
PRECIPITATION IN THE C E N T R A L A M A Z O N BASIN : - THE 
ISOTOPIC COMPOSITION OF RAIN A N D ATMOSPHERIC 
MOISTURE A T BELÉM A N D M A N A U S (*) 

S U M M A R Y 

In order to improve the understan­
ding of the water in the Amazon Basin, 

samples of rain and moisture were collec­

ted daily at Belém and Manaus from Au­

gust 7 8 to January 80. All isotope data 

are presented. The most depleted values, 

sometimes lower than — 10° /oo in 6 l 8o 

at Belém or Manaus, were encountered 

during the rainy season (January-April). 

Possible causes of the seasonal dif­
ferences in tne isotope pattern are discus­
sed. 

INTRODUCTION 

The survey of the isotopic 
composit ion of rainfall in the Ama­
zon Basin by Salati et al. (1979) es-
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tablished the importance of recy­
cled water ( i . e. of water returned 
locally to the atmosphere through 
transpirat ion or re-evaporation) in 
the basin's water balance. The " i n ­
land" gradient of deplet ion of the 
heavy isotopic species (18o and 
2H) was found to be much less 
than would be predicted by a 
"Rayleigh rainout mode l " , when 
considering the moisture f lux ad-
vected f rom the ocean, on the one 
hand, and on the other hand the 
rain amounts along the f l ow path. 
The data can be explained wi th in 
the context of such a model only 
when re-evaporation is taken into 
account; this restores the atmos­
pheric water content and its iso-
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topic composit ion to some extent 
(Dal l 'o l io, 1976), However, a mar­
ked seasonal pattern which affects 
di f ferent regions in the basin t o dif­
ferent degrees; — the large scatter 
in the isotopic content of month ly 
precipitation data f r om year to year 
(IAEA, 1981) wh ich , as shown in 
Fig. 1, are much larger w i th in the 
basin than at other coastal stations 
to the north (Cayenne) or south 
(Natal) of the region; — the large 
differences in the isotopic compo­
sition of precipitat ion f rom rather 
closely spaced stations during any 
particular per iod; — all these sug­
gested a complex i ty o f the system 
which is not properly accounted in 
the simple models and not expl ici­
t l y visualised in the composite mon­
th ly samples (which were the data 
base for the former studies). This 
then prompted the in i t ia t ion of a 
more detailed sampling program, 
based on dai ly col lect ion of both 
rain and atmospheric moisture. 
Two years of isotopic data are now 
available f r om Belém and Manaus 
and are presented in this paper. 
Sampling of some rainshowersat 10 
minute intervals has been done by 
Matsui (private communicat ion) 
and a vertical prof i le of the deute­
r ium content of water vapour in the 
lower atmosphere is available for a 
couple of days at Belém. 

M A T E R I A L S A N D METHODS 

Rain sampling was conducted 
through the use of standard W. M. 
0 . raingauges, usually fo r a period 
of one day starting at 8 : 0 0 A M . 

Moisture samples were collec­
ted by drawing the ambient air 
through a t rap, cooled by a dry ice 
— ethanol mixture, as shown in 
Fig. 2 . The a i r f low was adjusted by 
means of a capil lary t o 150 l i ter/ 
hour and moni tored by a f lowme­
ter; placing the capillary w i th in the 
f lowpath also resulted in establis­
hing low pressure (10 tor r ) in the 
trap. The trap which was 40 mm in 
diameter and 250 mm long, was im­
mersed only part ial ly in the dry-ice 
mix ture . As a result the gas cools 
gradually ( f rom top t o bo t tom) and 
thus the fo rmat ion of suspended ice 
particles is avoided, min imiz ing the 
water loss. In a laboratory study it 
was shown that the system can col­
lect up t o 30g of water w i t hou t 
loss and w i thou t blocking the f l ow 
or distort ing the isotopic composi­
t i on . 

Col lect ion was carried out 
f r om 9: 00 A M t o 3: 00 PM (6 hou­
rs durat ion) ; at the end of the pe­
r iod stopcock No. 1 was closed but 
pumping was cont inued for 3 more 
minutes before closing stopcock 
No. 2. The sample was then va­
cuum-transferred into the sample 
bott le A , by cooling i t w i t h a water-
ice mixture and leaving trap T at 
room temperature. The accumula­
ted sample was then poured o f f in­
to a storage container. 

Analysis of theoxigen—18 and 
deuter ium (2H) content was perfo-
med at the laboratories of CENA 
using standard methods. Results are 
expressed in 6 ( ° / 0 0 ) units vs. the 
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Fig. 1 — Mean monthly isotope composition (5 ' » 0 ) of the rain at the IAEA net­
work stations of Belém, Fortaleza, Natal, Manaus and Cayenne. Error bar 
gives reproducibility of the monthly mean value from year to year; flag at 
end of error bar measures its magnitude in units of ° /oo. 
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Fig. 2 — System for vapour collection: T — cold trap; A — storage reservoir. 



SMOW standard (Gonf iant in i , 
1981) for 18o and 2H . From these 
5 units one calculates the value of 
the " d " parameter (the deuterium 
excess parameter) as d=5 2 H — 8* 
6 18o, which is a parameter related 
to the moisture origin (Gat, 1981). 

THE D A I L Y RAIN A N D VAPOUR 
SAMPLING PROGRAM 

The isotopic data f rom the 
daily rain and vapour collection 
program at Belém and Pvlanaus are 
given in Table No. 1. and plotted 
in Figs. 3 and 4. The period covered 
extends f rom August 1978 to May 
1981 for the rain sampling program 
and between August 1 9 7 8 and July 
1 9 8 0 in the case of the vapour col­
lection. The year of 1 9 7 9 presented 
an exceptionally dry winter, and 
this manifests itself in the scarcity 
of the precipitation data f rom Ma­
naus for these months. 

a) Precipitat ion: 

The monthly averaged 8^0 
and "d—excess" data (amount wei­
ghted) of the precipitation samples 
are shown in Figs. 5 and 6; the stan­
dard deviation shown is the mesure 
of the scatter of data for the indivi­
dual rain events which make up 
each monthly average (again amount 
weighted). This then has a quite dif­
ferent meaning f rom the error bar 
given in Fig. 1, which is a measure 
of the reproducibi l i ty of the mean 
monthly values f rom dif ferent rain 
years; it is of interest though t o no­

te that the seasonal distr ibut ion of 
the variance of the daily samples 
fo l lows the same trend as establis­
hed by the month ly IAEA data, na­
mely a larger scatter during the 
summer (rainy) period; summer is 
the period of more depleted isoto­
pic values throughout the basin. 
During the period October 1979 to 
May 1980 the variance of the data 
is so large that the inland gradient 
of isotopic composit ion between 
Belém and Manaus appears to be 
masked by this scatter. 

Another notable feature (Fig. 
6) is a dist inct positive deviation in 
the value of the "d-excess" parame­
ter at Manaus, expecially during the 
winter months. A t Belém, on the 
other hand, the f luctuations in " d " 
are random, wi th a year round ave­
rage of close to d = 10o/oo for the 
period of 1978-80. The long term 
averages (1965—76), as summarized 
by the I A E A ( 1 9 8 1 ) , are d=5.70/oo 
and d = 13.8° /oo, respectively, at 
Belém and Manaus; in these data 
one also discerns a seasonal pattern 
at Manaus, whereas the data f rom 
Belém seem to scatter in a random 
fashion throught the year. 

Perusal of the data for the in­
dividual daily samples now enables 
us to understand the structure whi­
ch pervades these phenomena: At 
Belém, most of the data range bet­
ween 6 1 8 0 = - 2 0 / 0 0 to + 10 /00 
throughout the year. However, du­
ring the months of January (occa­
sionally even in December) to Apri l 
(May) there are periods of a few 



Fig. 3 — ^ 0 data of the daily rain (upper curves-circies) and vapour (lower curves-
circles) and vapour (lower curves-triangles) collection program at Belém. 
Rain amounts (mm/day) are shown on top. 

days wi th very depleted isotopic va­
lues, extending to values as low as 
5 I 8 0 =— IO0/00. A t Manaus, where 
on the average §18o values are de-

pleied by 1—2 u/oo relative to tho­
se at Belém, the pattern is even mo­
re complicated: negative excursions 
appear already during the months 



of October—December, (vid. espe­
cially the 1979 data) which have no 
analogue in the Belém data; dur ing 
the rainy period or January to May, 
on the other hand, the depleted iso-
topic values at Manaus are recorded 
in-step w i th those at Belém, usually 
wi th a delay of a couple of days. 
One notes further, that during 
March to May the isotopic values 
in rain at Manaus never revert back 
to the unperturbed levels but re­
main depleted relative to these le­
vels. 

The pattern described is re­
peated generally f rom year tc year. 
The frequency distr ibut ion diagram 
(Fig. 7) visualizes the data structure 
at both stations. Evidently the dis­
t r ibut ion is far f rom normal during 
part of the year, and thus the mon­
th ly average is then not necessarily 
a meaningful number. 

b) Atmospheric moisture 

The data f rom the moisture 
collection program at Belém and 
Manaus have been given in Table 
No. 1 and are shown on Figs. 3 
and 4 (— the lower curves). Mon­
th ly averaged data are plotted in 
Fig. 8. 

The fo l lowing are some note­
wor thy features of these data: 

— In a general way the isoto­
pic precipitat ion and vapour cur­
ves run in parallel. Negative excur­
sions in the rain data have their si­
multaneous equivalents in the va­
pour curves. 

— The (month ly averaged) 
vapour data show a similar seaso­
nal pattern as the precipitation da­
ta (Fig. 5), however w i th a reduced 
ampl i tude. Most significantly, there 
is no consistent " i n l a n d " (continen­
tal) gradient between Belém and 
Manaus. 

— The mean d—excess over the 
entire period is about 11.26 and 
11.76, respectively, at Belém and 
Manaus; again the difference bet­
ween these two stations is subdued 
in the vapour data,when compared 
to the precipi tat ion. In this respect 
i t is significant that the average dif­
ference in the " d " values between 
rain and vapour on the rain days are 
J&O/OQI and 3 . 6 % o at Belém and 
Manaus respectively (for the period 
of Aug. 78—June 79, for which 
comparable data are available at 
these two stations). Obviously the 
Belém data for vapour and rain are 
in accord one w i th another, but at 
Manaus precipitation is characteri­
sed by a significant positive devia­
t ion in the " d " — parameter. 

c) The relationship between vapour 
and precipitat ion data 

Table No. 2 gives the month ly 
averaged difference in isotopic va­
lues between precipitat ion and va­
pour on rain days (the differences 
between averaged precipitat ion and 
month ly average vapour data inclu­
ding nonrain days, are shown in pa­
renthesis). Grosso-modo the preci­
p i tat ion at Belém is close to equili­
br ium w i t h ambient moisture at a 



RA I N 

Fig. 4 — ^ 0 data of the daily rain (upper curves-circles) and vapour (lower curves-
triangles) collection program at Manaus. Rain amounts (mm/day) are 
shown on top. 

temperature of 25°C (using the da­
ta of Majoube (1971) for the tem­
perature coeff icient of a * - the iso-
topic fract ionat ion factor for the 

liquid water-vapour phase transi­
t ion) , a remarkably close agreement 
w i th the ambient temperature va­
lue. 



T A B L E CAPTIONS 

TABLE No. 1 - D a i l y rain and vapour isotopic data at Belém and Manaus. 
BV18, M V 1 8 — S1 8O value of the atmospheric moisture at Belém 
and Manaus respectively. 
BV2, M V 2 - 62H value of the atmospheric moisture at Belém and 
Manaus respectively. 
DVB, D V M — " d " parameter value of the atmospheric moisture 
samples at Belém and Manaus, respectively. 
BP, MP - Precipitation amounts in mms, at Belém and Manaus, 
respectively. 
BP18, MP18 - 5 1 8 0 values of daily precipitation samples at Belém 
and Manaus, respectively. 
BP2, MP2 - 5 2 H values of daily precipitation samples at Belém 
and Manaus, respectively. 
DPB, PPM - " d " parameter values of daily precipitation samples at 
Belém and Manaus, respectively. 
Monthly mean values of these parameters and their standard devia­
tions are given at the end of each month's data. 
For the vapour data the mean values are simple arithmetic averages. 
Precipitation means are amount weighted. 



BELEM DATA : AUGUST 1 9 7 8 
DAY BV18 BV2 DVB BP BP18 BP2 DPB * * * *** * * * * * * * * * » **** * **** ** * * ** ** 

1 - 9 . 2 -66 7 .6 0 
2 - 9 . 7 - 63 14.6 0 
3 -9 -60 12 0 

- 9 . 3 - 63 11.4 0 
5 0 
Ó 0 
7 - 9 . 7 - 70 7 .6 .3 - . 4 1 1 14.2 
8 0 
9 - 1 0 . 4 -74 9 .2 0 

10 - 9 . 7 - 6 2 15.6 0 
11 - 1 1 . 2 -77 12.6 1.7 - . 6 9 13.8 
12 0 
13 59 . 1 15 14.2 
14 - 9 . 9 -67 12.2 0 
15 - 1 2 . 4 -89 10.2 4 . 3 - . 3 3 9.4 
16 - 1 0 . 7 - 70 15.6 3.3 .7 16 10.4 
17 - 1 0 . 6 -73 11.3 3 .1 - 1 . 9 - 7 8 .2 
18 - 9 . 6 -64 12.8 4 0 . 8 - 1 . 5 3 15 
19 10.1 - . 2 9 10.6 
20 23 .7 - 3 . 4 -15 12.2 
21 - 8 . 6 -56 12.8 32 .2 - 1 . 2 8 17.6 
22 -11 -81 7 0 
23 - 8 . 7 -56 13.6 38.8 - 1 . 5 3 15 
24 _o -59 13 0 
25 - 9 . 8 -66 12.4 0 
26 1.3 - . 1 12 12.8 
27 3.4 .2 12 10.4 
28 - 9 . 2 - 60 13.6 .3 - . 4 1 1 14.2 
29 - 1 2 . 3 -95 3.4 0 
30 - 9 . 9 -65 14.2 0 
31 - 1 0 . 1 - 70 10.8 .7 - 1 . 1 2 10.8 

TOTAL PRECIPITATION = 223 MM 

MEANBV18 MEANBV2 MEANDVB AWMBP18 AWMDPB 
******** ******* ******* * * * * * * * * * * * * * * 

-10 -63.4 11.5 -1.09 14.2 

STNDBV18 STNDBV2 STNDDVB STDAWP18 STDAWDPB 
* * * * * * * * * s * ». * * * * * * * * * * * * * * » r . ** * * * * * * * * 

