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'HDG� WUHHV�SOD\� LPSRUWDQW� HFRORJLFDO� UROHV�
IRU� H[DPSOH�� DV� IRRG� VRXUFHV�� DV� QHVWLQJ
VXEVWUDWHV�� RU� DV� QXWULHQW� UHVHUYRLUV�� 7KHVH
UROHV� DUH� G\QDPLF� DQG� FKDQJH� DV� WKH� WUHH
EUHDNV� GRZQ�� &KDQJHV� PD\� RFFXU� UDSLGO\� �DV
ZKHQ� D� WUHH� IDOOV�� RU� YHU\� VORZO\� �D� GHDG� WUHH
PD\� GHFD\� RYHU� FHQWXULHV��� DQG� DUH� LQIOXHQFHG
E\�WKH�VWDQG��WKH�VLWH��DQG�IRUHVW�PDQDJHPHQW�

0RGHOV� RI� IRUHVW� VWDQG� JURZWK� DLG� LQ� WKH
VLOYLFXOWXUDO� GHFLVLRQ� SURFHVV�� 7KHVH� PRGHOV
SURYLGH� LQIRUPDWLRQ�RQ�ZRRG�SURGXFWLRQ�XQGHU
YDULRXV� VLOYLFXOWXUDO� WUHDWPHQWV� RYHU� WLPH�
6XFK�PRGHOV�DOVR�VXSSO\�PRUWDOLW\�LQIRUPDWLRQ�
QHFHVVDU\�IRU�LQSXWWLQJ�LQWR�PRGHOV�RI�GHDG�WUHH
G\QDPLFV�

7KLV�PHPR�GHVFULEHV�WKH�VWDQGLQJ�GHDG�WUHH
G\QDPLFV� PRGHOV� LQWHJUDWHG� LQWR� WKH� %ULWLVK
&ROXPELD�0LQLVWU\�RI�)RUHVWV
�7UHH�$QG�6WDQG
6LPXODWRU� �7$66�� DQG� 7DEOH� ,QWHUSRODWLRQ
3URJUDP� IRU� 6WDQG� <LHOGV� IRU� :LQGRZV
�:LQ7,36<��

7$66�:LQ7,36<

7$66� LV� D� FRPSXWHU� PRGHO� WKDW� VLPXODWHV
WKH� JURZWK� RI� LQGLYLGXDO� WUHHV�ZLWKLQ� D� VWDQG�
,Q�WKLV�PRGHO��WKH�JURZWK�RI�D�WUHH��WKH�VWHP��LV
EDVHG�RQ�WKH�GHYHORSPHQW�RI�WKH�WUHH
V�FURZQ�LQ
UHVSRQVH� WR� LQWHUQDO� JURZWK� UHJXODWLRQ�� WKH
SK\VLFDO� UHVWULFWLRQV� LPSRVHG� E\� QHLJKERXULQJ
WUHHV�� DQG� WR� HQYLURQPHQWDO� DQG� VLOYLFXOWXUDO
IDFWRUV�� %HFDXVH� WKH� PRGHO� LV� EDVHG� RQ� WKH

LQGLYLGXDO� WUHH� DQG� FURZQ�� PDQ\� VLOYLFXOWXUDO
SUDFWLFHV� FDQ� EH� VLPXODWHG� �H�J��� WKLQQLQJ� DQG
SUXQLQJ��� +RZHYHU�� GXH� WR� KDUGZDUH� DQG
PDLQWHQDQFH� QHHGV�� 7$66� LV� QRW
GLVWULEXWHG>$&�@�

<LHOG� WDEOHV� IURP� 7$66� PD\� EH� DFFHVVHG
WKURXJK�:LQ7,36<��:LQ7,36<� LV� D� FRPSXWHU�
EDVHG�SURJUDP�WKDW�UHWULHYHV�\LHOG� WDEOHV� IURP
D� GDWDEDVH� JHQHUDWHG� E\� 7$66�� :LQ7,36<
HQDEOHV� WKH� TXLFN� GLVSOD\� RI� \LHOG� WDEOHV� IRU� D
UDQJH� RI� VSHFLHV�� IRU� LQLWLDO� GHQVLWLHV� �QDWXUDO
DQG� SODQWHG��� DQG� ZLWK� RU� ZLWKRXW� SUH�
FRPPHUFLDO� WKLQQLQJ�� :LQ7,36<� LV� DYDLODEOH
IURP�WKH�FRQWDFW�OLVWHG�DW�WKH�HQG�RI�WKH�PHPR�
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0RGHOV� RI� WKH� G\QDPLFV� RI� VWDQGLQJ� GHDG
WUHHV�GHVFULEH�WKH�WUDQVLWLRQ�RI�D�GHDG�WUHH�IURP
GHDWK� WR� WUHH� IDOOGRZQ�� 7KLV� GHVFULSWLRQ� FDQ
LQFOXGH� WKH� WUHH
V� YHUWLFDO� SRVLWLRQ� �L�H��
VWDQGLQJ� RU� GRZQ��� IUDJPHQWDWLRQ�� RU� GHFD\
VWDWH�� 7KH� IRUP� RI�PRGHO� GHSHQGV� QRW� RQO\� RQ
WKH� DYDLODEOH� GDWD�� EXW� RQ� WKH� LQSXW� VRXUFH� RI
GHDG�WUHHV��H�J���D�IRUHVW�JURZWK�PRGHO��

/LQHDU� ORJLVWLF� UHJUHVVLRQ� PRGHOV� ZHUH
ILWWHG� WR� DYDLODEOH� GDWD� IURP� JURZWK� DQG� \LHOG
SHUPDQHQW� VDPSOH� SORWV� �IRU� 'RXJODV�ILU�
ZHVWHUQ�KHPORFN��ORGJHSROH�SLQH��ZKLWH�SLQH��WR
GHWHUPLQH�IDOOGRZQ�SUREDELOLWLHV��)RU�7$66�DQG
:LQ7,36<�XVH�� RQO\� WKH� WLPH� VLQFH� GHDWK� DQG
WKH�GLDPHWHU� DW� EUHDVW�KHLJKW�ZHUH� FRQVLGHUHG
IRU� GHSHQGHQW� YDULDEOHV�� )RU� VSHFLHV� ZLWK
OLPLWHG� RU� QR� DYDLODEOH� GDWD�� SDUDPHWHUV� ZHUH
GHWHUPLQHG� EDVHG� RQ� WKH� OLWHUDWXUH�� RU� RQ
VLPLODULW\�WR�RWKHU�VSHFLHV�
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,Q�7$66��WKH�PRGHO�LV�DSSOLHG�WR�LQGLYLGXDO
WUHHV��$�GHDG�WUHH�LV�FRQVLGHUHG�WR�KDYH�IDOOHQ�LI
WKH� IDOOGRZQ� SUREDELOLW\� H[FHHGV� D� UDQGRP
SUREDELOLW\�� ,Q� :LQ7,36<�� WKH� PRGHOV� DUH
DSSOLHG� GLUHFWO\� WR� VWDQG� WDEOHV� RI� PRUWDOLW\
�SUREDELOLW\� UHSUHVHQWV� WKH� SURSRUWLRQ� RI
VWDQGLQJ�GHDG�WUHHV�WKDW�ZLOO�UHPDLQ�VWDQGLQJ��
$GGLWLRQDOO\�� LQ�7$66� WKH�DPRXQW� RI� EUHDNDJH
LV� PRGHOOHG�� 7KDW� LV�� D� OLQHDU� ORJLVWLF� PRGHO
GHWHUPLQHV� LI� EUHDNDJH� ZLOO� RFFXU�� DQG� LI
EUHDNDJH� RFFXUV� WKH� SHUFHQWDJH� RI� EUHDNDJH� LV
FDOFXODWHG� E\� D� OLQHDU� UHJUHVVLRQ� PRGHO�� 1R
EUHDNDJH� PRGHO� LV� LQFOXGHG� LQ� WKH� :LQ7,36<
PRGHO�
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%RWK� PRUWDOLW\� DQG� VWDQGLQJ� GHDG� WUHH
VXPPDULHV� DUH� REWDLQDEOH� LQ� 7$66� DQG
:LQ7,36<�� )RU� PRUWDOLW\�� VWDQG�OHYHO
VXPPDULHV� SURYLGH� DYHUDJH� WUHH� VWDWLVWLFV
�KHLJKW��GEK��YROXPH��DQG�D�VWDQG�WDEOH�IRU����
FP� GEK� FODVVHV�� )RU� VWDQGLQJ� GHDG� WUHHV�
:LQ7,36<� SURYLGHV� RQO\� D� VWDQG� WDEOH� �VL]H
FODVV� FRXQWV�� GXH� WR� WKH� VWDQG� OHYHO�PRGHOOLQJ
DSSURDFK�� ,Q� 7$66�� GHWDLOHG� LQIRUPDWLRQ� �H�J��
GEK�� KHLJKW�� YROXPH�� IRU� LQGLYLGXDO� VWDQGLQJ
�DQG�GRZQ��WUHHV�LV�DYDLODEOH��DV�ZHOO�DV�VWDQG�
OHYHO�VXPPDULHV�

***** TASS v2.06.73US Standing Dead Tree Summary  *****  Wed Jan 31 11:26:30 1996
Plot Description: 5000/ha natural - untreated
Species: Int. Lodgepole Pine  Site Index (@ BHage 50): 20.00 m   Curve: PL_GOUDIE
Mean Age is average number of years since death of trees.
Mean Height is average current height of snags.
Other statistics (DBHg, BA, Volume) represent values at time of death.
Summary only includes fully standing snags, not leaning or fallen snags.
The values reported are for the standing dead trees at the stand age, not an
accumulation between stand age steps.
Plot size:100.00 m  x 100.00 m  = 1.0000 ha

Stand  Stem  Mean  Mean  Mean  Basal   Total        Size Class (Stem Count/ha  )
 Age  Count  Age   DBHg Height  Area  Volume   0.1- 10.1- 20.1- 30.1- 40.1- 50.1- 60.1+
(yrs) /ha    (yrs) (cm)  (m )  (m 2/   (m 3/   10.0  20.0  30.0  40.0  50.0  60.0
                               ha  )   ha  )
---------------------------------------------------------------------------------------
    1      0   0.0  0.00  0.00   0.00   0.000     0     0     0     0     0     0     0
    2      2   0.0  0.00  0.03   0.00   0.000     2     0     0     0     0     0     0
    3      9   0.2  0.00  0.05   0.00   0.000     9     0     0     0     0     0     0
    4     22   0.5  0.00  0.08   0.00   0.000    22     0     0     0     0     0     0
    5     36   0.6  0.00  0.09   0.00   0.000    36     0     0     0     0     0     0
                                              ...
   96     66  10.9 15.68 11.64   1.27   7.841     4    57     5     0     0     0     0
   97     64  10.6 15.62 11.60   1.23   7.592     3    57     4     0     0     0     0
   98     65  11.1 15.67 11.83   1.25   7.731     3    59     3     0     0     0     0
   99     64  10.8 15.89 11.98   1.27   8.041     2    58     4     0     0     0     0
  100     64  10.3 15.96 11.84   1.28   8.150     2    58     4     0     0     0     0
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'HDG� WUHH� PRGHOV�� LQ� FRQMXQFWLRQ� ZLWK
JURZWK�DQG�\LHOG�PRGHOV��HQDEOH�FRPSDULVRQ�RI
VLOYLFXOWXUDO� WUHDWPHQWV� LQ� WHUPV� RI� GHDG� WUHHV
�L�H��� WKH� GHQVLW\� DQG� VL]H� RI� GHDG� WUHHV��� )RU
H[DPSOH�� SUH�FRPPHUFLDO� WKLQQLQJ� �3&7�

GHFUHDVHV� WKH� QXPEHU� RI� VWDQGLQJ� GHDG� WUHHV
�)LJXUH�����DV�H[SHFWHG��+RZHYHU��DV�RSSRVHG�WR
OLYH� WUHHV�� GHDG� WUHHV� RI� VL]H� FODVV� !��� FP�GEK
DSSHDU� �� \HDUV� HDUOLHU� ZKHUH� QR� 3&7� RFFXUV
WKDQ� ZKHUH� 3&7� LV� DV� KLJK� DV� ����� VWHPV�KD
�L�H��� IHZ� RI� WKH� ODUJHU� WUHHV� DUH� G\LQJ� LQ� WKH
3&7��
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5HVHDUFK�LV�QHHGHG�LI�WKH�G\QDPLFV�RI�GHDG
WUHHV�DUH�WR�EH�XQGHUVWRRG�UHODWLYH�WR�VWDQG�DQG
VLWH� FRQGLWLRQV�� DQG� WR� VLOYLFXOWXUDO� SUDFWLFHV�
%DVLF� LQIRUPDWLRQ� FDQ� EH� FROOHFWHG� LQ� FRQ�
MXQFWLRQ� ZLWK� H[LVWLQJ� JURZWK� DQG� \LHOG
SURJUDPV��KRZHYHU�� VSHFLILF� UHVHDUFK�ZLOO�QHHG
WR� DGGUHVV� WKH� XQLTXH� G\QDPLFV� LQ� DUHDV
PDQDJHG�IRU�GHDG�DQG�G\LQJ�WUHHV��H�J���ZLOGOLIH
WUHH�SDWFKHV��

0RGHOV� DUH� VXPPDULHV� DQG� H[WUDSRODWLRQV
RI�RXU�NQRZOHGJH��0RGHOV�DUH�QRW�RQO\�WRROV�IRU

XQGHUVWDQGLQJ� RU� SUHGLFWLQJ� GHDG� WUHH� G\Q�
DPLFV�� EXW� DUH� WRROV� IRU� LGHQWLI\LQJ� UHVHDUFK
QHHGV� DV� ZHOO�� 7KH� GHDG� WUHH� PRGHOV� LQ
7$66�:LQ7,36<� DUH� EDVHG� RQ� OLWHUDWXUH
VRXUFHV� DQG� OLPLWHG� GDWD� IURP� %ULWLVK
&ROXPELD�� $V� VXFK�� PDQ\� UHILQHPHQWV� WR� WKH
PRGHOV�DUH�H[SHFWHG��8VHUV�RI�WKHVH�PRGHOV�DUH
HQFRXUDJHG�WR��EULQJ�QHZ�UHVHDUFK�LQIRUPDWLRQ
RU� GHILF�LHQFLHV� LQ� WKH� H[LVWLQJ� PRGHO� WR� WKH
DWWHQWLRQ�RI�WKH�FRQWDFWV�OLVWHG�EHORZ�

),*85(��� 7KH���\U�PRYLQJ� DYHUDJH� RI� VWDQGLQJ�GHDG�/RGJHSROH� SLQH�� SHU� KHFWDUH�� IRU� �
SUHFRPPHUFLDO� WKLQQLQJ� WUHDWPHQWV� �3&7��� QRQH�� 3&7� WR� ����� VWHPV�KD�� DQG
3&7� WR� ����� VWHPV�KD�� ,QLWLDO� GHQVLW\� LV� DVVXPHG� WR� EH� ����� VWHPV�KD�� 6LWH
LQGH[�LV����P�#����\U�
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7$66�:LQ7,36<
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0LQLVWU\�RI�)RUHVWV
5HVHDUFK�%UDQFK��)3'6
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:LOGOLIH�7UHHV
7KH�:LOGOLIH�7UHH�&RRUGLQDWRU
%&�(QYLURQPHQW
+DELWDW�3URWHFWLRQ�%UDQFK
9LFWRULD�%&�9�9��;�
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[AC1] This is unclear. Do you mean that it is not ‘distributed’ across a network, or that copies are

not available to those ask for them?


