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GROWTH AND WATER STRESS IN JARRAH (EUCALYPTUS MARGINATA SMITH)
DETERMINED USING ELECTROMECHANICAL DENDROMETERS.

CROMBIE, D. STUART AND TIPPETT, JOANNA T., DEPARTMENT OF
CONSERVATION AND LAND MANAGEMENT, COMO, PERTH.

The electromechanical dendrometer described by Davey and Mason
(Aust. J. For. Res. In Press), when used with an automatic
datalogger ("Starlog" by Unidata, Perth), enables continuous
monitoring over long periods of changes of tree girth of as little
as 2.5 microns. We are using the automatically logged dendrometers
in the study of jarrah water relations as they relate to jarrah
pathology and silviculture. A direct calibration of trunk girth
against trunk water potential will enable more detailed study of
the effects of Jjarrah water relations on the growth of
Phytophthora cinnamomi in its tissues to be made as low phloem
water potentials are known to slow the growth of Phytophthora
cinnamomi in jarrah.

Diurnal shrinkage of the lower trunk of trees was found to vary
substantially from day to day and the effects of particularly
large variations often persisted for several days. Daily and
longer term variations in girth were presumed to arise from
differences in tree water stress and gave hope that dendrometer
measurements could be adapted to estimate daily water stress in
jarrah. Moreover, changes in girth of the lower trunk and high in
the crown are almost synchronous, indicating that measurements
made at the base of the tree or in the crown can be used equally
well in such esitimations.
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Diurnal shrinkage of the lower trunk of trees was found to vary
substantially from day to day and the effects of particularly
large variations often persisted for several days. Daily and
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Diurnal changes in girth in midsummer were least on the severely
water stressed Z site (see below) and greatest on the the
well-watered S site. These differences are unlikely to be entirely
due to variations in the water status of the trees on each site
however as other other factors, such as bark thickness and cambial
activity can affect daily shrinkage also. The relationships
between all these factors and stem shrinkage is 1likely to be

complex and may differ between sites.

Shrinkage was greater on the dryer Z site than on the better
watered S and P sites although exceeding growth since November on
all sites. Net decreases in tree girth were recorded before
significant falls in predawn leaf water potential became apparent
suggesting that long delays exist between overnight recovery of
leaf water potentials and rehydration of the overlying bark.
Periodic calibration of changes in stem girth against leaf water
potentials on each site, with corrections for growth and lags
between water potentials and variations in girth, is to be used so

that girth measurements can be used to estimate tree water status.



f /x

VO

7 ;%1.4-—/ z/;n_’

1136

' /)/:%?

19678

4/

s

@&w1‘¢wx

/0/7ﬁ>

[/

A
/35

jo%

>

S N S AR SRR

50

[2e4

/ ?/}'9

|70

L
| /0’4/«

?i ;)

/ a’ﬁ [(jﬂ

95/4/)

/54 -

—— g

/RS

/:/ )
i
i




Dk

1/3/e>

b K

| /2/5%9»

S t=Bs SR ool L R

|/ [ZP%)

) 11 (242)

W1 (4:19)

e

ro9( )

127 (+9)

/09 ( 7)

4 (oed

(ffrd] 4/

2 44 | |

77 (vt

|17/

- |/¢e

WS S

/ 7/ ()’i%

/47 .

i
|
|

1os”

|z04

{42

—

'E/?i!}

4
Tz e Ao
|

LN
+¥3

| !
WA

%//i’/(’?




B ok Bl it

Uowrit /r/?/f? /7/e> Jzu/fgﬁ N [s/e2| 19/ | [ | s ﬁf/m;/o /9 [¢7
(Trse WY (o o] (fl o] '

/ (TM /;céém} 258 24T 288 258

L (gl (19 /€2 /€1 93

3 () | I (<5 &z (449 A5 255 25 | 28T

¢ (Y | €l (4| ta (3] 133 254" 2557 288 s1]
:’ (1) | 1 (300 & (459 Zo€& 255 25% 107 (3]
£ (5)| L, (54d)| 2 (%% 2oy 2¢¢ 257 b

2z (3 |1 (379 | & (4%) /2.9 773 et /4 (52))
g o |y —| — 2575 s 255 —

sl fulst

1o/ (7>

?/10/¢7

2T
/62
2
% ?J’(J-;/
/s /51?)