1.03 10.0 3.0 1.06 2.0 



DAY *x* 
1 
2 

3 
k 
5 
6 
7 
8 
9 

10 
11 
12 

13 
14 
15 
16 
17 
18 

19 
20 
21 

22 

23 
24 

25 
26 
27 
28 
29 
30 

31 

MV 18 
* * * * * 

•10.9 
10. a 

•11.6 

•10.5 

- 9 . 7 

•10.1 

-9 

MV2 
* * * 

-80 

•73 

•76 
-74 
•70 

•72 

•60 

-10.6 -65 

- 9 . 3 - 63 

DVM 
* * * * * 

7 .2 
10.2 

16.3 
10 
7 .6 

8 .8 

12 

19.8 
11.4 

MP 
* * * * * 

17 
0 
0 
0 
0 

o 
o 
o 
o 
o 
o 

16. 
0 

o 
o 
o 
o 
o 

17 
0 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
G 

MP 13 MP2 
* * * * * * * 

D PM 
* * * * * 

- 2 . 5 - 7 13 

6 - 1 . 1 4 12.8 

- 3 . 6 -10 18.8 

TOTAL PRECIPITATION IS 5 0 . 6 MM 

MEANMV18 MEANMV2 MEANDVM AWMMP18 

-10.23 

STNDMV18 
* * * * * * * * 

.80 

* * * * * * * 

-70.3 

STNDMV2 
* * * * * * * 

6.5 

* * * * * * * 

11.53 

STNDDVM 
f. ~ * * ii * * 

4.21 

* * * * * * * 
AWMDPM 

* * * » . • * * * 

-2.41 14.88 

SDAWMP18 SDAWDPM 
* * * * * * * * ******* 

1.03 2 . 8 1 



DAY BV18 BV2 DVB BP 3P13 BP2 DPB *** **«*# ** * * ** * * * * * * * * * * * * * * * * * * * * * 
1 -10 .6 -69 15 .1 0 
2 0 
3 0 
U - 9 . 9 - 6 3 16 .2 0 
5 - 1 0 . 1 - 6 5 15 .8 23 .6 .1 5 4 .2 
ó - 9 . 6 - 6 3 13 .8 0 
7 0 
3 - 9 . 6 - 64 12.8 1.8 - 1 . 4 2 13.2 
9 0 

13.2 

10 0 
11 - 1 0 . 3 -69 13.4 0 
12 -10 -67 13 3 .2 .2 12 10.4 
13 - 1 0 . 1 - 7 0 10.8 .9 1.5 13 1 
14 - 9 . 9 - 66 13.2 7 .6 - . 2 13 14.. 6 
15 - 9 . 4 - 6 2 13.2 7 .3 . 1 3 2 . 2 
16 7.4 7 . 1 21 15.4 
17 .5 1 15 7 
13 - 9 . 2 - 6 5 8 .6 0 
19 - 9 . 5 -69 7 7.4 - . 9 9 16.2 
20 - 9 . 1 - 6 5 7 . 3 2 3 . 1 - 1 . 9 - 9 6 .2 
21 .7 1 13 10 
22 - 9 . 4 -64 11.2 .9 .1 11 10.2 
23 1.2 - 3 . 4 -12 15.2 
24 0 
25 - 9 . 3 - 63 6 .4 S.4 - . 5 1 
26 - 9 . 5 -64 12 17.3 - . 9 5 12.2 
27 - 7 . 9 - 5 2 1 1.2 0 
23 -12 .7 -95 0 . 0 1.2 - . 5 . 1 4 . 1 
29 -10 .6 -73 5 .3 . 1 - . 4 4 7 .2 
30 4 .5 - 1 . 4 5 16.2 

TOTAL PRECIPITATION - 117.6 NM 

MEANBV18 MEANBV2 MEANDVB AWMBP18 AWMDPB 
* * * * * x * * * * * * * * * * * * * * * * * K * * * * * * * * * * * * 

-9.82 -67.2 11 .3 -.63 8.5 

STNDBV18 STNDBV2 STNDDVB STDAWP18 STDAWDPB 
* >. •* * * * * * * * **** * ******* ********* 

.92 8 .3 3. 2 .89 5.1 



DAY MV 18 MV2 DVM MP MP18 MP2 DPM 
*** **** ***** ***** **** * ** ***** 

1 - 1 0 . 7 - 7 2 13.6 0 
2 0 
3 0 
4 0 
5 39 - . 1 15 15.8 
/-0 2 9 . 6 .4 18 14,8 
7 0 
8 13 - 2 . 4 - 5 14.2 
9 f 2 . 8 - 1 . 2 5 14 .6 / 

10 { j 
11 1 0 
12 0 
13 0 
14 0 
15 0 
16 - 1 0 . 2 -64 17.6 0 
17 - 9 . 8 -64 14.4 0 
18 - 9 . 4 -66 9 .2 0 
19 - 9 . 9 -65 14.2 0 
20 - 9 . 8 -65 13.4 0 
21 - 1 0 . 8 -69 17.4 0 
22 -10 .7 -73 12.6 0 
23 - 1 0 . 6 -71 13.3 24 .4 - 2 . 8 - 9 13.4 
24 0 
25 22.*) - 2 . 1 -3 16.2 
26 -TO.3 -66 16.4 0 
27 - 1 0 . 5 -63 16 0 
28 - 1 1 . 7 -89 4 . 6 22 . 1 - 3 . 7 -15 14.6 
29 -13 .7 -108 1.6 5 .7 - 2 . 9 -11 12.2 
30 - 1 1 . 6 -85 7 . 8 10 - 2 . 4 -7 12.2 

TOTAL PRECIPITATION IS 169 MM 
MEANMV18 MEANMV2 MEAN DVM AWMMP18 AWMDPM 
******** ******* ******* 
-10.69 -73.2 12.3 

STNDMV18 STNDMV2 STNDDVM 
* * * * * * * * * * * * * * * * * * * X * * 

1.08 12.5 4 .8 

******* 
-1 .60 

SDAWMP18 
* > : * H * - . S r 

1.49 

* * * * * * * 
14.69 

SDAWDPM 
******* 

1 .19 

• 



DAY BV18 BV2 DVB BP BP18 BP2 DPB 
X X X A X X * X X X X X X X X X x x x x x x x x x X X X x x x x x 

1 0 
2 - 9 . 7 - 6 8 9 .6 0 
3 - 9 . 4 - 67 8 . 2 0 
4 - 8 . 7 - 6 3 6 .6 16.4 - . 8 7 13.4 
5 - 9 . 3 - 66 3 .4 2 .4 . 1 13 12.2 
r 
0 

- 1 0 . 9 - 77 10.2 3.9 - . 8 5 11.4 
7 .7 .9 7 - . 2 
8 64 - 1 . 5 1 13 
9 - 1 0 . 4 - 7 3 10 .2 17 - 1 . 1 -6 2 .8 

10 - 1 0 . 4 - 7 2 11.2 15.9 - 1 . 1 9 17.8 
11 - 1 1 . 2 - 7 9 10.6 0 
12 - 8 . 7 - 6 0 9 .6 0 
13 1.2 .7 18 12.4 
14 0 
15 2 3 . 5 - 1 1 9 
16 - 9 . 4 - 67 8 .2 0 
17 -10 .7 - 6 8 17.6 0 
18 -10 .4 -77 6 . 2 0 
19 - 9 . 4 - 66 9 .2 16.8 - 2 . 7 - 6 15.6 
20 -10 .7 -75 10.6 0 
21 7 .9 .4 10 6 .8 
22 10.2 1.9 2 - 1 3 . 2 
23 0 
24 - 7 . 8 -54 8.4 0 
25 28 .2 2 .8 - 2 - 2 4 . 4 
26 - 1 1 . 7 - 87 6 .6 .3 5 30 -10 
27 - 1 0 . 1 - 67 13.8 1.4 - . 1 9 9.8 
28 2 .6 - . 4 5 8 .2 
29 73 .1 -5 - 2 0 20 
30 -10 - 7 4 f 

0 
13.3 - . 6 9 13.8 

31 - 1 2 . 1 - 84 12.8 10.2 - 1 . 6 -4 8 .3 

TOTAL PRECIPITATION = 309 MM 
MEANBV18 MEANBV2 MEANDVB AWMBP18 AWMDPB 

-10.05 

STNDBV18 

1.07 

X a » í T í 7 X 
-70.7 

STNDBV2 

* * f. * * X X 

8. 

9 .6 

STNDDVB 
A X X * JC X * 

2.8 

X * s * * * * 

-1.62 

X * * X * X X 

9.5 

STDAWP18 STDAWDPB 

2.31 12.7 



DAY MV18 MV2 DVM MP MP18 MP2 
* * x ***** * ** * * * * * * * * * * * * ** * * * ** 

1 -11 -81 7 0 
2 - 1 0 . 5 -77 7 0 
3 - 1 1 . 2 -77 12.6 0 
4 3.7 - . 6 13 

- 1 0 . 4 -73 10.2 1.4 - 1 . 1 - 3 
Ò - 1 0 . 5 - 7 0 14 19.5 - 1 . 3 . 1 
7 - 9 . 6 -57 9.3 0 
8 -11 - 8 0 3 2 . 2 - 1 . 6 . 1 
9 - 10 .7 -77 8.6 9 .5 - 3 . 4 -12 

10 .8 - . 8 5 
11 - 9 . 1 - 7 3 - . 2 0 
12 - 1 0 . 3 - 70 12.4 1.3 - . 4 8 
13 - 1 0 . 4 -74 9.2 0 
14 - 9 . 9 -64 15.2 0 
15 0 
16 - 1 2 . 4 -93 6 .2 0 
17 - 1 0 . 4 -75 8.2 6 - 5 
18 - 1 1 . 2 -75 14.6 0 
19 - 1 0 . 2 -69 12.6 0 
20 - 9 . 3 -64 10.4 30 .8 - 1 . 4 3 
21 - 1 0 . 9 -70 17.2 23 .2 - 3 . 6 -17 
22 0 
23 4 - 2 . 2 - 9 
24 - 1 0 . 6 -74 10.8 45 - 2 . 6 - 6 
25 - 1 0 . 6 - 70 14.8 0 
25 - 1 1 . 5 -73 14 0 
27 -10-.7 -58 17.6 0 
28 0 
29 0 
30 - 1 1 . 6 -76 16.8 0 
31 - 1 0 . 3 -71 15.4 0 

D P M 
**** * 

TOTAL PRECIPITATION IS 147.4 MM 

17.3 
5 

10.5 

MEANMV18 

* * * * * * * * 

-10.61 

STNDMV18 

* * * * * * * * 
.72 

MEANMV2 

* T * * * * * 

-73.5 

STNDMV2 
* * * * * * * 

6.1 

MEANDVM 
******* 

11.3 

STNDDVM 

* * * * * * * 
4.2 

12.9 
15.2 
11.4 

1 1.2 

19.2 
11.3 

3.5 
14.3 

AWMMP18 AWMDPA 

* * * * * * * * * * * * * * 

-2.41 14.4 

SDAWMP18 SDAWDPM 
\ * » * - . * * * 

1.20 

* * * * * * * 

3,24 



DAY BV18 BV2 DVB BP BP18 BP2 DPB 
* X * * * * * * * * * * * * * * * * * * * * * * X * * * * * * * * * 

1 - 9 . 8 - 63 10.4 3.7 - . 1 9 9 .8 
2 20.6 - . 6 3 7 . 8 
3 - 9 . 7 -67 10.6 5.2 - . 8 0 12.4 
4 23.5 - . 7 9 14.6 
5 0 
6 - 1 0 . 7 -75 10.6 0 
7 - 1 0 . 7 -76 9.6 0 
8 - 1 0 . 8 - 7 3 13.4 1.9 - . 1 9 9 .8 
9 - 9 . 4 -65 10.2 6.4 - 1 . 3 - 1 9.4 

10 - 1 0 . 7 -76 9.6 7.2 - . 9 7 14.2 
11 0 
12 4 .1 - . 7 7 12.6 
13 - 1 1 . 5 -74 18 2.7 - 3 -15 9 
14 - 1 0 . 5 -75 9 13.3 - 1 . 9 - 3 12.2 
15 1.6 - 1 - 5 3 
16 - 1 0 . 7 -75 10.6 5.7 - 1 . 9 - 3 12.2 
17 -11 -74 14 4.6 - . 3 6 8.4 
18 .2 

19 5.8 - . 1 6 6 .3 
20 - 1 0 . 3 -63 14.4 6.4 .3 12 9.6 
21 -10 - 7 0 10 0 
22 - 1 5 . 2 -107 14.6 0 
23 - 8 . 7 -60 9.6 0 
24 - 1 0 . 6 -70 14.8 Û 

25 0 
25 0 
27 - 1 0 . 3 -75 4.4 0 
28 - 1 1 . 2 - 8 2 7 .6 0 
29 - 1 0 . 1 -73 2 .3 1.1 .4 8 4 .8 
30 - 1 0 . 2 -73 3.6 6.3 - 1 . 9 -5 10.2 

TOTAL PRECIPITATION = 120.3 MM 

MEANBV18 
s s * * * * * * 
-10.60 

STNDBV18 

» » S * H * S s! 

