






T ... 12--Pft1b1b1ity of CICII:UTWICI tot edvW1C8 regenration on ItOCQd P'Ot$. 1"he form of the equation is p . �(�1�+�9 �- �o�D�,�M �~ �) �- �'� 

Tilble 13---Probabi1ity of oc:currence for subsequent regeneration. The form of the equation is p. (1 ... r(J:I,x.I)-1 - - w_ L",,-," EngoInwIn DougIoe- Whllo Gnnd w_ Subo/IIIM -- L",,-," EngoInwIn DougIoe- Whitt Grone! W_ Subolplno W-., - ftr -- .- - V_ .- Iorch .- - ftr .- ftr .- - ftr .- fir hom_ ft, 
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(II) (II) �(�~�)� (II) �(�~�)� (II) (II) (II) 

(lI) (II) �(�~�)� (II) (II) �(�~�)� �(�~�)� �(�~�)� �(�~�)� �(�~�)� �(�~�)� 
(.1) �(�~�)� 

1(;00:;_ -3.92859 -6.63750 �~ �. �9�6�3�7�0� -17.66672 -2.62358 2.41585 -4.21749 -12.30531 -7.73260 -3.82791 

1 Car-.t -2.07555 -6.00929 -7.88784 -12.22361 �~ �. �6�9�1�1�2� - 1.17330 -2.84267 -1 .83783 -14.92353 �~ �. �3�0�3�9�3� 2 COS(ASP)"SLO - .71162 1.42144 - .68409 1.52230 .57720 -.01901 .n652 2.58422 .17127 1.57TS7 

2 COS(ASP)·SLO -2.53235 .25604 0 0 - .22493 -1.58932 0 3.19788 .23280 .6n11 3 SIN(ASP)·SLO -.21411 .n954 - .18537 1.00295 -.02488 -1.38826 .17180 -.43928 .43295 .r.r797 

3 SIN(ASP)·SLO - .5i257 1.511651 0 0 - .46164 -3.78859 0 -.41924 - .84457 -1.01033 4SLO - .65401 - .49261 -3.19743 -2.05762 .27942 -1.83669 - .45507 -1.40517 -1.75130 -1.79633 

4SLO - .55116 -.11105 -1.11254 0 1.39088 -3.97804 1.36587 - .03178 .08100 1.76319 5 ' NONE 0 0 0 0 0 0 0 0 0 0 

5 'NQNE 0 0 0 0 0 0 0 0 0 0 6MECH .67888 .98315 .84040 1.15332 .22750 .15490 .18407 .22827 .22322 .63192 

6MECH - .56829 0 0 - .75266 - .91351 - .89870 - .99446 -1.15450 - .72264 - .59370 7 BURN .74On 1.12968 .38122 1.09008 ..... 157 .02302 .04756 .62188 .13249 1.06553 

7BURN - .7261. Nodata 0 - .95539 -1.59609 - .17392 -1.95615 -3.1841. -1 ._ -1.38510 I ROAn .85366 1.51324 .79282 1.4n29 .60009 .55174 .56605 .65690 .93574 1.44289 

• ROAD No data No data No data - .14421 -1.26675 No data -1.36593 -1.46549 No data -1.57013 9BM 0 - .00973 - .03176 0 - .00587 - .00963 - .00453 0 -.01123 - .00399 

111M .02275 0 0 0 .01519 .02520 .00725 0 .00530 .00575 101n(BM) -.33190 0 0 -.24045 0 0 0 0 0 0 

10BM' - .00024 0 0 0 - .00008 - .00031 - .00003 0 0 0 11 ELEV -.03701 .12605 0 0 - .02291 - .04806 .13693 .45343 .05264 - .02599 

llln(8M) 0 0 .29813 0 0 0 0 0 0 0 12 ELEV' 0 - .00170 0 0 0 0 - .00175 - .00583 0 0 

12ELEV 0 0 .04571 .271n - .01378 .03855 .16438 0 .40971 - .03900 131n(ELEV) 0 0 0 3.17337 0 0 0 0 0 0 