P

/7Y%

.,

265

244

/2S5

e

423

5 I




26/11/%6
2

19/2/57

Pre. Md
873 | /638
/143 | 2304
040 | 2717
2417 | 30°87
2553 | 3130
/390 | 2383
iy | #s
& 3 |\ jz 7
4

/0-03

63

7-60

£33

ZE7




Z el o ///’ e /'/-//cwm- DN:) < /"f"‘f wet (Ao

“’ i //:/ e

L
I
N

55 el ST s |74

4s 3% L€ 3 4o /70

¥ 044 * O /638 ¥ 079




102

B75 2

A




Date . 164/3x D3 4o (5-5 (o0
Sg,npl.;zj Tome.: 2735 0400 /158§ jOS5” ~
04 S5 /s S /0 5~
TREE {\)o EDQI P q 2 Cammg_m"ts

NO

{ N

\_;_\_‘_‘

X

/l-43

/S8




Timne

Wet T

Rel Hum

[C-gX”

/3O

11 25

($O

Commg.c\*s

A

)12 20

2 |

><|

2R304

Y.44.

( D)
W




Wef T

Rel Hum

?l Qv N\

Commg.r\'\'s

éJJ

"L/\‘\ —

X\




Rel Huem

Commm*s

J L . '\_
27 / 4
,/ 7’ // v‘/ ,/‘:, / / /' il /“,/,i / 3
~ 5 F
+ . ) / 5 7 J L /C/>
4 ,.ll’ //’ "/‘C’.L o // /3
6{‘ B / . / :/-(— ,’/k c9 / / ‘IL
/(,
/} 2
——; - ——— S————— — B —— — — —— e __.I —.. - ————— ————
( X 2 -
\ | L7117 2|95 R O17 * oy
P




Day |

165

NO

O\

C ammgn*s

" o o
D (-/ Sy Il i 1“’\ only 2 lases
.X /7




o bt ] / -: '1
- f 2 - “l ks

7 O D&

7~

{ A O b i

. U/ X g 7D

— G 5= L OF
===

o

v

> ‘ ;
,fl s o ¢ i |
& “ s & ~ )
b 84 b - <7 ‘



2 238 o ) - -
)

4 22 ﬁ
s~ 299 — o

- ——
{

PO R — o —————— i

- = ] e _ TN ——— =—
- S o —_— e

4
- - . ) \
" y
s ———————— "



O B 2R SN ST STk
w4 & ,\/" .7 n .7 oy > -
VVVVV 7 A Q {)</ ( / , e ] 5 / S
—— | ——————————— . - N = S o

W

H

A
o

o B
& ) <

= £

e N N ey by
.
" ]




Tﬁea [\)o E)al P qKJ Comm’ts
Vi
l (2-0
z 12
ENE
+ /62
S| 14¢
& 15O
—L——-E;_EL¥
X /390 % 14/




wy tgi ; Z | Tine Day T jlaoet T Rel Hu
hn‘}‘e M /5/4— /87 135 22.:] 13- ¢ |
TR9£ {\)o P)Ql P éo (\omm'ks
/ 2)-9 014 030, o-l8/ 0-(8 20
2 2 -0 017 014, 020 (16 19

3| 25¢ | O 020 019,008 /8

| a8 008 028, 02 OIS /%

232

S| _# | 0l4 021 0144 O15 U9

6 236 Q1% 024 012 oo /4
7 7 " e
b — . -
X 12383 ¢ 172 ) O/8 t o
Sroed WANIKS
gl B.att




O\ W T~

S.LQ

67
5 ¢
s-4
9-0
&6
&4

545 23z

[
(2

w5

&6

70
+2
66
38
e -

x|

£-17 22805




% 1)

+
){
Fad

PSJ'S“_N?‘,\Qs AR
F? ABowL Basan
P// =Kes No S
/:/oZ/’ Kats No 4
£

& /3/[! :

s

D/17 T A2 A wez 7 75 3.