1.25 

MEANBV2 
£ $ S X G G $ 

-74.45 

STNDBV2 

« * * • » • * * * 

9.28 

MEANDVB 

* * * * * * * 
10.3 

STNDDVB 

* * * * * * * 
3.8 

AWMBP18 AWMDPB 

* * * * * * * * * * * * * * 
- 90 

STDAWP18 

* * * * * * * * 
.71 

10.8 

STDAWDPB 

* * * * * * * * 
2.84 



DAY MV18 MV2 DVM MP MP18 MP2 
* x x ***** *** ***** ***** x x x x X X X 

1 - 9 . 9 -68 11.2 12.1 
2 0 
3 - 9 . 1 -64 8 .8 0 
4 - 9 -88 -16 0 
5 0 
Ó - 9 . 3 -67 11.4 0 
7 - 1 0 . 3 -65 17.4 0 
8 - 1 0 . 5 -56 18 0 
9 9-. 5 

10 .3 
11 J 4 .5 - 2 . 1 - 3 
12 I 
13 - 1 2 . 3 -35 17.4 0 
14 - 1 1 . 5 -73 14 0 
15 0 
16 - 1 1 . 1 - 8 2 6 .3 ( 1 1 . 1 - 3 . 4 - 13 
17 I 
18 - 1 0 . 3 -63 14.4' 0 
19 0 
20 0 
21 0 
22 0 
23 0 • 

24 - 1 0 . 6 -73 11.8 0 
25 0 
26 0 
27 - 9 . 3 -68 10.4 0 
28 - 1 0 . 6 -74 10.8 0 
29 f • 
30 - 9 . 8 -76 2 .4 L9 .5 - . 9 * - 1 

DPM 
X X X X X 

13.8 

14.2 

6 .2 

TOTAL PRECIPITATION IS 47 .5 MM 

MEANMV18 MEANMV2 MEANDVM AWMMP18 AWMDPM 

-10.36 

STNDMV18 
X H X X X X X * 

X X X S X H * 

-73 

STNDMV2 
X ü X ? X X X 

7.79 

X X X X « * X 

9.9 

STNDDVM 
X X X X X X X 

8.60 

X X * X X X X 
-2.22 

SDAWMP18 
X X X X X X X X 

1.15 

* X * X X X 

11.1 

SDAWDPM 
X « X X X X X 

3.90 



DAY BY18 BV2 DVB BP BP18 BP2 DPB 
X X X X X X X * * * * * ***** * **** * * x * *** ***** 

1 -12 .5 -93 7 2 7 . 8 - 2 . 8 - 3 14.4 
2 18.9 - 4 . 4 - 20 15.2 
3 10.9 - 2 - 6 10 
4 - 1 0 . 3 -75 7 .4 7 .1 - 2 - 6 10 
5 - 1 1 . 6 -35 7 .3 4 . 1 - . 5 2 6 
6 - 9 . 7 - 70 7 .6 1.1 - . 3 - 5 1.4 
7 - 9 . 4 -69 6 .2 0 
8 . 1 
9 5 .8 _ o 2 4.4 

10 0 
11 - 9 . 1 - 7 1 1.8 0 
12 - 1 2 . 4 - 94 5 .2 • d 

•> 

- • _> 
7 
/ 9.4 

13 - 1 2 . 2 -95 2 .5 9 . 2 - 4 . 1 - 20 12.3 
14 -13 .4 -101 6.2 9.4 - 1 . 2 -4 5.6 
15 -10 .4 -76 7 .2 .2 
16 0 
17 0 
13 - 1 2 . 1 -95 1.8 ü 
19 - 1 2 . 2 -88 9 .6 0 
20 - 9 . 6 -66 10.8 .2 - 1 . 9 - 4 11.2 
21 - 1 3 . 1 - 9 2 12.8 0 
22 - 1 3 . 3 -98 8.4 15.2 - 3 . 7 -15 14.6 
23 4 .8 - 2 . 4 -7 12.2 
24 9.3 - 1 . 3 - 5 9.4 
25 6 .9 - 1 . 3 4 14.4 
26 - 9 . 8 -73 5.4 0 
27 - 1 0 . 4 -82 1.2 ö 
28 -11 .7 -92 1.6 4 .2 - . 3 6 8.4 
29 - 8 . 2 -67 - 1 . 4 5 .7 - . 1 7 7.8 
30 14.3 - . 7 2 7.6 
31 0 

TOTAL PRECIPITATION = 157 MM 

MEANBV18 MEANBV2 MEAN DVB AWMBP18 AWMDPB 
* * * * * * * x x x X * x x ft * * * * * * X x x x x * * * x x x x * * * 

-11.12 -83.2 5.7 -2.28 11.2 

STNDBV18 STNDBV2 STNDDVB STDAWP18 STDAWDPB 
H i i S S H . » H S » * ' » H S Ï s H X X X X X X X X s H ' I Ï - i 

1.57 11.8 3.6 1.38 3.6 



MANAUS DATA : DECEMBER 1978 

DAY 
« * * 

1 
2 
3 
4 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
10 
17 
13 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

MV18 
* * * * * 
-14 
-13 

- 1 1 . 4 
- 1 0 . 5 

MV2 
* * * * 
- 103 

- 9 3 

-33 
- 7 7 

DVM 
X X X * 

4 
6 

8.2 
7 

MP 
X X * * * 

1.4 
12.1 

0 
0 
0 
0 

12.5 
0 
5.7 
0 

27 .5 
25 
16.7 

1 
0 

40 .2 
0 
1.2 
0 
2 .2 
0 
0 

30 
0 
0 
0 

13.5 
0 
0 
0 

42 

MP18 
* * * * 
- 5 . 5 

- . 8 

•2.7 

- . 9 

•3.8 
•5.3 
-5.4 
-5 .2 

•3 .1 

-2.7 

- . 9 

TOTAL PRECIPITATION IS 231 MM 
MEANMV18 MEANMV2 MEANDVM AWMMP18 

****** ** 
-12.22 

STNDMV18 
* * * * * » • ' * * 

******* 
-91.5 

* * * * * 
6.3 

£ £ £ X £ X £ 

-3.66 

STNDMV2 STNDDVM SDAWMP18 

MP2 
* * * 
- 3 9 

6 

- 14 

-4 

- 2 1 
- 3 3 
- 3 3 
- 3 0 

18 

-11 

- 6 

- 5 . 4 - 3 3 

- 3 . 4 - 1 

DPM 
* * * * * 

5 
12.4 

7 .6 

3.2 

9.4 
9.4 

10.2 
11.6 

6 .8 

10.6 

1 .2 

10.2 

- 1 . 5 -4 10.4 

11.2 

******* ******* 
1.57 14.1 1.7 

* * * * * * * * 
1.39 

AWMDPM 

******* 
9.3 

SDAWDPM 
* - **-** 

2.03 



D A Y BV18 BV2 DVB BP BP18 BP2 DPB *** ***** **** ***** ***** **** ***** ***** 
1 0 
2 - 1 2 . 3 -96 2.4 0 
3 - 8 . 5 -59 9 36 - . 7 3 8.6 
4 - 9 . 8 TÓ5 13.4 0 0 0 0 

.2 - 1 . 4 -4 7.2 
< 
D 0 
7 1 4 . 8 - 1 . 1 7 1 5 . 8 
3 - 1 3 . 9 - 1 0 5 6 . 2 0 
9 - 1 2.9 - 9 2 11 .2 2 . 8 - 3 . 8 -15 15.4 

10 - 1 1 . 3 2 4 - 1 1 9 
11 - 9 . 9 - 71 8 . 2 4 . 1 - 1 . 6 - 3 9 . 3 
12 9.7 - 1 . 7 - 3 10.6 
13 0 
\H 0 
15 - 1 5 -101 19 2 6 . 6 - 2 . 5 - 8 12 
16 - 1 3.7 77 - 3 . 5 -15 13 
17 - 1 3.9 - 9 5 16 .2 7 0 . 8 - 4 . 9 -23 ID.2 
1 8 -12.7 - 9 5 6 .6 0 
19 2 . 6 . 1 3 2 . 2 
2 0 2 2 . 7 - 3 . 6 -15 13.8 
2 1 . 5 - 2 . 3 -12 6.4 
2 2 - 1 6 . 2 - 1 1 9 10.6 1.4 
23 - 9 . 9 - 7 2 7 . 2 10.1 - 4 . 1 -17 1 5 . 3 
2 4 - 1 2 -91 D 2 - 1 . 6 -4 8.3 
2 5 -15 - 1 0 3 1 2 33.6 - 2 . 9 - 9 1 4 . 2 
2 6 - 9 . 4 - 6 3 7 . 2 1 0 . 3 - 2 . 2 - 7 10.6 
2 7 6 .6 - 1 . 1 _ ? 

« «— 6.6 
2 8 8 . 1 - . 4 4 7.2 
29 -13.4 - 1 0 3 4 . 2 .4 - . 7 -4 1 . 6 
30 6 - . 7 7 12.6 
31 - 1 0 . 6 - 7 5 9 . 6 5 .4 5 1.8 

T O T A L P R E C I P I T A T I O N = 3 7 5 . 8 M M 

MEANBV18 MEANBV2 MEANDVB AWMBP18 AWMDPB 

******** ******* ******* ******* ******* 
-12.27 -88.4 9.2 -2.78 12.5 

STNDBV18 STNDBV2 STNDDVB STDAWP18 STDAWDPB 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * X 2 * * X * 

2.20 17.7 4 .4 1.51 3.1 



DAY MV 18 MV2 DVM MP MP18 MP2 D PM 
i l * * ***** *** *** ***** **** £ X ***** 

1 
2 

0 
0 

3 11 - . 8 n 
o 

14.4 
38 - 3 . 1 -14 10.3 

5 41 - 3 . 2 - 1 0 15.6 
6 '35 - 1 . 7 - 7 6 .6 
7 • l 
3 3 .1 - 1 . 9 - 4 11.2 
9 3.5 - . 6 1 5 .3 

10 
11 90.5 - 4 . 6 - 17 19.3 
12 1 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 32 - . 2 10 11.6 
20 f 12 - . 2 11 12.6 
21 -
22 0 
23 38.7 - 4 . 1 -24 8.8 
24 «1.3 - 3 . 7 -20 9.6 
25 - 1 1 . 6 0 
26 - 1 1 . 4 3.6 - 5 . 5 -32 12 
27 - 5 . 4 -33 10.2 
28 
29 I f 60 - 4 . 6 -27 9 .3 
30 l 

9 .3 

31 14 - 6 . 6 -45 7 . 6 

TOTAL PRECIPITATION 15 436.7 MM 



DAY BV18 BV2 DVB BP BP18 BP2 DPB 
* x * ***** **** * * X X * ***** * **** ***** ***** 

1 12 - . 3 1 3.4 
2 - 1 4 . 4 -102 13.2 17.2 - 2 . 1 -6 10.8 
3 4 . 5 - 1 . 6 -4 8.8 
4 2 4 . 1 - 1 . 9 -6 9.2 
5 - 1 0 . 7 -68 17.6 2 9 . 7 - 2 . 6 -3 12.8 
6 - 1 3 . 8 -100 10.4 0 
7 - 9 . 1 -64 8 .8 21 .7 - 1 . 8 - 1 13.4 
8 - 1 2 . 1 -84 12.8 .4 - 3 . 2 -13 7.6 
9 - 1 0 . 6 -77 7 . 8 1.3 - . 1 6 6.8 

10 4 .3 10 7.6 
11 3 - . 4 2 5 .2 
12 - 9 . 9 -66 13.2 35 .3 - 1 . 7 -2 11.6 
13 - 1 2 . 7 -81 20 .5 16.8 - 1 . 5 -14 -2 
14 - 1 0 . 5 -74 10 4 . 5 - 1 . 1 -3 5 .8 
15 -12 -33 3 .4 - . 6 5 y. o 
16 - 9 . 2 -62 11.6 9 .3 - 1 . 8 -4 10.4 
17 7 . 3 - 1 . 6 - . 1 12.7 
18 9 .4 - 3 . 3 -13 13.4 
19 - 1 1 . 1 -77 11.8 27 - 1 . 6 - . 1 12.7 
20 - 1 6 . 2 -115 14.6 3 .9 -1 . '9 -6 9.2 
21 - 1 3 . 4 -32 15.2 .7 - 3 . 5 -20 8 
22 - 1 3 . 3 -93 13.4 8 .4 - 4 . 1 -16 16.8 
23 - 1 4 . ô -104 12.3 1.9 - 1 . 9 -11 4 .2 
24 43 .6 - 6 . 8 -49 5.4 
25 37 .3 - 7 . 2 -45 12.6 
26 58 - 1 3 . 2 -99 6.6 
27 13 .2 - 1 0 . 1 - 63 17.8 
28 0 

TOTAL PRECIPITATION = 400.9 MM 

MEANBV18 MEANBV2 MEANDVB AWMBP18 AWMDPB 
í - í - S í K S * K S * * S & * a t * * * * - * S * * * * * * * * « * # » " * X 

-12.1 -84.1 12.6 -4.78 9.5 

STNDBV18 STNDBV2 ST N D DVB STDAWP18 STDAWDPB 
******** ******* ******* ******** ******** 

2.07 15.8 3.39 4.24 4.2 



DAY MV18 MV2 DVM MP MP18 MP2 DPM 
x x x X X X X X X X * x x x x x x x x x x *** * * * * * * * * * 

1 -10 . 4 - 8 1 2.2 6.7 -2 -12 4 
2 -9.2 - 6 0 13-6 4 .2 .9 17 9 . 8 
3 -10 . 6 - 8 2 2 . 8 < Í15.7 - 1 . 3 -5 9.4 
4 0 0 0 i 
5 - 7 . 7 -50 11 . 6 0 
6 - 8 . 9 -59 12 . 2 0 
7 - 8 . 5 -61 7 0 
S - 8 . 3 -48 22 .4 c 
9 -9.1 -64 8 .8 2 1.4 15 3.8 

10 -10 . 3 -68 14.4 ( '37 -3 . 4 -15 12.2 
11 1 
12 5.5 - 1 . 4 - 1 10.2 
13 7.5 - 4 . 7 -27 10.6 
14 29 - 3 . 0 -19 11.4 
15 12 . 3 -6 -39 0 

16 0 
17 r 3.3 .2 11 9.4 
16 i 
19 0 
20 0 
21 8.7 - . 1 -4 - J . c 

22 - 8 . 7 - 6 1 8 .6 12 -2.3 -6 12.4 
23 44 -2.3 -14 4.4 
24 f 
25 1 
26 14.4 - 9 . 8 -67 11.4 
27 { 
28 0 

TOTAL PRECIPITATION IS 20 2.3 MM 

MEAN MV18 MEANMV2 MEANDVM AWMMP18 AWMDPM 
y if. % n ft X X X S X S » X S * * * * .T f * -j X x a at * * » X X X 

-9. 22 -63.4 10.36 -3.25 8. 70 

STNDMV18 STNDMV2 STNDDVM SDAWMP18 SDAWDPM 
t. f. * r -* s s * r. a * * * * a s * * * a ft X * X ft 3 S h X > * í if * X * ft 

.93 11.2 5.93 2.32 4 .0 



DAY BV18 BV2 DVB BP BP18 BP2 DPB *** ***** * * * * ***** ***** **** *** ***** 
1 - 1 5 . 3 -116 6 .4 13.5 - 5 . 9 -34 13.2 
2 - 1 2 . 5 - 8 8 12 31 .5 - 8 . 2 - 56 9 .6 
3 - 1 2 . 6 - 9 1 9 .8 6 .9 - 2 . 4 -11 8 .2 
4 0 • 

5 2 9 . 5 - 2 . 5 - 8 12 
6 - 1 2 . 4 -85 14.2 8 .5 - 4 . 7 -23 14.6 
7 - 1 2 . 3 - 9 2 6.4 .5 - 1 . 4 - 2 9.2 
8 - 9 . 2 - 6 5 8 .6 .7 - . 5 3 7 
9 - 1 0 . 9 - 78 9 .2 6 . 1 -2 -3 13 

