 287 308 307 294 301 275269
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No. 4 - Estimated Pdssible ﬂorking Houré

Scheduled Daxly Construction Working Hours 10 hrs from 7:00 up to 17 00
If rainfall is equal to or in excess of 0.25 mm per hour, outdoor works w:ll be deferred

Year: 1 98 8

Month Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Remarks
Date ' '

1 10 10 9% -8 10 10 10 10 9 10 =7 9
2 10~ 6--10 -7 10 10 10 '10 "'10 -9 8 10
3 9 10 10 8.7 9 10 10 10 10 10 7
g 10 9 8 10 8 10 8 1010 9 8 9

----------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------

LR R R N L L N N N A Al R L R L R L L N R R T T OO

-----------------------------------------------------------------------------------------------------------------

R L R R R SRR R R R R RN Y R R AR L R L N L Y R T T TR

----------------------------------------------------------------------------------------------------------------

10 6 - 10 10 9
17 8 -8 .10 10 8 .10 10 10 9 - 8 10 . 4
18 8 10 9 10 10 -10 ‘10 10 10 8 10 -4
19 8 8710 10 - 8. 8 :10 100 10 8 10.. 4
20 9“9 .10 1010 10 10 10 10 .9 10 - 4
's'déiib't;i ..... G
21 9. .10: 6 910 10 10 .9 1010 10 6
22 10 .10 10 10 10 10 10 9 10 10 10

10 10 1010 10 9 10 10 10
e
2% 8 96 10 9 10 10 10. 9 10 6 10

27 7 10 10 .10 10 10 10 10 8§ 10 9 8

28 10 10 8 10 10 10 10 10 9 10° 9 .10

29 0 10 6-°7.9 10 10 10 9 6. 9 10

30 9 . 4 8 10 10 10 10 10 10 10 8 -

31 10 - 10 - 10 -:10 10 - 10 - 10

L N R L I N W I A I R

----------------------------------------------------------------------------------------------------------------

Grand Total 282 255 268 283 289 293 303 305 288 287 273 253




No. 5 Estimated Possible Wo'rking Hours

- Scheduled Daily Construction Working Hours : 10 hrs from 7:00 up to 17:00 -
If ramfall is equal to or in excess of 0.25 mm per hour, outdoor works will be deferred.

Year: 1989

‘Month Jan.. Feb, Mar. Apr. May Jun. Jul. . Aug, Sep. Oct, :Nov. Dec. . Remarks
Date : ' :

1 9 10 10 7 10 10 10 “10 10 ‘10 6 10
2 10 8§ 8 10 10 9 10 100 9 10 8 7
3 10 9 10 10 9 10 10 10 10 10 6 -9
4 10 3 10 9 & 8 10 10 10 8 8 10
5 10 6 10 8 9 10 -8 10 10 10 10 10
e 0y S S
6 0 6 9 9 9 10 10 10 -9 ‘10 10 . 7
7 0 5 10 6 10 10 10 9 10 10 10 10
8 9 8 10 10 8 10 10 10 10 9 6 9
9 10 10 8 7 10 10 7 10 10 9 9 7
10 8 10 5 10 8 10 10 10 10 10 8§ 8
S
1 8 9 7 9 1010 10 10 10 10 10 10
12 10 8 10 8 10 10 /10 10 10 10 10 5
13 9 4 10 100 8 10 10 10 ‘10 10 10 10
14 § 10 10 9 10 10 10 10 9 10 10 9
15 9 10 10 9 9 10-10 10 10 10 9 8
'S.‘;B:i:o.t-a.l lllll '4’&""&‘1‘““&‘7“.... IIIIII .4“} iiiii 5.0.....5..0-....5..0.....4.9.‘...5.0--...4.9--..3.2-...... lllllllllllll
16 10 5910 910 10 10-10 5 9 9
17 8 10 10 10 10 10 10 .10.- 9 10 - 10 10
18 7 10 9 9 .10 10 .10 10 10 10 9 g
19 8 7 10 10 10 10 10 “10- 10 9 10 10
20 7 510 10. 9 1010 10 10 8 10 10
R SR SRR R
21 8 10 -8 10 8 10 10 10 9 9 10 10
2 8 10 9 10 8 10 10 -10. 8 8. 6 10
23 9 9 8§ 1010 10 10 10 9 9 10 10
24 10 10 9 10 .10 9 9°10 9 10 '10 9
25 8 10 10 9 10" 8 10 9 10 7 10 10
‘sliﬂ'i‘b’t;i ..... R
26 9 9 10 10 10 10 9 -7 10 10 . 910 -
27 10 10 10 910 10 10- 10 10 10 9 8
28 7 10 10 10 10 100 9 “10 10 10 10 8§
29 9 - 9.9 10 10 10 10 10 & 9 g
30 10 - - 8 10 10 10 10- 7-9 16 10 . 8
31 0 - 10 - 8 - 10 10 - 9 -.- 9
- ’5'5""'2'9"“‘:’s"i""4'8""'5‘8""5’(5”"5’8’“"5‘&""21'9""5‘7’"'&7’""5‘2 ....................

----------------------------------------------------------------------------------------------------------------

Grand Total 278 231 286 277 290 294 302 302 290 288 271 278
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No. 6

-Recapitulation of Estimated Possible Working Hours

and their Percentage to the Scheduled Construction Working Hours

Year Month  Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.  Remarks

Decade . o :

1985 . 1 Hrs 90 92 89 92 96 95 95 95 92 97 90 94
% dittos -+ : :
2 Hrs .8 92 95 94 93 98 92 99 98 90 96 97

. % + dittos S o _ e

3 Hrs 104 - 67 103 92 100 96 102 107 94 99 93 101

% 95 84 94 92 91 96 93 97 94 90 93 92

T Hrs 280 251 287 278 289 289 289 301 284 286 279 292

% 90 90 93 93 93 9 93 97 95 92 93 94
1986 1 Hrs 85 961 .83 87 99 94 99 93 96 94 81 98
% kditto_s : _ ' _

2Hrs 80 91 87 90 96 92 100 99 94 97 88 87
: % dittos e . _

3 Hrs 90 NA 98 97 108 100 104 108 94 92 89 89
% 82 - 89 97 98 100 95 98 94 84 89 3l
T Hrs 255 - 268 274 303 286 303 300 284 283 258 274

% 82 8 91 98. 95 98 97 95 91 86 88
1987 1 Hrs 84 78 92 90 92 91 98 99 98 98 90 -89
% dittes- e o .
2 Hrs 83 88 92 90 89 100 100 100 99 96 89 89
. % dittos - ' __ L -

3Hrs 94 66 94 99 106 96 110 108 97 107 96 101
% .85 83 85 99 96 96 100 98 97 97 96 92

T Hrs 261 232 278 279 287 287 308 307 294 301 275 269

% 84 83 90 9 93 96 99 .99 98 97 . 92 87

1988 1 Hrs 95 84 91 91 9596 98 97 98 97. 99 99
_' % . dittos _ o

"2 Hrs 88 8 95 98 8 97 96 99 97 89 93 62
: % dittos ‘ ' :

3 Hrs . 99 87 82 94108 100 99 109 93 101 91 102

% 9 97 74 94 -98 100 90 99 93 92 91 . 93

T Hrs 282.-255 268 283 289 293 303 305 288 287 273 253

% 91 83 86 94. 93 98 98 98 96 93 91 82

1989 1 Hrs ~96° 75 90 8 91 97 95 99 98 96 81 87

_ % dittos _ .

2 Hrs 84 78 95 94 95 100 100 100 98 92 97 90
. % - dittos - - o o
'3 Hrs 98 78 101 97 104 97 107 103 94 100 93 101
. % 89 98 92 97 95 97 97 94 94 91 93 92

T Hrs 278 231 286 277 290 294 302 302 290 288 271 278

%. 90 83 92 92 94 98 97 97 97 93 .90 90
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HBERNC2 kX

1. General
2. River System of the Cihideung River _
3. River Surveying Results of the Cihideung River at the Project Site
4. Recapitulation of Records for Irrigation Intake Water at the Cihideung River
5. Available River Water at the Project Site ) '
6. Estimate of Flood Discharge of the Cihideung River |
7. Design flood and Design Floor Elevation of the Pump Station' under
Consideration |
-Fig. C2-1 . Catchment Area of the Cihideung River
Fig. C2-2 River System of the Cihideung River _
Fig. C2-3 River Profile in the Catchment Area S
Fig. C2-4 Discharge Curve of the Cihideung River at Pump Station
Site under Consideration - :
Fig. C2-5 - Curve of the Relationship betwecn Rnand QN
Table C2-1 Calculated Flood QN by Der Weduwen Formula
Table C2-2 - Calculated Probable Flood Dlscharge
Drawings C2-1 Plan, Profile, Typical Cross Section and Flood Dlscharge
' Curve of the Clhldeung River . :
Drawmgs C2- 2 Cross Section of the Clhldeung Rlvcr (1/2)
Drawxngs C2-3 . =do.- " - (22)
1. General

The water source of the Clhldeung River is avallable at the Project site. It,
therefore, is necessary to study on avaﬂabxhty of drought dlscharge in the dry season
and on recurrence of flood, river capacity of flood passing in relations to flood water
level and discharge of the Cihideung River. ‘ '

During the field survey, efforts have been made for collection of hydrologlcal '
data of the Cihideung Rlver at the water source section of Bogor Branch Office, West
Java Provincial Public Works. Imgatlo_n intake water records at the Cihideung weir
were collected for only 1988 and 1989. Also, river surveying for plan, profile and
cross section of about 400 m distance of the Cihideung River at the Project site was



- carried out by the survey team. The results were studied subsequently for flood
discharge estimate as well as locatlon of future pump station,

2. River System of the Clhldeung River

The color topographtc maps with scale of 1/50,000 (old pnnt) and the bIack and
white copies of topographic maps with the same scale have been used for study of the
catchment area.

 The Cihideung River Originates the Salak mountains, accuratély in the Peak

(EL. 2,180 m) which locates on the connected ridge between the Salak motntain (EL.

2,211 m) and the Sumbu mountain (EL. 1,916 m). It flows down toward north in

' collecting drained water from its tributaries developed on the norther slope of the

Salak mountains and reaches to the Project site after run about 18 km. The catchment
area is 35 km? showing nearly along e]llptlc shape on the map

The Project site and catchment area of the Clhxdeung Rlver is attached as Fig.
C2-1 and the river system is illustrated in Fig. C2-2. ‘As seen from F1g C2-2, there are
nine (9) tributaries, and the catchment areas are estimated at 35 km2, 16 km2, 15 km?
“and 13 km? at the sites of the pump statlon, the Clhxdeung welr, the Clanyar weir and
' the Cisunar weir, respectlvely

River profile in the Catchment area has been p'r'epared as shown in Fig. C2-3.

3, Riv'er' Suf'veying Resixiis of the: Cihidéung River at the Pfoje'ct Site

During the field survey penod the river route surveymg for plan, proﬁle and.
cross section was carried out for about 400 m distance of the C1h1deur1g River. -

The plan, profile and typit:al cross sections are given in Drawing C2-l to -3,

The typical flow section is estimated as folloﬁ_ﬁs :



1. Bottom widthat EL. 209.0m . ' : ot '58m
2. Widthat EL. 211.6 m of the crest of Clhldeung Supply Weir : 22m
3. WidthatEL. 2136m : 34 m
4, SideSlope - - S ot 3tol
5. Riverbed slopc (average) o _ . -0.00725
6. Damming up height at the Cihideung Supply Weir ¥ 2.6m
© (EL.211.6 m-EL.209m} ' '
7. Distance between thtdeung Supply Weir and pump station 255 m
8. Roughness coefficient of Manmng Formula S : 0.020

Uttltzmg the above survey results, river capacity on flood passing in relation to

Water level and drscharge has been ca]cu]ated and shown in a curve as given in Fig, C2-.
4. _ o _

4..  Recapitulation of Records for Irrigation Intake Water at the Cihideung River

The WaterResource Divis'ion. Bogor Branch Ot'ﬁce of the West Java Provincial
Public Works (SBDPUIB) is the responsﬂ:nle agency for water use of the Cihideung
RlVCl’ ) .

