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MICROCLIMATIC SUMMARY 

Introduction 

oollect^bí SfSs^1^ T^tSnSp1^^8«^8 °f r*porta 
Panama Corporation under the project Enviwníí«*11? Î!fi1l <her Eng1neers of 
Studies in the HurnM I^opict. ^ ^r Regional 
Research Projects Agencyof the ^ by the Advanced 
search omce, ornee S ?he ^ An* Re- 
investigation of microclimaticTaL Deveippneat. it is an 
biological, and macro faunal condition« «+ y'a€>eta’» on, soils, micro- 
trypicl ;ele<tos ‘ite« 1* «>« prlacipü 
Reservat.!' n, lhe obJertlÍTcf^:^2?“^ »‘'Wc «ato Mmt¿jr 
enviroiæntai data tar roue ^ 1 40 ble qumtitativ. 

Fore^f-ch^cg^“;. eollertad at the Albrook 
the letianj of P^. O^hÎf^Æ.^,*^0^" ^ 

Albrook Forest 090 01'N, 79033^ 

Chiva Chiva 09o0l*N, 79°35,W 

eosçarativï Îtu^1^ Síir^«^nt2 œ^diti^i!0”!* ®íte pslped for 
forest and in a large clearing. Both are i %tropi041 seœideciduous 
annual precipitation is ampr^imatelv % a ^1°11 the 
dry season. spproximately 80 inches and there is a pronounced 

Jeters fous’ klLo- 
building to .lause the reoorSS eLwI^i^î “ «^-œnditioned 
«BproKimately 30 meters aho^sea^Sff^ °b8ervers. Both sites are 
the Albrook «it. 1. .bout 26.5 „ter. ábovTth^íjrSLd!'' f0rMt omaBy “ 

“» aJwook end Chiva ChiS^lteaf' ^wa^obeérntr* "•.”e>*ured 

the towers to provide measurai^ta “^na^d at several levels on 
al instruments^ipS“^^! P~^e. Addition- 
ground. All imtrumenrSL™ Îîe on ^ near the 
4, and 5 show the instruí array at Se-^Uesf ^ ^ FigUre8 3» 

at or“feduce^to Í0 ac^full0hour * and Jr -nsoo s ed 8X6 recorded 
punch cards, together with all ^ pUnch cardfi* These 
Center Technical Library Annex stored in the Tropic Test 

1 
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FIGURE 3. ALBROOK FOREST SITE, GENERALIZED PLOT 

4 



H
w
 EJ 

LEGEND 
• Recording Rain Gage 
O Evaporation Pan 
£ Piche Evaporimeter 
♦ -pífrared Thermometer 
X Grass Minimum Thermomet 
*=> o.5m ííygrothermograph w 

-Surface Tenç> Probe 
O Soil Moisture/Tem Panel 
e Exposure Racks 
o Walkways 
T WBGT 

so i : Tower 

E 

P L 0 ' 

E 

E 

□ 

N 

Meters 

Obsvr Vans 

FIGURE 4. 
CHIVA CHIVA OPEN, GENERALIZED Pi/yp 



EHUIXJK 
FOREST 
SITE 

Ay By C y E legend 

A* Wind Set 
B* Hygrothermograph 
C* Piche Evaporimeter 
D* Telethermometer 
E* Rain Gage 

A, ByC, D 

B» C, D 

JB» C 

figure 5. instrument location on towers 



S
U

M
M

A
R

Y
 

O
F
 

M
E

T
E

O
R

O
L

O
G

IC
A

L
 

O
B

S
E

R
V

A
T

IO
N

S
 

H
O

U
R

L
Y
 

D
A

T
A

 

D
E

C
E

M
B

E
R
 1

9
6

6
 

£ 

g 
E 
p 

CO 

£ 

c 
0 
5 

K 
<0 

2 

1 
8

7
.6

 

8
8
. 

