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KNMI- publication 183
 

Publication 183-1 is the first of a series of 5 reports about the Climate of New Guinea: 

183-1 Rainfall in New Guinea (Irian Jaya) 
183-2 Vergelijking zware regens te Hollandia (Nieuw-Guinea), thans Jayapura (Irian Jaya) met
 

zware regens te De Bilt.
 
(Comparison of heavy rains at Hollandia (New Guinea) with heavy rains at De Bilt
 
(The Netherlands), in Dutch with English summary.)
 

183-3 Verdamping in Nieuw-Guinea (Irian Jaya).
 
(Evaporation in New Guinea, in Dutch with English summary.)
 

183-4 Beschrijving van het klimaat van Merauke, Nieuw-Guinea (Irian Jaya) in verband met de eventuele 
vestiging van een zoutwinningsbedrijf aldaar. 
(Description of the climate of Merauke (New Guinea), to investigate the opportunities for a salt
extraction enterprise in that area, in Dutch with English summary.) 

183-5 Overzicht van Klimatologische en Geofysische Publikaties betreffende Nieuw-Guinea
 
(Irian Jaya).
 
(Review of Climatological and Geophysical Publications concerning New Guinea, in Dutch.)
 

More than 30 years after the collection of the meteorological data concerned, the publication of these reports
 
has been realized. For some of the reports, it was possible to use more recent data.
 
As up to now only little climatological data of New Guinea (Irian Jaya) is available, I feel happy about the con

sent of the General Director of the Royal Netherlands Meteorological Institute in De Bilt to publish these
 
reports.
 

I would like to thank the staff of the former Meteorological and Geophysical Bureau for the collection of the
 
data used, sometimes in difficult circumstances (e.g. Mapia and Wamena). I especially think of Fred Dado,
 
who in 1953, had a terrible accident at Fakfak.
 
I am also thankfull to Mrs. A.W. van der Schall and Mrs. E.L.M. Tjok-A-Hen, who typed the reports and
 
Mr. J. Kwakkel, who designed the maps and the figures.
 
At last I would like to thank Drs. C.W. van Scherpenzeel, who co-ordinated the project during the last year.
 
Without him this work would never have been accomplished.
 





Foreword
 

In 1959 the Meteorological and Geophysical Bureau at Hollandia (now Jayapura) published maps of New
 
Guinea with isolines of the mean values of the amount of rainfall for each month and for the year.
 
At that time data of only about 100 rainfall stations were available for the period until 1957.
 

Using yearbooks of the rainfall of New Guinea available in the library of the KNMI at De Bilt, it was possible,
 
to calculate mean values for about 500 stations for the period until 1981 (see Annex 1).
 
With these data new maps could be published in this report (see Annex 2).
 

The Index Map (figure 1) gives an impression of the distribution of the rainfall stations. In areas with only few
 
stations the reliability of the isolines is poor.
 
Nevertheless, the new maps give a more accurate view of the distribution of the rainfall in New Guinea.
 

I am grateful to the operators of the stations, who measured the rainfall each day during a long time and I am
 
especially grateful to the great number of teachers (gurus) for their measurements in remote areas.
 
Their regular measurements made it possible to publish this report.
 

Finally, I wish to thank Mr. J. Muijsert, who calculated and checked a great part of the mean values for this
 
publication.
 

De 8ilt, 1995
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1. Introduction 

The oldest data of mean amounts of rainfall in the region of the former Netherlands New Guinea (Irian Jaya), 
together with those of the other regions of Indonesia, have been presented in the publication "Rainfall in 
Indonesia", by Prof. Dr. H.P. Berlage [1]. 
This concerns mean values of the total amount of rainfall in mm and the mean number of rainy days 1) for 
each month as well as for the entire year and also the mean values of the daily maximum in mm, again for 
each month and the entire year. The absolute daily maximum of the rainfall with the date is mentioned 
together with the next highest amount. 

This publication contains data of about 60 rainfall stations in New Guinea during the period until 1941. The 
oldest 5 stations in New Guinea are: 

Name Position Number2 ) 

Old New 
Period 

Mansinam 
Manokwari 
80rong 
Fakfak 
Merauke 

00°53'8 
00°52'8 
00°53'8 
02°54'8 
08°28'8 

134°05'E 
134°05'E 
131°15'E 
132°15'E 
1400 22'E 

501
500
499
506

509' 

0824 
0804 
0404 
2854 
9806 

1888-1906 
1900-1941 
1905-1941 
1902-1941 
1902-1941 

As far as known only 32 of these 60 stations were still in operation in 1950 after several difficult years.
 
