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Regtonal Dlfference and Seasonallty of Ralnfall ln Java,
\rlth Speclal Reference to Bogor 'r

Koji NAKAMURA Ecological laboratory, Faculty of Scienoe, Kanazawa University, Kamzawag?-0-ll,
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Abshact Two sets of rainfall records previously published by Indonesian institutions were summarized

to examine regional difference and seasonality ofrainfall in Java, especially sites in and around Bogor.
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The duration and intensity of tropical seasons vary considerably more than one might expect

(Windsor, 1990). Long term climate records are vitally important for ecological studies in the

tropics, especially in Indonesia, where climatic conditions are extremely diverse. There is no

doubt that various govemment organizations of Indonesia have been keeping climate records

on many localities for a long time. However, because the data often have not been printed for

the public, ecologists, especially foreigners, working in Indonesia have difficulty in gaining

access to these data. This article aims to examine regional difference and seasonality of
rainfall in Java and Bogor. The data used here were originally published by the Bogor

Research Institute for Food Crops (1980-1989, thereafter abbreviated as BORIF) and the

Institute of Meteorology and Geophysics (1978, IMG). Although both data sets have some

missing records, their analysis can be helpful for understanding the rainfall regime of this

reglon.

Rainfall in Java

Figure 1 shows the regional variation of rainfall in Java, recorded at ten localities (Table l) by

BORIF from 1980 to 1989 (see also Appendix 1). The climate of Sumatra and the westem

part of Java is characterized by the typical features of the humid tropics: high and extremely

constant temperature and abundant rainfall distributed throughout the year (Inoue and

Nakamura, 1990). Bogor (represented by Muara in Fig. 1), located at the eastern fringe of the

humid topical climate range, has an annual rainfall of 4O75 mm. The monthly rainfall of the

driest month (June) was 198 mm (Appendix l), far higher than the threshold for the onset of

dry season conditions, i.e. 100 mm per month (Whifinore, 1984, and see the next section for

l) This snrdy was carried out with the permission of Lembaga Ilmu Pengetahuan Indonesia (LIPI), and founded

partly by the International Scientific Research Program of the Ministry of Education, Science and Culture, Japan

(Nos. 02M1033 & 05041086
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Table 1. Localities of rainfall records by Bogor Research Institute for Food Crops (BORIF).

Locality Province Longitude (E) Latitude (S) Elevatiory m Data

Muara
Margahayu
Pacet

Cipanas

Kuningan

Iakenan
Ngale
Kendelpayak
Mojosari
Gen

West ]ava
West lava
West fava
West ]ava
West fava
Central |ava
East |ava
East fava
East Java
East ]ava

106.45

rc730
rc7.45

r07.8r

rc&.24

111.10

1,11.26

1,12.28

r12.28

114.13

iSumatra\ -:.:.:.i:.:.:.:.:.:::.:.:l:::l ^}::::?

2_6_om lii;:::ii::ii:i::i:;.::i:i:i:iiiffi
4075mm[',,,,;'i,i,',i.,,,'i',,:'i.i,,.i,i.i'i,:I,--,L

1980-1989

9n- 989

198L-1989

L9ffi-1989

19W-1987

1980-1989

1980-L989

1980-1989

19ffi-1989

19W-1989

Kendelpayak 
., ffi?il,n

6.40

6.30

6.45

6.45

6.58

6.45

7.24

8.05

73A
8.22

260

1250

1 138

I 100

545

7

50

450

30

1,68

more discussion). Therefore, seasonality in rainfall at this site is very weak on the average,
but the average pattem can be misleading, as shown below. Going eastwards along Java, the
amount of annual rainfall decreases and the cycles of the wet and dry seasons become more
distinct. Annual rainfall at Kuningan, Jakenen, Kendelpayak, Mojosari and Genteng in cental
and east Java is < 2000 mm with 2-6 consecutive months of < 100 mm rainfall (Figs. I and
2). These regions are dominated by a savanna climate with one clear peak of rainfall brought
on by the winter monsoon (Inoue and Nakamura, 1990).

Padang

fn ii:iiii::r:::iiiii;iiirii:X

N ^D \,;'-f,,.i1':ii'i,;,i,::,':,ii

Kuningan 
r fgfilt

Jakenen 
lslgilm

Java

o

Pacet 1 138m
3046mm

Margahayu 
,r..ro?fl,

Fig. 1. Regional variation of rainfall (mm) in Java (original data recorded by BORIF for f9m-19g9).
Vertical bar shows the 95% confidential limit. Numerals in the figure show elevation (m) from sea
level and annual rainfall (mm).

cipanas 
J#8ffn,

Ngale 50m
2308mm
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Fig. 2. Comparison of the average annual rainfall (mm) among the ten localities in Java (original

data from BORIF for 19E0-19E9). Numeral above the column shows the number of years

recorded. Venical bar shows the 95% confidential limit. l: Muara (Bogor), 2: Marugahayu, 3:

Pacet,4: Cipanas,5: Kuningan,6: Jakenan, T: Ngale,8: Kendelpayak,9: Mojosari' l0: Genteng.