S 

8
8
.1

 

8
8
.2

 

8
6

.0
 

8
6
.0

 

8
6
.3

 

8
5
.8

 

c 
53 V 
5. 

ro o ir> m *r *r 

«o u> m to to tn is> ts> 
f** rMrvf>.fN.rs.fs.|v 

C 

OÛ 
20 

(M COvOf^OO'PO 
O O <T> <r> <T> o> <T> O 
C*» P*- kO lO lO «O (M 

œ r» en en CM CO M- CM 
— CO — — MTTP^PO 
tv CMpvrvrvivtvtM 

CM 

ro 
fNl 

7
4

.1
 

' 7
3

.5
 

7
3

.5
 

I 7
3

.4
 

7
3
.0

 

7
3
.0

 

7
3
. 

1 

7
3

.5
 

—» M3 fM 03 CM CO CO fM 
9P CO CO CO CO CO CO ÍO 
fs. fv fV Pv fs. rv ÍM 

CM 
CM 

CM 

O 
CM 

O) 

CO 00 CP 00 O' M1 1/3 (T> 
M1 CO CO CO CO CO CO CO 

psrvr^iMfvfvfv, 

lO CPPOOP-CvOOiN 
CO M1 M" CO CO CO M1 

rv fS. fM IV (V ho (M |M 

03 M3 rv M3 CM CM CM P- 
V M- V RT M* V M" V 
tv tvtvtvrvtvcvrs 

^ O M3 IO oo (M 
60 io «o «o *r v v «o 
tv rv fN> pv rv ps r^. 

i 

É 

i 
p 

CO 

fM 

M> 

tO CO M3 60 00 CO 

M3 M3 M3 60 tO tO tO M3 
iv r» tv rv rv fv rv tv 

03 ^^03rv«H^4C0<O 
fv^OSIvrvfvfvfs.h» 
^ •fltVtVpKfo.PfclVfSw 

■3 
o5^,0®r1ro'lir,/ï 
O3*¿O3O>QD<D0OMIB 
tv «tvtvfvrvtvrvrv 

irt co^o3-^cr3toco6rto 

2 (b00030303<T»03 «oEooœrvrvrvrvrv 

I 
L 
3 o 

.0 

1 i 

-CP O jj^CMOOD 60 00 CO 

— • — oocnoioioi 
OO^ODCDOOP'.lv fvp. 

.c 

CM 

o 

s 
0D 
O 

8
1

.5
 

(o
r 
a
ir

 

8
2

.2
 

8
1
.0

 

8
0
.6

 

8
0

.9
 

8
0

.5
 

; 8
0

.1
 

7
9

.6
 

-«‘JjcocDMr^roo*' 
cm cCMOoooom 

.* I -«-■ ® * *.“.* - - 
-* pCMM3co4r<T>aocr> 

CM 2 CM* O O O 03 03 « 
. ® 1 « « *.a.a.a a 
'r^to^flDOtoiM'r 

O 9 O 03 «3 03 «3 CD iv 
00 ^ ® __ IV (N tv |v |v (V 

tojvootvcotoiOiv 

a3 «>tvM>M3v060kO 
tv^ivtvlvrvtvlviv 

7
5

.3
 

li
a
 l

e
«

 

7
5

.2
 

7
4

.6
 

7
4

.3
 

7
4

.6
 

7
4
.4

 

7
4
.2

 

7
3
.7

 

h* 
O 

MP^OMOM'CM-tCOlO 

CO 1*3 CM IM CM CM CM CM 
K tvIvcsK-vPap. 

U> 
o 

IO 
o 

o 

I 
f 

7
3
.2
 

7
3
.2

 1
7

3
.1

 

! 
! 

¡7
2
.9
 

7
2

.8
 

7
2

.6
 

7
3
.0
 

7
2

.7
 

7
2

.6
 i

 i 

7
2
.8
 

7
2

.5
 

7
2
.5

 j
 

7
2
.3
 

7
2
.1
 

7
2

.0
 j

 

7
2
.3
 

7
2

.1
I7

2
.O

 
t 

7
2
.4
 

7
2

.2
 1
 7

2
.2

 
’ 

1 

7
2

.8
 

7
2

.7
 

7
2

.5
 

i 
i 

i 

rt 
o 

CM 
o 

! 
! 