10 7 .1 - 2 . 6 -12 8 .8 
11 3 .8 - 2 . 7 -11 10.6 
12 2 1 . 9 - 2 . 7 - 9 12.6 
13 - 1 1 . 8 11.3 
14 - 1 4 . 1 -106 6 .8 2 5 . 3 - 5 . 5 -26 13 
15 - 1 1 . 7 -35 8 . 6 15.7 - 3 . 4 -18 9 .2 
16 - 1 3 . 5 -97 11 14.7 - 1 . 7 -5 8 .6 
17 .5 - 3 -12 12 
18 0 
19 - 1 0 . 3 - 7 1 11.4 0 
20 - 1 0 . 3 -69 13.4 6 .6 - . 4 3 6 .2 
21 - 1 0 . 8 -75 11.4 7 .9 - 1 . 9 - 4 11.2 
22 - 1 3 . 4 -97 10.2 11.6 - 1 . 9 — 1 14.2 
23 - 1 1 . 4 -79 12.2 0 
24 7 . 8 - 2 . 6 -8 12.8 
25 23 .2 - 2 . 7 -12 9.6 
26 - 1 1 . 5 - 80 12 2 .3 - 2 . 3 -9 9 .4 
27 - 1 3 . 4 -100 7 .2 2 .2 - 1 . 7 - 4 9.6 
28 - 1 5 . 7 -112 13.6 35.2 - 3 . 9 -26 5 .2 
29 - 1 4 . 7 -106 11.6 0 
30 - 1 2 . 8 -86 16.4 12. 1 - 4 . 9 -33 6.2 
31 0 

T O T A L P R E C I P I T A T I O N = 311.4 M M 

MEANBV18 MEANBV2 MEANDVB AWMBP18 AWMDPB 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

-12.41 -88.9 10.62 -3.76 10.6 

STNDBV18 STNDBV2 STNDDVB STDAWP18 STDAWDPB 
* * * * * * * * * * * * * * * * * * * * * * -:*«*>: s * s * * * * * • : * * 

1.69 14.3 2.75 1.98 3.4 



DAY MV18 MV2 DVM MP MP13 MP2 DPM 
* x * H U H * X x x x * * X * * * X X X • X X X X X X X X 

1 -16 - 1 2 1 7 0 
2 -19 -144 8 4 .7 - 1 2 . 9 - 90 13.2 
3 
4 

^2 .3 - 4 . 2 - 3 0 3.6) 

5 0 
6 - 1 0 . 7 -87 - 1 . 4 0 
7 - 1 4 . 3 - 1 1 3 1.4 0 
8 . D 

9 - 1 0 . 8 -32 4 .4 27.6 - 6 . 2 - 36 1 3 . 6 
10 j"21 .6 - 4 . 5 -27 9 l 
11 

j"21 .6 
) 

12 - 1 4 . 8 -105 1 3 . 4 21 - 9 . 6 -66 1 0 . 8 

13 - 1 2 -96 0 2 6 . 3 - 6 . 3 - 40 10 .4 
14 1.7 - 3 . 5 - 2 2 r 

D 
15 1 - 5 . 9 - 3 5 12.2 
16 - 1 0 . 6 - 7 3 11.3 3 - 4 . 9 -33 6.2 
17 - 1 5 . 6 - 1 1 7 7 .8 518.5 - 7 . 1 - 4 2 14 .3 
18 \ 
19 - 1 6 . 9 - 1 3 2 3 .2 9.5 - 7 - 50 6 
20 - 1 3 . 9 - 1 0 1 1 0 . 2 0 
2 1 1 - 3 . 9 - 2 3 8 . 2 

22 - 1 0 . 1 -35 - 4 . 2 3 - 4 -25 7 
23 - 1 3 . 3 - 1 0 2 • 4 .4 0 
24 (27 .5 - 4 . 5 -27 9 ) 
25 i ) 
26 

- 12 . 3 
-90 8.4 37 - 6 . 6 - 4 1 1 1 . 8 

27 - 1 9 . 4 -143 1 2 . 2 0 
28 - 1 2 . 3 -90 3.4 .5 
29 1.2 - 1 . 8 - 1 2 2.4 
30 52 - 8 - 5 3 1 1 
31 6 8 . 2 - 9 . 1 - 5 9 1 3 . 8 

TOTAL PRECIPITATION IS 333.6 MM 

MEANMV18 MEANMV2 MEANDVM AWMMP18 AWMDPM 
* « X * X X * S * * * fi S * X i f i i í í í ü i f X S * * « X. * S * * X £ X X 

- 1 3 . 8 7 - 1 0 5 . 0 6 6 . 3 - 7 . 1 5 1 1 . 3 4 

STNDMV18 STNDMV2 STNDDVM SDAWMP18 SDAWDPM 

H S r ' l i H i * * X X » H H H ï H i î ï í í í • 5 < ?. H t H S » 

2 . 9 1 2 1 . 5 8 5 . 0 1 . 8 5 2 . 4 3 

Precipitation... 



BELEM DATA : APRIL 1979 

DAY BV18 BV2 DVB BP BP18 BP2 DPB 
*** ***** **** ***** ***** ***** *** ***** 

1 
2 - 1 1 . 9 -82 13.2 2 . 3 - . 7 3 8.6 
3 - 8 . 7 -65 4 .6 . 5 1 . 1 9 .2 
4 - 1 3 . 5 -99 9 .9 .6 10 5.2 
5 0 
6 - 1 0 . 3 -72 10.4 0 
7 10.6 - . 2 -6 - 4 . 4 
8 0 
9 -12.. 1 -56 10.8 .6 

10 5 .7 - 1 . 1 
11 - 1 1 . 3 -76 14.4 0 0 
12 8 .6 - 1 . 5 - 0 6 
13 2 4 . 2 - 2 . 4 
14 3 .9 - 1 . 3 c 12.4 
15 17.4 - . 8 -3 3.4 
10 - 8 . 9 10.7 - 1 . 8 -5 9.4 
17 10 .2 - 2 . 1 - 1 15.8 
18 - 1 0 . 2 -69 12.6 13.8 - . 4 7 10.2 
19 - 1 2 . 1 -82 14.8 3 - . 3 
20 - 1 0 . 8 -72 14.4 12 - 2 . 8 -12 10.4 
21 0 
22 9 .3 - 4 . 5 -24 12 
23 - 1 2 . 9 -99 4 .2 1 - . 7 -1 4 .6 
24 -15 .5 -119 5 2 0 . 2 - 5 . 2 -33 8.6 
25 - 2 0 . 4 -160 3.2 45.4 - 6 . 8 -39 15.4 
26 - 2 0 . 4 -151 12.2 43 .8 - 1 1 . 6 -80 12.3 
27 -14 .7 -116 1.6 44 - 1 2 . 4 -86 13.2 
28 0 
29. 4 3 . 3 - 3 . 1 -12 12.8 
30 0 

TOTAL PRECIPITATION = 336 .9 MM 

MEANBV18 
* * * * * * * * 
-12.91 

STNDBV18 
* * * * * * * * 

3.58 

MEANBV2 
* * * * * * * 

-96.28 

STNDBV2 
* * * * * * X 

30.12 

MEANDVB 

******* 
9.31 

STNDDVB 
jt £ >. J. St X 

AWMBP18 
* * * * * * * 

-5.47 

STDAWP18 
* * * * • * * * . * 

AWMDPB 
* * * * * * * 

11.27 

STDAWDPB 
* * * * * * * * 

4.66 4.31 4.32 



DAY MV18 MV2 DVM MP MP18 MP2 DPM 
x * * * X X * * X X X * ***** ****** ***** * * * ***** 

1 
2 3 .2 - 5 . 4 -34 •9.2 
3 7 . 3 -6 - 33 15 
4 - 1 1 . 1 -31 7 . 3 0 
5 .5 
6 - 1 1 . 4 -31 10.2 0 
7 ¡"17.8 - 2 . 5 -5 
8 1 1 
9 - 6 . 7 24 .5 - 2 . 1 -3 13.8 

10 1 18.2 - 4 . 2 -21 12.6 
11 

1 

r 
12 \ 
13 X 15.2 - 2 . 8 - 3 14.4 
14 

15 I 
16 4 .7 - 1 . 7 -5 8 .6 
17 20 - 3 . 6 -55 13.8 
18 -7 , -50 6 0 f 
19 - 7 . 9 -62 1.2 0 
20 - 8 . 1 -59 5 . 8 0 
21 - 2 . 4 -Ö 13.2 
22 \ 
23 - 7 . 5 -52 3 29 -8 -49 15 
24 - 1 0 . 9 -86 1.2 4 .5 - 7 . 4 -4 1 18.2 
25 - 1 2 . .1 -90 6 . 3 0 
26 - 1 4 . 3 - 91 2 3 . 4 32 - 1 0 . 4 -74 9.2 

27 - 1 8 . 6 -138 10.8 f 
28 \ 1 12.5 -12 .5 -35 15 
29 \ 
30 17.5 - 1 0 . 4 

TOTAL PRECIPITATION IS 3 1 0 . 3 MM 

MEANMV18 MEANMV2 MEANDVM AWMMP18 AWMDPM 
* * X X * * * X * « X X * X ? X X X X X X X X * * * X X X X X .». X X X >. 

-10.50 -79 8.12 -8.55 13.8 

STNDMV18 STNDMV2 STNDDVM SDAWMP18 SDAWDPM 

Í Í S t í í s ' -X - . - . - > -i ï X X X X X X * X X , * * X X X * X X X X X * X 

3.63 25.95 6.25 3.97 2.05 



DAY BV18 BV2 DVB BP BP18 BP2 DPß 
*** ***** **** ***** ***** **** X K * X X X X * 

1 19.4 -4.4 - 3 0 5 .2 
2 - 1 0 . 1 - 7 1 9 .8 0 0 0 0 
3 - 1 0 . 6 - 7 1 1 3 . 8 2 . 4 - 1 2 10 
4 - 1 0 . 8 - 7 3 13.4 38 .4 - 1 . 4 - 2 9 .2 
5 0 
6 4 - 1 . 4 1 12.2 
7 -11 - 7 7 11 18 .9 - 3 . 4 -17 10.2 
8 - 1 0 . 3 - 7 0 12.4 15 .2 - 1 . 3 4 14.4 
9 - 1 0 . 5 - 7 5 9 . 5 .4 12 8.8 

10 - 1 3 . 6 - 97 11.8 3 .3 - 2 . 3 - 9 9.4 
11 - 1 0 . 3 - 6 9 1 3 . 4 2 7 . 3 - 2 . 3 - 1 0 8.4 
12 8.4 - 6 . 2 -41 8 .6 
13 14 - 3 -12 12 
14 - 1 3 . 8 -97 13.4 10.9 
15 - 1 3 . 7 - 1 0 1 8 .6 0 
16 - 1 3 . 9 -100 11.2 2 9 . 8 - 4 . 3 - 2 2 12.4 
17 - 1 2 . 6 -88 12 .3 1.5 - 4 . 5 - 40 -4 
18 - 1 3 . 1 - 9 3 6 .8 0 
19 3 .5 - 3 . 3 - 16 10.4 
20 0 
21 16.7 - . 4 6 9.2 
22 - 1 2 . 7 - 9 0 11.6 .4 - . 7 9 14.6 
23 -11 - 7 8 10 .3 - . 5 14 18 
24 - 1 1 . 6 -84 8 .3 12.7 - 1 . 4 2 13.2 
25 - 9 . 7 - 63 9.6 4.5 - 1 . 5 1 13 
26 1 9 . 9 - 2 . 1 - 10 6.8 
27 0 
28 -10 - 7 4 6 6 .6 - 1 . 5 4 16 
29 - 1 0 . 5 - 74 10 9 - . 1 8 8.8 
30 - 1 1 . 7 - 8 8 5 .6 3 . 1 - 1 . 3 2 12.4 
31 - 1 0 . 9 - 8 2 5 .2 6 .3 - 2 . 2 - 1 2 5.6 

TOTAL PRECIPITATION = 277 MM 

MEANBV18 MEANBV2 MEANDVB AWMBP18 AWMDPB 
X * X X X » X X X X * X * X X H Í H H * * * * * * * * * * * * * * 

-11.54 -82.14 10.2 -2.42 9.87 

STNDBV18 STNDBV2 STNDDVB STDAWP18 STDAWDPB 
X X X X X i í X X * * * * * * * * * * * * * * * * * * * * * * X f t X X X X * * 

1.41 11.35 2.67 1.44 2.87 



DAY MV18 MV2 DVM MP MP 18 MP2 DPM 
*** *** * * **** ***** * * * * * **** * * * ** * ** 

1 
g 

0 
c. 