From 1951 onwards stations have regularly been installed with raingauges.
 
These raingauges have been made in The Netherlands exactly according to the Indonesian model.
 

In 1960, 593 stations were reporting data. 8ince then the number of reporting stations has decreased due to
 
several circumstances [2].
 

1) In this publication and also in later publications an "rainy day" is a day with 0,6 mm rain or more.
 

2) The old number (with') is the number from [1] and the new number refers to the system introduced in 1951 (see 2)
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2. Station number
 

In 1951 a new system of numbering the rainfall stations has been introduced in New Guinea. The new num


ber consists of 4 figures. The first two figures refer to the degree section, in which the station lies. New
 
Guinea has got 50 degree sections (see figure 1).
 
For practical reasons these sections have sometimes been enlarged in coastal areas.
 

The last two figures generally give the chronological order of the stations in the section. Each degree section
 
has an even and an uneven number available. This means that each section can contain 200 stations at the
 
most. Up till now only the even numbers of the degree sections have been used.
 

The degree section with most stations is the section of Hollandia (Jayapura). The reason for this is the inte

resting rainfall climate of this region caused by the Cyclop Mountain (see 7.4).
 
By mistake some stations in the North West region got a wrong number for the degree section. It concerns
 
the sections 00, 02 and 04. This problem was solved by dividing section 04 into two parts (see figure 1).
 
The exact position of a newly-installed station was not always known.
 
For example: the number of the rainfall station Wamena no. 5810 in 1959 has been changed to 7008. In prac

tice such a change caused problems in processing the data. Therefore later ''wrong'' numbers, especially in
 
the Central Mountains, have not been changed anymore. This means, that some stations are located outside
 

their degree section.
 
Generally it must be said, that in many cases the position and also the height above sea level are only a
 

rough estimate.
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3. Operators of the rainfall stations
 

Besides at the weather stations of the Meteorological and Geophysical Bureau rain gauges have been instal

led at many places along the coast and in the inland. These rain gauges have been operated by patrol offi

cers and other government employers (Agricultural Department, etc.) and many others. Several missionaries
 
observed the rainfall at lonely posts and a great number of poorly educated teachers (gurus) in very remote
 
villages in the inland had a rain gauge too.
 
It was tried to give especially the gurus a simple reward, when they had sent in monthly rainfall cards regular

ly during a year. This was realized in the form of a book (e.g. a dictionary or a big atlas).
 
By sending monthly rain cards to the office at Hollandia a rain card sometimes got lost. Therefore at the end
 
of the year the observer had to send in an annual report with all the data of that year.
 
So sometimes missing data could be recovered. Generally the reliability of the observations was satisfactory.
 
However, one of the problems was the dry season at the South Coast (near Merauke). Some months had no
 
rain at all. The observers had to know that this phenomena had to be reported too. Occasionally an observa

tion was not made each day. Then the number of rainy days was not correct.
 
When the density of the network was high, in some cases it was possible to compare the data of different sta

tions with each other.
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4. Storage of the original data 

As far as is known, the original data (monthly cards with daily results) of New Guinea during the period until
 
1949 have been stored at the Meteorological Office at Jakarta. The data from about 1950 onwards are presu

mably still at Jayapura (Hollandia).
 
As a matter of experiment, to process the data at a later date, the daily values of 17 stations have been trans

ferred to punch cards and later to magnetic tape at the KNMI in The Netherlands. This concerns a total num

ber of 53.942 daily records for the period of about 1946 to 1959. In 1989 these data have again been
 
transferred to:
 

format A30 : (SSSS JJJJMDD II RRRRR )
 

Title : C163Nguinea
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5. Publication of rainfall data 

5.1. Yearbooks 
From 1952 onwards until at least 1981 yearbooks of the rainfall of New Guinea have been published [2].
 
As far as known the data of 1950 and 1951 and also the rare data of the years between 1942 and 1949 have
 
not been published in yearbooks, but these data, if available, have been used to calculate mean values.
 
These yearbooks contain monthly and yearly amounts of rainfall, the number of rainy days and the daily
 
maximum rainfall per month and per year.
 