T

" b0 bl hY b1 - By -62 /S/’/
b b2 57 b2 £
% SIS | TH g 49 Y72 57‘
- i . , /’
88 1% 3% Yo 59 M’j
e TSRS L ST "R TR ad
/0 y |
l Bb . 14-,3 ' br‘ ) 5* §é [/?.(‘ v/ ﬁ’.l‘, ’J %eif, I
X QO-60 00 157/ -f‘{??_"
/ Dfﬁ 7 = s T
WS BN RT B B R (8
S N 158
- S SRRy B e IT.2
bt 30 bl cbl 42 \3- 2
%0 1 . &S by 60 Zi: 6
27 k0 3 22 30 /2 - .
-
X 049 o2 /728 73 /4




DR,V T L}_)e‘l' T Rel Hum
Do"‘e . /:7///?7 330 175 /6
'{3 9 ‘/71 [)C)Qf"\
[l) % :?5‘36’1‘\;\,\
IRPE f\)a E)ol f 30 Commgn‘\'s
S <2
5z 72
S 3 5. 6
> A
2 5
56 -2
§9
s 8
s 7
£ 1l 76
5 T2
> 636 * /02
P | 5
Y =
P33
P ‘ ) ) 7 S
5 658
P& o - I
B/
P8
Po. 76
Plo o
P 7.2
JE N ,
¢ 13 6k




..ide. 3 L/' » Time Dey T Wet T Rel Hum
D o+& ; { 5%[/57 S = 535 o ¥-5 VL
_SQQPJ%_M : . 5 - | Yo (;7\ C & & '—Jv/
]
\ ’ = :
- s ”"73""“"'?\ C’M'H;L.fé\j helisee ., © L e chod
&L% Pal P 9o T

e 24 -15 .57 31 38

4 . i 5
..‘:‘l } . \.-’}' s & 1 £

o
Ay
al
B
h
~
Lo
\
(A

L -0
202 | -6/ 63 55 w7 sy

-~ —~
7 b | G ~ & . " P
/ { _ O’ J I (_/— . _/) L C /7 -

144 |1
/8¢

19-4 7.4

/?6 ot 2z, 4/ . (j‘/ ) 'é./?/'/' <9

IO iy ST ey
/gg - ./// ’S/Z '37’-7 O C"u

- . /“ '/ \“. . .




_5*6 : ’ < i ' Tlme Dgfy T Wet T Rel Hum

DQ'}'G’A ) /O/Ql/*57

smP\,ij Time. ¥ SORge.

; p C’C (1&/Qf\
TRee f\)b | 60] P qKD Commg_r\‘\'s
L §
9 |4 K
4- ‘ oo
1 j\ C‘ -3




Site. = & | Tine | Day T [Wet T | Rel Hum

. e P flid(u/ﬂ\
E)Ql e 90 Comments

L <. i ey - 7
A P e WY LI




Tine Dn.,v 1 Wet T

Tﬂe.e No B)Ql P qﬁ Commg_n‘\'s

¢ \\




Rel Hue

et
\V]
/\
p— —

)
\ ,'\\~

~~

R O4 2 04 )




%

{det T

g 2 R4

_Dn ‘}'p

Baion Pl"‘:: T e

{J’:‘_ \ / i/

\ Very Ve
: :

- 2/3/%

-2

o5as
oSyt

/5o

/3 &

¢ v 1 ! ¢
{va kA MO S *} e A4 ANl

LEL_M__&Q‘ P 30 C amoeeocts
<J

| Y6

2| 9¢

;\ i? i (&

S| 12c¢

6 [O-2

[]] 128

X //03 I /44

i




[) Al Tine Day 1 Wet T

e 113/9? 0570 [iS (30

Rel Hue

¥ ? 4
W Cnmel Yoo wel He (eaces

qo - ‘ (\ammz_f\‘\'i

C
&\




"k:,' (;f\ ,..‘

Lﬁﬂ No BQ‘ P QA) (\OMmm&s
) <J
7 - ¥ \ /
0| z2r¢ |21 a3 g8 U7 -2bez
s, /101 » 7 (~ 9
j /;\ o § g 44 /{‘ﬁ a S
)7 . ,
-7 —~ V4 7§ " f Ve
/T4 |4 by (T 57 60
7 > o L~ # 2 ‘
S| 794 28 A
P
/ b /) 4 o ®) 4 7 :—;13
4 /U - 1 S
]
“ t
O_' -~ ’/
] - ! -z (7 2 G / 7 3¢
= X A A L& e ‘ i
X {7 g5 | O 2o
e
/
\
'
s
. i




