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KakuBaRrl, Yoshitaka and Hosokawa, Kazuhiro : Estimation of stand transpira-

tion of a beech forest based on an eco-physiological computer simulation model and
superporometer J. Jpn. For. Soc. 74: 263~272, 1992 The diurnal and seasonal
fluctuations of the transpiration rate from mid-May to late-October 1989 in a standing
Japanese beech (Fagus crenata BL.) tree were measured at 1,100 m above sea level
on Mt. Fuji. The transpiration rate was measured with a steady-state porometer (LI-
1600, LI-ORCo., Ltd.) at the uppermost (20 m) and the lowest part (13 m) of the tree
crown. Data processing was used with a relationship between transpiration measured
-and-the-product-of the-vapor pressure deficit and the square root of the photon-flux
density. Positive relationships were recognized for both characteristics of leaves at
different heights of the crown. To analyze the difference of total stand transpiration
by selective cutting and thinning, an eco-physiological computer simulation fnodel,
which was considered with spatial distributions of light intensity and leaf area of
different leaf layers within the tree crown, was applied. The total stand transpiration
was 3,200t H.O/ha. The maximum value of mean diurnal transpiration was 2.5 mm
in August, and that of May and October were only 1.5 mm. The diurnal change of
transpiration had a peak at 1400 h, and its fluctuation was similar to the vapor-
pressure deficit rather than that of the photon-flux density. There were large differ-
ences among amounts of transpiration of dominant and suppressed trees. Although
stand transpiration with selective cutting decreased by approximately 30%, that of
middle- and lower-trees increased about 24.6 and 21.5 9, respectively. The largest
cause for the change in this simulation may be related to the change of light condi-
tions by the cutting.
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Three dimeénsional description of a beech forest at
1,100 m above sea level on Mt. Fuji ‘
Total number of trees is 1,078 per ha.
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Crown projection map of beech forest on Mt. Fuji.
A7 Y=y b=V TRENLEEIEZY I 2v—va vy TREE
el ’g'/;ﬁj-o .
Dotted area means felled trees by selective cutting, in simula-
tion model which are dominant tree in the beech forest.
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The relationship between transpiration and variable of transpiration (vapor pressure
deficit multiplied by square root of photosynthetically active radiation)
VPD, $%% (kPa) ; Q, XBFHEE (WEm>s™") ; HHGEE (ugem-’s™) OHNIHE, OHZBELR

o

VPD, Vapor pressure deficit (kPa) ; @, Photosynthetically active radiation (¢ Em™*-s™!) ; Transpira-
tion (ug cm™2s7'). Symbols O and @ mean sunny-and shade-leaves, respectively.
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Seasonal change of specific leaf areas at different
heights of crown
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Seasonal fluctuation of relationship between trans-
piration and variable of transpiration

-1

=i {73 Parameters pretelsfey
Dates a b c Correlations
5/15 1.01E-4 0.0315 0.5654 0.691
6/ 1 —2.70E-4 0.0624 0.3336 0.898
6/26 9.90E-5 0.0356 0.6566 0.752
7/15 —2.62E-4 0.0935 0.4617 0.938
8/ 4 3.86E-5 0.0698 1.1618 0.807
8/23 5.52E-5 0.0607 1.0410 0.944
9/12 1.31E-3 0.0703 0.6724 0.891
10/ 6 2.2TE-4 0.0563 0.0565 0.943
At %8 Parameters FEEER B
Dates a b c Correlations
5/15 1.01E-4 0.0315 0.5654 0.691
6/ 1 —2.70E-4 0.0624 0.3336 0.898
6/26~10/06 —1.15E-4 0.0806 0.639 0.923

LB, EHHE T, TEFACEASRISTA—H,
Upper part of table, Actual parameter ; Lower part of
table, Parameter introduced to model.
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Output of monthly transpiration at
. individual tree level every month.
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Output of annual stand trans-
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piration at different leaf layers
in the growing period.
K-6. W7 Mo 1 BOMKIRBEOFHE
L’@ Seasonal fluctuation of daily total stand transpira-
tion of beech forest on Mt. Fuji
180 ha Y- v Ho%EEIE8 A, 6 HTIREAZAR 30t £ 10t

THd,
K-5. ZKREGATE FAD7a—F r—1h Daily total stand transpiration per unit area in August and in
Flow chart of simulation model June was 30 and 10 t per ha, respectively.
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Diurnal fluctuation of transpiration in case of domi-
nant and sub-dominant trees together with air tem-
perature (AT), vapor pressure deficit (VPD) and
photosynthetically active radiation (PhAR) on the
1st of June

BERES 536 TENK, EEES 535 IXEEAR,
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<o ote: Tree number 535 ina
dominant trees, respectively.
RLI(%) RLI(%)
0 0 50 100
1 Tree
21.31 (536)
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Leaf area (m?)

BJ-8.
535) DNFMAFDEAL

Leaf area (m?)

BA (BEHES 536) OEFEkIcES D 2 EEA (BEES

Light condition changes at sub-dominant tree (tree number 535)

before and after cutting (tree number 536)
B.C. 12 tkiRal £, A.C. 13tkiFE %2R T, RLIZHADHS X % 100 & ¥ % 5

WETRT,

Notes: A.C. and B. C. mean light condition changes after and before cutting,
respectively. RLI means relative light intensity.
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Dependence of stand transpiration upon a tree size

before and after selective cutting

& FRERR
Rtk Iﬁﬁ Ann. Transp.(t) THE  THMELE
Classes numbers CRET fURE M m.t.h(m) m.cr(m)

b.s.c. a.s.c. Increments

10t~ 1 271 30.3 3.2(11.8%) 23.6 5.3
1I~10t 10 3.7 42.0 8.3(24.8%) 1.1 3.2
~1t % 6.5 7.9 1.4021.5%) 6.2 1.7

By T ERFRESEOERCR 2 RRIMOBBKR N T 2
HAHETR T,

Note : Percentages in parentheses mean the increments of
transpiration to those before selective cutting.

