* Potential Mst Production Mdul e: Fornul ated for LANDI S out put
*  STATA (V.6) syntax
*
* By: Neal Sullivan - Forestry Departnent, University of M ssouri
* WWW. snr. m ssouri . edu/ ~sullivan
*
* Last Edited: 3/01/02 10: 21 NHS
*
* Begi n Commands:
drop _all
set menory 400m
use filenane.dta, replace
* keep if stand<20

set nore 1

* To run: using a generic agecl ass,
* create std_age (Simulation Age) = ageplO (Landis decade of sinmulation)

gen std_age=agep90

* Est. nunber of dom nant + codom nant oak trees per cell by agecl ass

| ocal tpc_sl = -0.099 /* slope of age tpc rel ationshi p*/

I ocal tpc_con = 24.1 /* intercept of age tpc rel ationship*/

| ocal tpcsdsl = -0.08 /* slope of age tpc-sd relationship*/

| ocal tpcsdco = 16 /* intercept of age tpc-sd rel ationship*/

* nunber of cell canopy oak trees (tpc):
* random sel ection fromnormal distribution by age of dom nants

gen tpc=("tpc_sl'*std_age+ tpc_con')+
("tpcsdsl' *std_age+ tpcsdco' ) *i nvnorn{uni fornm())

* | nfluence of Landtype on the nunber of canopy oak trees >12.7 D MOFEP Based

[ * Mean = 0. 887 */
/* mul tiplier */
[ * 1 1.119 */
[ * 2 0.993 */
[ * 3 1.164 */
[ * 4 0. 856 */
[ * 5 0. 867 */
[ * 6 1.105 */
[ * 7 0. 895 */
repl ace t pc =tpc * 1.119 if landunit==

repl ace t pc =tpc * 0.993 if landunit==




repl ace t pc =tpc * 1.164 if landunit==
repl ace t pc =tpc * 0.856 if |andunit==
repl ace t pc =tpc * 0.867 if landunit==
repl ace t pc =tpc * 1.105 if landunit==
repl ace t pc =tpc * 0.895 if landunit==

gen int cotpc = round(tpc ,O0)
/* nunber of canopy trees rounded to whol e nunber */

drop tpc

* Estimate of cell-stand nean di anmeter and distribution by age of dom nants

* from FI A data, nean di aneter per agecl ass
* Assign a randomdianeter to 40 trees for each cell for each iteration
for new tr_1-tr_40: gen X = 0.5443953* std_age - (std_age*std_age*0.0025517) +
(std_age*std_age*std_age*4. 11e- 06)
/* Apply variability */

for var tr_1-tr_40: replace X = X + (0 + (0.1670191* std_age-
(std_age*std_age*0.000432)) * invnorn{uniforn()))

/* replace diameter with O if very small */

for var tr_1-tr_40: replace X =0 if X < 1.5

/* Variation in Gak conponent (prop.) Stand Structure (D) */

/* LANDI S Affect on */

/* Type ELT Di anet er */

/* 1 17 1. 001 */

/* 2 18 1.082 */

/* 3 11 1.164 */

/* 4 19 0. 87 */

/* 5 5,7 0. 956 */

/* 6 20,21 0. 964 */

/* 7 ot her 0. 965 */
for var tr_1-tr_40: replace X = X * 1.001 if landunit==
for var tr_1-tr_40: replace X = X * 1.082 if | andunit==
for var tr_1-tr_40: replace X = X * 1.164 if | andunit==
for var tr_1-tr_40: replace X = X * 0.87 if landunit==
for var tr_1-tr_40: replace X = X * 0.956 if I andunit==
for var tr_1-tr_40: replace X = X * 0.964 if | andunit==
for var tr_1-tr_40: replace X = X * 0.965 if I andunit==

* Make dianeter O if tree-N > canopy trees per cell

repl ace tr 1 =0 if cotpc <1




repl ace tr 2 =0 if cotpc < 2

repl ace tr_40 Oif cotpc < 40

* Factor regional variation in ratio of red oak and white oak groups

* by agecl ass: fraction of oaks that are red oak = -0.0027066*( agecl ass) +
0.6286, R2 =.86 for FIA

* adjustnment for Oregon County: -0.0000179 * agecl ass”™2 + .644

gen cfro = -0.0000179*(std_age)"2 + 0.644

* Adjust for landis |land type (unit)