b -0

052 O/




L

A e

/2 O

(4-0

122

Comm”ts

\/

K&

a
“;q ‘}‘[‘r ’:“‘;’a’t\& ¢ [T

¢ ?((,4.4; ‘(y (SR

s
=)

f\.‘M"‘

N

r/J / B
e T ~ _

—2 142

6 /104

L) 0 6

L/V ("‘) \‘; "_[ "‘,? ~
(
! X
.
- ,
1 v g e




Dt~ ap/sk

;A r 2%
[ =) ¢ A\

Ie.:z N)° Bal P Q0 { otnceacts
) <
/ (- A~ A 2S5  -Zp Syl 3 30
;f <
a3 o o v
L | O §5” il 5 O 35
N , | e ot , .
) ! 7 [ .;,/([ ks i~ V_/»(_/“ 4 ) B
{
1| 21 | 24 Tq¢ a -3o 28
El /Py |4l 43 3F {F 40
e
N S—— -
( 1993 = I M ()36 * o Y
\ - R =
g
A
3




—

/< S

| Day T |l T

A

C ammg.n*s

/] /6
f; 2) g{ L’/)
/60 Y o572 o
(
)
________ N .




\ // . //7- -3 i 7> .
| 164 be 33 -5 ST e 4p

@? ; APV A g

-

Y —_— - ik T
i LZF | -5 -] gl 40 4

[1Z /gt 49 32 AT L)

|

A
\
j/

0 ~
.
- = = )




Dﬂ'h' . /5//47/@ O§-lo L0 40
o El.:f T : é6-/0
Jaee N | Bal P 9o el

l 2.2
2| b
3 q-¢
5 S 4\
s S-b
H 7%

X g-48 1 173>




Site © I Tine |Day T et T | Relbua
Date: [</4]25 J320 | 24 /S & -
o N Tones /320 ju. 20 | 255 iS55
Tﬁeﬂ N)° E)ol P <Ej/-) (\omm.:;\”cs
6 e 1700 027 o7 025 o-1\ -20
/ Z 7
S | 148 026,019, 022 030 2%
S| 1 ©22 >0-33/0-1'8/. 037 30
i _
A 013 , 02 O8Ol /S .
2| sy |0 029,031 019 2%
] [4.0 <>

018 O30 024 (022




| Day [ fldet T | Rel Hum
§ 243 9.5 |
Teee N° | Bal P 9.0 AT
<
! R4
|l 9.3
.5 %3
41 . 7.0
1> 2 6
Q74 _
Yl K3 ¥ /o)




P i Day T [t T | Rel Hum
Date : 15/4/87 |2250 | 24-8 | 44 |

—Samplin Tioe |2.570
IG.CL_A)_O___E)QI B CC}A Comments

| IS¢ 035)034—](727 )W@jﬁ 37

|| | 1s 02 042 _O22 O28 32

7 VAV AR

. IS8 Q18 olf i 029 Q2% 34

4’ 148 0‘37\/030/0ﬂ}0-3% ' 37

13| 17:¢ 02| 014 014 013 /7

‘ ‘ 7 7 /.
Q| 1y 026 028, 047 OXp 22

- 33

| X1/6:00 * '/-70




Rel Hue

W

”

/7R

sE

/10

SD

A,




{:/ /ﬁ‘/,‘// ]6 OO0 - :j' d f B
.
-~ - > =5
) 7 i/ 5 = o - L
e & L L 5% AT A9 S
\

7 7
p - 4P g -7
7 / " ] | 3 ’/’/; s /"’//’//‘ o / C < V4 (\ -3
/| il | l',,/ 4. 75 S (Lo

7 g P ? S
4 f / F - - ) - (‘K e
/ 10 4 :) ¢ ol .,“/_‘ // 7 | / - // ‘ 0.
P v - A -
/ / e Z / el p ——
/ J Tk : & O - / _f - &Af -

o =

SE

SD.