Irngatton 1ntake water and spllled watcr at the C1h1deung Weir sne is bemg
' record by the gate master at every mommg and evenmg

In order to know the status of river discharge, daily records from' February,
. 1988 to December, 1989 have been collected with kind cooperatron of the above
: SPBPU '

_ All the data were eva]uated and arranged in a form of mean flow during pentad :
" period as attached in Table C2-1. L



Table C2-1°  Pentad Mean Irrigation Intake Flow and Spilléd Flow

at the Cihideung Irrigation Weir {Catchment Area = 16 km 2)

(Unit ; livsec)

1988

2. Flow is estimated on the basis of overflow depth read at moming and evening.

3. M means the average in the month.

1989 1988 1989
Intake Spill Total NoteIntake Spill Total Note - Intake Spill Total NotelIntake Spill Total Note
J 1 440 528 968 I 1 189 o 189 296 - 384 680
2 NoData Available 428 152 -~ 580 2 195 . 634 829 305 393 698
3 423 472  B95 3 179 . 0 179 300 275 575
4 432 - 104 536 4 176 .0 176 204 90 384
5 452 546 998 5 183 0 163 305 435 740
6 485 0 485 . 6 198 - 0 198 102 4] 302
M 443 300 743 M 183 106, 183 300 263 563
F 1 315 378 693 322 191 513 Al 251 - 0 251
2 329 178 507 324 262 586 2 NoData Available 275 0 275
3 319 214 533 311 369 680 3 252 0 252
4 317 0 37 308 202 510 4 2700 0 270
5 358 116 471 274 0 274 5 252 202 457
6 354 985 1,339 214 205 419 6 260 164 424
M 332 312 644 292 205 497 M 260 61 321
M 1 223 1,024 1,247 306 0 306 S 1 239 g 239 249 0 249
2 276 3,034 3,310 . 313 0 313 2 .240 0 240 263 1] 263
3 270 2,596 2,866 318 0 318 3 232 0 232 247 0 247
4 255 1,402 1,657 314 . O 314 4 - 239 0 239 251 0 251
5 264 920 1,184 319 104 423 5 243 0 . 243 241 0 241
6 271 1,587 1,858 ‘319 1,434 1,753 6 266 0 266 264 Q 264
M 260 1,761 2,021 315 256 571 ‘M 243 0 243 253 0 253 o
A 1 266 325 591 313 943 1,256 O 1 1265 1,165 1,430 230 366 596 -
2 265 960 1,225 l’3»13 - 281 594 2 261 1,328 1,589 233 188 421
3 267 1,044 1311 . 301 . 0 . 301 '3 257 2,611 2,868 - 244 1548 1,792
4 259 342 601 307 864 1,171 4 273 1,178 1,451 " . 240 3,860 4,100
5 257 274 - 531 300 90 390 5279 1,370 1,649 240 2,732 2,972
6 254 0 254 289 0 289 6 247 563 810 242 3,140 3,382
M 261 - 491 . 752 304 363 667 ‘M 264 1,369 1,633 238 1,972 2,210
M 1 283 - 576 839 300 - 779 1,079 . . _N 1 284 435 719 375 8,080 98,455
2 241 474 715 309 . 868 1,177 ' 2 245 0 245 298 . 388 6386
3 236 461 697 295 - 866 1,161 3 245 0 245 361 03,336 3,697
4 269 435 704 317 967 1,284 4 287 594 .88l 363 6,256 6,619
5 264 90 354 306 860 1,166 5 287 563 850 . 305 -224 529
6 ‘261 - ‘128 - 389 321-1,357 1,678 6 258 - 0 258" T304 0 304
M 25 361 617 308 950 1,258 M 268 265 533 334 3,047 3,381
J o1 251 0 251 329 1,051 1,380 D 1 267 176 443 . 0359 11,447 11,806
2 260 628 888 324 638 . 962 2 259 - 90 349 442 1,728 2,170
3 253 156 409 336 0 336 3 288 269 557 414 0 414
4 230 0 230 270 0 270 4 291 370 66! 347 1,249 1,596
5 207 o 207 282 -Q 282 5 1253 - 0 253 401 - 458 B39
6 198 0 198 288 0 288 6 258 - 0 258 360 6,244 6,604
M 233 131 364 305 281 586 M 269 151 420 387 3,521 3,908
Note 1. Source : Seksi BOGOR DPU. Java Barat. (SBDPUJIRB) '



5. Available River Water at the Project Site

As seen from Table C2-1, the spilled flow at the Cihidéung weir is high in the
rainy season but very small or zero in both dry season and in no rain pentad in rainy
season. | ' |

While the water shortage of the irﬁgation experimental farm, IPB concentrates
in the dry season, much water release from the Cihideung Weir can be unexpected.

So, run-off from the trlbutanes Clmoboran, Cirandi, Clbeurcm C1k1tuk
Cipakar and Cisasah becomes to the reliable water source for the Project. Such
remaining part of the catchment area in downstream of the Cihideung Weir is 19 km2 in
total at the pump station site under con_sideration.

The run-off in the drought petiod available for the Project is éstimated as
follows :

1. Thelowest mun-off at the Cihideung Weir, . 163 lit/sec

5th pentad July, 1988 (CA = 16 km2) _
2. Specific run-off of the above . o 10 livsec/km2
3. Estimated lowest run-off from the remalmng catchment : 133 lit/sec
(CA = 19 km?, safety factor 0.7) '
4. Irrigation water requirements for the Cihideung : 115litsec

irrigation system from the Cihideung Supply Weir
" (TA = 64 ha, Uth R. = 1.8 lit/sec/ha) .

5. Avallable water source at the Pump Station Site = 18 lit/sec
(Item 3 - Item 4)

From the abovc it is concluded that river dxscharge available for the Project is
18 11t/sec dunng the drought penod '

6. - Estimate of Flood Dié.charg'e of the Cihideung River
' Thé c'atcﬁmént aréa qf the Chihidcung River is estimatéd at 35 km? at pump

station site under consideration read on the Topographic Map with the scale of
- 1:50,000.



Also, the following features of the catchment area are found ;

- the highest elevation EL 2,000 m

- the lowest elevation - EL 190 m

- thelongestriverlength = L= 17.8 km

- the average river slbpe I= 910/16,000 = 0.0569

The Ch:hldeung River system and proﬁlc have been 1llustrated as shown in Fig
~and Fig '

The Der Weduwen flood formula has been app]ned for this area as follows :

Qn=qa+peqn-A
in which,
4.1
o = l-——
B+ qu+?
120+ &) A
B = —ma—
120+A
_ Rn 6765
@ = 240 ° t+1.45
t = 025.L.Q-0125,1-025
and where, | {

N'- Yr flood discharge in m¥/sec . .
-N - Yr design rainfall in mm/day
o or F_ = un-off coefficient

L
=
¥

o
(|t

BorB . = arealreduction coefficient for the catchment rainfall
quorQu = heavy rainfall given in m¥/sec per km?

A = catchment area in km? upto 100 km?

t = duration of heavy rainfall in hours

L = rverlengthinkm -

I = average gradient of river or terram, for determination the

upstream 10 % of the length is excluded. Height
difference and length are taken from a point 0. I L from
the upstream catchment boundary.

Using the above figures of the Catchment, _the'rglat_ionship-bctwee_n Rn and QN
have been calculated With the try and error method by assuming QN as follows.
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Based on the above calculation, curve of the relationship between Rn and QN

for flood d:schatge of the Clhxdeung Rwer has been shown in F:g C2-5.

By applymg the Der Weduwen flood formula with parameters of probable. daily
rainfall (mm/day) for annual and every monthly maximum ramfall ﬂood d1scharges of
the C1h1deung Rwer havc been esnmated as shown i Table C2- 2.



Table é2-2 . Calculated Probable Flood Discharge

§

]
Items Unit Annual Jan. Feb.

Cons:deratlon

_ As seen from Table C2-2, 100-Yr. flood is 255.9 m¥/sec.and 229.0 m3¥/sec for
annual data and February data, respectively.. Thus, the design flood for the pump
station is decxded to be 260 m¥/sec. Accordmgly, design high water level is found to
be EL 214.6 m so that the design floor elevation of the pump station is determined to be
EL. 215.0 m in adding 0.4 m allowance to the designed high water level. |

Return Mar. Apr. May Jun. Jul, Aug. Sep. Oct. Nov. Dec.
Period

2Yr Rn mm/iday 116.5 656 64.8 62.5 71,9 68.2 65.1 662 58.2 65.1 64.5 54.9 57.2
. Qn_m¥s _97.1 445 483 417 503 469 44.0 450 379 440 43.5 351 37.0
4¥r © Rn mmvday 1454 83.5 989 806 85.4 945 90.0 980 842 908 829 722 84
On m¥s 1315 6L6 77.6 58.7 63.6 73.0 68.3 767 62.3 69.1 61.0 50.6 622
5Yr Rn mm/day 153.8 88.7 108.7 859 89.3 1021 97.2107.2 91.8 98.2 883 77.2 919
On m¥s 1419 669 88.3 64.1 67.5 8L1 75.8 867 70.1 76.9 66.5 554 70.2
10-Yr Rn mm/day 178.5 103.9 137.8.101,3 100.9 124.6 118.5 134.4 114.0 120.1 104.0 92.0 114.9
Qn _m¥s 1737 83.0 122.2 80.2 79.8 106.5 99.4 118.] 94.3 101.2 83.2 70.3 953
20-Yr Rn mm/day 2022 118.6 165.7 116.1 112.0 146.1 138.8 160.4 1353 141.1 119.1 106.2 1369
Qn _ m¥s 2055 99.5157.0 96.7 92.0 132.3 123.4 150.3 119.2 126.2 100.1* 856 121.1
50.-Yr Rn mm/day 232.9 137.5 201.9 135.3 126.3 174.0 165.2 194.1. 163.0 168.4 138.6 124.5 165.5
Qn m¥s 248.3 121.8 205.1 119.2 108.5 167.8 156.4 194.5 153.6 160.5 123.1 106.3 156.8
100-Yr Rn mm/day 255.9 151.7 229.0 149.7 137.0 194.9 185,0 219.4 183.6 188.8 153.2 138.3 186.8
_ On  m¥s 281.3 139.3 2428 136.8 121.2 195.6 182.3 229.3 180.5 187.4 141.2 122.8 184.7

e .

1. Des:gn Flood and Desxgn FIoor Elcvatlon of the Pump Station under
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1. General
2. Result: .
Fig. C3-1 - Grain Size Accumulation Curve

Fig. C3-2 - Plasticity Chart .
TableC3-1  Resultsof Soil Physical Characteristics Determination

1. General

__Durmg the field survey, one test pit with dlmensmns of 1. 5 m width, 1.5 m

length and 170 m depth was digged at the south west part of the coconut trees growing
area. :

- Two soil samples were taken from 0.5'm (No. 1) and 1.0 m (No. 2) depth and
 tested the soil mechanic characteristics at the Soil Laboratory of Soil Phys:cs and
Mcchamcs, Faculty of Agncultural chhnology, IPB Darmaga Campus

~ The tested items were :

4] mechanical analysis including ﬁlcasurement of soil moisture ratio,
hydrometer test and grading by sieve
(2)  plastic limit and liquid limit -

The test was carried out by Messers M. Azron D., Asep. S., Erizal who are
counterparts of JICA Expert Dr. Seiji Sudo. '

2. Result

The test results have been arranged in Table C3-1 and Fig. C3-1 and Fig. C3-2.

