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Coastal Douglas-fir Seral Stage Differentiation from a Microclimatic
Point of View

lntroduction

Seral stagcs of a fotest stand can bc differenti-
ated by man"v factors such as the age of the over-
story vegctatiol and the types ancl diversity of
the flora and fauna. Another group of factors that
can bc used to help characterizc the ditlerenccs
betwcen seral stages are soil and above-grottnd
microclinratic lariables. A micloclimatc strLd,v \\'as
conducted lo deternrinc what climalic elelnents
couid bc used to detcct dillerenccs in the seral
developmcnt: the study was a c(nnponent of thc
Canrdian Forest Scrvice's Coastal Foresl
Chronosequelce rescuchprogram whichis snrdy-
ing the effects ofconvening old-grorvth Douglas
fir ( P s e ud ots u gu ne n : ie s i i  1 to manilged forests.

The key objective of this study was to char-
actedze thc nlicroclimatic diffelences bctween the
fonl different seral stagcs (R regencration. I -

imnature. M nature. and O old growth) using
a linlited microenvironmental monitodng system
on thrcc southeastem Vancouver lsland study sites
(as described in Trofynorv cL al. 1997). One rep-
licate of each seral stagc rvas loclted at each site
and all scrtrl stages wcre 1n clQse proxlmlty at
an,v gilen site. The resulls presented represent thc
init ial charactedzation of the microclimatic dif-
ferences based or threc )eaIS ofcollccted weather
data. The data collccted dur-ing this period indi-
calc a generrlly watnrer and driel microclimate
irt t\\,o of the sites rvhcn compated to Et]viron-
mert Canada l96l- 1990 climrtic nonnals lbr thc
region. Thc third site tcnded to bc rvatmet and
wetter thirn the clinratic normals.

Methods

Nlicroclinate monitoring stations were established
in each ofthc four seral stages on the three study
areas. Thesc stations wcre located in the center
of the intensire study plots. The statrons mea-
sured air temperatute and relative hunlidity at 1.3
m. soil tcmpelature, ancl water potcltial at the

dufl'-soil inteface. and sorl temperature atld wa-
ter potential at 30 c,n depth. Stations located in
the rcgenelation sites also coltectcd solar radia-
tion and rajnfall data. Two replicates were madc
for each soil lneasure. rlith one replicate in the
center subplot and thc other made on one of the
western edgc subplots. Campbell Scientif ic
dataloggers were uscd to monitor. collect. and
sLlmnarizc the information. Each sensor was
. rml lcd  once le r  tn tn t t le .  Dut r  \u rnmar ie .  \ !e re
conpiled every four hours and once per day at
midnight. Thr.e 'ummuri, . inclttde me.tn. marima.
minima, and standard deviations tbr most mea-
suremelts and totals for solar radiation lnd rain-
lall, where appropriate. All temperature measure-
ments were made using thermlstor sensors.
Gypsum blocks wcre used to nleasure soil water
potentral.

Data collected from the climate Detu ork wcre
integrated into adatabase for fulther antlyses. For
the initial analysis. a selies of multiple range tests
was applicd to help deternline whether thcre were
statislically si gnifi cant dift erences in environmental
variables with seral stage. While several nethods
rverc initiallf investigated, the Tukcy's studentized
r i rnge le \ t  \ \ r \  \e l (c led  l i , r .ompar l l i re  lu r fo :e .
due to its robustness. pa icularly with unequal
data series. The clatabase has been analyzed as a
pooled set as well as by sitc and season. This dis
cussion wil l f ircus plinarily on lhe analysis of
the pooled seasonal data sets.

Results and Discussion

Pair-wise analysis of the various ttteasu|ed cli-
nratic elements indicated thai lhele were statisl i-
call-v- significant diff'crcnces bet$een tlle four dif-
ltrent seral stages at the 95% confidencc level
even though ihe R2 ralues were vcry low (Table
l). The root mean square crror (RMSE) is pre
sented as it provided a bctler measure of the ex
pectecl accuracl ofthc predicted results il the units
of neasure. The data estimales fall within the
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TABT f  I .  Ser: l  r .  ie  j r , 'L t  n:  . r .  r :  T.  ke\  ' r r ,  l i r  |  /eJ f , ,  r fe. r . l

PL'olcd Data
Element

\ lo "J - r )  { l j

Grouping Rl RN,ISE # 0i  Obs. P r > F

A\ g.  l .3m.,Air  TeDperr tLre
A!9. I eriace Soil Tenperatufe
Avg. 3Ocm Soil Tenpemture
N,lar. l.ln,A.ir Tcnpeft lure
NIe.\. Inlcrlncc Soil Tcmpcrrlurc
Max. 30c'n Sojl 'lt 'nperature
\{in. l.3l1l AirTenper.rtufe
Nlir. I rcrlacc Soil Tcnpcraluc
Nijn. 30cm Soil leJnperature
NIax. Intefrce. Soil \\Lter Potentirl'
MrLx.  -30cnl  Soi lwrtef  Porent i . r l

R N{ I-O]
R I-\I O
R ] N , I O
R r{ I-O
R l-]vl O
R 1 \  O
R-I N1-O
R-t r'1 c)
R I \ { I )
R I I \ ' IO
R N'{ I-O

I I I E E
l 1662
1 0 9 1 6
l l t07
I  I 6  t . l
11179
1 t 2 l l
I  t 6 l 6
10936
1 1 8 8 1
l l 8 8 l

0.0001
0.0001
0.0001
0.0001
0.t)001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001

0.02
0.03
0.06
0.04)
0.07
0.06
0 .01
0.01
0.01
0.0.1
0.01

6.2
5 .5
1 .9
7 .5

3 .8

3 .9

1.2

Air and soil tcmpcraturcs $crc mcasurcd in 'C.