13EL£V' 0 0 0 - .00200 0 0 - .00208 0 - .00330 0 14TIME'/1 .46035 0 0 0 0 .56188 0 .74555 0 .92474 

14TIME 0 0 0 0 0 -.22846 0 0 0 - .08185 15SOREGT 0 0 0 .55794 .61203 0 .55587 0 .54995 0 

15REGT - .12626 0 0 - .09241 0 0 - .11820 0 - .06030 0 16SOBWAF 0 0 0 .71901 .55493 0 .41238 0 .48266 0 

1IBWAF - .08573 0 0 - .04790 0 0 - .109:25 0 -.05421 0 17BWB4 0 0 0 0 0 0 -.24985 0 0 C 

17BWB4 0 0 0 .154n 0 0 0 0 0 0 11 OVER 1.0nOl 1.10264 1.58270 1.30915 .23505 1.15252 .27597 .n804 .57990 .99736 

11 OVER 1.05233 2.10395 2.47999 1.05230 1.00479 .67217 1.05382 1.19188 1.66590 1.40441 19 PLANT 1.43545 1.18734 .88nl 1.79176 .83804 1.80834 .63057 0 .88549 0 

,.BOn-au 0 0 0 0 0 0 0 0 0 1.11039 20 BOTTOM 0 0 .72550 0 0 0 0 0 0 0 

-type-
21 UPPER .34694 0 0 0 0 0 0 0 0 0 

22 RIDGE .34694 0 0 0 0 0 0 0 0 0 

20 PSIIIENN3l.. 0 0 1.93198 No data No data No data No data No data No data 
21 PSMEJCARU 0 0 0 No data Nodata No data No data No data No data 

_ type groupo 

22 PSI.EJPHMA 0 0 0 No data Nodata No data Nodata No data No data 23 PSMENAGL 0 .66031 .40172 No data 0 Nodata No data No data Nodata No data 

23 PSME/SYAI. 0 0 0 No data No data Nodata No data No data No data 24 PSMEICARU .65576 0 .40172 No data 0 No data No data No data No data No data 

24 AllGRlLIIO -2.59212 U934ll 0 0 - .62002 0 .61412 No data 1.09193 No data 25 PSMEJPHMA .65576 0 - .nl48 Nodata 0 Nodata No data No data Nodata No data 

25 AIIGRIXETE -2.59212 0 1.32705 0 - .62002 -1.22480 0 Nodata 0 No data 26 PSMElSYAL .65576 0 - .nl48 Nodata 0 No data Nodata No data No data No data 

211 AllGlllCLUN -2.59212 0 1.32705 0 -1.15473 0 0 No data 0 No data 27 ABGRILIBO - .39399 .66031 0 .34244 0 0 0 Nodata 0 No_ 

27 ABGRISPBE -.70388 0 0 0 -1.15473 -1.22480 - .38890 No data No data No data 28 ABGRIXETE 0 .66031 .67108 .34244 0 0 - .21632 No data 0 No data 

28 THPlJAi -2.59212 0 0 0 -2.12323 - .42966 - .70044 No data 0 0 29 ABGRICLUN - .39399 0 0 - .79350 0 0 0 Nodata 0 No_ 

28 TSHEIAI Nodata 0 0 0 -2.30859 -1.22480 - .70044 0 1.24962 .65724 30 ABGRISPBE .65576 0 -.nl48 - .79350 0 0 0 Nodata No data No data 

3ON!lNVN3l.. Nodata 0 1.93198 0 -1.36120 No data -1.58no No data 1.69269 No data 31 THPLJAII No data .14374 - .54311 0 0 .65722 .22883 No data 0 0 

31AIILAIXETE No data 1.49346 1.93198 0 -.13552 - 1.22480 -<1.06589 No data 1.69269 No data 32 TSHEIAil No data .89597 -.08682 .21151 0 1.03756 0 0 1.28599 -.64033 

32-.M:!.UN No_ 0 0 0 -1.36120 - .42966 - .89359 No data 1.69269 No data 33 ABLANAGL No data .73817 1.73217 .09543 -1.10811 No data -2.44230 No data 1.03643 No data 