As seen from the data, the soil has been classified as volcamc cohesive soil with
high liquid limit (VH2)



Table C3-1  Results of soil Physical Characteristics Determinations

Leuwikopo, IPB Darmaga Campus Bogor

‘Location
Characteristics Sample No.
' 2
1. Natural water content, Wn 59.70 62.34
(by weight, %) | : .
2. Atterberg limit :
Air dried soil
- Plastic limit, Wp (%) 60.92 63.54
- Liquid limit, W1 (%) 84.10 25,80
- Plasticity index, 1P (%) 23.18 22.26
Fresh soil : _
- Plastic Iimit, Wp (%) 59.67 63.52
- Liquid limit, Wi (%) 85.70 91.00
- Plasticity index, TP (%) _ 26.03 27.48
Plasticity Chart : Volcanic cohesive soil (VH2)
3. Specific gravity, Gs | 2.64 2;70
4. Texture (JSF Grading) s | |
- Plastic limit, Wp (%) 73.80 71.10
- Liquid limit, W1 (%) ©10.30 - 15.60
- Plasticity index, IP (%) 13.30

Triangle coordinates : fine soil, B

5. . Data sheets ; enclosed

15.90
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2.4
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Determmatlon of the bas1c years for pIanmng and design of i irrigation famhtxes
Calculatlon of crop water requlrcments

Reference crop evaporatlon

Cropping plan on irrigation expenment ﬁelds
Crop Coefficients (Kc) .
Crop Water requirements

- Calculation of Water Balance

Drainage plan

Table C4-1

- C4-2
C4-3
Ca-4

. C45
s
o T

Calculation of Probability of Non Exceedance on Dry Season

Rainfall at the CSDB :. 4 months, July, August, September, -
October

Calculation of Probablllty of Non Exceedance on Annual
Rainfall at the CSDB

Calculation of Probab111ty of Exceedance on Annual Ramfall at
the CSDB -~ -

Estimated Reference Evapot'ansplranon ETo by applymg FAO

+ Pan Evaporation Method

Estimated Crop Water Requxrcments of thc Expenmental Farm

.by applying FAO : Pan Evaporation Method (Case A)

Estimated Crop Water Requirements of the Expenmcmal Farm
by applying FAO : Pan Evaporation Method (Case B)
Calculation of Water Balance in the Wet year of 1977 which is

- corresponding to 5 years Return Period in the Probability of

C4-3

. C4-9

C4-10

Exceedance for Data of Annual Rainfall at the CSDB (Case A)

“Calculation of Water Balance in the Dry year of 1988 which is

corresponding to -5 years Return Period in the Probability of
Non Exceedance for Data of Annual Rainfall at the CSDB (Case
A)

Calculatlon of Water Balance in the Wet year of 1977 which is
corresponding to 5 years Return Period in the Probability of
Ex¢eedance for Data of Annual Rainfall at the CSDB (Case B)
Calculation of Water Balance in the Dry year of 1988 which is

corresponding to 5 years return Period in the Probability of Non

Exceedance for Data of Annua] Ramfal] at the CSDB (Casc B)



1. Determination of the basic years for planning and design of irrigation facilities "

Probability analyses have been made on the dry season rcunfall of 4 months ;
July, August, September, October and annual rainfall cbtained data at the
Climatological Station Darmaga Bogor (CSDB), by the Twai method as shown in
~ Tables C4-1 to 3, respectively. As the results, the years of 1988 and 1977 have been.
decided as the ba51c years for irrigation planmng and des:gn '

It has been found that the year of 1988 is regarded as the dry year havmg the
probability of non-exceedance with § years return period for annual rainfall but w1th 10
years return penod for dry season rainfall, while the year of 1977 as the wet year
having the probability of exceedance with 5 years return period for annual rainfall'but

~ having the probabthty of non-exceedance with 6 years return period for dry season
rainfall. :

. Moreover, the longest dry consecutive days during one year have been
calculated with the negligence of a light rain less than 5 mm/day based on the daily

rainfall data of 13 years from 1977 through 1989 obtained at the CSDB and arranged as
follows

~ The Longest Dm‘C‘onsecutive Days ‘during One Year at the C.SDB

Year Days R Penod R Remarks
1977 23 3t025.Tuly .~ Basicyear
1978 10 1Stw024Tuly e |
19791 6to25May

1980 15 19 August toZSeptember

1981 © 15 5to19 August | .

1982 34 :'ISAugusttol']September " Maximum

1983 200 23ulytollAugust . '

1984 .. . 18 16 June to 3 July

1985 .79 . B8t020December . Minimum

1986 10 15t024August

1987 25 31027 August

1988 21 22 August to 11 September Basic year

1989 17 © 15 April to 1 May

Mean 18.1

o 6.6

_8'0_..



- The probability of non-exceedance for the above data is elso analyied with the
Gamble method. It was found that the years of 1977 and 1988 correspond to the return
period of 4 years and 3 years, respecttvely

From the above, it was conc]uded that the decrded basic years are adequate to
use for m-tgatron planning and de51gn of this project.

2. Calculation of crop' water requirements

Crop water reqmrements of upland crops and paddy were estrmated by applying
FAO : Pan Evaporation Method : Irrigation & Drainage paper No.24 to the evaluated
data of the observation records at the CSDB Most of the data are shown in Appendix
C1 Climate, - ‘ ' .

2.1  Reference crop evapotranspiration

Probability of non-exceedatnce ‘on the data of rﬁenthly mean pan
evaporatton has been analyzed with the application of the Iwar method The
results are as follows :

o (unit : mm/day)

 RetwmPeriod Return Perjod

o &y 10yr 5w 10-yr
January 3.0 34 . July. - 36 39
February 34 = 37 August 41 4.5
March - 3.6 4.0 ' September 4.4 4.9
Apdl 3.7 . 4.0 - October - 4.3 4.7
May 3.5 3.8 November 4.0 -~ - 4.3
June 3.4 . 3.6 December ~ 3.6 . 3.8 -

Reference crop evapotransmratlon ETo has been estimated using the
~ data of monthly mean temperature, wmd velocity, relauve humtdtty and the pan
evaporat1on thh 10 years return period.



2.2

2.3

- The C]ass_ A evaporation pan has been placed in the dry surface area at
the windward side distance of about 25 m at the CSDB, therefore the pan factor
(Kp) to be used in the calculation was decided to be 0.79 throughout one year.

The estimated reference crop evaporation ETo are shown on Table C4-

Cropping plan on irrigation experiment fields

With consideration to the natural climate of Bogor area, cropping plans

- were studied for upland expcnment fields of 5, 500 m?2 and paddy expenmcnt

fields of 3;150 m2, tcspecuvcly

Two kinds of cropping havc been chosen for this study. The former
consists of 3 times upland cropping on up}and ﬁelds and 3 times paddy
cropping on paddy fields in one year as Case A, and the later is comprised of 3
times upland cropping on upland fields and 2 times paddy cropping in the rainy
season and 1 time upland cropping in the dry season on paddy ﬁe]_d as Case B,

'From the tendency of rainfall distn'bution, it was found that the start of
paddy cropping will be at thc begmmng of Novernber 50, this has been taken

into the both c’ases

. Paddy variety is assumed to be the 1mproved varieties such as Clsadane

: Knung Aceh of which the growmg periods are 130 - 140 days.

Com of 133 days fruit Vegetable of 133 days (such as cucumber,
eggplant, melons tomatoes and peppers) and soybeans of 92 days are chosen
for upland croppmg on up]and fields.

Also, soybeans of 92 days are selected as the dry season crop on the
paddy field, R

Crop coefﬁcicnts (Kc)

The crop growmg season has bcen divided into four stages, those are,
(1) initial stage, (2 crop development, stage, (3) mid-season ‘stage and (4 fate
season stage. In referring Fig. 7, Table 21 & 22 in the said FAO 1&D Papers



No. 24, the followmg crop coefﬁcwnts have been apphed to the calculation of
crop water requlrements '

.. Fruit,, R
~ Com (1}3) Vegetable (133) Soybean_s (92)  Paddy(102)
(1) Initial stage - 0.5 (20). 0.5 {(31) 05 (15 1.1 (23
(2) Cropdevelopmentstage 0.75 (41) 0.78 41y 075 (16) L1 (26)
(3) Mid-season stage 105 (41) 1.05 (40) 1.0 (30) 1.05 (2
(4) Late-season stage - 1.0-0.55(31)  0.93- 0.6(21) 0.9-0.45(31) 0.95 (26)

Note : 1. Parentheses ( ) show the growing days for each stage of crops..
2. Paddyis given the figures after transplanting. -

2.4  Cropwater requirements = ——

The calculation of crop water requwements has been tabulated for the
above two Cases as shown in Table C4-5 and C4-6.

“In the calcuiat:on, percolatlon of the paddy field is assumed to be 2

" mm/day throughout one year. ‘Also, the necessary water for land preparation

*  and paddling plactlce before txansp]antmg of scedlmg is assumed to be 250 mm
| dunng 10 days or3 days Seedlmg age may be 20 to 25 days olds, -

3, : Cal'cﬁlation of water balance

In order to check t‘ne status of water balance after construchon of irri gatlon and
dramage facﬂltxes and to find the adequacy of the de51gned farm pond capacnty (1, 000
m3) and the necessny of supplemental pumping irrigation water supply from the
Cihidung river, the calculation of water balance has been made for every pentad period

" throughout one year by dividing two cases ; Case A & B and two basic years : 1988 &
1977 as shown in Table C4 7to 10

. After dcduchon of effective ramfall crop rcqulrements of upland and paddy
crops : Column (5) & (6) in the Tables have been calculated for every pentad period
throughout one year of 1988 & 1977 with the following assumptions :



(1)  If daily rainfall is less than 5 mm, the effective rainfall for crops is
regarded as zero. | _ .

(2)  Ifdaily rainfall is more than 5 mm and less than the estimated crop'water

- requirements, the difference is to be irrigated.

(3)  If daily rainfall is equal to or.more than the estimated crop water

' ~ requirements, irrigation is not required.

' Irﬁgatiori fequiréments of uplahd ﬁgld : Cblumn (9) in the Tables ‘were.
calculated for 5,500 m2 including the tracter test field by multiplying the above crop

re’dﬁircments and by dividing 60 % of irrigation efficiency and 95 % of éonveyance
efficiency.

Irrigation rcqui_rcmgnts of paddy ﬁeld : Column (10) in the Tables were
calculated for 3,150 m2 of paddy field including lysimeter are by multiplying the above
crop requirements and by dividing 95 % of conveyance cfﬁcienc_y.

The catchment area of the farmpond has been demgncd to be 24,100 m2 in total
on the topographic survey drawing, which includes 5 ,400 m2 of the tractor test road,
5,700 m? of the tractor test field, 7,700 m2 of the irrigation experiment field (paddy),
the lysimeter area and the farm pond and 5,300 m2 of the irrigation experiment field
(upland crops). However the effective catchment area of the farm pond has been

estimated to be 21 000 m2 nearly equal to 90 % of the designed area, with the safety
side consideration.