7
3
.7
 

7
3
.5

 

I ; ' 
7
3
.2
 

7
3
.0

 

7
3
.2
 

7
3

.1
 

7
3
.0
 

7
2

.9
 

7
2

.6
 

7
2

.4
 

7
2
.6
 

7
2

.5
 

7
2
.7
 

7
2

.6
 

7
3

.1
 

7
3

.0
 

¡ 

o 
CD CM CM -. 00 cn 00 CO 
CO CO CO CO CM CM CM CO 
iv rviviN.c>.rvfvtv 

S I 4
6
.0

m
 

2
8
.5

 i
n

 

2
6
.5

m
 

1
3
.5

m
 

8
.0

 m
 

4
.0

m
 

2
.0

 m
 

1
.0

 m
 

0
.5

 m
 

I € 

53 
(S)TS isaioi) 4CKXiqrv 



S
U

M
M

A
R

Y
 

O
F
 

M
E

T
E

O
R

O
L
O

G
IC

A
L
 

O
B

S
E

R
V

A
T

IO
N

S
 

n 

« 

% 



S
U

M
M

A
R

Y
 

O
F
 

M
E

T
E

O
R

O
L

O
G

IC
A

L
 

O
B

S
E

R
V

A
T

IO
N

S
 



S
U

M
M

A
R

Y
 

O
F
 

M
E

T
E

O
R

O
L

O
G

IC
A

L
 

O
B

S
E

R
V

A
T

IO
N

S
 

mm 19HP 

< 
I- 
< 
0 
>- 
-I 
K 
3 
0 
Z 

« 

s 
w 
Ü 
u 
Q 

* 



S
U

M
M

A
R

Y
 

O
F
 

M
E

T
E

O
R

O
L

O
G

IC
A

L
 

O
B

S
E

R
V

A
T

IO
N

S
 

H
O

U
R

L
Y
 

D
A

T
A

 

D
E

C
E

M
B

E
R
 1

96
6 

F M
o

n
th

ly
 
S

u
m

m
a
ry

 

: 8
0
.0

 

8
0

.0
 

7
9

.S
 

. 
8

1
0

 

0
.7

3
 

0
.7

3
 

0
.7

0
 

0
.8

9
 

: 

«> tv <ri cn 0 ^ cd io 
—< m «o M X 

m io ro fv .... 
fv (V fV 

c 

Ä 
O. 

& 

fv \0 Pf O O O O O 
• • • m o o o o 

00 00 Of <0 .... 
U> to <0 • o o o o 

Pi i*1» i>4 ormoaipf 
4» » « 4P <T> 0 0 
IV fv |v fv 

(M 

« 

»n trt fv nfMfnwtio 
• • . » rvj o m — 

P-J P0 CM fv .... 
P- IV fv • O O O O 

0 P» 00 00 CM O O O 
• • . 4P o o o o 

P0 IM CM fv .... 
P> fv fv . O O O O 

P'4 
P'4 

10 IV — fv 4P o O O 
• . » o o o o 

4M CM C*f fv .... 
fv fv fv • O O O O 

I 

ÍN 

o 
P4 

«n 

<*> 

IV 

•d 

® 00 CM 10 -X O O O 
• . . f*î O O O O 

CM CM m fv .... 
tv fv fv . O O O O 

CM If) fv —< O O — 
• • • — O Q O O 

p> in in fv . . . . 
fv fv fv . O O O O 

4P V 9> fv — o O — 
• • . <n o o o o 

Pa in m t0 .... 
fv fv tv . O O O O 

o —i fv mrMm«0 
_• • • 00 o o o 3 

IV fv fv . O O O O 

91 O t/> O CO 4p CD fv 

4P m to 0 .... 
fv fv fv • o o o o 

im 0 m 0»*o*p> 
• • • 0P44pm^ 

0 0 0 0 . . . . 
IV fv fv <0000 

1 
1 

tlf 

*r 

fv 0» CM O 00 0 IM 0 
♦ . fv -. cn 0 oc 

0 0 0 0 •••• 
fv fv fv • O O O O 

» fv O — 0 CS tv 0 
Oh — CM PI 4P 

0 0 0 0 • • • . 
fv fv fv • O O O O 

0 

'S 
N 

I 

pf 

Ct4 

o 

s 

«D 
O 

0 CM 0 OCMO^tO 
■ • • — IM — O O 0 0 0 fv .... 

fv fv fv .OOOO 

® «m m o tv 9t tv m 
• • • 4P o O O >4 0 «• 0 fv .... 