3 
U 
0 

r. * 

5 
a 

- 3 . 6 -12 16.8 
u 
7 

I 
0 

8 0 
9 - 1 0 . 8 - 7 0 16.4 0 

10 • - 1 0 . 3 -69 13.4 0 
11 - 9 . 5 -55 21 r 
12 
1 "3 

63 - 4 . 3 -18 16.4 
' j 

14 - 1 6 . 1 -113 15.8 7 .6 - 8 . 8 - 57 13.4 
15 - 1 5 . 8 -117 9.4 1.8 - 9 . 5 -62 14 
16 7 .7 - 6 . 3 -42 3.4 
17 0 
18 - 1 2 . 7 -98 3.6 J 
19 89 - 6 . 2 -34 15.6 

22 
23 
24 
25 - 1 3 . 4 
26 
27 
28 - 1 0 . 9 

- 7 1 36 .2 

26 
23 

0 

12.5 -

2 9 . 5 -

•3.6 
•2.3 

•2.4 

6 .2 

•14 
4 

-5 

•32 

-74 13.2 
29 - 1 0 . 1 
30 - 7 . 1 

_Q 
0 
3.7 - 3 . 2 
0 

31 - 1 0 . 6 -71 13.8 0 
T O T A L P R E C I P I T A T I O N I S 268 .8 MM 

MEANMV18 MEANMV2 MEAN DVM AWMMP18 AWMDPM 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

14.8 
26.4 

14.2 

17.6 

16.6 

-11.57 

STNDVM18 
* * * * * * * * 

2.70 

-82 

STNDMV2 
* * * * * * * 

21.76 

15.86 

STNDDVM 
* * * * * * * 

9.01 

-5.04 

SDAWMP18 
* * * * * * * * 

1.53 

16.54 

SDAWDPM 
* * * * * * * 

3.39 



DAY B V 1 8 BV2 D V B B P B P 1 8 B P 2 D P B 
* * * ***** * * * ***** * * * * * * * * * * * * * * * * * * * 

1 - 1 0 . 7 -79 ' 6.6 
2 1 6 . 1 -4 - 18 14 
3 6 0 . 3 - 3 . 3 - 1 6 1 0 . 4 
4 - 9 . 8 -59 9.4 1.7 - 2 . 5 - 16 4 
5 - 1 0 - 6 7 1 3 4 . 8 - . 2 1 3 1 4 . 6 
6 - 9 . 6 - 6 5 11.8 0 
7 - 9 . 3 - 6 8 6.4 0 
Q -12 -37 9 0 
9 30.7 -.4 5 8.2 

10 1.8 
11 - 9 . 2 - 7 3 .6 0 
1 2 - 1 1 . 1 - 79 9.8 1 6 . 9 - . 9 7 .3 
13 - 1 0 . 3 -74 8.4 4 -1 4 1 2 
1 4 0 
1 5 0 
1 6 1 4 . 2 - . 9 - 1 6.2 
1 7 5 .6 - 1 . 1 1 9.8 
18 - 9 . 4 -69 6.2 0 
19 - 9.4 - 6 3 1 2 . 2 0 1 

2 0 - 9.7 - 7 2 5.6 0 
2 1 0 
2 2 - 1 0 - 6 6 14 0 • 

2 3 1.3 1.8 2 5 1 1 . 6 
2 4 0 
2 5 - 9 . 5 - 6 2 14 0 
2 5 - 9 . 3 - 6 1 13.4 0 
2 7 - 1 0 . 2 - 7 0 1 1 . 6 0 
2 8 - 1 0 . 6 - 7 1 13.8 .4 . 5 1 7 13 
29 - 7 . 7 - 5 0 1 1 . 6 0 
30 0 

T O T A L P R E C I P I T A T I O N = 157 .6 MM 

MEANBV18 
******** 

-9.87 

MEANBV2 MEANDVB 
******* ******* 
-69.16 9.85 

AWMBP18 
* * * * * * * 

-2.02 

AWMDPB 
r. * * * * * * 

9.71 

STNDBV18 STNDBV2 STNDDVB STDAWP18 STDAWDPB 
* * * * * * * ? * * * * * * * * * f! * .- * X * 7. S * * * * * . - * * * * * » * 

.91 8.11 3.68 1 .45 2.36 



DAY MV18 MV2 DVM MP MP18 MP2 DPI 
X X * X X X X * X X X X X X X X X X X X X X X X X * f X X X X X X 

1 - 1 0 . 5 - 46 33 f 
2 ( 1 9 . 5 - 1 . 8 - 1 0 4 
3 \ 
4 - 1 3 - 7 9 25 2 2 . 7 - 4 . 7 - 2 2 15 
5 - 1 2 -84 12 1,5 - 1 . 5 3 20 
Ó - 7 . 7 - 5 1 10.6 0 
7 - 7 . 6 - 4 5 1 5 . 8 0 
3 
9 

- 8 . 2 -42 2 3 . 6 
1 2 . 6 - . 7 4 9 

10 I 
11 0 
12 8.2 - 1 . 9 .2 15 
13 C 1 7 . 5 - 3 . 3 2 23 
14 1 
1 5 - 1 1 . 1 -69 1 9 . 8 0 
16 0 
17 0 
18 - 1 0 . 8 -65 2 1 . 4 0 
19 - 1 0 . 5 - 6 0 24 0 
20 - 1 0 . 7 - 70 15.6 0 
21 - 1 1 . 2 -69 2 0 . 6 0 
22 - 1 1 . 3 -72 18.4 0 
23 0 - \ • 

24 0 
25 - 1 0 . 8 -72 14.4 0 
25 - 1 0 . 1 -64 16.8 0 
27 - 1 0 . 9 - 71 16.2 0 
23 - 1 0 . 2 - 67 14.6 0 
25 - 1 0 . 2 -69 1 2 . 6 r 
30 { 1 4 . 6 - 1 . 5 5 17 

T O T A L P R E C I P I T A T I O N I S 96 .6 MM 

MEANMV18 
X X X X S X X X 

-10.4 

STNDMV18 
X * X * * X * X 

1.41 

MEANMV2 
XX X X X X X 

-64.41 

STNDMV2 
X X X X X X X 

11.92 

MEANDVM 
X X X X X X K 

18.78 

STNDDVM 
X X X X *" X S 

6.55 

AWMMP18 AWMDPM 
X X X X X X X X X X Si X S * 

-2.56 15.13 

SDAWMP18 SDAWDPM 
X X X X X X X X X X X - - ' 

1 .41 7.79 



DAY BV18 
X * * * * 

1 
2 
3 - 1 0 . 2 
4 - 10 .4 
5 - 1 0 . 1 
6 - 7 . 9 
7 
8 
9 - 1 1 . 7 

10 - 9 . 9 
11 - 9 . 9 
12 - 1 2 . 7 
13 - 1 0 . 6 
14 
15 
16 - 1 0 . 2 
17 - 1 2 . 1 
18 - 1 0 . 1 
19 - 1 0 . 6 
20 - 8 . 2 
21 
oo 
23 - 1 1 . 1 
24 - 1 0 . 7 
25 - 1 0 . 7 
26 
27 
28 
29 
30 - 1 1 . 7 
31 - 9 . 9 

BV2 DVB 
* * * xxxxx 

-69 12 .6 
-72 11 .2 
-67 13 .8 
- 5 2 11 .2 

-34 9 .6 
-64 15 .2 
-69 10 .2 
-84 17.6 
-75 9 . 8 

-63 13 .6 
- 3 1 15 .8 
-67 13 .8 
-76 8 .8 
-56 9 .6 

-75 1 3 . 8 
-72 1 3 . 6 
-73 1 2 . 6 

-75 18 .6 
-66 13 .2 

BP BP-18 
xxxxx xxxx 

0 
0 
4 . 8 - 1 . 1 

11.9 
0 

2 .6 . 5 
0 
0 
0 
0 
5 - . 7 

11 .1 - 1 . 7 
5 . 5 

.2 
6 . 1 .8 
0 
2 . 4 - . 2 
0 0 
7 . 8 .4 
0 
0 
0 

13.2 - . 7 
7 .2 - . 7 
0 
9 . 1 - 1 . 6 

.6 

.4 
0 
0 
0 

BP2 DPB 
X X * xxxxx 

1 9 .8 

20 16 

9 1 4 . 6 
4 1 7 . 6 

15 8 .6 

7 8.6 

2 7.6 
9 14.6 

5 17.8 

AWMDPB 

******* 
12.96 . 

STDAWDPB 
S X ? . * * * * * 

4.25 

TOTAL PRECIPITATION = 37 .9 MM 
MEANBV18 

* x * * * * * * 

-10.45 

STNDBV18 
X * X X * * X * 

1.16 

MEANBV2 
x x x x x * * 

-70.78 

STNDBV2 

******* 
8.25 

MEANDVB 
X * * X * X X 

12.87 

STNDDVB 
* * X * * 

2.72 

AWMBP18 

* * * x x x x 

-.68 

SIDAWP18 
******** 

.82 



***** 

- 3 . 4 
9 .6 

40 

4 . 3 
21 .6 
15.8 
- 1 . 6 

.2 

- 8 
1.8 
2 .4 

32 .8 

13 
1 1 . 2 
1 0 . 2 

5 .8 

8 . 3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

MP18 MP2 DPM 
x * * * * * * ***** 

- . 4 13 16.2 

TOTAL PRECIPITATION IS 8 .8 MM 

MEANMV18 MEANMV2 MEANDVM AWMMP18 AWMDPM 
* * * * * * * * 
-10.18 
STNDMV18 
******** 

.87 

* * * * * * * 

-70.94 
STNDMV2 
******* 

8.43 

* * * * * x * 

9.76 

STNDDVM 

* * * * * * * 
12.91 

* S * Jt * * * * * * * * * 
- .4 16.2 

SDAWMP18 SDAWDPM 
*********** * * * * * * * * 

DVM MP 
* x * 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

DAY MV18 MV2 
* * * * * * * * * * * 

1 
2 
3 - 8 . 2 -69 
4 - 1 0 . 2 - 7 2 
5 - a -67 
6 - 1 1 . 5 - 5 2 
7 
8 
9 - 1 1 . 1 - 84 

10 - 1 0 . 7 -64 
1 1 - 1 0 . 6 -69 
12 - 1 0 . 3 -84 
13 - 9 . 4 -75 
14 
15 
16 -68 
17 - 9 . 5 - 84 
18 - 8 . 6 -67 
19 - 9 . 8 -76 
20 - 1 1 . 1 -56 
21 
22 
23 - 1 1 - 75 
24 - 1 0 . 4 -72 
25 - 1 0 . 4 - 73 
26 - 1 0 . 3 
27 
23 
29 
30 - 1 0 . 1 -75 
31 -66 



BELEM DATA : AUGUST 1979 

DAY BV18 BV2 DVB 3 P B P 1 8 B P 2 DPS 
* x x X * X X * X X X X » X X X X X X X X X X X X X * X X * * * * 

1 - 9 . 9 - 7 3 6.2 6.9 - . 9 3 1 0 . 2 
2 - 3 . 9 0 
3 - 1 0 . 5 - 7 5 9 1.1 .6 15 1 0 . 2 
4 0 
5 5 . 4 - . 6 6 1 0 . 8 
6 0 
7 - 9 . 8 0 
8 - 9.5 -65 1 1 0 
9 - 9 . 8 - 6 7 1 1 . 4 3 . 3 - . 6 10 14.3 

10 - 9 . 2 -67 6 .6 0 • 

1 1 0 
12 4 . 6 . 3 
13 0 
m - 1 0 . 1 -70 1 0 . 8 1 3 . 8 - 1 . 5 1 1 3 
15 - 9 . 2 -71 2 . 6 0 
16 - 1 0 . 1 -70 1 0 . 8 6 . 2 - . 9 1 8 . 2 
17 - 1 0 . 2 -72 9.6 0 
13 3 1 . 1 - . 9 
19 17 - . 4 7 1 0 . 2 
20 - 9 . 9 - 6 9 1 0 . 2 . 2 - . 5 0 0 
21 - 1 0 . 9 -80 7 . 2 .6 - . 5 3 12 
22 - 1 0 . 2 - 7 7 4 .6 0 
23 - 3 . 8 -61 9.4 5 - . 5 10 14 
24 - 3.5 - 6 1 7 0 
25 0 
2 6 0 
27 - 1 0 . 6 - 7 7 7.3 0 
28 - 9 . 5 -73 -} 

-j 0 
29 - 9 . 9 -71 8 . 2 11.8 - . 1 10 1 0 . 8 
30 -9 - 6 9 3 2 ^ . 8 - . 6 3 7 . 8 
3 i - 7 . 3 -55 3 .4 0 
TOTAL PRE OIFITATION = 136.8 MM 

MEANBV18 MEANBV2 MEANDVB AWMBP18 AWMDPB 
x x x * * X X X X X X * X X X X X X X X X X XX * * X X X * S X X X X X 

-9.60 -69.6 7. 46 70 10. 46 

STNDBV18 STNDBV2 STNDDVB STDAWP18 STDAWDPB 
» X * * * * * * * s * * * * * X * * x * x * * x x x * > * * x * x x 

81 6.13 2.98 .44 2.14 



MANAUS DATA : AUGUST 1979 

DAY MV18 MV2 DVM MP MP18 
*** ***** *** ***** **** * * ** * 

1 - 9 . 3 -65 9.4 0 
2 - 10 .4 -68 1 5 . 2 C 
3 0 
4 0 
5 0 
6 - 1 0 . 7 -74 1 1 . 6 0 
7 - 1 1 . 4 - 70 21 .2 0 
8 - 1 1 . 2 - 7 3 1 6 . 6 0 
9 - 1 2 . 4 - 8 1 18.2 0 

10 - 1 0 . 5 - 6 2 22 0 
11 0 
12 0 
13 0 
12] - 1 0 . 8 -66 20.4 0 
15 - 1 0 . 9 -69 18.2 0 
16 -11 - 7 2 16 0 
17 - 10 I 
18 I 114. 5 - 2 . 1 
19 I 
20 - 1 2 . 7 0 
21 - 8 . 2 1 9 . 4 -2.-J 
22 38. 6 - 1 . 9 
23 0 
2i) - 9 . 9 I 

r 
\ 

25 2 5 . 5 - 1 . 3 
26 i 
27 3. ~> -j - 1 . 8 
28 0 
29 0 
30 0 
31 0 

MF2 
* * * * * 

-4 

- . 4 

8.2 
11.2 

) 
10 

TOTAL PRECIPITATION IS 101.3 MM 

MEANMV18 MEANMV2 MEANDVM AWMMP18 AWMDPM 
******** 

- 1 0 . 6 7 

STNDMV18 
* * * * * » : < * 

1 . 1 5 

* * * * * * * 

-70 

r. * T 

1 6 . 8 8 
i » + + * * * 

- 1 . 8 7 

i t * * a * * 

1 0 . 1 3 

STNDMV2 STNDDVM SDAWMP18 SDAWDPM 
? X * * * * * * * * * * * * * * * * * * * * 

5 . 3 7 4 . 0 5 . 3 8 1 . 1 9 



DAY BV18 BV2 DVB BP BP13 BP2 DPB 
xxx ***** xxx ***** ***** ** * * ** * * * * X * 

1 0 
2 0 
3 - 1 0 . 3 - 7 5 7 .4 7 . 8 . 2 15 1 3 . 4 
4 - 1 0 . 3 - 7 3 9.4 0 0 0 0 
5 - 1 0 . 6 - 8 2 2 .8 4.4 .2 11 9.4 
6 - 8 . 9 - 5 9 12.2 24 .2 - 2 - 3 13 
7 10.8 - . 9 5 12.2 
5 0 
9 5 . 1 - 1 . 1 4 12.8 

10 -10 - 7 1 9 0 
11 - 1 1 . 1 -76 1 2 . 8 1 1 . 2 - 1 . 5 - 1 5 - 3 
12 - 9 - 6 3 9 .9 .4 5 1.8 
1 3 - 9 . 9 - 66 13.2 0 
14 - 1 0 . 8 -76 10 .4 0 
15 0 
16 2 1 . 6 _ i 1 

m 
3 •M.8 

17 14.4 - 1 . 9 0 0 
1 3 - 9 . 9 -65 14.2 1.7 - . 3 3 9.4 
19 - 1 1 . 4 - 8 0 11.2 0 
20 - 1 0 . 3 -74 12.4 0 
2 1 - 1 0 . 1 - 7 2 8.3 .7 1.3 17 6 .6 
22 1 2 . 6 .6 13 8 . 2 
23 0 
24 - 7 . 9 -54 9.2 0 
25 - 1 0 . 5 - 73 11 3.4 . 5 16 12 
26 -9 - 6 0 12 5.4 2 17 1 
27 - 1 1 . 2 - 78 11.6 14.9 . 1 20 19 .2 
23 - 1 1 . 4 - 7 8 13 .2 8 .6 . 1 13 12 .2 
29 7 .7 1.4 19 7 .8 
30 0 