Rainfall on the catchment area will be drained.to the designed drainage canal and
led to the farm pond. ' :

The run-off to the pond in each pentad penod is’ esnmated from the daily ramfall
records in 1988 and 1977 thh the folIowmg assumptlons

1. Total ramfall in the pentad (5-day as normal, 6-day is the last pentad of
the month havmg 31 days, 3-or 4-day is the last pentad of February } is
considered as the source of run-off to the farm pond.

2. If the pentad rainfall is less than the Product of 3 mm/day multiplying
. the number of the days in the pentad, the run-off to the pond is regarded
as zero. S CLoo "

3. If the pentad mihfali is more than the above Product, the run-off to the
pond is calculated as 60 % to the amount over the Product.



The calculation of water balance have been made in the following manner:

1. Calculate the Water Volume ; the carried over pond volume (Column 12)
from the previous pentad plus the run-off (Column 8) minus the
- irrigation requirements (Column 11) in the pentad,

2, If Water Volume is less than 1,000 m3 of the pond capacity, the Water
Volume will be stored in the farm pond, -

| 3. If Water Volume is more than 1,'0.00 m3, the exceed water volume will

be spilled out, and

4, If Water Volume becomes minus, the water silortage will be filled by the

Cihidung pump.

The maximum water shortage was found to be 486 m3 in the st pentad' J Qly,
1988 (Case B, Table C4-8). Based on this figure, the required pump capacity at the
Cihidung river may be with the assumption of 9 hr pump operation in one day :

486 m3

Req. Capacity = Tday x O i~ 10.8 m3/hr = 0.18 m3/min. = 3 lit/sec.

The folloWing table is the recapitulation of water balance calculation.

00 =3 O

Case A Case B
1977 - 1988 1977 1988
1. Rainfal =~ mm 4338 3,189 4,338 3,189
2. Crop Water Requirements. L - ' :
upland mm . 664 707 664 707
paddy mm 1,456 1,853 950 1,275
. Run-offtoPond . o L
0 mm 2,065 1,390 2,065 1,390
: - m3 - 43,365 29,190 43,365 29,190
4. Irrigation Water Requirements. _ _ :
upland. m> 6,412 6,831 6,412 - 6,831
paddy - - m3 - 4,820 6,133 3,147 4,222
Total - 11,232 12,964 9,559. 11,053
Water Shortage m3. 1,421 2,395 - 415 1,187
Spillout Water ~ m3 32,686 18,080 33,353 - '18,783
Pump Operation hr 133 224 38 112
Number of Full -
‘Storage of Pond -~ - 10 10 11 9
9. Full storage of Pond - :
No. of pentad 36 31 39 - 34
Percentage in the year - 30 43 54 47




Table (4 ~ 1

Calculation of ProbabiTity of Non Exceedance on Dry Season Rainfall

at the CSDB , for 4 months period : July,August,Septarber,October

INAT METHOD

DATA N=26.

I(1y=977. 1964
D(2y=676. 1965
D¢3y=559, 1966
D(4y=p30. 1967
¢5y=1128. 1968
I(6)=930. 1393
D¢7y=1852.
D¢a)=1343, 1971
D¢9)y=398, 1972
D(1@)=1377.1973
DC11)=1740.1974
D¢12)=1468.1975
D(13y=718. 1976
D(14)=695.
3(15)=1593.}g;g
D{16y=1244
D(17)=121a.1980
DC18)=1357.1981
D(19)=649. 1982
D¢2g)=1188.1983
D¢21)=1359.1984
D(22)=1339.1985
D(23)=113%,1986
D(24)=301. 1987
D¢25y=£85, 1988
D(263=999,. 1989
RAHKING % PLOTTING P
10N

P. UF NON-EXCEEDANLE

RANK DATA WEIBULL PL
- (1) (%) Fs(n+l) P=1
396. 3.7 . 95,

2. 589, 7.4 - 92,
5. 689, 11.1  &83.:
4. 649,  14.8 83
5. 676, 18.5 81
. 636, 22.2 77
7. 635, 5.9 74
8. T18. 29.6 1
9. 88t. 33.3 66
18. 938. 37,  63.
11, "977. 46,7 5
12, 999. 44,4 5
13, 1852,  48.1
14, 1120. 51.9
{5, 1135, - 55.6
1601188, 59.3

17, t218, &3, 3

18. 1244, B6.7
19. 1338, 8.4
28. 1343, T4.1
Zi. 1357. T17.%
22, 1339. 31.5
23, 1377, #5.2
24, 1468H. 98.9
23. 1683, 92,8 -

26. 1748,  96.3

0sIT

aT%

-F

3

9.3
3.8

-31.9

43,1
44.4

o487

7.

33,3
29,86
25.9

22.2

18.3
14.8

11.1

7.4

3.7

CALCULATION
SUM X= 27244,

5=3291993,385

-~ MEAN X= 1947.846154
SuM OF BEVIATION SQUARE

' VARIANCE S/N=126611.67

S/CH-1)=131676. 1354

SD/(MEAN ®>=6.34
SD=J(8sN}=355.829

UED=(S/¢{H-1))=362.872
SKEWNESS CFT. CS5!=0.8322
UNBIASED §.C. C51=0.0316

MEAN LOG(KI)=2.991806734

KG=981.31

- CaL. BF B-¥ALUE
8=398,

L. T=1748.

. B(1.)=1698.944415
2. T=1688. 5=5@9.

B(2.)=442.7737695
3. - T=1460.

§=689.

- B(3.)=6%94.6150833

MEAN B=%45.24

USED B=945.24¢

XB=1815,38 '

LOG(KE+B)=3.2923%
THAT FoRMULS

=B, 114564KS51

PROBABILITY 1WAl
©1815.4

Y02
(3

L)

Y(S)

{8
YT

Y (3)
9y
7018)
Y(11)

L Y1)

¥(13)
T(15)
Y(16)
Y(172
Y{18)
Y19
Y(28)
V(22)
Y24
Y(26)
Y233
¥(38).

. 1fﬁ 4. 1145b bK—H 0795?

LOGEY+(945. 299 3=3, 2“239

554,

733.6
CTIRLTL

699,73

§51.4
636,49

616,
398.5
983.1
36%.5

557. 4
536.6.

327.5
3i9.1
91l.4

. 564,1

497.4
485.1
474.1
464, 4
455.4
447.4

veasy 469, 1

¥{5a7 391.5
Y1880 323.2
Y(208) 267.4
Y(308) . 236,83
Y48y o 216.2
¥(5683 281,

1977 Return period T= 6

1988° Return period T=10



Table 4 - 2

Calculation of Probability of Non-Exceedance

on Annual Rainfall at the CSDB-

DATA H=26.
D(1)=1373, 2364
D(2)=34853,
D(3)=2175.
0¢4)=3235,
3(33=3245.
I¢6)=3734,
1¢7)=3598.
1(3)=4003,
D(3)=2389,

¢ 18)=5848.
1¢11)=4218,
1¢12)=4252,
I¢137=3269,
3(14)=4333,
2(15y=4671,
D¢16)=3516,
D¢17)=4338.
D(18)=4063.
D(19)=3651,
1¢20)=3226,
3(21)=4892,
D{22)=3664,
1(23)=4234,

- I(24)=3417.

© B(25)=31%9.
1(26)=4878, 1935
RANKING & PLOTTING POSIT
10N

F, BF NON-EXCEEDANCE
RANK DA7TA WEIBMLL PLOTX
(1) €82 I/(H+1Y P=1-F
1. 217T5. 3.7 96.3
2, 2%9%, 7.4 92,5
3. 3189, il.1 &3.9
4. 3226, 14,83 §5.2
5. 343, 18,5 - 31.5
b, 3269, 2%,2 TT.8
T. 3295, 23.9 V4.1

3. 3373. 29.6 78,4

9, 3396, 33,3 66.7

i9. 34895. 37. .63,

11, z41iv. 48,7 53,3

12, 3651.- 44,4 58,6

{5, 3864, 48.1 51.9
Ci4. 3734, 51,9 48.1

13. 3%16. 55,6 44,4

i6. 4983,  §%.3  44.7

17. @68, 63, 37,

18, 4973, 65.7 33.3
19, 4682, T4 29.5
28, 4218, Te.l  25.9
21, 4234, 77,3 22.2
22, 4252,  81.5  18.5
23. 4330, 35.2  14.8
4, <IT3. 38,9 1l.1
5. <3il. 92,6 7.4
26. 5948, 96,3 3.7

CALCULATION
UM K= 97178,
MERM ¥= 3737,615385
SUm OF DEVIATION SQUARE
5=9264934,134 o
YARIANCE S/N=357384.81

8/(N-1)=372199, 3562

5B/CMEAN ¥)=R.16
8D=7(5/N)=5%5, 234
USD={(5/(N-1))=618, 831
SKEWNESS CFT. CS!=-i, 203
z

- UNBIASED S.C. CSi=-@.204
3.

MEAN LOG(KI)=3.56662142
%G=3686.56 '

CaL. OF B-vALUE

1. T=9843., $=2175.
B{1.)=-17394.214%95

2. T=487)., $§=2989,
B(2.)=13,46497293

- 3. T=4333, $=3139,

B(3.)=-1580.175243

© MEAN B=-6328,54

USED B=o.

X8=3636. 56
LOG(XB+B)=3,55662
174=8.19629  54=0.57377

1B FORMULA
LOGCY+¢d. 3)=3. 56662
-9, 186294K3T

PROBABILITY IMAT -
© ey 3636.5 -

Y{3) L v
Yi4) ' 3288.4 .
¥(3) . 3186.9
Y142 . 2933.2
{28y COZTTE.4
P25 2722.9
Y35 2334.
Y(108> 2464.3

—87—



Table C4 - 3 Calculation of Probability of Exceedance
on Annual Rainfall at the CSDB

RONKING & PLOTTING POSIT
Bk .

7. OF ENCEZEZANCE

RANK DATA WEIBULL PLOTH
(I Ky J/ih+L) FSL-P
1. 984948, 3,7 96.3
2, 48671, T4 92.6
3. 4338, 1.1 88.9
4, 4333, 19,8 . 85.2 IMAT FORMULA

5. 4252, 18,3 81.5 +(@.)3=3.56662
5. 4234, 22,2 77.8 LOGCY 2

USED B=8.

- %B=3686.55
LOG(xB+B)=3. 56662
1/#=9.18623 $4=D.97377

+0. 19629%KSI(YR?
7. 4218, 25.% 7401
3. 4882, 2%.6 TB.4
9. 4978, 33,3 66.7 PROBABILITY IWAI
i, 4858, 37T. 83. - Ye2) 3686.5
1. 4883, 49.7 59.3 Y3y 3971.9
i2. 39156, 44,4 53.6 TS 4143,
i3. 3734, 48,1 5.9 Yi5) . 4284.5
i4. 354, 351.% 48.1 Y19 45081,9
3. 3851, 35.6 44,4 v 2a) 4980, 4
5. 34l7.  5%.3 48,7 ¢¢25) 4991,72
17. 3483, B3, 3T. sy 5959, ¢ -
13, 33%, &6.7T 33.3 Yi109) 3514,

19. 3373,  79.4 29,6
29. 3295. 74.1  25.9
2. 3269, 77.8 22,2
22. 3245, 81.3  18.5
23, 3226,  35.2 14,8
24,0 3189, §B.3 1.1
35, 2989,  92.5 - 7.4
6. 2175, 96,3 3.7

CALZULATION
SUM X= 97173,
HEAN %= 3737.515335
SUM OF DEVIATION SGUARE
5=9304584, 154
VARIANCE S/N=357884.81
5/ (N-1)=372199,3662

. SD/CHEAN R)=8.16
SD={(3/N)=593.254
USD=T(S/CH-1))=618, 881
SKEWNESS CFT. CS!=-8.,208

3 S
UNBIASED 5.0, C51=-8,284

= .