Legend: m.t. h.,, Mean tree height; m.c.r., Mean crown
radius; b.s.c., Before selective cutting; a.s.c., After
selective cutting.
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HRIRAEY (% 8.5m BUA) AT T 2B#ERD
EHBEOELEBE L 0B8R2 TH b, ZOXRIIMA
EOBEBEBEZD0D 7 7 AN, FhFROMEEY
A XEKFERANICDDOTH D, TNIC X D &, By
1t25 10t FTOV A XICBL TR KO BED
H3 (24.6%) £Ezoh5b, 2%h, HEANKRD
ZIENKE L EKR (21.5%), &K (11.8%) DIET
HEPI BTN EEZOND, BABLIUEARICENT
EMBEOEN Dol D iR, R L 2 HHED
ZOEE LY, EROEESHEMIITD RN L,
BAROBEOEHEEGLP RV I EBRBL TS &
Bbh s,
EREREERITAIEFEROEIRIC L > THI2EOE
BRI 2, Lo LHERTARS AR TIZ R AT )
RO RIS X » THRIRRV LR UM 50T, ¥
SARTRAMRERZZERBOCHES 2w, HiFAR
EAEZBRTHESTONS &, BhEh3 LD IEKR
DBHRIZERD, MRORERBELENT L LD
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#-3. R, XEBREWERRBSE, faE0ELys

MoEBBICEZ ARE ‘
Change of transpiration affected by air tempera-
ture, photosynthetically active radiation (PhAR),
and vapor pressure deficit (VPD)

HRE 1) BE +2°C  +6.2% 3368.3t/ha
Items Temperature —2°C —5.6% 2993.9t/ha’
Actual - 3171.7 t/ha
2) RBFHEE +20% +4.6% 3317.6t/ha
PhAR —20% —5.1% 3009.6t/ha
Actual - 3171.7t/ha
3) fuE +20% +9.6% 3476.7t/ha
VPD —-20% —9.7% 2863.8t/ha
Actual — 3171.7 t/ha

DT, HRED & DAFREBOBINRIL DR L, LK
KB DV T b BEEMRSHEENIESH/FTE S
LRbh3,

4. REZEEOELLZABE & DR
BEEROZIC L bR OHEHROERSES CORE
HEERIIZLYIav—yarETVERLTRE
Ui, BUEEE L LT, BE, REFREE, H2LHR
D _EiF7.

ZB, BEEROES, BEOETILIIARROHEENE

1&(@%[!23%“73*”*295)@“5 DT, ﬁﬂikﬁ,@?‘éo

kmﬁﬁiw mktwioV?§?6#%§3k
AL

F-3IWRLIE DI, BES CCHIERELT S L, &
HMBIIBIZ6BETEI Etbhok, ERE
PRBTIERCERCT S, BEBOERITIE X
DHI~TCHEVI L2 EHEEZEVNESELEHED
(7), BB > L BB EEEEX Lk
5eBbns,

Heefthns 20 BRTHRELT 2 &, BRBERBLZ5%
ZLL 1o KRHFOVBRHLBND L Enbh -
tozmﬂmabzw%ﬁwﬁﬁ%hﬁ%ﬁ’m&fﬁ

, L HOEbic U TRBEE O LERY
kﬁﬁb&wgt,ﬁ®ﬁﬁ#%ﬁﬁk%¢bfw6
- OENLTANEBECHEL T3 2 L, BEHE
BMOEEND RV LR EDS2FEDERMEOELIC
Bz 38 isneEI6ND,

fIZEDY 20 BHIRE(L T2 &, KBBRIRBEIZ10%
BT sz tddbhol, TOIE»LEBBOE
KRLBEOD 3 BRIEETHL I Lbrr o,
O LI EARERFOLDDOHEEE L S L URD
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ZETRDPIVHADTIOEROERRENFER SN
%,

V. % & » &

INET, BEVAVOEBEEOET —5 55
MAVARLOEMBRMET 2105 > TLERFH
%, BIUZRZROL L TOERMEI DWW THE
BIZRRET2MA T2, ERRD SN T FHROEEEIC
DOBTETFTVERAVTHEITLILEBRICOVLTHRBRR
72o

T TR & S KHEE SN HRSEBECEEY
EER, AHERERE (EYRE, %) o&fERD
WEBEZIIRESEAENS, £ A —/8—Fo X —
F =2 & 5 EHIE L AEBREEH R RO L EDBE
DT —FDREMEIC L 2B SET SRBEICDOWL
THEVRBRTH 2, LoL, 2 ZBNAMLIFHER
MOBBEHRED—DDAREE L LTFMETE 20T
BRuhEeEZ TV,

SHRIMATOREOHEDEE 2 b, £ - &
HENETNVCE2HEL L IVBEORVHOLT S
b, BENOEEL AV TOREEE - B0
BIEPEL HMICERTE 2 XL, £8E
BHNITERL 2 HECEMBEHREL L OB E2{T- T
BT,
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