TOTAL PRECIPITATION = 155.4 MM 

MEANBV18 MEANBV2 MEANDVB AWMBP18 AWMDPB 
X X X X X X X X * * * * * * X * X X X X X * X X X X X X X X X X X X X 

-10.17 -70.83 10.54 -.618 10.65 

STNDBV18 STNDBV2 STNDDVB STDAWP18 STDAWDPB 
X X X X X X X * X X X X X S X X X X X Í X X X X X X X X X X X .-. X * X X X X 

.96 7.90 2.69 1.14 5.48 



DAY BV18 BV2 DVB BP BP18 BP2 "DPB 
*** * * * * * * * * ***** ***** * ** * * ** ***** 

1 - 1 2 . 2 - 8 4 1 3 . 6 0 
2 - 8 . 9 - 6 2 9.2 8 . 3 - . 2 11 12.6 
3 -9 - 6 1 11 0 
4 - 8 . 7 - 6 2 7 . 6 0 
5 - 1 0 . 6 - 7 3 6 . 3 5.9 .2 9 7.4 
6 0 
7 3 .9 . 5 12 3 
8 - 9 . 4 - 69 6 .2 1.9 - . 3 1 3 1 5 . 4 
9 -1Q.4 - 7 2 1 1 . 2 0 

10 - 9 . 7 -69 3 . 6 . 1 - 1 . 7 -16 - 2 . 4 
11 - 1 0 . 7 - 3 0 5 . 6 0 
12 - 9 . 4 - 65 1 0 . 2 15.2 - 1 . 7 2 1 5 . 6 
13 0 
14 0 
15 4 .4 .9 1 - 6 . 2 
16 - 1 0 . 2 - 7 2 9.6 0 
17 - 1 0 . 3 - 7 1 1 1 . 4 0 
18 - 9 . 9 - 67 12 .2 .2 
19 - 9 . 3 - 6 2 12.4 0 
20 0 
21 0 
22 -10 - 7 1 9 32.5 - 1 . 1 - 1 7 .8 
23 - 9 . 7 -67 1 0 . 6 7 . 3 - . 0 7 1 1 . 3 
24 - 9 . 8 - 7 0 8 .4 29 .3 - 1 . 2 -7 2 .6 
25 - 9 . 1 - 6 2 1 0 . 5 14.6 14 1 0 . 8 
26 - 9 . 2 - 68 5 . 6 11.4 - . £ 1 1 12.6 
27 3.9 o . C 18 11.5 
28 0 
29 0 
30 - 1 0 . 6 - 7 7 7 . 3 0 
31 - 1 1 . 1 - 8 0 8 . 8 0 
TOTAL PRECIPITATION = 139 MM 

MEANBV18 MEANBV2 MEANDVB AWMBP18 AWMDPB 

******** * ****** ******* ******* ****** 
-9.91 -69.95 9.36 -.64 8.51 

STNDBVt8 STNDBV2 STNDDVB STDAWP18 STDAWDPB 

******** * * * * * * * ******* ******** * ******* 
.84 6.72 2.26 .76 4.95 



DAY BV18 BV2 DVB BP BP18 *** ***** *** ***** * * * r f **** 
1 - 1 1 . 5 .2 
2 2 3 . 2 - 1 . 4 
3 . 1 
4 0 
5 - 8 . 9 0 
6 - 1 1 -70 18 5 .4 - 1 . 4 
7 - 1 0 . 6 -69 1 5 . 8 .5 
8 0 
9 • 0 

10 0 
11 0 
12 0 
13 - 1 1 . 4 -78 13.2 0 
14 - 9 . 4 -62 13.2 0 
1 5 0 
16 4 . 3 
17 14.4 - . 4 
18 2 .5 - . 8 
19 0 
20 - 1 0 . 6 -89 - 4 . 2 1.7 
21 - 1 2 . 6 -87 13.8 3 . 1 - . 6 
22 - 1 0 . 2 -73 3 .6 .6 - . 8 
23 - 1 3 . 4 4 .6 - . 9 
24 0 
25 4 • * 

26 - 9 . 5 -62 14 0 
27 - 9 . 9 -68 11.2 0 
23 - 1 1 . 4 - 8 0 1 1 . 2 1.4 .7 
29 - 1 0 . 3 .5 2 . 1 
30 • 3.5 .3 

TOTAL PRECIPITATION = 70 MM 

MEANBV18 
X * X x x x x x 

- -10.76 

STNDBV18 
x * * * * x x * 

1.24 

MEANBV2 
* * * X X * X 

-73.8 

MEANDVB 
******* 

11.48 

AWMBP18 
X X * * * X X 

-.81 

STNDBV2 STNDDVB STDAWP18 
* * X X * X X . X X * * * * * * * X * X X X X 

DPB 
* * * * * 

10.4 

AWMDPB 
X * * X X * 

10.4 

STDAWdPB 
X * X X X X X X X 

9.49 6.08 .65 



DAY MV18 MV? DVM 
* * * * * * * * * * * * * * * * * 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 - 1 0 . 9 -76 11.2 
20 - 1 4 . 8 -106 12.4 
21 - 1 6 . 8 -120 14.4 
22 - 1 3 . 3 -94 1 2 . 4 
23 - 9 . 4 -67 8.2 
?4 
25 
26 
27 
28 
29 
30 

MP MP18 
* * * * * * * * * 

0 
0 
0 
0 
0 
0 
0 
0 

- 1 1 

3 

-20 

- 3 9 

-66 10 

- . 5 - 1 3 
- . 3 2 4.4 

- 1 . 5 - 5 7 

TOTAL PRECIPITATION IS 179.4 MM 

MEANMV18 MEANMV2 MEANDVM AWMMP18 AWMDPM 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * s x * * x * * 

-13.04 

STNDMV18 
******** 

2 .96 

Precipitation... 

-92 .6 

STNDMV2 
* * * * * * * 

2 1 . 5 3 

11 .72 

STNDDVM 
X * * * * * * 

2 .27 

-4.44 

SDAWMP18 
x x x x x x x x 

2 .93 

9 .41 

SDAWDPM 
H * * * * * * 

3 .11 



DAY BV18 BV2 DVB BP BP18 BP2 DPB 
*** 

1 
2 

** * ** *** * * * * * 

3 - 9 - 7 - 6 4 1 3 - 6 
4 - 10 
5 - 9 - 5 - 6 7 9 
6 - 1 1 -77 11 
7 - 8 . 2 - 66 - . 4 
8 
9 

10 - 1 0 . 1 - 7 0 10 8 
11 - 9 . 4 -64 11 .2 
12 - 1 1 . 6 - 8 2 10.8 
13 - 1 0 . 5 -73 11 
14 - 1 0 . 6 -75 9.8 
15 
16 
17 - 7 7 - 58 3-6 
18 - 1 0 . 2 - 7 2 9 6 
19 - 1 1 - 3 -79 11 4 
20 - 1 0 . 2 . - 7 6 5 .6 
21 - 1 0 . 5 
22 
23 
24 
25 
26 - 1 0 . 2 -75 6.6 
27 - 1 0 . 2 -76 5.6 
28 - 6 . 8 - 4 1 13.4 
29 
30 
31 
TOTAL PhECIFITATION = 

* * * * * 

1 
.7 
.2 

2 . 2 
1 0 . 3 

0 
2 7 - 7 

0 
0 
0 
0 
3-4 
0 
4 . 3 
4.4 

.2 
8 .6 
4.5 
9.5 

35.4 
38 .2 

6 
29.5 

0 
0 
1 .6 

.2 
17 
1 0 . 2 

3 .8 
31 .2 

2 5 0 . 1 

* * * * 

.4 

- . 8 
- . 6 

- 1 .1 

*** * * * * * 

- . 3 

• 2 . 3 
-1 .8 
- . 5 

- 2 . 7 
MM 

MEANBV18 
* * * * * * * * 

-9.87 

STNDBVÎ8 
* * * * * * * t 

MEANBV2 
* * * * * * * 

-69.68 

STNDBV2 
* « * * X * * 

MEANDVB 

* * * * * * * 
8.9 

STNDDVB 
***** « * 

AWMBP18 

* * * * * * * 
-2.16 

STDAWP18 

* * * * * * * * 

- 5 

5 .8 

- 1 . 6 - 7 5 .8 
- . 6 

- 2 . 4 -4 15 .2 
- 5 . 6 - 36 8 .8 
- 1 . 3 -6 4 .4 
- 1 5 -7 5 
- 1 .8 

- 1 

AWMDPB 
* * * * * * * 

6.79 
STDAWDPB 
* * * * * * * * 

1.22 9.96 3.7 1.56 3 42 



MANAUS DATA DECEMBER 1979 
DAY *** 

1 
2 
3 
M 
5 
6 
7 
8 
9 

10 
1 1 
1 2 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

MV 18 
* * * * 

MV2 
* * * 

DVM 
* * * 

MP 
* * * * * 

0 
8 
0 
0 
0 
0 
0 
7 4 
0 
3-8 
0 
0 
0 
0 

57 
0 

73 
.3 

7 
0 
0 
0 

25 .7 
0 
0 
4 .8 
5 .5 
0 

27 5 
0 
0 

MP18 
* * * * 

- . 6 

- 1 .8 

- 6 . 7 
- 6 .7 
- 4 . 2 

- 4 . 3 
- 3 . 4 

- 1 . 5 - 5 

- 3 . 5 -21 

- 3 6 
- 4 9 
-25 

- 8 . 4 -55 

- 3 2 
-17 

TOTAL PRECIPITATION IS 220 MM 

5 .8 

15.4 

7 

17.6 
4 . 6 
8 . 6 

1 2 . 2 

2 .4 
10.2 

- 3 - 9 -17 14 .2 

MEANMV18 

******** 

STNDMV18 
* * * * * * * * 

MEANMV2 
* * * * * * * 

MEANDVM 
* * * * * * * 

STNDMV2 STNDDVM 
******* * * * * * * * 

AWMMP18 
* * * * * * * 

•5.02 

SDAWMP18 
* * * * * * * * 

2.10 

AWMDPM 
* * * * * * * 

12.15 

SDAWDPM 
* * * * * * * 

4.74 



D A Y B V 1 8 B V 2 D V B B P B P 1 8 B P 2 D P B 
X K X ***** X * * K X * X * X X X X X X * X X X X X X X * X X X X X 

1 9 .2 
2 0 
3 - 9 . 3 - 6 6 8.4 0 
4 -9.4 - 6 1 1 4 . 2 1 7.6 
5 5.5 
6 1 7.1 -1.4 
7 -9 8 - 6 6 1 2 . 4 8.3 -1.1 
8 - 1 0 . 6 - 7 3 1 1 . 8 2 0 . 9 -2 -7 9 
9 -1 1 . 4 - 8 0 1 1 . 2 0 

10 8.1 - 1 
11 - 1 1 . 2 - 7 6 1 3 . 6 1 0 . 7 - 1 . 7 
1 ? 8.2 - 3.6 i ' 

1 3 9 3 . 2 - 5 . 5 -35 9 
14 - 2 2 5 - 1 6 3 17 .9 
15 - 2 1 .7 - 1 5 3 1 5 . 6 8 9 . 8 - 1 3 . 1 -1 00 4. 8 
16 - 1 7 . 3 - 1 2 5 1 3.4 0 r n n 
17 - 1 6 . 7 - 1 1 8 1 5 . 6 0 
18 -10.4 - 6 7 1 6 . 2 3 1 . 5 - 5 . 1 
19 2 1 . 6 - 3 . 2 
20 .2 -2.4 
21 - 1 3 - 9 5 9 .6 - 1 . 7 , ./ 
2 ? - 1 3 . 3 -96 1 4 . 4 1.6 - 2 . 9 -12 H 2 
2 3 - 1 4 - 1 0 1 11 1 4 . ? -4.1 
2 4 ' 1 0 . 8 -V* 1 2 . 4 1.9 - 1 . 5 
2 5 -8 9 - 6 ? 9.2 0 
2 6 0 
27 1 1 . 7 -.2 
2 8 4 . 3 - . 1 
2 9 - 1 3 . 1 - 8 7 1 7.8 0 . S . i 

30 - 1 0 . 9 
-9.4 

41 .? 
3 . 1 

- 3 . 2 
-.9 

— 17 8 .6 

T O T A L P R E C I P I T A T I O N = 4 2 1 . 2 M M 
MEANBV18 MEANBV2 MEANDVB AWMBP18 AWMDPB 
H U i » H » « « X X I X * * X * * X" * X X * * * * « * * * * * * * 
-12.85 -92.23 13.12 -5.67 7.41 

STNDBV18 STNDBV2 STNDDVB STDAWP18 STDAWDPB 
* * * * * * * * * * * * * * * * * * * * * * x x * * * * * x * * * * * * * * 

4.03 31.83 2.82 4.32 1.99 



DAY MV18 MV2 DVM MP 'MP 18 MP2 
**« * * * * * * * * ***** * * * * * * * * * * * * 

1 7 .5 - 4 . 2 - 21 
2 1 3 . 5 - 2 . 7 
3 1 . 2 - . 6 
4 0 
5 41 - 2 . 8 

0 
7 -̂ ) 5 .1 - 3 . 1 — 9. 
8 9. 1 -61 11 . 8 . 3 .7 
9 9. 4 -62 13. 2 12 .8 

10 9. 9 -66 13. 2 0 
11 -10 -68 12 0 
1? 14.5 .7 
13 0 
14 2 . 1 
15 •8. 3 -57 9. 4 1.4 5 . 3 
16 0 
17 •9. 5 =59 17 12.5 •» 

- . 1 7 
18 0 
19 31.5 - 4 . 5 
20 0 
21 8 .5 - 4 . 3 - 2 3 
22 - 1 2 . 9 1.5 - 4 . 2 
? 3 - 1 2 . 9 -74 29 2 5 - 4 . 3 
24 - ' 12 -89 7 0 
25 - 1 0 . 6 -73 11 .8 0 
26 1 2 . 1 .4 10 
21 0 
28 0 
29 2 .2 - 5 . 1 
30 0 