33 AaM:AGE No_ No_ 0 0 -1.36120 No data - .89359 No data 0 No data 34 ABLAIXETE No data .73817 .67108 .09543 -.18290 0 -2.44230 No data 1.03643 No data 

34 ASl.MoIEFE No_ 0 1.32705 0 -1.36120 - .42966 -2.06589 No data 2.37496 No data 35 ABlAICLUN No data .73817 - .63157 .09543 - .18290 0 - .81250 No data �~ �. �4�4�9�3�3� No data 

�3�5�~� No_ No_ 0 0 No data No data No data No_ 2.37496 No data 36 ABlAICAGE No data No da1a 1.13217 .09543 -1.10811 No_ -2.44230 No data 1.03643 No data -- 37 ABlA/MEFE No data .73817 .43158 .55868 -1.10811 0 -2.44230 No data 2.44933 No data 

38 ABLAICACA No data No data -.63157 .55868 No data No data No data No data 2.44933 No data 

36_ 0 0 0 0 0 Nodata 0 No data 0 No data 
37P,- 0 0 0 .89119 0 0 0 0 0 -1.15548 

_F..-
36 CIoorwWr 0 0 0 .97238 0 0 0 0 0 0 39 Bittom>01 2.48159 0 0 -.52561 .61952 Noda1a -1.80142 No data 0 No data 

�3�9�~� 0 0 0 0 0 -1.13793 0 0 0 0 4OPanhardo 0 0 -1.41402 1.10987 0 0 0 0 0 0 

40 DMt1odgo 0 0 0 0 0 Nodata No data No data 0 No data 41 CSearwatef 0 0 -1.41402 .97309 0 0 0 0 0 0 

41 FloIhoad No data 0 0 0 0 0 0 No data 0 No data 42 Colville 0 0 0 0 .61952 -1.54687 0 0 0 0 

42_ Nodata No data 0 0 0 No data Nodata No data 0 No data 43 DeeI1odgo 0 1.87274 0 .31152 .61952 Nodata No data No data 0 No data 

43_ No data No data 0 0 0 No data Nodata No data 0 No data 44 F1a1head No data 1.87274 0 .31152 .61952 -1.54687 -1.80142 No data 0 No data 

44_ 0 0 0 .94810 0 0 0 0 0 0 45 GaItatin No data No data 0 - .52561 .61952 No data No data No data 0 No data 

45 l.oIo 0 0 0 .94810 0 -1.13793 0 0 0 0 48_ No da1a No data 0 - .52561 .61952 Nodata No data No data 0 No data 

48 Nez Perce 0 0 0 0 0 No data 0 Nodata 0 0 47 Kootenai 2.48159 1.87274 0 2.31698 0 0 -1.10737 0 .11375 0 

47P_ 1.53214 0 0 1.1_' 0 Nodata 0 No data 0 No data 48 l.oIo 1.87642 1.87274 0 0 0 -1.54687 -1 .10737 0 .81375 0 

46_ 1.53214 Noda1a 1.14841 0 Nodata 0 Nodata 0 Nodata 49 Nez Perce 1.17642 0 -1.41402 .91425 0 No da1a 0 No data 0 0 

50 Paye11a 2.48159 0 - 1.41402 - .39580 - .66350 Noda1a -1.10737 No data 0 Nodota Chi-_ 
16.39 15.87 22.85 7.71 13.73 11.15 21.37 26.19 30.01 20.17 - 1.10737 No data 0 No data 

51_ 2.48159 No data 0 .74387 -.66350 No da1a 

�E�n�o�t�~�~�.� 0.7853 1.0364 1.2620 0.9844 0.9917 1.0483 0.9474 0.9538 0.9852 1.0074 
_oc:x:uTonce 2.11 1.55 2.76 2.93 13.34 3.63 25.56 16.60 1.62 16.29 Chi-square 26.51 17.49 53.94 34.66 38.80 24.18 19.81 9.63 21.83 12.26 