/* Land type MOFEP AVG  Adj. Var. (SD */

[ * 0.7111 */

[ * 1 0.741 1.04 */

[ * 2 0.734 1.04 */

[ * 3 0.831 1.17 */

[ * 4 0.647 0.91 0.05 */

[ * 5 0.593 0.83 */

[ * 6 0.732 1.03 */

[ * 7 0.700 0.98 */

gen mcfro = 1.04 * cfro

repl ace mcfro = 1.04 * cfro i f landunit==
repl ace mcfro = 1.17 * cfro if landunit==
repl ace mcfro = 0.91 * cfro if landunit==
repl ace mcfro = 0.83 * cfro if landunit==
repl ace mcfro = 1.03 * cfro if landunit==
repl ace mcfro = 0.98 * cfro if landunit==

* Add randomvariability to Fraction red oak group

repl ace mcfro = mcfro + 0.05 * invnorn(uniform())




* Randomy assign trees to ro and wo speci es groups
/* create a species code for each tree on each cell */
for new sp_1 -sp_40: gen str2 X = "WD'
for new tenpl-tenp40: gen X = (uniform())

/* randomy assign tree to sp group */

replace sp_1 ="RO" if templ < mcfro
repl ace sp_2 ="RO" if temp2 < mcfro
repl ace sp_40 ="RO" if t enmp40 < mmcfro

drop tenpl-tenp40

* Adjust diameter for different growh rates for subgenus's

nmodel of multiplier to get WD scal er

adj ust = -0. 0010492 (age) + 1.010843
*
replace tr_1 = (std_age * -0.0010492 + 1.011) *tr 1 if sp_ 1 ="WD
replace tr_2 = (std_age* -0.0010492 + 1.011) *tr 2 if sp 2 ="WO

replace tr_40 = (std_age* -0.0010492 + 1.011) * tr_40 if sp_40 =="WO'
* Set dianmeter to O if very small

for var tr_1-tr_40: replace X =0 if X< 1.5

Tree dianeter and mast production (index) relationship----
generates a 0-1 index of relative mast production

/* Coeff. (0-1)DBH */
/* */
local rod = -3.361032 /* -0.22407 D */
|l ocal rod2 = 0.1279035 /* Scal er 0. 00853 D2 */
| ocal rod3 = -0.0017115 /*for desired -1.14E- 04 D3 */
| ocal rod4 = 0.000007515 /* range 5.01E-07 D4 */
| ocal rodc = 28.65 /* Maxi mum =15 1.91000 interc. */
/* Simlar to range of kg/tree */
| ocal wod =-1.4629095 /* 0 -0. 09753 D */

| ocal wod2 = 0.0567975 /* 0 0. 00379 D2 */




| ocal wod3 = -0.000705 /* 0 -4.70E- 05 D3 */
| ocal wod4 = 0.000002835 /* 0 1. 89E- 07 %} */
| ocal wodc = 11.85 /* 0 0. 79000 interc. */

gen rms_1 =tr_1*rod' +(tr_172)* rod2' +(tr_1"3)*

‘rod3'+ (tr_174)* rod4' + rodc' if sp_1=="RCO'
gen rms_2=tr_2* rod' +(tr_27"2)* rod2' +(tr_273)*

‘rod3' + (tr_274)* rod4' +' rodc' if sp_2=="RCO
gen rms_3=tr_3* rod +(tr_37"2)* rod2' +(tr_3"3)*

‘rod3' + (tr_3"4)*'rod4'+' rodc' if sp_3=="RCO

gen rnms_40=tr_40* rod' +(tr_4072)* rod2' +(tr_40"3)*
“rod3' + (tr_40"4)* rod4' + rodc' if sp_40=="RO'

gen wrs_1=tr_1* wod' +(tr_172)* wod2' +(tr_173)*

“wod3' + (tr_174)* wod4' + wodc'i f sp_1=="WO'
gen wrs_2=tr_2* wod' +(tr_272)* wod2' +(tr_273)*

“wod3' + (tr_274)* wod4' + wodc'i f sp_2=="WD'
gen wrs_3=tr_3* wod' +(tr_372)* wod2' +(tr_373)*

“wod3' + (tr_374)* wod4' + wodc'i f sp_3=="WD'

gen wrs_40=tr_40* wod' +(tr_4072)* wod2' +(tr_40"3)*
“wod3' + (tr_4074)* wod4' + wodc'if sp_40=="WO'

* Correct for artifact of mast = f(D)*function for very large trees

replace rms_1
repl ace rms_2

5if tr_1 >91 & sp_ 1 ="RO
5if tr_2 >091 & sp 2 ="RO

repl ace rnms_40 =5 if tr_40 > 91 & sp_40 =="RCO'