0 

1 5 . 8 

7 .8 

11.4 

6.8 

TOTAL PRECIPITATION IS 171.8 M M 
MEANMV18 
* * * * * * * * 

-10.46 

STNDMV18 
* * * * * * * * 

1.61 

MEANMV2 
* * * * * * * 

67.66 

STNDMV2 
* * * * * * * 

9.94 

MEANDVM 
* * * * * * * 

13.84 

STNDDVM 
* * * * * * * 

6.37 

AWMMP18 
* * * * * * * 

-2.23 

SDAWMP18 
* * * * * * * * 

2.13 

AWMDPM 
* * * * * * * 

9 . 8 8 

SDAWDPM 
* * * * * * * 

3.07 

12.6 



DAY BV18 BV2 DVB BP BP18 
* * x x x x x * * * X * X X X £ X x x x x x x X X S X X 

1 - 1 5 - 1 0 8 12 .3 1.6 
2 
3 

20 .3 
9.1 

- 1 . 6 
-5 2 

4 0 
5 - 1 8 . 1 22 - 4 8 
6 - 1 1 . 4 - 7 7 14 .2 3.2 - 5 . 6 
7 - 8 . 3 2 .7 - 1 
8 C\ 2 1 , 2 -144 25 6 3-2 - 2 . 7 
9 2 3 . 1 - 3 . 2 

10 40 -5 5 
11 - 1 4 8 ^105 13 . 4 119.5 - 2 . 3 
1? 27 .8 - 5 . 5 
13 63 5 - 2 . 3 
1'4 -15 4 - 9 3 14 3.3 4 7 
15 r 37.5 - 4 . 6 
16 20 .8 - 1 . 9 
17 7 .5 - 3 . 2 
18 60.8 - 2 . 1 
19 41.8 
?0 8 1 - 5 . 4 
PI 7.9 - 6 3 
?2 24 
23 • 2 .4 
24 0 
25 - 1 4 6 -109 7 .8 0 
26 - 1 6 ? - 1 1 1 18 6 12 5 - 4 . 6 
27 - 1 9 . 3 - 1 3 4 20 . 4 5.9 - 7 . 4 
28 - 1 9 3 82 .6 ^10 
29 - 1 9 . 6 -140 16 .8 2 3 . 2 - 1 2 1 

BP2 DPB 
X X X x x x x x 

TOTAL PRECIPITATION = 673 

MEANBV18 
X X X X X X X X 

'15.9 

STNDBV18 
X X X X X X X X 

3.78 

MEANBV2 
X X X X X X X 

-113.44 

STNDBV2 
* X X X X X X 

22.17 

MEANDVB 
X X * X X X X 

15.8 

STNDDVB 
X X X X X X X 

5.1 

MM 

AWMBP18 
X X X X X X X 

4.56 

STDAWP18 
x x x x x x x x 

3.05 

- 3 1 

1 3 

13 8 

- 39 11.4 

AWMDPB 
X x x x x x x 

12.0 

STDAWDPB 
x x x x x x x x 

2.4 



D A Y 
* * « 

1 
2 
3 
4 
5 
6 
7 
8 
9 

19 
11 
1 2 
1 3 
14 
1 5 
1 6 
17 
1 8 
1 9 
2 0 
21 
2 2 
23 
2 4 
2 5 
2 6 
2 7 
2 8 

M V 1 8 
**** 

M V 2 
*** 

D V M 
** * ** 

-8 2 - 5 0 1 5 . 6 

- 8 . 7 - 6 0 

- 9 . - * - 6 0 
n 

9.6 

1 5 . 2 

29 -9 8 - 6 1 17.4 

MP 
* * * * * 

0 
5 7 
0 
6.5 
0 
0 
0 
0 
0 
0 
.5 

0 
9.5 
4.2 
0 
0 
8.2 
0 
0 
0 
0 
0 

2 3 
0 
0 
0 
0 
0 

M P 1 8 
**** 

-5.1 

- . 3 

- 1 . 3 
- .2 

-.1 

D P M 
* x * * * 

1 3 1 2 . 2 

n 

T O T A L P R E C I P I T A T I O N I S 1 0 8 - 9 M M 

MEANMV18 
* * * * * * * * 

-9.02 

MEANMV2 
* * * * * * * 

-57.75 

MEANDVM 
* * * * * * * 

14.45 

AWMMP18 AWMDPM 
* * * * * * * * * * * * * 

2.83 12.2 

STNDMV18 
* * * * * * * * 

.71 

STNDMV2 
* * * * * * * 

5.18 

STNDDVM 
* * * * * * * 

3.37 

SDAWMP18 
* * * * * * * * 

2.41 

SDAWDPM 
* * * * * * * * * * 



DAY BV18 B V 2 D V B B P B P 1 8 B P 2 D P B *** ***** «*** ***** ***** ***** **** ***** 
1 • 1 4 . 8 - 1 0 . 7 - 7 4 11.6 
2 8 . 3 - 1 5 . 6 - 1 1 3 11 .8 
3 - 1 7 . 5 - 1 2 0 2 0 2 9 . 7 - 1 5 . 7 
4 - 2 0 . 2 4.5 0 
5 - 1 4 .9 -10 1 18.2 8.3 - 5 . 8 
6 19 - 7 . 1 
7 - 2 1 .8 - 1 5 3 21 .4 2.5 0 
8 17 . 7 - 1 6 . 1 - 1 2 1 7.8 
9 2 6 . 2 - 1 1 .4 

10 - 1 7 . 7 - 1 2 2 1 9 . 6 7 - 9 . 9 
11 - 1 5 . 9 - 9 9 2 8 . 2 5 8 - 5 . 2 
1 2 - 1 8 - 1 2 5 19 0 0 
1 3 - 1 1 . 4 - 6 8 2 3 . 2 5.5 - 2 . 3 
m 3 3 . 6 - 2 . 8 - 1 3 9.4 
15 3 - 4 . 5 
16 .4 0 
17 21 -4 
1 8 - 1 3 . 3 - 9 0 16.4 2 0 
19 - 1 1 . 7 - 7 3 2 0 . 6 7 0 . 1 - 4 . 8 
2 0 4 1 . 4 - 3 - 3 
21 - 1 2 . 2 -84 13.6 2 6 . 1 - 4 . 4 - 3 0 5.2 
2 2 2 8 . 6 0 
2 3 0 0 
2 4 19-9 - 3 . 3 
2 5 2 6 . 5 - 2 . 3 
2 6 - 1 0 . 3 - 6 8 14 .4 41 .5 -5 . 1 
2 7 -8 - 5 4 10 3 4 . 8 -1 .5 
2 8 8.1 -1 .7 -1 12.6 
2 9 1 5 . 7 - 3 . 1 
3 0 1 5 . 7 -1 .3 
31 1 4 . 3 0 

TOTAL PRECIPITATION = 6 0 4 . 2 MM 

MEANBV18 MEANBV2 MEAN DVB AWMBP18 AWMDPB 
******** ******* ******* ******* ******* 
-14.83 -96.41 18.7 -5.72 8.85 

STNDBV18 STNDBV2 STNDDVB STDAWP18 STDAWDPB 
* * * * * * * * * * * * * * * » « * * * « * * s * * * i * « * * * * * * * * 

4.10 29.25 4 .7 4.13 2.5 



D A Y M V 1 8 MV2 D V M M P MP18 MP2 
S 3 » ***** **** ***** ***** ** ** *** 

1 
2 

0 
0 

3 - 9 . 8 - 6 1 17.4 0 
4 8.5 -1 
5 - 8 . 8 0 
6 -10.7 - 6 7 18.6 0 
7 
8 

-10.6 -91 - 6 . 2 0 
41 - 8 . 1 

9 0 
10 2.2 - 8 . 9 -73 
11 1.9 -7-3 
1 2 1 -.4 
1 3 17 - 2 . 8 
m 0 
15 1 3 - 2 . 4 
1 6 -0 
1 7 35 - 5 . 6 - 2 8 
1 8 0 
19 - 1 7 -151 -15 5.7 - 4 . 1 
20 -12.4 . - 1 1 4 - 1 4 . 8 20 - 4 . 6 
21 0 
2 2 • 5 0 . 3 - 8 . 2 
2 3 0 
24 -13.7 -96 1 3.6 0 
2 5 -12.2 - 8 2 1 5 . 6 3 . 5 -1 .9 
26 - 6 1 *> 33.2 -6.3 -41 
2 7 .5 
2 8 -10.7 0 
2 9 8 -1 .4 
30 0 
31 - 1 3 . 7 -96 1 3.6 3 -2 

-1 .8 

16.8 

9.4 

T O T A L P R E C I P I T A T I O N I S 2 4 3 - 8 MM 

MEANMV18 
******** 

-11.96 

STNDMV18 
* * * * * * * * 

2.38 

MEANMV2 
* * * * * * * 

-91 

STNDMV2 
* * * * * * * 

28.8 

MEANDVM 
* * * * * * * 

5.35 

AWMMP18 
******* 
-5.79 

STNDDVM SDAWMP18 
* * * * * * * « s e * * * * * 

14.71 2.37 

AWMDPM 
* * * * * * * 

12.7 

SDAWDPM 
* * * * * * * 

4 .5 



BELEM DATA : APRIL 1980 

DAY BV18 BV2 DVB BP BP18 BP2 DPB 
*** ***** * x * ***** * X * * * **** ** * »***» 

1 -12 -77 19 0 
2 14.2 --2 9 
3 15 3 - 2 . 2 
4 0 

5 4 0 . 3 -1 .1 - 1 1 - 2 . 2 
6 20 .4 
7 3 - 3 - 8 . 5 
8 6 .2 - 3 . 7 
9 - 1 0 . 3 -68 14.4 7 .1 - 5 . 2 34 7 .6 

10 1 1 .6 - 4 . 8 
11 - 1 2 . 7 -84 17.6 21 - 3 - 9 -17 14 .2 
12 51 - 6 . 3 
13 17.7 -5 7 
14 0 
15 - 1 2 . 6 -77 23.8 18 - 2 . 2 
16 .6 - 3 
17 23 .6 - 3 -9 -18 13.2 
18 9-4 - 1 . 8 
19 4 .8 
20 17.6 -2 
21 14.5 - 1 . 8 
22 10.1 - 1 6 
23 -11 .6 -74 18.8 1 .5 - 2 . 1 -5 11.8 
24 - 9 . 6 -59 17.8 6.7 -1 .7 
25 26.8 -1 .5 
26 2 .4 - 1 . 3 
27 20.3 -5 .4 
28 1 
29 - 1 1 . 1 -73 15 8 3 .5 - 7 -9 - 3 . 4 
30 -11 5 0 

TOTAL PRECIPITATION = 374.2 M M 

MEANBV18 

-11.42 

STNDBV18 
xxxxxxxx 

1.07 

MEANBV2 
X * * * * * * 

-73.14 

* X * * X * X 

7.90 

MEANDVB 
X X X X X X * 

18.1 

AWMBP18 
X Ï X * X X X 

-3.35 

AWMDPB 
X X X X X * X 

5.5 

STNDBV2 STNDDVB STDAWP18 STDAWDPB 
t M H H 

2.9 
* * * * * * * * 

1.95 

X X X X X 4 X * 

7.8 



DAY MV18 
XXX x x x x * 

1 

2 

3 

4 
5 

6 

7 

8 

9 

10 

11 

1 2 

13 

14 

1 5 

1 6 

1 7 

18 

1 9 

2 0 

21 

2 2 

2 3 

24 

2 5 

2 6 

2 7 

2 8 

2 9 

3 0 

1 0 . 6 

1 2 . 4 

12 6 

12.3 

19.3 
15.4 

14 3 

14 .7 

•11.6 

•13 

10. 1 

1 0 . 8 

12 .2 

MV2 
* » x * 

- 7 0 

- 8 9 

DVM 
x x x x » 

1 4 . 8 

1 0 . 2 

- 1 7 . 4 - 1 2 2 

-91 

135 

109 

-99 

101 

1 7 . 2 

9.8 

1 9 . 4 

14 .2 

1 5 . 4 

L6 6 

- 8 8 1 6 

MP 

X x x x x 

7 0 

0 

6 2 .2 

0 

0 

0 

0 

3 

0 

1 0 

0 

2 4 

0 

0 

2.4 

0 

0 

0 

5.2 

0 

0 

15 

2 8 

0 

0 

1 8 

0 

0 

0 

o 

MP18 
xxxx 

- 7 . 9 

- 5 . 2 

1.1 

-6 

-9 1 

- 8 . 3 

- 2 . 9 

- 2 . 8 

- 2 . 7 

- 3 . 7 

M P 2 

XXX 

D P M 

X X X X X 

~ 2 6.8 

- 6 0 1 2 . 8 

T O T A L P R E C I P I T A T I O N I S 2 4 2 8 MM 

MEANMV18 MEANMV2 MEAN DVM AWMMP18 AWMDPM 

XXXXXXXX XÏXXXXX H H I H * * * * * * * i t * * XX 

- i3 .33 -100.44 14.8 -5.69 11.3 

STNDMV18 STNDMV2 STNDDVM SDAWMP18 SDAWDPM 

* * x s * * * x * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

2.63 19.48 3.1 2.32 2.6 



BELEM DATA MAY 1980 

D A Y BV18 BV2 DVB 
x x * 

1 
2 

3 
4 

5' 
6 

7 

D 

* « * x * x x x 

- 9 .8 
- 9 . 3 

-8..2 

n 

8 -9 .9 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4 

25 
26 
27 
28 
29 
30 
31 

•63 
60 
-63 

BP 
» X X X « 

0 
O 

21 .6 
8.6 

.7 
20.2 

4 . 3 
O 
O 
7.6 
2 .9 
3 .8 

21.4 
19 1 

14.2 
4 .8 

' .8 
14.3 

O 
1 

.3 
1.7 
O 
O 

. 1 
15.8 

O 
• 3 

16 
10.6 

.6 

BP18 BP2 DPB 
X X X X X X » 

- 3 - 2 
- 1 -5 

- 1 7 

-2 1 
.4 

-2.5 
-1 7 
- 1 9 
- . 8 

- 1 . 1 

-4 .8 

- .2 

.4 

X X X « 

- 1 . 8 

- 1 2 
- 6 

-2 7.6 

TOTAL PRECIPITATION = 190.6 MM 

MEANBV18 
Í * * « i f t f t « 

-9.3 

STNDBV18 
* * * * * * * * 

.77 

MEANBV2 
X X * X * * X 

-62 

STNDBV2 
* * * * * * * 

1.7 

X X * X X X X * * * * * X 

MEANDVB AWMBP18 AWMDPB 
* * * * * * * 

15.3 

STNDDVB 
* * * * * * * 

.90 

-1.9 7.6 

STDAWP18 STDAWDPB 
* * * * * * * * I * I I Ï I > » 