AEAN LOGCKID=3, 56652142
RG=3656.56

CAL. OF B-VALUE

i. T=3843. 5=2173.
B(1.0=-17394.912968

2. T=4571. 35=2969,
B(Z2,0=13.40497293

I. T=4333. 5=3139.
B(3.)=-1588.173243

MEAN B=-5328,54

88—
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Table C4-5 * Estimated Crop Water Requirements of the Experimental Farm by applying FAO

Pan Evaporation Method (Case A)
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Table C4-6 EStimatcd Crop Water Requirements of the Experimental Farm by appiying FAO

Pan Evaporation Method (Case B)
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4.1

4.2

4.3

" Drainage Plan

General

Rainfall on terraced experimental fields shall be drained to the
surrouhding drainage canal network com_lecte_d to the farm pon"d. Excessed
water from the farm pond shall be drained to ':th_e existing drainage canal along
the National road : Jalan Raya Darmaga. Rainfall on the soil conservation
experiment fields, workstation and workshop and part of link road shall be
drained through the drainage canal toward the thldeung RlVCl‘

Design modulus of dmina.ge.

The design modulus of the drainage facﬂmes has been dec1ded in

: con31dcrat10n of the importance of theu' functions in: rcf'enng thc short duratlon _
rainfall intensity (Table Cl 15) as follows :

(1 drainage canals

“to drain fully 10-Yr, 15 minutes rainfall intensity B 183.5 mm/he

(2) lysimeter ( a precise mesurment fields) and side
drainage canal of the link road

to drain fully 100-Yr, 5 minutes rainfall mtensny . ‘289_.3 mm/hr :
3) spﬂlway of the farm pond ' i C BRI
to drain fully 100-Yr, 30 mmutcs_ rainfall intensity : 183.5 mm/hr

Thcrefofe, the design.mo_du‘l'u's of drainage are calcu.lated as follows:

(D "dramagecanals R

= 100 x 183.5 x 10:3/3, 600 0.0051 m3/sec 7100 m2 |

@ 1ys:meter and side drainage of link road .

| q = 100 x 289.3 x 10-3/ 3,600 = 0.0080 m3/sec /IOOm2
(3) splllway of farm pond
. = 100x98 6x103/3, 600 10.0027 m3/sec /100 m2

"Measurement devwes to be mstalled in the dramage network for future water

balance study

Measurement devices.at the paddy experimental fields and lysimeter are -

- proposed to be a kind of rectangular weir.
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For the purpose, the dimension and discharge are calculated by the Itaya
weir formula as follows :

Q=CxBxH!S
_ 0.00295 , 0.237 + H
whcrg C=1785+ Tt D
_ {iB-BI yoH ’ B
-0.428» B.D + 0.034 » D
Q : Overflow discharge in m3/sec
B :  Canalwidthinm
- Bl : OQverflow widthin m
D  : Damming up heightinm

When Bl =02 m,B=05m, D = 0.3 m, the overflow discharge Q is
calculated as follows : '

0

0.001 : ¢ ,
o00s . . B1-20cn
0.004 | ‘
0.005
0.007
-0.008
0.009
0.011
0.013
0.014
0.016
0.018
0.002
0.022 |
0.024

o.o%e : B=50c >
0.029 o

0.031

20cm ¢
l

OO0 =3 O La i Gl B e

=

D=30r:m

OO0~ O Lh a0 D e

COOODCOOOOOCOOOODIOD
B et et ot ok ot pot et et bt e DD DO OO OO O m
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HBENCS  THWNE

DiVisio_n E WorkItem ~ Amount (Rp.)
Divisiond Land Levelling 26,005,000
Divisionll  LinkRoad | 35,894,000
Division-Ill Farm Pond - 32,445,000
Division- IV~ Trrigation Canal | 6,610,000
Division-V " Drainage Canal 72,195,000
‘Division'VI ~ Soil Conservation Test Ficld 25,731,000
Division-VIL - Irrigation Test Field - Paddy Field 2,420,000
Division-VII - Irvigation Test Field - Upland 1,538,000
DivisionIX  Tractor Test Field o 487,000
Divisiog-X. o Tmct_br Test Road: 13,344,000
Grand Total 216,669,000
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Division-I: Land Levelling

Bill . , Unit Price] Amount '
No. Item Unit Qty (Rp.) “(Rp.) Remarks
I-1 Tractor Test Road Area and Link Road
Area (BN: No.2+23.0 - BW: No.1)
(A = 6,500 m2) _ _ o
1-1 | Excavation (Top Seil) m3 | 1,950 1,381 | 2,692,950 | No.Eq.1-2
1-2 | Excavation md | 1,935 1,654 1 3,200,490 | No,Eg-1-3
1-3 | Spreading . m3 | 1,935 691 1,337,085 | No.Eg-3-3
I-1 Sub-Total ' 7,230,525 '
I-2 Paddy Field Area, Farm Pond Area and
Link Road Area
{A: No. 0 - A: No. 2 + 35,0}
| (A = 8,300 m2) |
2.1 | Excavation (Top Soil) m3 2,310 1,381 3,190,110 | No.Eg-1-2
2.2'| Excavation m3 | 2,300 1,654 | 3,804,200 | No.Eg.l-3
2-3 | Spreading m? | 2,300 691 | 1,589,300 | No.Eq:3-3
]-2 Sub Total 8,583,610
I-3 | Upland Area (A = 5,300 m?) _
3.1 | Excavation m3 20.0 1,654 33,080 | No.Eg-1-3
3.2 | Spreading m3 { 4,000.0 | 691 | 2,764,000 | No.Eq-3-3
I-3 Sub-Total 2,797,080
I-4. | Tractor Test Field Area and Link Road
Area (A: No,2 +-35.0 - B: No.0)
(A = 5,700 m?) _ -
4-1 | Excavation m? | 1,290.0| 1,654 | 2,133,660 | No.Eg-1-3
4-2 | Spreading m? | 3,200.0 691 | 2,211,200 | No.Eq-3-3 .
1-4 Sub-Total . 4,344,860 :
: I-S | Soil Conservation Test Field Area and
: Link Road Area
(BW: No.1-BW:Nol +200&
C: No.0 - C; No.1 + 20.0)
(A = 3,200 m2)
5.1 | Excavation m? | 1,300.0 1,654 | 2,150,200 | No.Eq-1-3
5.2 | Spreading m3 | 1,300.0 691 | - 898,300 | No.Eg-3-3
1-5 Sub-Total 3,048,500 '
Division-I Total 26,004,575 | (Say -
26,005,000)

—114—



Division-II: Link Road

Bill

No. Ttem Unit] Qty _ Un(i}tlg'r)ice Aa;;“)n t Remarks
D4 | Link Road: A (B = 5.0m, L = 180.0m)
1-1 | Spreading Cm3| - 4896 691 338,314 | No.Eq-3-3
1-2 | Compsction m? | 489.6 1,456 712,858 | No.Eg4
1-3 | Sub Base Course (t = 150) m2 | 900.0 2,778 | 2,500,200 | No. 14
1-4 | FormWork m?| 2520 8,108) 2043216 | No.38
1-5 | Concrete m3 234 98,646 | 2,308,316 | No,7-2
1-6 [ Asphalt Pavement (t = 50) m2 | | 900.0 7,531 6,777,900 | No. 11
1.7 | WetMasonry ‘m2 100] 52531 525310 | No. 19
Il-1 Sub-Total 15,206,114
I2 | Link Road: B (B = 4.0m, L = 204.0m)
EC{(B=40m,L="700m) . F o
2.1 | Spreading m3 663.1 691 ] 458,202 | No,Eq-3-2
22 | Compaction =~ . : . m? 663.1 1,456 965,474 | No.Eq-4
2.3 | Sub Base Course (t = 150) m? | 1,096.0 2,778 | 3,044,688 | No. 14
2.4 | Form Work' ' m? 383.6 8,108 | 3,110,229 | No.$8
2.5 | Concrete m3 356 | 98,646 3,511,798 | No.7-2
2.6 | Asphalt Pavement (t = 50) m? | 1,096.0 7,531 | 8,253,976 | No. il
II-2 Sub-Total 19,344,367 |
-3 Gaté, Setti.ng. & Base
3-1 | Gate, Setting & Base - L.S. 1.0 1,344,000
1" I3 Sub-Total - 1,344,000
 Division-1I Total 35,894,481 | (Say

1 35,894,000)
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Division-1II: Farrn‘Pond

Bill . . \ Unit Price | Amount
No. - Item : Unit Qty (Rp.) (Rp.) Remqks

I-1 | Farm Pond (V = 1,000 m%)

1-1 | Excavation (by Equip.) : 1 m¥| 1,725.0 3,126 | 5,392,350 | No.Eq-23
12 | Excavation S md| sro| 3,025 | 245,025 | No. 1l
13 | Haoling . m?| 2100 1,326 278,460 | No.2-1 -
1-4 | Compaction : md| 2100| 1,606 337,260 | No.5
1-5 | Smoothing A m2 | . 900.0 1,826 | 1,643,400 | No. 4
1-6 | Stone Masonry m? 194.0 | 16,664 | 3,232,816 | No.10
II-1 Sub-Total o 11,129,311 |
L2 | Spillway _ .
2-1 | Excavation ' md| 1306 3,126 | 408,256 | No.Eq-2-3
2-2 | Form Work : m? | 1751 8,108 | 1,419,711 | No. 8
2.3 | Reinforcement-Bar “ton| - 201,727,500 | 3,455,000 | No.9 .
2-4 | Concrete o m3 40.5 | 93,710 | 3795255 | No.7:1
2-5 | Backiill o I md | sse 1,606 | - 89,294 | No.13
I-2 Sub-Total - 9,167,516 |
-3 | Pump, Catch Basin, Stairs & -
Suction Box : 1. : o
3-1 | Excavation ' m? 134 | 3,025 40,535 | No. 1.1
3.2 | Form Work | | m? 24.5 8,108 198,646 | No. 8
3-3 | Reinforcement-Bar ; - | tn] 02727500 | 345500 | No.9
34 | Concrete Cfmd | ar| e37i0 | 384211 | No.7-1
3.5 | Backfill ' . I m¥| 64 1,606 10,278 | No. 13
3-6 | Pump No. 1 (Farm Pond), - o
| Setting & Base : LS| . Lo - | 1,709,000
3.7 | Pump No. 2 (Cihideung River), | 1~ - -
Setting & Base _ ' LS, 1.0 _ 5,764,000
I1I-3. Sub-Total | | 8,452,170

4 | Inlet (3 nos.)