fv fv fv . O O O O 

® • O 9t 0 0 O P> 
• • . 0 0 0^0 0 0 0 fv 

fv |v fv • O O O O 

iM 4P m ooincM-<n 
. . . 0 o o o o 0 0 0 fv • . . . 

fv fv fv O O O O 

fv 0 cn 04pcn«0 

V V £ ° °. °. =: 
fv fv fv . o o o o 

® 0 m -. oo o 0 fv 
• • • 0 o -X — O 

« P» CM fv . . . . 
fv fv fv • O O O O 

IV 
O 

s 

>n 
o 

4» 
o 

• • at m o 0 © <ji 
• • . cn p> cm o 

-4 -< —■ fv • . . 
fv fv fv • O O O O 

0 0 9* — « fv 0 0 
. . . — O O O O 

— -X -< fv .... 
fv fv fv . O O O O 

tv fv e oimimoo 
. . . o o o o o 

—• «X CM fv . . . 
fv fv fv . O O O O 

® 00 M 0-.O — o 
• • • <810000 

-X -< CM 0 .... 
fv fv fv . O O O O 

o 
o o cn -xcmocmo 

• • . o o o o O 
IM CM CM fv .... 
f. fv fv . o o o o 

P4 
O 

o 

-• CM <9 0 p> 4p o P» 
• • • -X O 3 O O 

IM IM iM fv .... 
fv fv fv • OOOO 

<n 9 0 O CM 'M O — 
• • • m tv 0 0 oo 

CM CM CM fv .... 
fv fv fv • O O Ti o 

I ] 
î ï ê 

ïd ÿô & Z 2 2 2 
8. 

Ü 
_L 

§ 
55 («»11* jsajoj) ^oojqiY 

55 

If ! ! 
a 
« 

11 a a 
3» 

u 
I I 

22 

!h! Vã ^ 
tlf I 
ih I 
:«l f 
« « a • 

111 i a a a s 

III 
I » I 

CZ 2 

a 
3 I 

i 
E* 
2- c 

fî 
i* 

IJ 8 o 

if 

f 
I 
! 
3 

1 

a 
3 
I 
O 

8 
! 

>è 



S
U

M
M

A
R

Y
 

O
F
 

M
E

T
E

O
R

O
L
O

G
IC

A
L
 

O
B

S
E

R
V

A
T

IO
N

S
 

H
O

U
R

L
Y
 

D
A

T
A

 

D
E

C
E

M
K

t 
19

66
 

12 



S
U

M
M

A
R

Y
 

O
F
 

M
E

T
E

O
R

O
L

O
G

IC
A

L
 

O
B

S
E

R
V

A
T

IO
N

S
 

< 
h 
< 
O 
> 
J 
o: 
D 
0 
X 

ac 
ä 
S 
u 
U u 
Q 

M
o
n
th

ly
 S

u
m

m
a
ry

 

X 
« 

2 

1 

1
8

 

1
5

 

6
 

c 

: 
2 

VO —1 o 

c 

s o o o 

0« 

§§ 7
4
1

 

7
4

1
 

7
4
1

 

1 

È 
? 
& 
tn 

û 
^ w 

41 
0 a 

m E 
c — 

s 
2 

>> 

3 
c 
A 

5 

'T 
fN 

ro 
ÍNJ 

(M 
CM 

CM 

o 
eg 

U2 O O 

vo o o 

4/2 0 O 

4/2,-4 O 

4/2 o o 

01 

02 

rv 

U2 

1/2 

m 

eg 

o 

02 
o 

CD 
O 

IS 
o 

VO 
o 

i/2 
O 

o 

r> 
o 

rg 
O 

o 

40-1 O 

1/2 O o 

«ioiioiii 
2 ^_2_a 2 2 2 
M 1« W ’ ¿¡2 0) CO 

4o-£-.aSo5Sfi 

.. — « . - ' * « - «0 « «9 

-.1-11° 111 HI m Hi WWW 

OOC<M^CO ^ "c *C 

s.S.- S î S î - 
Im 4— U U U k* 

? Î fi 2 ? S 
c c c c c c 

“ I - g 1 ° g 1 1 

ë ë- ë ë ë ë 
. S^SSoSSS 

1 11 111 
^w^vicfl0 cococn 

? § g g g ? 