3 /7 0.33 gdaoz 9271 0%
: P "
| - 0.9% @
/ / DI 7 =5 @ & 1 A 1 & N A
y | &4 oy 0.3 o2 0.6 015709 %
&3t |
P J//_ —— e
.’*f’ J “7' & /:/_’ ’”) \ /> i k: {/) L. g ,“) '\"? i :’ V)
. e
Fa 2 34 : i - - o % )
. | sy 0.3 0=3 12 0.2
S& o558 ) o o
sv_ | /35 /= o o tl = A /,
Jo_ 7‘2/ z 0 _'Z/qr v
T :
Sg = o/
o = 2275 o
Y]




_ﬁ.;te___i_______l—l-m—_mxj_mat T Rel Hum
Date /5/31/2? o ydo 10°2 7.5~ |
_s.mnp\.\n_lmL 0z&.0
IRQL No P)OI P q0 Comm‘\'s
. <7/
A

92

60

L0

2 TR ;\
e—
& O- 45
s> 4 )/ o e




Rel Hunm

Jeee N)° | Bal P 9o it
[ Fi
(] RO
2 Y
5 28
o -2
6 30
x g.57
JE O -32
SD 0- 77




et T

Rel Hum

Tﬂez No BQ‘ P c‘jo Comm'\'s
) 12
&
4| 43
L3 70
]| 74
A 9%
l 7% ,
YV £ 74
et 0-72
S2 /77 _ R
1




| Day T fladet T

Comements

e
=

7 4

ok




/.5

Lt T T

Teee 0° | Ral P Yo omeog ks

N
>~
R\
'S
o
V)
Q
N
\N
(C
N
i
>‘\
N

o
.
L
U
("\.‘
g
C
~N
N
o~
o
¥
G

¢\ /6-0 | 0.3 0 -3 0 23 - ,
\. N
“ 15 o 0 - 28 o 5/ o 47 027
Ty v

T
\Ay
A
M
\
o
J‘
@
&,
KA
~J
N
“
-
-5
W

“: '; 4 ¢
A o i | - .
X //"uf/")l,;? e Cep/ J KA @ Cre AN+
i ]
ol
7 /
/L'v = /L (Lo
PRS- - 7
( v
.
»
v
[
.
)




T | _Rel Hun|

(Bap | o .
: 66
2 1.3
5 10
b 5. 2
(. i 96
. } T
C.
Y]




' b’ (]

(\ ammn*i
o/
O
b4

0
N
™\
.
e
O (¥g) Ve
O N
b ) ®)
O e ~
O
&) ~ e~
O N
¢ p
o > /u [
ey
A ™ ') 0 M
o.a BN IRal s
<o y Py
€S () S

(5 '#/2,

N

i




lael T

C

Se

& @)

.

M . Ol SN Q] ™
0
3| -
== ﬂl\U S Vo




. *‘ .rlQ
- /«-_ m e
m A
v ml QY
!

)

B §a.
|
3
{

L&

I

55

)0 -

N

50
e
#

| Bal P
[ Bt
J ik

[

((




C OMﬂ\'._l\*i

Bl P

26 .3

410




dadl

wARE

i §

C oma;;m‘cs

|30

9.3

18-¢

-2y

3 124
5 9.0

o




Comments

37:¢

289

27 8

270

21-2

20-6 1 4.

o

ST ]

-

I




e i e e S A il ——

Tl By
G Teup 430> 7, 2000
\ . % cla,ml cCors” w\"nﬁlm'ﬁ\q\f ( e—

- | L3 o p %7'/5//"’-'& ‘.. > b
2 ._:.5 ép LT e

-

\ | cLenR/ pvckex
) | h-o | 74 i |
s | 28 Fh

12. 2, - 77

/5 8-2 -0

e

=

4

s 13 86 S
6
%

{35 /o

02 £0-3¢ 22 P *u Syl F3zrto-/5"

739—74 5wvc/mul<\ﬁdf /J«?/f %
7y Sy '