I  Gfoupings jo ined $ i th -are noi  s igni i icant l )  d i i ferent .
'Soil water potential \\ as measured in brlrs \rith higher \'.rlue\ indicrting dfier soils.
Scral  nagc abbrcl iat ions:  R = rcgcncr i t ion.  I= I r .m| l ru.c.  M = lv larurc.  O=OldGr|) \ ! rh.

annual vafiltion expcctcd for lhc arca undcr study.
In most cases. there is a statistically significant
difference between the diflerent aged stands. Of
intcrcsL arc thc cnvironmcntrl clcmcnts that show
little dillerence with seml stage. In pafiicular, the
Inean values lor the decp soil watcrpotcntials show
feu signiticant dif lerence among any of the age
classcs.

Furlhcr anal)-sis of thc poolcd dat:r broken
dorvn by season indicates a less obvious sel of
distinctions among age classes for the environ-
mental variables (Table 2). For nost variablcs thc
regeneration slands rrc stiltislicall), distinct liorn

T,\BLE 2. Sclal lrouping b) s.jas0r.

the other age classcs. but f i)r nranv clinratic ele-
nents the dillerences between immature. maturc.
and old-growth stands varies depending otl the
season. The regeneratiou stands are mosl likcly
separated liom the olhcr agc classcs due to the
vcry open nature or complete lack of ovelstory
vegetation $'hich intercepts both incoming radia
tion and precipilation. For thc othcr age classes
the resulting nicroclinate is likely to depend on
the nrture ofthc crown covcr and understory veg-
e l i r t i , ,n .  r \  the l  u i l l  regu l r te  bo lh  incomin !  rc
d i r t ion  and pr rc ip i t r l lon  . rpL l  ;11 . , r , ru tg , r ing  t | r rn -
spiralion.

Bv Sernnr Tuke\"s studentized f.rnge iest groudlgs

Spr ing Sulnmef Fal l  \ \ in ler[lcnenr

A\g.  Air  Tcfrpcraturc
A\g Inrefrce Soil Iemtefature
A\g. l0cn Soil Tcnperrturc
N4ax. Arr Tcmpcrilurc
N4ax. lnterfrce Soii Temperxtufe
N{.Ix. -30cm Soil Tempeftrtufe
\{in. Air Temper.rtufe
\ f in I  ef rce Soi lTenpef tLr fe
tlin. locm Soil Tcmpcr.rrur€
\.4ax. I l!'riicc Soil \Valcr Potcilral'
l!{ . '30cm Soil \!'rter Porential

R,N'I I-O NI,O
l t  I -Nl  I 'O
R I-NI O
R NI I ,O
It  t -Ni  I -o
R I .N4,O
R-I I-\,I \{.O
R I.N,I-O
R I,NI O
R,\{ -O 1, \1
R-\1 I -Nl()

R I N,t,O
R N4 I,O
R I-O N,I
R t N l o
R I-O N{
I t  I - \4 1-O
I t I N 4 O
R I-\1 O
R I-O N{
R-]vl I O
l i -N{ t -o

R-O I-\I \I-O
R-t-lu,o
R I-N'I-O
R I-N,I-O
R 1-Nl t -O \ { - t )
R 1-Nl lVl,O
R.M R.I  1.NI C)
rt  r-o Ni-o
R.I I-N{ \T-O
R I \ I O
I t t \ { c )

R N,I I,')
R I,\1 t-O
It-\{  I  O
R I N , I O
R I-N{ t-O
R I N , I O
R-t,o Nl
R l-tvt o
R-t-\ ' l  \{-o
R-t\{ I t\{-o
R I-X,I-O

rAir.Lnd soil tempemtufes $'efe me.Lsufed in 'C.

:Grcupirgs toined $ irh - rre ror signific.rntly di*erent.
rsoi l  \ la ter  poter t i rL l  !v . r \  mer\ufed in b lLI l \  r  i th h isher \a lue\  indicxt inS dr ief  soi ls .
Abbre\ iarions used ir r.rble: Avg. = A\ ef.rge. NIrLx. = ]\,l rilnun, Vin. = l\'linimulll, m = metfe
Scral \txgc abbrc!ilrtion\: R = rcgcncration.l = lnn.rturc, NI = N,luture. O=Old Gfo$th.
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The results suggest it is possiblc to distin-quish
thc microclimatic dif lerences amonc age classes
of stand given a suflicient lcngth of rccord and
spalial rcplication. In addition. these distinctions
among age classes vary throughout the year.
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