* Factor per tree inherent variability in acorn production (randomy assigned)

* Fraction of popul ation /* proportion of popul ation */
* Non- pr oducer s 0. 15 /* 0.10 */
* Low Prod 0. 30 /* 0. 30 */
* Mbd Prod 0. 40 /* 0. 45 */
* H gh Prod 0. 15 /* 0. 15 */
*

* /* macros assigning class thresholds */

* relative production rate

* No prod (gt) 0.00

* Low Prod (gt) 0.15 0. 30

* Mbd Prod (gt) 0.45 0.75

* H gh Prod (gt) 0.85 1. 00

for new pr_1-pr_40: gen X =0

for new tenpl-tenp40: gen X = (uniform())

replace pr_1 = 0.3 if tenpl > 0.15
replace pr_2 = 0.3 if tenp2 > 0.15
repl ace pr_40 = 0.3 if tempd0 > 0.15
replace pr_1 = 0.7 if tenpl > 0.45
repl ace pr_2 = 0.7 if tenp2 > 0.45
replace pr_40 = 0.7 if tempd0 > 0.45
replace pr_1 = 1 if tenpl > 0.85
replace pr_2 = 1 if tenp2 > 0.85
repl ace pr_40 = 1 if tenp40 > 0.85

drop tenp*

* Scal e per tree mast production for red oak group by randomy assigned but subjectve
productivity cl asses

replace rms_1
repl ace rms_2

pr 1 * rnms_1
pr 2 * rms_2

replace rnms_40 = pr_40 * rns_40

* Re-calculate for assignment of inherent productivity to white oak group



for new tenpl-tenp40: gen X = (uniform())

repl ace pr_1
repl ace pr_2

0.30 if templ > 0.15
0.30 if temp2 > 0.15

repl ace pr_40 = 0.30 if temp40 > 0.15
replace pr_1 = .70 if tenmpl > 0.45

replace pr_ 2 = .70 if tenmp2 > 0.45

repl ace pr_40 .70 if tenp40 > 0.45

repl ace pr_1
repl ace pr_2

1if tenpl > 0.85
1if tenp2 > 0.85

replace pr_40 =1 if tenp40 > 0.85
drop tenp*
Scal e per tree mast production for white oak group by randonmy
assi gned but subjectve productivity classes

repl ace wrs_1
repl ace wrs_2

pr 1 * wrs_1
pr_ 2 * wirs_2

repl ace wrs_40 pr_40 * wns_40

* Set mast production at O if trees less that 20 cmin dianeter

replace rms_1 =0 if tr_1< 20 & sp_1=="RO'
repl ace rnms_2 =0 if tr_2< 20 & sp_2=="RO'
repl ace rnms_40 =0 if tr_40 < 20 & sp_40=="RO'
repl ace wrs_1 =0 if tr_1 <20 & sp_1=="WD'
repl ace wrs_2 =0 if tr_2 <20 & sp_2=="W)'
repl ace wrs_40 =0 if tr_40 < 20 & sp_40=="WD'

* drop per tree dianeter information for trees 2-40
* tree 1 retained for nodel eval uation
drop tr_2-tr_40

* drop per tree inherent productivity information for trees 2-40
* tree 1 retained for nodel eval uation
drop pr_2-pr_40



* Cenerate Mast production indices

* Cell totals for red oak subgenus
gen rmst =rns_1 if sp_1=="RO'
replace rnmst =rnst +rns_2 if sp_2=="RO'
replace rnmst =rnst +rns_3 if sp_3=="RO'
repl ace rimst =rnst +rnms_40 if sp_40=="RO'
* Cell totals for white oak subgenus
gen wrst =wns_1 if sp_1 =="WD
repl ace wrst =wnst +wrs_2 if sp 2 =="WD'
repl ace wrst =wnst +wns_40 if sp_40 =="WD'
* drop per tree |level mast production trees 2-40,tree 1 retained for nodel eval uation
drop sp_2-sp_40
drop roms_2-rns_40
drop wrs_2-wns_40
* Set cell subgenus mast production to zero if mssing

Oif rmst ==
Oif wrst ==

repl ace rnst
repl ace wnst

* Cenerate overall cell mast production val ue

gen nst = rnst +wrst

gen kg = nst*10000/900 /* convert to scale simlar to kg per ha 30 mcell */

* Age of simulation used:
* resul tsfil enane. dta