4-1 | Excavation m3 63.0 3,126 196,938 | No.Eq-2-3
4-2 | Form Work m? | 1232 8,108 | 998,906 | No.8
4-3 | Reinforcement-Bar |t} 071,727,500 | 1,209,250 | No.9
4-4 | Concrete m? 13.0| 93,710 | 1,218,230 | No.7-1
4-5 | Backiill o m3 45.0 1,606 | 72,270 | No. 13
II-4 Sub-Total I | 3,695,594 '
Division-III Total | 32,444,591 | (Say
' - | 32,445,000)
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Division-IV: Irrigation Canal -

o[ U] A T st
IV-1 | Imigation Canal (L = 96.0 m) R
1-1 | Excavation ' ‘m? 355 3,025| 107,388 | No.1-1
1-2 | Form Work m? 144.0 8,108 | 1,167,552 | No.8
1-3 | Reinforcement-Bar - ton. 0.9 11,727,500 | 1,554,750 | No.9
14 C;oncrete .m? 17.3 93,710 1,621,183 | No, 7-1
1-5 | Backfill m3 18.2 1,606 129,229 | No. 13
V-1 Sub-Total ' 4,480,102
IV-2 | Concrete Box (I mx l x 1x 1 nos, &
05mx05x05x7nos) _
21 | Excavation m3 23.1 3,025 69,878 | No. 1-1
2-2 | Form Work - “m? 26,6 8,108 215,673 | No.8
2-3 | Relnforcement-Bar- ton 0.2 1,727,500 | 345,500 | No. 9
24 | Concrete- m? 3.3] 93,710 309,243 | No.7-1
2-5 | Backfill m3 17.4 1,606 27,944 | No. 13
IV-2 Sub-Total 968,238
V-3 Crossing of Farm Road (3 nos.) ,
‘3.1 | Excavation m3 17.6 3,025 53,240 | No. 1-1
3.2 | Concrete m3 50| 93710| 468,550 | No.7-1 -
3.3 | Concrete Pipe (2300) m 180 34,626 623,268 .| No. 18
34 | Backiitl: m3 103 1,606 16,542 | No. 13
IV-3 Sub-Total 1,161,600
~Division-IV Total 6,609,940 | (Say
: - - 6,610,000)
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Division-V: Drainage Canal

72,195,196

o ' Ttem Unit| Qty U“(ig_’)‘"‘" 5(’;‘{;‘.‘)‘“ Remarks
V-1 | Drainage Canal: U-Gutter (L = 1,051.0) : .
1-1 | Excavation ' | m3} 6205 3,126 | 1,939,683 | No.Eq-2-3
1-2 { Concrete Pipe 0500 (Half) m { 1,050 27,825 | 29,244,075 | No.12
1-3 | Form Work - m?| 1,261.0| 8,108 | 10,224,188 | No.9
14 | Concrete m3| 1051| 93710] 9,848,921 | No.7-1
15 | Backfitl - m3|  5255| 1,606| - 843,953 [ No.13
1-6 { Smoothing m? | 1,220.7 1,826 | 2,228,998 | No.4
V-1 Sub-Total 54,329,818 |
V-2 | Drainage Canal: Open Ditch
(L = 400.0 m) o
2.1 | Excavation m3| 2000| 3,126| 625200 | No.Eq:23
2-2 | Smoothing m?2 7640 | 1,826 | 1,395,064 | No.4
V-2 Sub-Total ' | 2,020,264
V-3 | Drainage Canal: Conc.-Pipe
{(L=120.0m) _ .
3-1 | Excavation m3| 1920 3,126 600,192 | No.Bq-23
3-2 | Form Work m2| - 720| 8108 583,776 | No.9
" 3.3 | Concrete m3 324 | 93,7107 3,036,204 | No.7-1
3-4 | Concrete Pipe (2500) ‘m 1200 | 56,175 | 6,741,000 | No. 16
3-5 | Backfill ' “ m}{ 84.0| 1,606 134,904 | No. 13
 V:3 Sub-Total o - f0ee076 |
V4 Concrete Box (31 nos.) : : _ .
4-1- | Excavation : m? 85.3 3,025 258,033 | No. 11
4-2 | Form Work m? | 1853{ '8,108| 1,502,412 | No.8
43 | Reinforcement-Bar ton 0.2 {1,727,500 | 1,382,000 | No.9
4-4 | Concrete m3 162 93,710 1,518,102 | No.7-1
4.5 | Backfill m3 55.1 1,606 | 88,491 | No.13
V-4 Sub-Total 4,749,038 | -
Division-V Total (Say

72,195,000)
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Division-VI: Soil Conservation Test Field

No. Tem Unit | Qty U“(ifzi‘)i“ ,A(‘;‘{‘;‘_’;“ " Remarks
Vi1 .Sml Conservation Test Field
|-PlotA,B&C . :
(250mx200mx3plots) _ _ _ ' L
1-1 | Excavation m3 112.0 3,126 350,112 | No.Egq-2-3
~ 12 | Form Work m2 | 2165 8,108 | 1,755,382 | No.8
13 Remforcement Bar ton 3.0 1,727,500 | 5,182,500 | No.9
1-4 | Concrete m3 592 93,710| 5,547,632 | No.7-1'
'1-5 | Backfill m3 167.1 1,606 268,363 | No. 13
IV-1 Sub-Total | 13,103,989
VI1-2 Sedxmentatlon Tank PlotA B&C
(L=612m)
2-1 | Excavation m3 123.0 3,126 384,498 | No.Eq-2-3
2.2 | Form Work m? 140.8 8,108 | 1,141,606 | No.8
2-3 | Reinforcement-Bar ton 1.1 1,727,500 | 1,900,250 | No.9
2-4 | Concrete m3 214 | 93,710 2,005,394 { No.7-1
2.5 | Backfill _ m3 61| 1606 9,797 | No.13
vx-z' Sub-Total 5,441,545
VI-3 | Soil Conservatlon Test Fleld
' -PletD & E
{250mx lOOmeplots)
3-1.| Excavation m3 34.5 3,126 107,847. | No.Eq-2-3
3-2 | Form Work m? 76.2 8,108 617,830 | No.8
3-3 | Reinforcement-Bar ton 1.2 | 1,727,500 | = 2,073,000. | No. 9
34 | Concrete ' m?3 249 | 93,710 2,333,379 | No.7-1.
3-5 | Backifill m3 95.9 1,606 154,015 | No. 13
VI-3 Sub-Totat 5,286,071
VIi4 | Sedimentation Tank - Plot D & E
(L =209 m) .
4-1 | Excavation m3 42.0 3,126 131,292 | Ne.Eg-2-3
4-2 | Form Work m? 48.1 8,108 389,995 | No. 8
4-3 | Reinforcement-Bar ton 0.4 {1,727,500 691,000 | No.9
4-4 | Concrete m? 7.3 93,710 ( 684,083 | No. 7-1
4-5 | Backfill m? 2.1 1,606 3,373 | No. 13
VI-4 Sub-Total 1,899,743
Division-V1 Total 25,731,348 | (Say
25,731,000)
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Division-VII: Irrigation Test Field - Paddy Field

ﬁgl item Unit Q'ty Un(llt{i? “l. A&i{;ﬂ)ﬂt Remarks
VII-1 | Paddy Field (25.0m x 30.0m x 4 plots) . E _
I-1 | Excavation m3 | 690.0 1,654 | 1,141,260 | No.Eq-1-3
1-2 | Spreading m3 | 690.0 691 | 476,790 | No.Eg-3-3
1-3 | Smoothing m? | 186.0 1,826 | 339,636 | No.4
1-4 | Spreading (Top Soil) m3 | - 600.0 684 [ 410,400 | No.Eg-3-2
VILT Sub-Total o | 2,368,086 |
VII-2 | Weir at Qutlet for Irrigation Water
{4 nos.)
2-1 | Excavation m? 17 | 3,025 5,143 | No. 11
2:2 | Form Work m?2 2.6 8,108 21,081 | No.8
2-3 | Concrete m? 0.2 93,710 18,742 | No. 7-1
24 | Backfill | m3 1.6 1,606 2,570 | No. 13
* VII-2 Sub-Total o 47,536 o
VII-3 | Weir at Inlet for Irrigation Water
(4 nos.)’ : )
3-1 | Concrete | m3 0.02( 93710 1,874 | No.7-1
3-2 | Form Work m? 0.3 8,108 2,432 | No.8
VII-3 Sub-Total : 4,306 |
Division-_VI(I Total 2,419,928 | (Say

2,420,000)
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Division-VIII: Irrigation Test field - Upland

ﬁgl Ttem Unit Q'ty '- Un(irt{ll:iice A&t;xsnt Remarks
VIII-1 | Upland (30.0 m x 90.0 m x 1 plot) :
1-1 | Spreading (Top Sail) m3 440.0 634 | . 300,960 | No.Eq-3-2
1-2 | Hauling (Top Soil) _ m?3 100.0 1,326 | 132,600 | No.2-1
' VHI-1 Sub-Total ' . ' 433,560
VII-2 | Farm Road: E
(B =3.0m, L = 100.0 m) .
2-1 | Spreading m? 43,0 691 29,713 '| No.Eg-3-3
22 | Compaction m? 430 1,456 62,608 | No.Eq-4
" 2-3 | Sub Base Course (t = 150) m? 300.0 2,778 833,400 ] No. 14
2-4 | Smoothing m? 98,0 1,826 178,948 | No. 4
VIII-2 Sub-Total 1,104,669
Division-VIII Total 1,538,229 | (Say
C 1,538,000)
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Division-IX: Tractor Test Field

Bill . , Unit Price | - Amount '
‘No. | Item Unit Q'ty (Rp.) " (Rp) Remarks
IX-1 | Tractor Test Field
. | (86.0 m x 35.0 m x I plot) _ :
1-1 | Spreading (Top Soil) m3 480.0 684 328,320 | -No. Eq-3-2
1-2 | Hauling md | 1200 1,326 | 159,120 | No,2-1.
IX-1 Sub-Total ) 487,440 |
Division-TX Total 487,440 | (Say
' “487,000)
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Division-X; Tractor Test Road

:l‘.i!gl ' Item Unit Qty U.}iltzllir)ice AE;;‘_I)M Remarks
X-1 Tractor Test Road: D: Concrete Pave,
- |(B=3.0m,L=150.0m) _
1-1 | Spreading m3 231.0 691 159,621 | No.Eg-3-3
1-2 | Compaction m3 23100 . 1,456 336,336 | No.Eq4 .
1-3 | Sub Base Course (t = 200) m?2 450.0 3,702 | 1,665,900 | No. 15
1-4 | Form Work m2 36.0 8,108 291,888 | No. 8
1-5 | Wire Mesh m? 450.0 5968 | 2,685,600 | No.17
1-6 | Concrete m3 540 98,646} 5,326,884 | No.7-2
1-7 | Smoothing - m? 366.0 1,826 668,316 | No.4
X-1 Sub-Total ' ' 11,134,545
X-2 | Tractor Test Road: Gravel Pave.
{(B=3.0m,L=150.0m) )
2.1 | Spresding m3 65.0 691 44,915 | No.Eq-3-3
2-2 | Compaction m3 65.0 1,456 94,640 | No.Eq-4
2-3 | Sub Base Course {t = 150) m2 450.0 2,778 | 1,250,100 | No, 14
24 | Smoothing m? 147.0 1,826 268,422 | No. 4
X-2 Sub-Total 1,658,077
X-3 | Tractor Test Road: Earth Road
(B=3.0m, L=150.0 m) _ _
3-1 | Spreading ' m3 132.0 691 91,212 | No.Eg-3-3
3-2 | Compaction m3 132.0 1,456 | 192,192 | No.Eq-4
3.3 | Smoothing - m? 147.0 1,826 268,422 | No. 4
X-3 Sub-Total ' 551,826
Division-X Total 13,344,448 | (Say -
13,344,000}
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A