No. pIoIa �~ �, �4�5�6� 4.182 5,_ 5,494 6.191 4,_ 5.293 994 4,813 2,326 Error mean square 1.0310 0.9899 1.0079 0.9609 0.9620 1.1176 1.0041 0.9923 1.0842 1.0015 

()p*nu'naspod 193" 81' NS NS 244· 247" NS 354' 285' 304· Percent OCCOfTence 13.21 1.23 10.18 8.96 20.22 7.!1 35.61 26.16 1.06 15.69 

�~� 0.37 0.24 0.08 0.55 0.53 0.13 0.30 No. pIo<s 3,664 5,712 6,250 5,494 6.191 4,326 5,293 994 5,125 2,326 

ClpImum aspod 197· 29" 195' 33' 258' 269' 48" 350" 26" 25' 

�' �~�.�p�e�r�t�c�:�A�l�h�e�c�:�o�n�s�a�.�n�t�'�*�"�" �l�O �a�v�o�i�d�.�~�t�n�n�'�b �.� AmpIi1Ude 0.11 0.24 0.11 0.27 0.09 0.21 0.17 0.37 0.14 0.26 

'AepreMntec1a pIltt of the oonstantlerm to.'IOkI. singular matrix. 
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Ferguson, ~nis E.; Cart80n, Clinton E. 1993. Predicting regeneration establishment with 
the Prognosis Model. Res. Pap. fNT -467. Ogden, UT: U.S. Department of Agriculture 
Forest Service, Intermountain R ..... rch Station. 54 p. ' 

Con~er establishment following regeneration timber harvests is predicted by version 2 
of the Regeneration Establishment Model, a submodel of the Prognosis Model. The regen. 
eration model cove~ 10 opecIes for forests in Montana, central Idaho, and northern Idaho. 
Most harvest and Sita properation methods can be simulated so thaI alternative treatments 
can be evaluated. Also Induded In the model is the influence of westem spruce budworm 
(Choristoneura oa:idBnlllils) on negeneration sueoess. The model predicts the probability 
:=ng, seedling denalty, species composition, and seedling heights 2 10 20 years after 
and "':'_~~f"P"' f~besR the study design, equation development, model formulation, 

"~uanaYlOr or U~ egeneration Establishment Model. 
-----
KEYWORDS: forest su",:"ssio~, forast planning, western spruce budworm, Choristoneu,. 

oa:idBntallS, conffers, Montana, Idaho 
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The Intermountain Research Station provides scientific knowledge and technology to im· 
prove management, protection, and use of the forests and rangelands of the Intermountain 
West. Research is designed to meet the needs of National Forest managers, Federal and 
State agencies, industry, academic institutions, public and private organizations, and individu· 
als. Results of research are made available through publications, symposia, workshops, 
training sessions, and personal contacts. 

The Intermountain Research Station terrijory includes Montana, Idaho, Utah, Nevada, and 
westem Wyoming. Eighty·five percent of the lands in the Station area, about 231 million 
acres, are classified as forest or rangeland. They Include grasslands, deserts, shrublands, 
alpine areas, and forests. They provide fiber for forest Industries, minerals and fossil fuels for 
energy and industrial development, water for domes .. : and industrial consumption, forage for 
livestock and wildlffe, and recreation opportunijies for millions of visijors. 

Several Station unijs conduct research in addijlonal western States, or have missions that 
are national or international In scope. 

Station laboratories are located in: 

Boise, Idaho 

Bozeman, Montana (in cooperation with Montana State University) 

Logan, Utah (in cooperation wijh Utah State University) 

Missoula, Montana (in cooperation w~h the University of Montana) 

Moscow, Idaho (in cooperation with the Universijy of Idaho) 

Ogden, Utah 

Provo, Utah (in cooperation wijh Brigham Young University) 

Reno, Nevada (in cooperation with the University of Nevada) 

The policy of the United States Department of Agriculture Forest Service prohibits 
discrimination on the basis of race, color, national origin, age, religion, sex, or disabilijy, 
familial status, or polijical affiliation. Persons believing they have been discriminated 
against in any Forest Service related activity should write to : Chief, Forest Service, USDA, 
P.O. Box 96090, Washington, DC 20090·6090. 