- 1 - 1 1 O 1 1 1 

Ji ,4=-- ääk 
«i « vi io io en 

* J ° 1 ë ° i Ê ë 

VO o 

vO O O 

vO © o 

4/2 —4 O 

vO —4 o 

vO O O 

4/2 --4 o 

§ 
(A 

« 
> 

_1 4
6

.0
 m

 

2
8
. 

5 
m

 

2
6
.5

m
 

l 
3
.5

 m
 

8
.0

 m
 

4
.0

 m
 

2
.0

m
 

1
.0

 m
 

0
.5

 m
 

a 
¿5 

0) 

C/2 

(ails isaioj) >toojq[V 



S
U

M
M

A
R

Y
 
O

F
 

M
E

T
E

O
R

O
L

O
G

IC
A

L
 

O
B

S
E

R
V

A
T

IO
N

S
 



A
L

B
R

O
O

K
 (

F
o
re

st
 s

it
e
) 

D
E

C
E

M
B

E
R
 1

9
6
6

 

L 



A
L

B
R

O
O

K
 (

F
o

re
st
 s

it
e
) 

D
E

C
E

M
B

E
R
 1

96
6 

É 



A
L

B
R

O
O

K
 (

F
o

re
st
 s

it
e
) 

D
E

C
E

M
B

E
R
 1

9
6
6

 

'"'»Maim m 

k 



C
H

IV
A
 C

H
IV

A
 (

O
p
en

 s
it

e
) 

D
E

C
E

M
B

E
R
 1

9
6
6

 

18 



j

I -
■3

*JI

I

:1'■>

1
48

48

>
>

<8

48

1

1

cr

cr

> c 
c

cr

cr 10
.0

<4

u
48

t8

cr
cn

o
d

48

48

cn
cn

CO

CO*

C

c
«s

CO

c»
48

48

fC

CO

\ CO 
» CO

c»
cr

CO

CO

cn
>o

CO

CO

•cn
cn
CN

in

CO
CN

CO

CO

CO

CO
s •*

«•
<•

CO

c»
CO

cn Cf

CO

CO

CO

CO

CO

CO

o
d

40

40

8
f»

f
fs

t£

“

CO

CO

f

c*

CO

CO

cn
CO

CO

CO

CO

CO

CO

CO 2I s
CO

d

£ O

fN IN

c*
CN

•0
w
to

0

m
0

d
0

40

• •
«/
(S

rt

c*
CN

80

CN

i ”
CN

CO

OI

etc

0

d
0

94

r» IN

a
cs col CN 

co| CO
1 1

i cnI cn 
1 "1 »

8«.

d to CN

0

9>
CN

«B

1/
<N

«i 48

4M

m
CM

CO p CN

CO
1 CN 
! « 48:

CN

CO

0»[ O'

cnI d

<«
*>

©

rt

<N

C»!

CO

«
cy

CO

CM

CO

CN

c«i
CN

CO

”

CN

CO
'".1 ®. •1 ~| «

2 ©

o
<N

o
d

48

40

CO

CO

CO

CO
o
o

t J
' "1

m ;»| n
CO to' (O 

— CN
o»
91
fM

to

40

CO

CO

CO

CO

80

80

CO

CO

CO

CO

40

40
*.l 1
-1 , ”