5.2. Mean values of the amount of rainfall 
Mean values of the amount of rainfall have been presented in the publications [1), [3] and [4].
 
As stated before [1 Jgives mean values of the period until 1941 and [3J gives these values over the total
 
period until 1957 and [4] gives mean values over the total period until 1958 for only a selected number of sta

tions. Publication [4J also contains extreme values of these data and the date.
 

5.3. Rain maps with mean values until 1957 
Maps (in colour) with isolines of the mean amount of rainfall using the data of publication [3] have been 
published in 1959 [5]. 
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6. Present publication 

(see Annex 1) 
6.1. Mean values of the amount of rainfall in the total period until 1981 
The monthly mean values of the rainfall for the total period until 1981 have been calculated using the informa

tion of [1] together with the information from the yearbooks. This way of calculation was necessary because
 
the values of the monthly amounts before 1941 were not generally available.
 

As an intermediate step the mean values for the period until 1957 and until 1958 had already been calculated
 
for [3] and [4] respectively.
 
It was a problem to recover the exact number of observing years per month from [1]. That publication gives
 
the number of the years of observation. It is known, that the number of years of observation of a station does
 
not imply, that the number belonging to the monthly mean has the same value.
 
However, to calculate the weighted means for the total period, it was assumed, that the numbers of the
 
months were the same as the number of the years stated.
 
In most cases the errors introduced will be small. Anyhow, this method will give the most reliable results.
 
So the means of [1], [3] and [4] have been used to calculate the means of the present publication.
 

Example
 
Calculation of the January mean of Sarmi, no. 2604 period 1920-1941 and 1949-1981 (Annex 1, page 1).
 
In [1] the January mean of Sarmi (old number 502f) in the period 1920-1941 (21 years) is 257 mm.
 

Assuming that "21 years" also means to "21 January months", makes the total amount of rain in 21 January
 
months:
 

Period 1920-1941 : 
21 January months: 21 x 257 = 5397 mm 

and the other periods: 

Period 1949-1958 :
 
total amount of 8 January months 1563 mm
 

+ 

Total of 29 months 6960 mm 
Mean: 6960/29 240 mm [4] 

Period 1959-1981 : 
total amount of 23 January months 5472 mm 

Period 1920-1941 and 1949-1981: 
total of 52 months 12432 mm 

Mean: 12432/52 239 mm (present publ.) 

Besides the mean values of the amount of rainfall per month and per year the corresponding publications [3]
 
and [4] also present the mean number of rainy days and the mean of the daily maximum. In the present publi


cation these data have not been included.
 
If necessary, for the mean number of rainy days with the limits of 0,1,0,6, 1,0,2,0, 10,0,50,0 and 100,0 mm
 

or more a day for about 10 stations see 8.3.
 
In the list with data of the present publication all stations have been presented, of which at least for 6 of the
 
12 months, mean values of 5 years or more are available. This implies that in some cases for some of the
 

other months means have been presented, referring to only 4 or less measuring years. These low numbers of
 
months are indicated and in those cases these mean values and also the yearly mean are of little value.
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Nearly all stations in the present publication are situated on the Southern Hemisphere. Only some isles lie in 
the Northern Hemisphere, namely. 

1050 Mapia 00'50' N 134'18' E Region Cenderawasih 
0216 Meos Bekwam 00'33' N 131'08' E Region Sorong 
0218 Rutum 00'55' N 131°05' E Region Sorong 

6.2. List of data (see Annex 1) 
In the list of data New Guinea is divided in 9 regions: 

Region Number of stations 

1. Jayapura 76
 
2. Waropen 35
 
3. Cenderawasih 38
 
4. Manokwari 62
 
5. Sorong 82
 
6. Fakfak 49
 
7. Pantai 22
 
8. Jayawisaya 30
 
9. Merauke 92
 

The borders between these regions have been indicated on the Index ilfap (fig. 1). 

22 



7. Rainmaps with isolines of mean 
values 

(see Annex 2) 
7.1. General 
As mentioned before rainmaps (in colour) with isolines of mean amounts of rainfall per month and per year
 

using data [3] have been published in 1959 [5].
 

Using the data of the present publication new rainmaps have been designed. These refer to the total period
 

until 1981.
 