:- s LC&%@ f; 2//“//?6

Time |
Tree M|

55

Site

2

Deoy Bulh 7(%)
Wc’d lgd/é TCOC,):
£, £uz)
/\ Cor / (7/ |
Z f of ( u.//ajémn

(//Lﬁ «© l)
(/nuﬁ/ Ca./er(7}1 (00

]
X(‘;’

i
g!‘@jme/%et’ &/@n .. ﬂl&;s E-S (&Lm
\}.’; ’ 5& U ove ted Co vere o /f’)CLve&.
(Can . A,")
Tiree ’ [0 7 dot onnst Sé6 bG-Fe
| wery /7'/,4 W | 5 ¥ S// é
| | o230, Lo pinmy. /0 £>
239 / b0 Sé
. ) AOL oL S 3Lz -3¢
1 2 Ve = 6q3 & 7- X 57 A
745/ l /"%.,‘.Jf) oot o f‘/k &b dold
oy B ; a—c<,(;;,\£ur-ev‘zxzw‘? 6 Z_/ 7202037 t.j&
By< 114 | Ladoten, -39 <E
—— e LA N
oa\%c;? /06 73
Ve ez | 9z 2  3#&etory

"7 2' ::.-c,»:;;:—zi
o2
Y%

O ;o C (oad

4.4

130
/Z/ / /? KD:'.)’

[2:

/.58

\I‘J

]

'6-€ 1
L 4/— B
U(J /66§ :':[:..-./7. //{//

/1">

\‘:\




Q afe ] 2//’/9;;/4;
{

- Time | B xS
Tree N
Sife |

~

e

=

Do, Bolb 7(%)

/)]

et felf 7(Cc)

—

£S5

£ )

/;/\‘ Co rA /‘O/(Z/

Li' fo 'zl-(://dﬁﬁ'fi

|
|
i
i
|
‘,
i
i
i
|

(/b &, :o-/)

Ol Corver (A1 700

7

g [‘ormefc’/f’

&/CLI? B.E2

ﬂtc STl E.5 (.’3&”)

i
\J -
)

(Cﬁ'r\ - A- ,’

[/,-., COJE '.?,‘3‘(

Co vereo /&Lue./s

B

&€&
€ #
£-0

65

10 ¢

>3

9%

u v MRS
J_:":_g;_?:__i’_,,___.__ﬁ_
/272

l& @




Site1 Z L _l&%wgdﬁﬁﬂf
Wet Bulb 7%
Date  \2{ J15/5 - fy RH(7) )

| /ﬁfme, ’ OCC s ~ C/Ot/d COV@F(Z) f

qu /m:} 7;im& :/

j Bole Ryl 11 » '8
jﬂood Dew/)f F;:J , )

ee M ) (W (V)

wize | /:1 N X 17,62 i Mg
Iy B WA Y4 /€ — S
” . —'/

1 /);}{:": /,(" _?/’L O v - .:

o e | o - . i
emm 2T 2 = — 28 0-55
Stie son 23 £ e
;e |y Fezi O B ey s
v/ /3 o re-Y "c . O~ irid 48 0?‘5'

2 O+




'.""I:‘fﬂ.