CO

CO

co| CO 
1 CO| CO

c*c

^ 2
o
o

to

to

to

to

to

40

40

40

to

to
1

1 1

CO

CO

CO

40

0

d
- ©

©
<M

o
d

CO

CO

CO

CO

CO

CO

CO

CO

•o
to ;

coi to 
co' dl

CO I <o 
co' d

4o| CO

dl CO

2 rv

80 lO

e
o*
CO

CO

d 1 1
40

0
CN

"Itr
0 CO 
CN

s o
o

40

40

40 o
o

CO

CO

; CO 
1 ***

1
j CO

CO

CO

0

0

coj
SI

8 o
o

« CO CO

co| co’
40

to 1 1 ®’ ®«t •o o
40

40

«o
d

0

0

6
o
o

tO'

d|
1:^—1—'
”1 1

CO CO

4o| CO

CO

CO

CO

CO
-'
•0 .
CN

8 to

«o
CO col o 1 CO ' .O 1 tO

co' co| d| CO t col dl
CO

CO

8
o
o

CO

CO CO 1 ' 1 
1

cn| 40 ! r>j CN

« •* , CO 1 CO
i 1 <m1 «

<0

•
8 <D

to

«
o|
d
“■l

T|1 1 3.
3

6.
6

23
.3

23
.3 0

0

S 80
* ”!

CO 
CO 1 1 I I 1 Oj « col o col »8

j d> CO col d' col ^
____L L . 1 - - -1

CO

CO

8
o
o

to

to

to| CO

toj CO '^•i 1 ! 'll
_1______ L

"11
40 o 1 co| « 1

^ .
d

•
to

«
CO•
CO

CO

r!

1
coj

1 'll ''.1 %i ».
"j :: .*,! s

■
CO

z
M
Z
Z S

at
Z

U|

M .. 2 i 
c ^



I

Q

n
m

n

a:

Z, 2{ y|

r».
9»

O

e
2

«*• **•

I t i it

f
I

• i



C
h

iv
a
 
C

h
iv

a
 
(O

p
e
n
 s

it
e
)_

I 
«
b
ro

c
k
 

(F
o
re

st
 s

it
e
) 

SUMMARY OF NON HOURLY DATA 

DECEMBER 196fc 

Summary of Elements with Non-hourly Frequencies of Ooservation 

Site Element, Units and Exposure 

W3GT Index1 
(at 1.0 meters) 

Evaporation3 
(in. at 4 levels) 

Description 

Index value 
Dry bulb temp. 
Wet bulb temp. 
Black bulb temp. 

Number 
of Obs. 

434 
434 
434 
434 

Minimum 
Value 

Piche (46.0 m) 
Piche (26.5 m) 
Piche (13.5 m) 
Piche ( 0. 5 m) 

31 
30 
17 
24 

69.2 
69.4 
69.0 
69.7 

Mean or I Maximum 
Total Value | Value 

75.8 
77. 1 
75. 1 
77.5 

81.8 
86. 3 
86.3 
87. 0 

0.012 
0.012 
0.012 
0.006 

7.951* 
5.351*| 
1.806* 
1.190* 

0.793 
0.464 
0.214 
0.171 

Precipitation from 
RaIngauge Network3 
(in. at 1.0 meters) 

Stem Flow2 
(in. at 2.0 meters) 

Gauge # 1 
Gauge # 2 
Gauge # 3 
Gauge # 4 
Gauge # 5 
Gauge # 6 
Gauge # 7 
Gauge # 8 

52 
53 
54 
52 
52 
56 
5 5 
50 

Small tree 
Medium tree 
Large tree 

WBGT Index1 
(at 1.0 meters) 

Evaporation3 
(in. at 0. 5 meters) 

Minimum Grass temp3 
(°F at grass tips) 

22 
20 
1 1 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

Index value 
Dry bulb temp. 
Wet bulb temp. 
Black bulb temp. 

434 
434 
434 
432 

Piche 
Pan 

None 

31 
28 

28 

0.01 
0.01 
0.02 

67.2 
66.2 
67.2 
66.8 

0.006 
0.006 

66.0 

5.88* 
6.24* 
6.02* 

4.70* 
5.26* 
6.06* 
5.81* 
5.27* 

2.00 
1.48 
1.18 
0.82 
1.08 
1.18 
1.14 
1.15 

6.61* 
5. 85* 

231.37* 

78.5 
79.7 
75.4 
88.3 

1.65 
1.20 

75.59 

91.1 
92.6 
92.6 

124.0 

4.807* 
3.488* 

0.342 
0.220 

70.1 81.5 

1 - 

2 - 

3 - 

Hourly observations between 0600 and 1900 hours inclusive 
Six hourly observations 
Dally observations 

Total Values 
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