
NCSU – Managed Pine Plantation 

(Hafley & Smith) Model(Hafley & Smith) Model



NCSU – Hafley & Smith

• Work began in the 80’s to solve the disparity 
between published yield tables and long term 
spacing studies

• Computer version first developed for Apple II • Computer version first developed for Apple II 
Plus computer with a companion version in 
FORTRAN for IBM 370 computer.

• Initially developed as unthinned loblolly pine 
plantation model

• Subsequently developed thinning model



NCSU – Hafley & Smith

• Based on spacing studies from NC, LA, SC, S. 
IL. and Union Camp Corp. growth plots

• Initially only loblolly pine, now also white pine

• Data Ranges:

– Geographic Range (S. IL, NC, SC, LA)

– Site Index (25): 50 to 90

– Age: 5 to 45

– Density (tpa): 4x4 (2722 tpa) to 21x21 (99 tpa)



NCSU – Hafley & Smith

• Height-over-age drives the model

– HD (dominant height) = average ht of tallest 100 

surviving trees per acre

• Stand parameters are estimated from HD• Stand parameters are estimated from HD

• Diameter and height distributions are 

determined from the stand parameters

• Johnson’s SBB distribution used to model 

diameter and height



NCSU – Hafley & Smith

• HU (max ht) = f( SI, A, S )

• HL(min ht), HM(modal ht) = f( HU, A, S )

• DU(max dia) = f( HD, S )

• DL(min dia), DM(modal dia) = f( DU, HD, S )

• SH(std dev ht) = f( A, S )• SH(std dev ht) = f( A, S )

• SD(std dev dia) = f( HD, S )

• Mortality = f( TPA, S, A )

• Volume = f( D, H ) = a + b (D2H)

• Where:
– SI = Site Index (base age 25)

– A = Stand Age

– S = growing space per tree = 43560/TPA



NCSU – Hafley & Smith

• Thinning:
– Thinning from below – truncates dist. based on ht

– Row thinning – just reduce tpa

• Growth response – growth rate of thinned stand 
is equal to growth of unthinned stand at same is equal to growth of unthinned stand at same 
height and tpa

• Comparison to 8 thinning studies
– AR, LA, TN, MS, SC, MD

– 90% of comparisons showed no significant difference 
between studies and model using K-S test



NCSU – Hafley & Smith Model

• North Carolina State University, Managed Pine 
Plantation, Growth & Yield Simulator Version 
3.2, by W. L. Hafley & W. D. Smith - (c) 
Copyright 1991, W. L. Hafley 

• Interface is dated and difficult to use

• NCSU Extension Forestry believes an improved 
interface will make the model more useful.



NCSU - Hafley & Smith Model

• Original Version 3.2 Interface:

– MS-DOS program written in Turbo Pascal

– Screen and/or LPT1 output



NCSU - Hafley & Smith Model



NCSU - Hafley & Smith Model

• New Windows Interface:

• Windows interface runs 

modified version (only 

input/output modified) of 

Turbo Pascal model to Turbo Pascal model to 

ensure the same 

simulation results.

• Output to html or csv

• Html output can include 

charts.



NCSU – Hafley & Smith Model

• Output options: Web page (html) or Excel (csv)

Output can be printed, saved, reformatted, 

or have additional calculations performed 

(Excel).



NCSU - Hafley & Smith Model

• Web page output can include a variety of 

charts:
Height Trees per Acre Diameter Basal Area

Volume MAI/PAI Stand DensityCharts can be 

turned on/off to 

customize the web 

page output.



NCSU – Hafley & Smith Model

• Thinnings are specified by clicking the Add 

button and then selecting the type of thinning 

from Specify Thinning dialog.

Remember to select the year for the 

thinning and to fill in the thinning target 

(TPA, Basal Area, or rows).



NCSU - Hafley & Smith Model
Height

Trees per Acre

MAI/PAI

Example run with two 

thinning treatments.

Diameter Basal AreaVolume Stand Density



NCSU – Hafley & Smith Model

• The updated model 
comes with a help 
file that documents 
the features, the features, 
interface, and details 
of implementation 
for the model.



NCSU – Hafley & Smith Model

• The Windows 

interface can be 

configured for configured for 

desired output 

and product 

specifications.



NCSU – Hafley & Smith Model

• Multiple “runs” can 

be saved and 

loaded in the future loaded in the future 

to quickly 

demonstrate 

various types of 

management.



NCSU – Hafley & Smith Model

• When saving a run 

the user will be 

prompted for a name prompted for a name 

and description.



NCSU – Hafley & Smith Model

• Windows Interface developed by: James B. McCarter

• With consultation from: Robert E. Bardon, Dennis Hazel, Mark Megalos 
(Extension Specialists), and Rick Hamilton (Extension Specialist - Retired), 
Department of Forestry and Environmental Resources, North Carolina 
State Cooperative Extension Service.

• Funding for this project was provided through a Renewable Resources 
Extension Act grant from North Carolina State Cooperative Extension 
Service in cooperation with the USDA Cooperative State Research, 
Education, and Extension Service.

• Windows version is available from NCSU Extension Forestry:

– http://www.ces.ncsu.edu/nreos/forest/