1.13 O 



DAY MV18 MV2 DVM MP MP18 

*** ***** * ** ***** ***** **** 
1 0 
2 -11 .4 -74 17. 2 0 
3 n 15.6 • -3 1 
4 0 
5 / 3.5 --4 . 3 
6 U 0 
7 -10 .6 -72 12. 8 5.4 -1 . 8 
8 - 1 1 . 1 -74 14 . 8 0 
9 - 1 0 . 3 -67 15. 4 0 

10 3 1 
11 0 
12 - 1 3 . 5 -88 20 0 
13 - 8 . 9 -55 16. 2 0 
14 - 7 . 9 -51 12. 2 .7 
15 - 9 . 3 -61 13 4 1 3 . 4 2 
16 -10 .3 -66 16. 4 0 - \ 

17 0 
18 0 . 
19 -11 .1 -72 16. 8 0 
20 -9 8 -67 11 . 4 0 
21 - 10.4 -67 16. 2 12.2 -1 . 4 
22 -9.8 0 

23 -10 .4 10 -1 . 8 
24 0 
25 0 
26 -9 -58 14 0 
27 -11 .3 -77 13 - 4 0 
28 - 7 . 9 -48 15. 2 11 .5 • -1 . 9 
29 3 — 7 
30 -8 -54 10 0 

31 28 -3 . 8 

DPM 
* * s * * 

11.4 

7.4 

TOTAL PRECIPITATION IS 106.3 MM 

MEANMV18 
* * * * * * * * 

-tO. 05 

STNDMV18 
* * * * * * * * 

1.42 

MEANMV2 MEANDVM AWMMP18 AWMDPM 
******* ******* ******* ******* 

-65.68 

STNDMV2 
* * * * * * * 

10.67 

14.7 

STNDDVM 
* * * * * * * 

2.4 

-2.2309 8 . 8 0 

SDAWMP18 SDAWDPM 
* * * * * * * * 

1.41 

* * * * * * * 

1.97 



PRECIPITATION DATA: JUNE 1980 

BELEM DATA MANAUS DATA 

D A Y BP BP18 
*** * * * * * * * * * 

1 0 
2 0 
3 0 
4 6 
5 10 9 8 
6 30 - 2 . 2 
7 0 
8 2 6 . 3 • - 3 - 4 
9 1 .1 

10 4 .3 
11 3 
12 3-5 1 
13 7 1 ' 
14 1 
15 0 
16 2 2 
17 8.7 •— .6 
18 10.9 - • 7 
19 .8 - 5 
20 0 
21 1.7 
22 0 
23 .6 
24 26 .6 -1 .8 
25 . 1 r 1 26 0 
27 0 I 
28 0 
29 
30 

-7 
25.9 .4 

SUM = 165-9 

*** **** 
I—> 

MP MP18 MP2 DPM 
* * * * * s * » * * * * * * * * * 

13 5 
n 

11 7 .8 

0 
0 
2.5 
0 

25 
0 
3 
0 
5 
0 
0 
0 
0 
0 
0 
6 

17 
0 

.5 
0 

12 
0 
0 
0 
0 
0 
0 
9 
G 
5 

85 

AWMBP18 AWMDPB AWMMP18 AWMDPM 
******* ******* ******* ****** 

- 1 . 6 

- 2 . 9 

- . 9 

.4 
- 2 . 4 

- . 7 

6 

.6 

-1.47 

SDAWBP18 
* * * * * * * * 

1.31 

7.46 -1.69 14.6 

STDAWDPB SDAWMP18 STDAWDPM 
* * * * * * * * * * * * * * * * * * * * * * * * 

.92 1.13 3.51 

- 1 1 12.2 

14 



PRECIPITATION DATA. JULY 1980 
BELEM DATA 
BP BP18 BP2 DAY 

* * * * * * x x * * * * 
1 0 
2 24 7 -. 6 
3 11.6 • - 1 . 2 
4 3-5 
5 2 1. 5 
6 1 9 . 2 -- 1 . 4 
7 0 
8 2 4 
9 3 2 . 6 

10 0 
11 0 
12 .1 
13 14 J 
14 10.7 • - 1 3 
15 16 5 
16 0 
17 .2 
18 4 .2 — .4 
19 0 
20 2 .7 
21 0 
22 8 
23 12.6 
24 11.1 - .4 
25 .2 
26 2 .8 — .7 
27 0 
28 0-
29 4 .5 
30 .4 
31 0 

SUM = 174 
AWMBP18 AWMDPB 
X X X X X X X « X X * * * * 

-.84 11.47 

x x * 
DPB 

x x x x * 

12.4 

M A N A U S D A T A 
M P M P 1 8 M P 2 

x x x x * x x x x 

1 
0 

11 
0 

10 
0 

.5 
0 
0 
0 

27 
0 
0 
0 
2 .4 
1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 

12.5 
0 
0 

66.4 
AWMMP18 AWMDPM 
x x x x x x x * * x x x x 

-1.89 16.85 

- 1 1 

- 1 5 

- 1 . 1 

-1 .8 

- * 2 . 1 

> 2 . 2 

- 3 . 8 

SDAWBP18 STDAWDPB SDAWMP18 STDAWDPM 
X * * * « « X X X X X X X t X X « * * * X * f t * x x x x x x x x 

40 1.56 1.17 3.98 

X X « 

21 



TABLE No. 2 - Mean difference between the " d " parameter and 51 8rj of the preci­
pitation and vapour at Belém [ A ( D P B - D V B ) and A ( B P 1 8 -
BV18) , respectively ] and at Manaus [ A ( D P M - D V M ) and 
A (MP18—MV18)] . Data given are for rain days only, (number of 
cases averaged " n " is given in brackets). The average difference bet­
ween the total monthly amount weighted data for precipitation 
and of the mean monthly vapour samples are given in square brac­
kets 

B E L É M M A N A U S 

Month A(DPB-DVB) 

("d" in % 0 ) 

Û(BP18-BV18) 

( 6 1 8 0 in % B ) 

A(DPM-DVM) 

("d" in %„) 

A(MP18-MV18) 

( 6 1 8 0 in \ e ) 

Aug. 1978 0.7+3.5 (n=9) 9.2+1.5 [8.9] 6. 0+ 1 .1 (n=2) 7.0+2.2 [7.8] 

Sept. 1978 -2.6+5.7 (n=13) 9 .6+_1.4 [9.2] 6. 1+ 5 .2 (n=4) 8.9+-1.4 [9.0] 

Oct. 1978 0.1+7.9 (n=10) 9.9+2.6 [7.7] 1. ,2+5 .0 (n=7) 8.5+1.0 [8.2] 

Nov. 1978 0.4+4.5 (n=ll) 9.4 + 1.0 [9.7] 5. 6+ 2 .5 (n=2) 8.3+0.8 [8.1] 

Dec. 1978 3.5+5.1 (n=ll) 9.7+1.7 [8.8] 3. 7+ 4 .0 Cn=2) 10.3+2.6 [8.5] 

Jan. 1979 0.6+5.0 (n=10) 9.8+_2.1 [9.5] - -
Febr. 1979 3.6+6.5 (n=15) 10.0+2.0 [7.2] 0 2 1 4 .6 (n=6) 8.5+1.6 [5.9] 

March 1979 0.3+_5.4 (n=16) 9.5+1.9 [8.6] 3. .8+ 5 .6 (n=8) 6.4+1.7 [6.7] 

Apr. 1979 0.9+6.0 (n=10) 9.9+_3.2 [8.4] 3 ,2j+16 .0 (n=3) 2.9+2.3 [1.8] 

May 1979 0.3+6.0 (n=15) 9.5+1.2 [9.0] 1, .1+̂  5 .0 (n«2) 6.8+0.5 (6.2] 

June 1979 0.7+3.5 (n-5) 9.5j+1.4 [7.9] 0 ,7*12.0 (n»2) 9.4*1.5 [7.7] 

July 1979 -1.0+5.2 (n=6) 10.1+1.2 [8.8] - 9.1 [9.8] 

Aug. 1979 2.8+2.4 (n=9) 9.3+0.8 [8.9] - - [8.8] 

Sept. 1979 -1.8+7.4 (n=9) 10.2+_1.4 [9.6] - -
Oct. 1979 0.9+6.0 (n=9) 8.9+0.8 [9.3] - -
Nov. 1979 - 11.3+1.4 [10.0] -2 .4 (n=l) 5.3 [8.6] 

Dec. 1979 1.5+3.2 (n=4) 8.3+2.5 - -

Average 0.68+1.67 9.6+0.6 2.6+_ 2.7 7.6+2.0 [7.46+2.0] 

[8.85+_.7] 

A t Manaus, (where alas statis­
tics is poorer because of the redu­
ced nember of rain days) there are 
occasional days where the differen­
ce between rain and vapour isotopic 
composit ion appears to be signifi­
cantly less than the equi l ibr ium va­
lue for any reasonable temperature. 

Indeed, the absence of a cont inen­
tal isotope effect in the vapour da­
ta, noted before, necessarily w i l l 

result in such a situation in view of 
1— 2 ° / oo continental effect found 
for the isotopic composi t ion of the 
precipitat ion between Belém and 
Manaus. 



Fig. 5 — Monthly averaged isotopic value (o18rj) of the daily rain samples at Belém 
(o) and Manaus (O). Error bar signifying a 1 o value of the scatter around 
the mean. 

We cannot completely rule out 
a sampling art i fact in these data: 
some rain droplets may have found 
their way into the vapour-sampling 
orif ice. A more reasonable explana­
t ion , however, is the incomplete 

overlap of the sampling periods of 
the rain and vapour collections. The 
detailed sampling of rain and va­
pour at 10 minute intervals, the da­
ta for which are given in Fig. 9, 
(private comm.) has indeed shown 



Fig. 6 — " d " — parameter of rain samples from Belém (o) and Manaus ( 0 ) on a monthly averaged basis. 

• 



I Fig. 7a - Frequency distribution of the isotopic values of rain and vapour samples ( 0 . 5 % o intervals): o - Belém data; 
3Ü O - Manaus data. 







1 9 7 8 — I 1 9 7 9 1 1 9 8 0 

Fig. 8 - Monthly averaged isotopic values of daily vapour samples at Belém and 
Manaus (ô18o values in upper curves, " d " - parameter at bottom of the 
figure). Belém data - o; Manaus data — 0 . 



- 120 

Fig. 9 - Isotope composition of simultaneously collected vapour and rain samples during showers at 
(10 minutes sampling intervals). 



that the onset of rain is often asso­
ciated w i th a marked change in the 
isotopic composit ion of the vapour, 
in such a way that equi l ibr ium bet­
ween rain and the vapour is main­
tained. Whether this change results 
f rom the downward transport of 
isotopes by the rain or the mix ing 
effect between surface and higher 
air layers by convective motions, re­
mains to be established. It is clear, 
however, that the "apparent non-
equi l ib r ium" between air and rain 
data is related t o a spatial inhomo-
geneity in the isotopic composi t ion. 

DISCUSSION 

We note at least three seasons 
in the hydro-meteorology of the 
Central Amazon basin. 

The period f rom June unt i l la­
te September is one w i th few fluc­
tuations in the mean isotopic com­
position of both rain and vapour; 
values range w i th in less than ±1o/oo 
around the average value. The pe­
riod is one of moderate rains, usual­
ly less than 25mm per day, and the 
data indicate a rather homogenous 
hydromass. This is the season whe­
rein the "regional mode l " (Salati 
et al., 1979) seems t o apply best. 
Re-evaporation w i th in the basin 
makes up the rainout def ic i t , as is 
confirmed also by an increase of 
the " d " parameter f rom Belém to 
Manaus (This latter effect is seen 
most clearly in the 1979 rain and 
the 1980 vapour data). 

During the period of October 
to November we witness the occa­

sional appearance of negative ex­
cursions in the isotopic data, espe­
cially at Manaus, which are uncor­
rec ted w i th events at the other sta­
t ion (for example in Nov. 79). The­
se occurrences possibly are related 
t o the incidence of storm systems 
(polar fronts) which approach f rom 
the south and do not fo l low the 
usual pattern of east-to-west mo­
t ion . Obviously this period is not 
amenable to modell ing by the afo­
re-mentioned model, nor can one 
expect to see the effects of re-eva­
poration in these systems. Indeed 
the value of the "d"-excess para­
meter of the Nov. 79 precipitation 
event is close to the average of 
d • 1 0 % o . Incidental ly, these ca­
ses of relatively low 5 values cor­
respond to strong (but not extre­
me) rainfalls, up to about 75 m m / 
day. 

The rainy season between Ja­
nuary-Apr i l , (ocassionally exten­
ding f r om December to May) is 
characterised by periods w i th ex­
tremely depleted isotopic values. 
During this season the events at 
Manaus closely fo l low those at Be­
lém, on the average w i th a delay of 
a couple of days. This indicates the 
predominance of the east-to-west 
air mot ion ; the phenomena, whate­
ver their cause, sweep across the ba­
sin f rom the At lant ic coast. Salati 
et al. (1979) associate the very low 
isotopic values w i th the posit ion of 
the ITCZ near the mouth of the 
Amazon. In any event this is a ma­
jor large scale effect and atmosphe-



ric isotopic levels rarely revert back 
to the undisturbed marine values 
during this per iod. 

In spite of the isothermy of 
the area and lack of clearcut f ron­
tal systems, the data suggest that 
many of the rainy episodes are re­
lated to events imposed on the ba­
sin f rom outside and that only the 
winter period is predominantly in­
fluenced by the internal processes 
w i th in the basin. Presumably then, 
winter is the season whose precipi­
tat ion pattern would be most in­
fluenced by any deforestation pro­
gram in the basin. 

Resumo 

No período de agosto de 1978 a ja­
neiro de 1980, fo ram feitas coletas diá­
rias de amostras de águas de chuva e de 
vapor d'água do ar em Belém e Manaus, a 
f i m de ampliar os conhecimentos a cerca 
de parâmetros ligados ao cic lo da água na 
bacia Amazônica. Estão apresentados os 
dados isotópicos referentes as amostras. 
Os valores mais negativos ocorreram du­
rante o período chuvoso (janeiro-abri l), 
at ingindo muitas vezes, valores de ô18o 
menores do que — 10° /oo . São discuti­
das as possíveis causas dessas composi­
ções. 
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