Rainfall in Bogor
(1) Seasonality
In addition to records kept at Muara by BORIF for 1980-1989 (Figs. I and 2), monthly

rainfall records are available for six sites in Bogor from 1960 to 1976 (IMG, 1978) (Figs. 3-

5). On the whole, rainfall in Bogor was seasonal. The driest months were from June to

N

4
,1 I

,' 
t. 

. 
t-., - -r. 8OO

t -' 
600

I

KABUBATEN 4OO

) aoeoR 'o:

\

I

CVP EL:
AN:

JFMAMJJASOND

Jakarta

I

800

600

400
I,- ---/ 200

0

Hambalang EL: 22
AN:

JFMAMJJASOND
! ' -,

I

I

800

600
t+oo

\
200

o

rf 800Itr
\E 600

= 400
tD

tr 200'6
e,O

I

I

I

I
\
\

Ciomas EL: 244
AN: 41 19

JFMAMJJASOND

800

z"t6o0
,' 4oo

200

0

Muara - EL: 260
AN: +075

JFMAMJJASOND

800

600

400

200

0

Ciawi EL:
AN:

JFMAMJJASOND

Kebun Raya EL:
AN: 381

-\--\a

JFMAMJJASON

1 Okm

Fi& 3. Monthty rainfall (mm) on six localities in Bogor (original data from IMG for 1960'ln6D.
Vertical bar shows the 95% confidential limit. Numeral in the figure shows the elevation from

, sea level (EL, m) and annual rainfull (AN, mm).
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Fig. 4. Annual rainfall on six localities in Bogor (original data from IMG for tgffi-lnfl. Vertical

bar shows the95Vo confidential limit. Numeral on the column shows the number of vears recorded.
l: Ciomas,2: Empang, 3: Kebun Raya,4: Hambalang, 5: C.V.p., 6: Ciawi.
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Fig. 5. Change in annual rainfall (mm) in Bogor (original data from IMG for 19fr-1976).
Vertical bar shows the957o confidential limit. Numeral on the column shows the number
of localities averaged.

August and the wettest from November to January @igs. I and 3). However, the seasonal
cycle is not as pronounced as in central and eastern Java (Fig.l). In Figure 3, the maximum
monthly rainfall exceeded 500 mm at four sites and 400 mm at two other sites. The minimum
was between 150 and 200 mm for 1960-1976, which was much more than the dry season
threshold. However, actual monthly rainfall in particular years was often far below this level
and, yel in other years, heavy rainfall occurred in the typically driest months. In Kebun Raya
Bogor (the Bogor Botanical Gardens), for example, from 14 years of record, monthly rainfall
totaled less than 100 mm in the month of June 5 times, of July 8 times and of August 4 times.
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Fig. 6. Change in annual rainfall (mm) in Muara, Bogor (original data from BORIF for
19S0-f9S9). The year-s with missing records are asterisked.

The lowest monthly rainfall, 17 mm occurred in August, 1961 and the second lowest, 28 mm

occurred in Septembef 1976. The maximum value during June-August was 487 mm (June,

1973), followedby 422 mm (July, 1960). Among a lotal of 27 monthly records for June, July

and August from 1980 to 1989 at Muara, 5 months were <100 mm and the minimum was 2

mm (August, 1987), and 8 months were > 300 mm with a maximum of 536 mm (August,

1984), followed by 510 mm (July, lg8lXAppendix 1). Thus the average monthly rainfall

pattern can be misleading in that it conceals many months when rainfall may have been

extremely low or high.

(2) Annuat variation
The average annual rainfall of six sites in Bogor for 1960-1976 ranged from 3563 mm

(Hambalang) to 4552 (Empang) (Fig. a). In Kebun Raya Bogot the average was 3813 mm

for 13 years (data for 1966-1969 were missing), ranged from 2007 mm (1970)2) to 5959

(1973). Figure 5 indicates the annual change of rainfall averaged for five sites in Bogor

located on the elevation from 225 to 280 m (Ciawi, where is at 480 m elevation, was

excluded from Fig. 5). Annual change in rainfall cannot be shown for individual sites because

all sites have missing data for a few years. Since the average values and annual Eends of

these sites were similar, Figure 5 could represent the annual change of rainfall in Bogor at an

elevation of around 250 m. The average thus derived ranged from 2610 mm (1970) to 5718

(1g73')and averaged 3945 mm (Fig. 5). As shown above, the average annual rainfall at Muara

(1980-1939) was 4075 mm and range from 3370 mm (1987) to 5025 (1981) (Fig. 6)' In

summary, it is considered that (l) the average annual rainfall of Bogor is about 4000 mm

ranging between ftom 2000 to 5500 mm; (2) June to August t€nd to be the driest months of

the year and November to January the wettest months. Cycles of dry and wet seasons are not

prominent or regularly occurring. Compared to Padang located in a typical tropical humid

climate, Bogor annually has less rainfall, greater seasonality and more months of drought'

2) Lurpect that this value is under estimated.
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