HABECE  IREMBRUHIHE

LABOUR COST

: : . Unit Price
Item - Unit (Rp.)
Labour e - md 3,500
Foreman - : m.d ' 5,000
Carpenter . . md 4,000
Head of Carpenter " K m.d 5,000
Stone Worker _ | _ m.d ' 4,000
Head of Stone Worker - md 5,000
Steel Worker | | m.d 4,500
Head of Steel Worker | m.d | 5,000
Asphalt Worker | - m.d ' 4,000
Driver = L . md | T 4,000
Opefator(HeavyEqﬁipment) . _ m.d a "5',0070 '
. Assistant Operator =~ m.d | 4,000
Mechanical =~ . . - : - md : - 4,000

Electrical - md 5,000
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MATERIAL COST

Item | Unit Urzllg’.l;cc Remarks

Sand m3 : 12,500
Gravel : m3 12,500

© Gravel forPavement - m3 B 13,000
‘Stone : m3 15,600
Lumber m3 150,000
Reinforced Iron Bar kg 750
Nail kg | 1,500

© Wire for Binding kg - 1,250 o
Cement ' bag . 4,650 40 kg |
Asphialt Pitch | ton 49,500 B
Tack Coat . m2 1,020
Gasoline . lit ' 385
Diesel lit 200 | |
Concrete Pipe 500 mm pC 30,000 - L=1lm
Concrete Pipe 2300 mm- _ pc 145,150 L=472 m
PVCPipeo2” ( , . stick 22,200 L=4m
PVCPipeod” - stick 67,000  L=4m

Wire Mesh - m? 5,400
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HEEMCT  THBE

LIST OF UNIT PRICE

Item K Unit - Ulzlltlll:gce
1. - Unit Price by Manpower
" No.1 Excavation by Manpower _
No. 1-1  Normal Soil - w3 3,025
. No. 1-2 Hard Soil m3 . 4,032
No. 2 Hauliné by Manpower _ ‘
' No.2-1 Distance(U)lessthan30m = m3 . 1326
‘No. 2-2  Distance (L) more than 30 m ' m3 14L + 1,050
'No.4  Smoothing of Face Excavated or Filled up m2 1,826
No. 5 Compac_:ting by Ménpower _ | m3 | . 1,606
No. 6 = Compacting by Compactor | m3 1,169
No..7  Concrete Mixed by Portable Concrete Mixer | |
No.7-1 o28=175kgfem® m 93,710
“No.7-2 028=225kg/em? m3 98,646
‘No.8 Wooden Form of Concrete | m2 | 8,108
No. 9 Proces'sing& Assembling of . o _
R ‘Reinforced Iron Bar " ton’ 1,727,500
~ No. 10" Stone Masonry | m? 16,664
No. 11 Asphalt Pavement (t = 50 mm) m? 7,531
'No. 12 Half Cc.)ncretc_:'_P._ilc (2500) m 27,825
No. 13 Backfill by Manpower m3 1,606
. No. 14 Sub Base Course(t = 150 mm) m2 2,778
‘No. 15 Sub Base Course (t = 200 mm) m?2 3,702
- No. 16 Concrete Pipe (8500) m 56,175
~No. 17 Wire Mesh ) m?2 5,968
No. 18 Concrete Pipe (2300) m 34,626
No. 19 Wet Masonry m? 52,531
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Unit

" Unit Price

ftem (Rp.)
Unit Price by Using Construction Equipment. -
No. Eq-1 Excavation by Bulldozer (11 ton)
No. Eg-1-1 Sand : m3 1,183
No. Eq-1-2  Normal Soil m3 1,381
No. Eq-1.3  Clayey Soil m?3 - 1,654
No.Eq-2 Excavation by Back-hoe Shovel (0.35m3) '
No. Eq-2-1 Sand | o m3 2,458
No. Eq-2-2 ' Normal Soil m3 2,430
No. Eq-2-3  Clayey Soil md 3,126
No. Eq-3 Spreading by Bulldozer (11 ton)
No. Eq-3-1 Sand o m3 615
No. Eq-3-2  Normal Soil m3 684
No. Eq-3-3 ° Clayey Soil m3 691
No. Eq-4 Compaction by Vibration Roller {3 ton) m3 1,456
Operation Costl_ of Construction Equipment -
. i '
No. OP-1 Bulldozer (11 ton). - day 325234
No. OP-2  Back-hoe Shovel (0.35 m3) " day 409,850
- No. OP-3 Vibration Roller (3 ton) day 181,514
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Breakdown of Unit Price

No. 1-1  Excavation by Manpower
' (Soit Condition: Normal Soil)

“Rp. 3,025/m3

Ttem | - Qty Unit g::;tt Cost Remarks
Labour 0.75 md 3,500 - 2,625
Foreman 0.025 md -~ 5,000 125
Temporary Works 10 % ' 275
Total 3,025_
No. 1-2. Excavation by Manpower
(Soil Condition: Hard Soil) Rp. 4,032/m3
tem o o Q'ty Unit g:::t Cost Rgmarks
Labour 1.0 md 3,500 3,500
Foreman | 0.033 md 15,000 165
Temporary Works 10 % 367
Total 4,032
No. 2-1 Hauling by Manpower
(Distance = 30 m) Rp. 1,326/m3
Item . Q'ty Unit C:)];t Cost Remarks
Labour © 033 md o 3,500 1,155
Foreman © 001 md 5,000 50
Temporary Works 10 % 121
Total -+ 1,326
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No. 2-2  Hauling by Manpower

(sttance > 30 m)
Item Q'ty© Unit gg;tt  Cost Remarks B
K =522 (L +75) x 1.1
275 xRS .
where; K = Unit Price, '
a = Wages for Labour,
L = Hauling Distance (m)
X = 357950 (L+75) % 11 = 140L+ 1 050 (Rp.)
No. 4 Smoothing of Face Excavated or Filled up L
_ ' , o Rp. 1,82‘_6/1112
Item , Qty - Unit g:; Cost . Remarks
Labour 046 md 3,500 1,610
Foreman . 0.01 md 5,000 50
Temporary Works = ¢ 10 - % S 166
Total : o - 1,826
No. 5 Compacting by Manpower - _
o Rp. 1,606/m3
Item , Q'ty Unit gg:t Cost Remarks
per {0 m3 _
Labour .4 m.d 3,500 14,000
Foreman 012 md - 5000 - 600
Temporary Works 10 % 1,460
Total . ' : '16,060/ 10 m3
perm3 ' . 1,606
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No. 6 Compacting by Compactor

Rp. 1,169/m3
Item Q'ty Unit g:;tt Cost Remarks

per 10 m3
1. Worker o :

Labour 2300 m.d 3,500 8,050

Foreman 0.07 m.d 5,000 350

Sub-total 8,400
2. Fuel & Others _

Fuel 0.9 lit 200 180 6lidayx

_ 0.15 day
" Others 15 % 27 -

Sub-total 207
3. Depreciation & Others 0.15 day 13,457 2,019
4. Temporary Works '

Others - 10 % 1,063

Total 11,689/10 m3

per m3 1,169
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No. 7-1 ~ Concrete (028 = 175 kg/cm?2)

(Mixed by Portable Concrete Mixer) Rp. 93,710/m3
Ttem Q'ty Unit gg; Cost .- Remarks

- 1. Material _

Gravel 0.82 m3 = 12,500 10,250

Cement 8.75 bag 4,650 40,688

Sand 0.55 m3 12,500 6,875

Sub-total 57,813
2. Worker : .

Labour 7.0 m.d 3,500 - 24,500

Fareman 0.23 m.d 5,000 1,150

Sub-total 25,650
3. Fuel & Others o

Mixer Fuel 0.22 lit 200 44

Others 20 % o 9

Vibrator Fuel 0.22 lit 200 44

Others | 20 % 9

. Sub-total 106

4. Depre. & Main. _

Mixer L 0.061  day 20,742 1,265

Vibrator 0.071 ~ day 5,027 357

 Sub-total 1,622
5. Temporary Works & '

Others R ) % 8,519

Total 93,710
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No. 7-2  Concrete (028 = 225 kg/cm?)

" (Mixed by Portable Concrete Mixer)

Rp. 98,646/m3

Item | Q’ty Unit ggjstt Cost Remarks -

1. Material _ .

Gravel - 0.88  md 12,500 11,000

Cement 9.5 ‘bag - 4,650 44,175

Sand 0.57  md 12,50 7,125

Sub-total ' 62,300 -
2. Worker: _ 1 Complete - 25,650 - No.7-1
3. Fuel & Others i Complete 106  No.7-1-
4. Depre. & Main. . 1 Complete 1,622 No. 7-1
5. Temporary Works & = - ' ' o

Others : .10 - % 8,968

Total

98,646
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No. 8 Wooden Form of Concrete _ ‘
Rp. §,108/m2
Item . Q'ty Unit gglst: Cost Remarks
per 10m?
1. Fomm o _ .
Wooden Plate 0.196 m3 150,000 29,400 (1)
Wooden Frame 0.113 m3 150,000 16,950 (2
Iron Nail 3.0 kg 1,500 4,500 - (3)
Sub-Total 1 -‘ | 50,850 (@)=(1)+2)+(3)
Depre. Cost of 1 30 % 15,255 (5) '
2. Support o _ _
Square Lumber 0.339 m3 150,000 50,850 (6
Log 0.154 m3. 150,000 23,100 )
Sub-Total 2 | 73,950 (8)=(6)+(7)
Depre. Cost of 2 20 % 14,790 9) '
3. Other Materials
Nail & Others 1.1 kg 1,500 1,650 (10)
Wire - 0.8 kg 1,250 1,000  (11)
il Paint 0.15 it 1,000 150 (12)
Others 3 % 985 (13)=(5)+(9)+
! - (10)+(11)+(12)
‘Sub-Total 3,785 (14) .
4. Worker |
Carpenter 3.36 m.d 4,000 - 13,440 . (15}
Labour 4.14 m.d 3,500 14,490 (16)
Foreman 012 md 5000 600 (17)
Sub-Total | | 28,530 (18)
5. Trans. of Materials 15 - % 18,720 (19)=()+(8)
"Total 81,080/10m2 (20)=(5)+(9)+
| (14)+(18)+(19)
per m2 8,108
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No.9 Processing & Assembling of Reinforced Iron Bar

Rp. 1 ,727,500/(011

, ) Unit
Item - - - Q'ty Unit Cgi;t Cost Remarks -
per 100 kg
1. Materials _
Reinforced 1.B. - 110 kg . 750 82,500
Wite for Binding 2 kg 1,250 2,500
Sub-Total | | 85,000
2. Process. & Assembl.
Steel Worker 12 m.d 4,500 54,000
 Labour | 9 m.d 3,500 31,500
Head h 0.45 m.d. 5,000 2,250
Sub-Total 87,750
Total 172,750/100 kg
per ton 1,727,500
No. 10  Stone Masonry . :
o Rp. 16,664/m?2
Item - Qty Unit g::t Cost  Remarks
1. Materials
Stone ' 0385  m3 15,000 5715
Gravel 0.33 - m3 12,500 4,125
. Sub-Total 9,900
2. Worker
Stone Worker 0.64 m.d 4,000 2,560
Labour : 0.58 m.d 3,500 2,030
Sub-Total 4,590
3. Others 15 % 2,174
Total | 16,664
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No. 11  Asphalt Pavement (t = 50 mm) - _
' Rp. 7,531/m?2