Of course it would be preferred to choose a rather long period in which all stations were in operation conti


nuously. At this moment this is an impossible requirement.
 

Many stations would drop out due to the short measuring period or due to many missing data. Therefore it
 

was decided to use the data of all stations which had been in operation during 5 years or more. Still, 5 years
 

is a rather short period.
 

The maps of 1959 have been constructed following the same rules. However, the number of stations availa


ble now is much larger than in 1959. In 1959 only data of about 100 stations were available and in 1981 this
 

was nearly 500. It can be seen, that the designs of both series of maps generally agree.
 

Of course the new maps give in some areas (with now many more stations) more information about the distri


bution of the rainfall. Still we have to be careful with the interpretation of the maps, as some areas still have
 

only a few stations.
 

7.2. The Index-map 
The Index-map of 1959 only contains the coastline and the indication of the position of the highest mountains 

with a cross. Besides the coastline, the present Index-map also shows the lines of 1000 m above sealevel. 
Small dots give the position of the stations (without the number). Only the numbers of ''wrong'' stations (see 2) 

have been indicated. 

7.3. Rainmaps available (see Annex 2) 
Besides maps with means for each month and the year, maps have also been designed for the quarters. 

I =May/Jun/Jul 

II =Aug/Sep/Oct 

III =Nov/Dec/Jan 
IV = Feb/March/Apr 

This combination has been chosen because of the striking change of wind direction at the station 

BiakiMokmer in November and in May. 

BiakiMokmer (position 01 °11' S 136°01' E) is the central weather station, of which hourly wind data are avai

lable (see table 1). 

Table 1 
Resultant wind direction (u) of Biak (Mokmer), calculated using the total number of hourly data N in 
the period 1955-1959. 

Jan Feb March Apr May Jun Jul Aug Sep Oct Nov Dec 

u 274 294 275 277 86 79 104 125 118 86 261 271 

N 3719 3383 3719 3600 3720 3599 3720 3719 3600 3720 3599 3711 

The half yearly maps refer to the quarters I + /I and III + IV respectively. As some areas in New Guinea have 
a more or less dry season during the half year I + II a map has been made for the ratio quarter I + II , in 
percent. quarter III + IV 

Studying this map it can be seen that, on the contrary, in other areas the rainfall is higher in quarter I + II. 
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7.4. Rainmaps of Hollandia (Jayapura) 
In the degree section of Hollandia (140° - 141° E, 2°_3° S) more than 50 rainfall stations are situated. This 
large number refers to the assumption that the Cyclops Mountain lying in this section (top about 2300 m 
above sea level) will influence the rainfall in the surrounding area. Therefore separate rainmaps on another 
scale for monthly, quarterly, half-yearly and yearly periods have been constructed and also a map for the 
ratio I + II/III + IV. 

7.5. Classification of the isolines 
On the provisional (working) maps with rainfall data isolines have been drawn for the values, as far as availa

ble, given in table 2.
 
On the ultimate maps published in this paper, the number of isolines have been reduced to those indicated
 
with a cross (x).
 
On the maps of the area of Hollandia it was possible to use more isolines.
 

Table 2
 
Isolines on the maps with mean values of the amount of rainfall.
 

New Guinea Area of Hollandia (Jayapura) 

Month Quarter 
I to IV 

Half Year 
I + II 
and 
III + IV 

Year Ratio 
I + II 

III + IV 

Month Quarter 
I to IV 

Half Year 
I + II 
and 

III + IV 

Year Ratio 
I + II -- 
III + IV 

mm mm mm mm % mm mm mm mm % 

<50 
100x 
150 
200x 
250 
300x 
400x 
500 

>600x 

<100 
200x 
300 
400x 
500 
600x 
800 

1000x 
1200 
1400 
1600x 

>1800 

< 500x 
1000x 
1500x 
2000x 
2500x 
3000 

>3500 

<1500x 
2000x 
2500 
3000x 
3500 
4000x 
4500 
5000x 

>6000 

< 25x 
50x 
75x 

100x 
>150x 

<100x 
150x 
200x 
250x 
300x 
350x 
400x 
450 
500x 
550 

>600x 

<200x 
250 
300x 
400x 
500x 
600x 
700x 
800x 
900x 

1000x 
1100x 
1200x 
1300x 

>1400x 

<500x 
750x 

1000x 
1250x 
1500x 
2000x 

>2500x 

<1500x 
2000x 
2500x 

'3000x 
>3500x 

<40x 
50x 
60 
70 
75x 
80 
90 

>100 

For the meaning of I, II, III and IV see 7.3. 
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7.6. Comment 
No detailed study about the distribution of the rainfall using the rainfall maps has been made up till now.
 