—— -
- -

o
e
Ui

/ee, ves ,

X Shpote leaves

—=Sun

20 [r0/Eé

/’1;35’-/{00

1

Joerah

T T TR T e
- i, u “c - - R e
>
g .
GORMACK GRAPH PAPERS : CHRISTCHURCH N.Z. No. 0230 9 % 30 cm., in mm.
L ¥ 5
T et
uix COE R TIT 1T
d_--n"- L 3 +
i
H
i
SRR =4
i :
”..L.Q.__"m 3&
sEEESS 1 H
TR e
=5
T Rignes!
EaTaEe: T
& N Tt i
o H
22 : ”
H o
H H
; : :
H ot -
H 88 -
5 ; T aaE i
o i
H , I
HH I8
H w =2 =t
i , 2 i o=
HH ~
. t
'8 y 8
+ t+ 1 -
: : e
: [
R 5
i HHH -
s : —”—_w
Y i34 !
1 1T
i
H
HH H R
=k iy TiRg s
" »““ = T g
- s iiseiunasanars e
o HH g HHH i
B as H inas S3230 eana st 28
isats EH §iaaarsanas ‘ M
9 i i iz
‘ 1 na “
Saiamans - m I
:
:
1 1
' 3 +
- > ¢
} { wu
X
n m‘w " I...— r
I H Y
: , k.
i Rk g M
{ t 3
: Al N
: ; <
1 T :
H : ro
: -
: ~C
‘i
m\ M
L
) ame -
i
m | "
\
H f I T hi
+ i i
i
B
;
|
31
Hi
: .U
H :
i I
| u T
WL
= - P
i ! |
7 ”— g
: :
“ = "
!
:
: o\ 5
H :
i N
BEB ‘n m i
: t 3
i
: e
: S22 i
B Gois _
i :
: /
:
A
ks
% . ¢
LR
i
S
x ne !
HiH
i H
1 B s
S = - =3 < o S ~0 . e
by > A -~ -2 ey (3%
w L=
d
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IFIRNS, BB YT ) THEN
WAITE(1,#)" ENTER THE New TlMc AS "HR:MIN®, (& )
READ(1, 300 HR, RIN

900 FORMAT(IZ, X, 12
YR=YEAR
FN=FONTH
Dy=DRY
BOTO 930
EnD IF
ReRDiS, 1500
150 FURMAT(/771iiT)
%205, 300, ExD=600) { {R(A, N}, M=1, 32}, =1, NNL)

300 FURMAT (32A2)
&0 DU 330 N=1,NNL

D0 350 m=1,52
CALL DeC (RUM.N),BM,NI)
350 CONTINGE
$¥+##RER0 CQNVE&bIGN F‘ﬁRﬁMETE;\‘S**H*Hi*i**ﬁ****i“*m{iﬁﬂ********
00 555 m=1,5
READ {6, 550, END=534)PD M) , Px ()
556 RERD (6, 551, END=355) (PR(N, M}, PB{N, R}, PL (N, W) N=1,6)
555 CONTINUE
S50 FORMAT(2F10.6)
551 FORWAT(3F10.6)
WRITE(1,#)" FINISHED ReADING IN DATA'
3+3ETERMINE TYPE DUTPUT REQUIRED BY USER AND WRITE APPRUPRIATC##4#
***HHEADIMSS T0 EIUTF‘L? F ILE***H%*******H***ﬂ*ﬁiﬂ%ﬂi**ﬂﬂ**f
WRITE(1, 220)
220 FORMAT(’ DU YOU WANT 1. ALTUAL nelBnT Or MeRUURY, On',/,
;) * 2. SOIL MATRIC POTENTIAL IN THE UUTRUT’,7,’ (1 UR 217°)
AEAD(1, %) GUES
IF (QUES. EQ. 1) THEN
WRITE (4, 200)SITE, YA, AN, DY, R, MIN

200 FURMRT(QB,ZX,EZ,’/’,IE,‘I’,I?,ﬁX,EZ,‘:’,12,1/,51,' DATE 7
/ PoTimg’, 3X,50 rHeignt of Ha ’i,l,EIX,S(SX,’(nn)’,?l),/l)
ELSE
WRITE (4, 2103 SITE, YR, AN, DY, AR, 1N
21t FDRMET(RB,EX,IE,‘/’,Ii,‘/’,IE,SX,IZ,’=’,12,f/,§x,’ LRTE
/ YoTimet, 34,50 SuiL PUTENTIAL '},7,21K,50 (mmnQ) (grar )
/ i
END IF
###¥#PR0CESS ﬁﬁTﬂ******i{*iii******************i*i******i&*if**ii*i***
J=0
00 522 I=1,hC
DST=DET+AC

CALL DTI(DST, ¥R, My, DY, AR, WIND
D0 520 #=1,3
IF(D{B,K+13). £, 23) THEN
J=1+1
IF K. LE. 2) THEN
ReS=6z. #V(J) /{501.-v(J))
ELSE
ReS=82, #V{J) /7 (500.-V{))
END IF
Do 353 K=i1,4
17 {RES. LE.PAIN, K) ) TrEN
IF (QUES. E@. 1) THEN
ARG ()= (INT {00 (N, K1 - {PB (N, K) #aE5) ) #10.
/ #PB{N,R) ) 7PBIN, K] ) +FD K]
£LSe
BB (K) = (INT {{PU N, K} = {PB N, K) #4E5) ) ¥10.
/ *PB (N, €1 /PB (N, €} 1 +PD{RI-PE(R]
Ko (R ) =M9G (K] #. 13332
END IF
BUTU 520
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*§****i*****i********ﬁ*§*§§*§§i**********i***i*ii*i******