Tem . Qty  Unit g;“;t Cost  Remarks .
per 100 m2
1. Worker _ ‘
Asphalt Worker 24,07 md 4,000 96,280
Labour 22.52 md 3,500 78,820
Sub-Total o | 175,100
2. Materials _ ‘ '
Asphalt Pitch . 938 ton 49,500 464,310
Gasoline - 2.1 lit . 385 209
Sub-Total o i . 465,119
3. Fuel&Others - ' T
Gasoline = - 513 It 385 1,975
Others - 10 % 198
" Sub-Total _ o 2,173
4. Depre. & Main. N
TampeyRammer 1.25  day 10,000 12,500
5. Temporary Works & ' -
Othess ~ 15 % 98,234
Total ’ o U 753,126/100m2

perm2 S _ : S 7,531
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No. 12 - Half Concrete Pipe (2500 mm)

Rp. 27,825/m
| . Unit L '
Item Q'fy Unit C:)];t' Cost Remarks
1. Materials |
Half Concrete Pipe | 1 m 25,000 25,000
2. Workex_' . -
Labour 0.4 m.d 3,500 1,400
Foreman 0.02 m.d 5,000 100
Sub-total _ ' 1,500
3. TemporaryWorks& :
Others 5 % 1,325
Total 27,825
No. 13 Backfill by Manpower
' - Rp. 1,606/m3
ltem Qty Unit g::t Cost ~ Remarks
per 10 m3 _
Labour 4 m.d 3,500 14,000
Foreman 0.12 m.d 5,000 600
Temporary Works 10 - % 1,460
~Total 16,060/10m3
perm3 1,606
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No. 14

Sub Base Course (t = 150 mm)

‘Rp. 2,778/m?2
_ , . Unit '
| Item | ny Unit Cost - Cost Remarks. |
. per 100 m?2
1. Materal - - _ _
Gravel 16.5 m3 13,000 214,500
2. Worker _ -
Labour 11.0 m.d 3,500 38,500
‘Foreman 0.15 m.d 5,000 750
Sub-Total : ‘ 39,250
3. Compaction 16.5 m3 1,456 24,024 - No. Eq-4
Total 271,774/100 m2
perm?2 2,778
No. 15  Sub Base Course (t = 200 mm) -
~ Rp. 3,702/m2
' . . Unit
Item Q'ty Unit Cost ~ Cost B Rgmgrk;
per 100 m?2
1. Material - | S
Gravel 22.0 m3 13,000 286,000
2. Worker : :
Labour 14.7 m.d 3,500 51,450
Foreman ~.015  md . 5000 750
~ Sub-Total . 52,200 :
3. Compaction 22.0 . m3 1,456 32,032 No. Eq-4
Total 370,232/100 m2
perm2 3,702
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No. 16 Concrete Pipe (2500 mm)

" Rp. 56,175/m

.Itcm‘- Q'ty Unit - gg;tt Cost Remarks

per 10 pieces (10 m)
1. Matesial
 Concrete Pipe 10 . mos. 50,000 500,000
2. Worker |
~ Labour 10 md 3,500 35,000
3. - Temporary Works & :

Others 5 % 26,7_50

Total 561,750/10 m

perm 56,175
No. 17  Wire Mesh

Rp. 5,968/m2
Item Qty  Unit g::t Cost Rcmarksu

per 100 m2
1. - Material

Wire Mesh 1o m? 5,400 594,000
2. Worker | | -

Labour 0.8 mv/d 3,500 2,800

 Total £ 596,800/100m2
per m2 5,968
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No. 18  Concrete Pipe (2300 mm) e
. Rp. 34,626/m

Unit

Item ) | .Q’ty ) -_Unit ' Cost Cost . Remarks
per 1 piece (4.72 m)
1. Materal
Concrete Pipe ' 1 " nos. - 145,150 145,150
2. Worker . : '
Labour o '3 - md 3,500 10,500
3. Temporary Works & s
Others | 5 % ' 7,783
Total S |  163,4334.72m
perm _ _ ) - 34,626
No. 19  WetMasonry : '
‘Rp. 52,531/m?
Item Co Qty . Unit g:::t Cost Remarks
per 10 m2
1. Materals . . _ . '
- Stone | 3.5 m3 15,000 52,500
Gravel 30 m3 12,500 37,500
Concrete 3.6 m3 93,710 337,356  No.7-1
VP (bSOmm) . LS. m- 5550 - 8325
Sub-Total 435,681
2. Worker o o
‘Stone Worker | 330 md 4,000 13,200
.Labour . - 7.05  m.d 3,500 - 24,675
Foreman 0 0.80 m.d 5,000 4,000
- Sub-Total - 41,875
© 3. Others 10 % 47,756
Total - S 525,312/10 m2
per m?2 : 52,531
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No. Eq-1 Excavation by Bulldozer (11 ton)

~ Unit

tem ._Q’ty Cost (Rp.) Remarks
Operation Cost 325,234 OP-1
Tempomry Works 10 % ‘32,523
Total 357,157
Eg-1-1 Sand. 1 m3 1,183 Production 302.4 m3/d
Eg-1-2  Normal Soil 1 m3 1,381 Production 259.0 m3%d
1. m3 1,654 Production 216.3 m3/d

Eq-1-3 ° Clayey Soil

No. Eq-2 Excavation by Back-hoe Shovel (0.35 m?3)

Item Q'ty "Unit ~ Cost (Rp.) Remarks
Operation Cost 409,850 OP-2
Temporary Works 10 % 40,985
Total 450,835
Eq-2-1 Sand 1 m3 2,458  Production 183.4m3d
Eg-2-2° Normal Soil - 1 m3 2,430 Production 185.5 m%d
Eg-2-3  Clayey Soil 1 m3 3,126 Production 144.2 m'3/d
No. Eq—?;" Spreading by Bulldozer (11 ton)
- Ttem Q'ty Unit  Cost (Rp.) - Remarks
Operation Cost 325,234 OP-1
Temporary Works 10 % 32,523
. Total 357,757
Eg-3-1 Sand 1 m3 615 Production 582.1 m3¥/d
- Eq-3-2 Normal Soil 1 m3 684 Production 523.3 m3/d
Eq-3-3  Clayey Soil 1 m3 691 Production 517.4 m3/d
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No. Eq-4 Compaction by Vibration Roller (3 ton)

TItem - o Q'ty . Unit Cost (_Rp.)_ - Remarks
Operation Cost S 181,514 OP-3
Temporary Works 0 % 18,151
Total 199,665
Eq-4 - 1 m3 145 - Production 137.1 m¥d

No. OP-1 Operation Cost of 11 ton Bulldozer
' Rp. 325,234/day

~ Ttem Q'ty Unit - gg::tt CQs_t " Remarks ]

I. Worker :
Operator 1.0 md 5,000 5,000
Assistance 0.5 m.d 4,000 . 2,000
Sub-Total | - | 7,000

2. Fuel & Others | |
DieselOil . 59.5 it 200 11,900
Others o 30 % | 3,570
Sub-Total o | 15,470

3. Depreciation 7 . hr 43,252 302,764 |
Total = - - 325,234
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No, OP-2 Operation Cost of 0.35 m3 Back-hoe Shovel

Rp. 409,850/day
it
Item Q'ty - Unit g:)l;t Cost Remarks
1. ‘Worker
Operator 1.0 m.d 5,000 5,000
Assistance 0.5 m.d 4,000 2,000
Sub-Total | 7,000
2. Fuel & Others
Diesel Oil 35.0 lit 200 7,000
Others 30 % 2,100
Sub-Total . 9,100
3. Depreciation’ 7 hr 56,250 393,750
Total 409,850
No. OP-3 Opermation Cost of Vibration Roller 3 ton
' ' ' Rp. 181,514/day
Item Qty  Unit g::;tt Cost Remarks
1. | Worker ,
Qperator 1.0 m.d 5,000 5,000
Assistance 0.5 md 4,000 2,000
Sub-Total 7,000
2. Tuel & Others ‘
Diesel Qil 8.9 . lit 2,000 1,780
Others 30 % 534
* Sub-Total | 2,314
3. Depreciation 7 hr 24,600 172,200
Total 181,514
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HERNCE  &ENE

Based on the Basic Plan which was described in the Letter of Team Leader of
the Detailed Design Survey Team of JICA dated January 16, 1990, general plan of the
agro-civil engineering tests and farm machinery tests fields has been prepared at the
depth of the detailed design 'study, as shown in Drawing C8-1.

After deliberation on basic needs, urgency and priority for the components of
the general plan as well as their requlred construction cost in comparison with available

fund, the comp_onents of the Model Infrastructure Improvements Works have been
decided as follows :

land leveling and land preparation,
link road, -
drainage facilities,

W N e

irrigation facilities {(excluding the Cihideung pump station and its related
pipe line except pump machine) -
soil conservation test fields,
paddy irﬁgation' tests fields,
. _upland irrigation tests ﬁelds
tractor test field, and
tractor test roads.

N Co -1 O Ln

Accordingly, the following components of the said general plan shall be left
behind in further consideration on the self—c_:onstruction of the Indonesian side :

1. measurement plot (lysimeter)

2. the Cihideung pump station and its reldted pipe line except pump
machine, o

3., workshop and workstation, and

others, if any.
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fTREMCY EMAKKNIMES oy b (549 4—4 )

1. Site allocation

The site for the measurement plot has been allocated to the surrounding area by
the farm pond in the north, the tractor test field in the east, the link road in the south and

the paddy experimental field in the west. The available land is about 17 m in width and
26 min length :

2. Structure

This is used for study on the water balance at a paddy field. It is made of
watertight reinforeced concrete with outflow measurement devices for amounts of
surface water and percolated water.

~ The dimensions of the structure are 10 m in width, 15 m in length and 2 m in
height. The structural framework consists of reinforeced concrete walls and a bottom
slab. Two rectangular weirs are provided at the inlet and the outlet canals respectively
in ordc.r to measure amounts of water comming into and going out from the
rﬁeasurem_ent plot. The ‘percolated water into the soil is collected with perforﬁted PVC
pipes installed on the bottom slab and measured it at the outlet box by b_ulk. While, the
inside of the measurement plot is filled with arable soil on filter with adequate thickness
of gravel and sand. '

3. Design

The rates of itrigaﬁon water necessary for the experiments in the measurement
plot are the same as the paddy experiment fields. The irrigation water is supplied from
the farm pond.

For surface dramage during heavy rainfall concentration, the maximum’ capacny
of the measurement weir was decided with the following criteria: ‘
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Q=R:"-A

Where ; Q :  Design discharge
R;OO : 5 minutes rainfall intensity of 100 years
return period = 289.3 mm/hr
A : Catchmentarea= 150m2
Therefore; Q = 289.3 mmvhr x 150 m2
- = 0.012 m¥sec

The dimension of the drainage canal of concrete flume is:

Q = 0.012 m¥/sec, Canal width = 0.5 m, Canalslope = 0.001
n = 0.015, : Water depth = 0.08 m, Canal depth =0.3m

The structure is designed as shown in Drawing C9-1.

The Cost is estimated at Rp. 28,050,000,
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HEENC1O0 FALEFs vy 718

As the result of thc water balance. calculatlon the required pump capac1ty is
found at 180 lit/min with 40 mm of pump bore.

The location and the design drawing of the Clhldeung pump station and plpe
line are shown in Drawmg C10-1 and C10-2.

The construction cost is estlmated at Rp. 32,831,000 for pump station and Rp.
o2, 767 000 for pipe line.
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The design conditions of the Workshop / Workstation are based on the
discussion results during the field survey. o

Major elements of the building structures are as follows H

Floor 1 concrete _

Wall : - concrete blocks with cement mortar finishing
Column : reinforced concrete '

Roof . : cementslate roofing

- The design of the Workshop/ Workstation is shown in Drawing ClI-1.

- The Construction Cost is estirﬁated at Rp. 138,000,000 in .to'tal._
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