Only some remarks will be made.
 
The greatest year totals have been noted near the Eastern mountains (neigbourhood of Ninati, no. 8006) and
 
in the centre of the so-called "Vogelkop" near Ajamaru (no. 1604)
 
Areas with the lowest yearly amount are those in the South near Merauke (no. 9806), the Arguni-bay North of
 
Kaimana (no. 4802), the Sentanilake (near Sentani, no. 4418).
 
Especially the maps with the ratio between the half years again show the existence of the dry season near
 
the South Coast near Merauke (no. 9806) and near the Arguni-bay North of Kaimana (no. 4802).
 
In the neighbourhood of Sentani (no. 4418) and Manokwari (no. 0804) one can better speak about a wet and
 
a less wet season. In other regions the half year I + II, on the contrary, has the most rain (Ajumaru, no. 1604),
 
while the isles Biak (no. 1010) and Jefman (no. 0402) have much rain the year around.
 
It attracts the attention that the rainfall at Biak is not influenced by the change of wind direction, as mentioned
 
in 7.3.
 

Special phenomena can be noted near the Buyake Mull (Prinses Marianne straat) between Pulu Dolak
 
(Frederik Hendrik eiland) and the main land in the South (near Kimaan, no. 8802). At both sides of the sea
 
strait the rainfall seems to be higher than further inland. The reason for this, in this very flat country, is not
 
clear. It may be the (warmer?) water, but an apparantly similar situation near the Arguni-bay, north of
 
Kaimana (no. 4802), results in just less rainfall. Such phenomena should be studied more carefully.
 

The monthly variation of rainfall in the Baliem valley (Wamena, no. 7008) seems to follow the pattern of
 
Sentani (no. 4418) and Manokwari (no. 0804) with a wet and a less wet season. Some stations East of the
 
Baliem valley (Polimo/Kurima, no. 7208) seem to have a very small yearly amount of rain, while other stations
 
(Apalapsili, no. 7226) in that area have much rain. Without doubt orographic circumstances will be the cause
 
of these phenomena.
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8. Others observations of rainfall 

8.1. Measurements with the pluviograph 
Since 1954 measurements have been made with pluviographs.
 
Calculations have been made of the diurnal variation of the amount and the duration of the rainfall, per hour
 
for each month and for the year. These data and also means over several years of a number of stations have
 
been published.
 

Period Number of stations Literature 

1954-1959 14 [6]1) 

1960-1964 13 [7] 
1965-1970 9 [8] 
1971-1975 7 [9] 

8.2. Comparison of heavy rains at Hollandia (NewGuinea) with heavy rains at De Bilt (The 
Netherlands), in Dutch [15] 
In this publication using the pluviograph data of 1957 of Hollandia these data have been compared with those
 
of De Bilt (1926-1948) concerning the appearance of so-called heavy rains, down pours, very intensive rains
 
and very heavy rains (all these four types of rain clearly defined).
 
This publication also gives a review of the greatest rainstorms ever measured at Hollandia.
 

8.3. Extreme values of the rainfall 
Using pluviograph data the maximum daily amount with the date and the number of hours with rain during 
day time and night time for each month and the year together with the number of days with 0,1, 0,6, 1,0, 2,0, 
10,0, 50,0 and 100,0 mm or more have been published for a number of stations. 

Period Number of stations Literature 

1956-1960 9 [10] 
1961-1965 11 [11 ]. 
1966-1970 11 [12] 
1971-1975 13 [13] 
1976-1980 13 [14] 

1) [6] also contains the diurnal varation (amount only) of rainfall of 10 synoptic stations based on three-hourly 
observations over the period 1955-1959 
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9. Distribution of the amount of rainfall 
over day and night 

Publication no. 7 (Diurnal Variation of Rainfall), Part III [6] contains some data of the distribution of the total 
amount of rainfall over daytime (06.30 - 18.30 NGT1) and over nighttime (18.30-06.30 NGT). Mean amounts 
of rainfall of 10 stations, using normal raingauges, during the five yearly period 1955-19592) are available. 
The ratio: 

mean yearly amount of rainfall in daytime 

R= ---------------------- in % has been calculated. 
mean yearly amount of rainfall in daytime + nighttime 

The results have been presented on a map, figure 2, together with the mean total amount of rainfall (daytime 
+ nighttime) in this period.
 