% PRUGAAM °TENG.FTN°-TO CUNVERT HEX LOoBED VALUES  *
¥ 70 DECIAAL VALUES ALCORDING TO CrANNCLS AND TiMeS *
%  LOBGED IN STANDARD UNIDATA LUBGEAS *
&  ASSIGN LOBICAL unIT & TU QUTAUT Flie. CUBICAL uniT #
$+ 570 INPUT FILE AND LOBICAL UNIT b TO CALCULATIUN *
#  PRARAMETER FILE ¥

********i******i*i**i***i********************************

CHARACTER A{16,0:31)42 GITE#B, A{32,688)42

INTEGER YR, M, DY, HR, HIN, Ne, DST, AC, B(32, 688), NNL, NCH, BUES
INTEGER V{15616, Di16,0331), MAHG(3)

REAL RES, KPA(S1,PR(4, 5, PBi4,5),9C(6,5),PDI5), PEIS)
EQUIVALENCE (B(1,1),V(1))

F3e2#RCAD AND CUNVERT HeADER BLﬁﬁﬂ*********i*****i**i***i******i**i**

20

10

P
(A1)

READ (3, 20151 TE, YR, Mk, DY, HR, HIN

FORMAT (8K, A8, 54,3(12,X), 3K, Z2(X, 12})
WRITE(1, %) §ITE: °,8ITE,’ DATE: ', DY, /T EN,C /7L VR,
/ tOTimE:D tLAR, T AIN
REQD(E,10)((h(n,ni,m=0,31),m=1,16)
FORMAT (32A2)
o 3 m=1,9
00 5 §=0,31
CALL DeC (mim M), DM, N3D
CONTINGE
ANL=(D{9,1)-21%8
Ri=0
ol & I=16,20
IF{D{8, 1}, E8. 23 NLR=NCHTL
CONTINUE
NL=(D{9.0)+32% (NNL-8))/MLn
Ao=17296%D{2, 22)+D(2,2311%3
HRITE(I,15)NL,D(9,0),D(9,l),NﬂL,ﬁUH,ﬁE
" FORMAT(® NO. OF LOBS: °,I5,7,” LUB PUINTER:  LUC. NO. - 7, I3,
/ Yo BLOLR NU. - 1, 12,7, MU Or LINeS gr DHTA: 7,13,

/ 1, ND. OF CHANNELS: *,13,/, LUGBING INTERVAL: *,13)

ss#44READ AND CONVERT LOBBED DATR AND WRITE TU TRELCHEEHOHRREHEEE

330

WRITE (1,700 YOU WISH TO CUNTINUE? (Y UR M)

READ(1," (R) 1ANS

IF {ANS. £2. N }BOTD 450

WAITE(1, #1" TrE DATE AND TiME Or DUWNLORD Anes *,DY,"/7, 8N, '/7,

/¥R T HR,TEMIN

YEAR=YR
#ONTH=FN
DRY=DY
OOl FTIMED. YA, AN, DY, nr, Min, D97, e, AL
CALL DT(DST, ¥R, M, DY, AR, BIN
WAITE(1,#)" Trc DATE AND Tifc Or FINST LU Are: *,DY,' /77, AN,

J /YR TLHR,TERIN

WRITEL1.#)7 SrOULD Tre TiMe Or DUWNLOAD Be CrifiwocD (Y On M7
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Tabter ¥ 2, P, S sda data

6q~vvxan7

Date = P S
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RMACK GRAPH PAPERS : CHRISTCHURCH N.Z.

No. 0230

19 x

30 cm., in mm,
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GORMACK GRAPH PAPERS : CHRISTCHURCH N.Z. No. 0230 19 x 30 cm., in mm.
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