These percentages differ much from station to station. Several stations Jayapura (Sentani), Sarong (Jefman),
 
Steenkool, Kaimana and Tanah Merah have a percentages below 50% (more rainfall during nighttime), but
 
Biak (Mokmer), Manokwari (Rendani), Mapia and Fakfak have more rainfall during daytime. Only Merauke
 
(Mopah) has a percentage of about 50% in this period.
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Figure 2 

Daytime rainfall as percentage
8 of the mean total yea,ly rainfall Merauke 

together with this mean total yearly (Mopah) 
rainfall in mm (1955-1959) n -50% 

1471 

1) NGT = New Guinea Time = GMT + 9 1/2
 

2) The stations Manokwari (Rendani) and Steenkool only a four yearly period (1956-1959).
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Since 1954 pluviographs have been used. The available data for the period until 1959 confirm the results
 
obtained with the normal raingauges.
 
It is not easy to explain the differences between the stations. Using data for two separate seasons November
 
to April and May to October nearly gives the same results. The new station Baliem (Wamena), since 1957 in
 
the inland, even gives a percentage R of about 20 for both seasons.
 
Also the distribution of the duration of rainfall in hours nearly gives the same picture as given above.
 
For the periods 1960 - 1964, 1965 - 1970 and 1971 - 1975 the percentage R has been calculated using plu

viograph data of all available stations [7, 8, 9]. The results have been presented (together with those for the
 
period 1954 - 1959] in table 3.
 

Remarkable is the consistency of the percentages per station over the different periods.
 
The coastal stations Biak (Mokmer), Manokwari (Rendani) and Fakfak have a R-number well above 50, but
 
other coastal stations as Jayapura (Ook 2), Sorong (Jefman) and Kaimana in all periods have R-numbers
 
below 50. In the region of Jayapura the stations Ook 2 and Sentani with a real difference in the total amount
 
of rainfall have R-numbers in the same order, but Sentani always has a higher number than Ook 2.
 
The same seems to be the case near Manokwari, where Rendani always has a higher R-number than Amban
 
Selatan.
 
It looks like that the R-number depends on local circumstances.
 
More research has to be done in order to explain this phenomenon.
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Table 3 
R-numbers of the rainfall 

Station Raingauge Pluviograph Pluviograph Pluviograph Pluviograph Mean yearly 
data data data data data amount of 

1955-1959 1954-1959 1960-1964 1965-1970 1971-1975 rainfall see 
Annex 1 

mm 

Jayapura (Oak 2) 33 (5) 31 (5) 29 (5) 32 (5) 2457 

Jayapura (Kota Nica) 36 (5) 1730 

Jayapura (Sentani) 34 (5) 37 (2) 38 (5) 32 (5) 34 (5) 1830 

Genjem 43 (2) 2617 

Baliem (Wamena) 19 (3) 19 (2) 20 (4) 1871 

Biak (Mokmer) 57 (5) 60 (4) 59 (5) 56 (5) 54 (5) 2765 

Serui - 40 (4) 3081 

Mapia 54 (5) 58 (3) 2511 

Manokwari (Rendani) 56 (4) 59 (3) 54 (5) 61 (5) 57 (5) 2629 

Manokwari 49 (4) 48 (5) 50 (5) 2708 
(Amban Selatan) 

Sarong (Jefman) 34 (5) 32 (2) 38 (4) 40 (5) 2917 

Steenkool 40 (4) 2745 

Fakfak 57 (5) 3376 

Kaimana 39 (5) 45 (3) 40 (5) 41 (5) 2397 

Kepi 50 (1) 3128 

Tanah Merah 24 (5) 26 (1) 22 (3) 4151 

Merauke (Mopah) 50 (5) 49 (3) 53 (5) 50 (5) 53 (4) 1420 

Mean yearly amount of rainfall in daytime 

Ratio R = in %
 
Mean yearly amount of rainfall in daytime + nighttime
 

Presented are the R-numbers together with the number of years of observation (in brackets) during the 
period. 
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