NCSU — Managed Pine Plantation
(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 I

Plus computer with a companion version in
-ORTRAN for IBM 370 computer.

nitially developed as unthinned loblolly pine
plantation model

Subsequently developed thinning model




NCSU — Hafley & Smith

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

 |nitially only loblolly pine, now also white pine

 Data Ranges:
— Geographic Range (S. IL, NC, SC, LA)
— Site Index (25): 50 to 90
— Age: 5to0 45
— Density (tpa): 4x4 (2722 tpa) to 21x21 (99 tpa)



NCSU — Hafley & Smith

Height-over-age drives the model

— H, (dominant height) = average ht of tallest 100
surviving trees per acre

Stand parameters are estimated from H

Diameter and height distributions are
determined from the stand parameters

Johnson's Sg,; distribution used to model
diameter and height



NCSU — Hafley & Smith

H, (max ht) =f(SI, A, S)

H (min ht), H,,(modal ht) =f(H, A, S)
D,(max dia) =f( Hp, S)

D (min dia), D,,(modal dia) = f( D, Hp, S)
Sy(std dev ht) =f( A, S)
Sp(std dev dia) =f( Hp, S)

Mortality = f( TPA, S, A)
Volume =f(D, H) =a+ b (D?H)
Where:

— S| = 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
height and tpa

e 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

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



NCSU - Hafley & Smith Model

e Original Version 3.2 Interface:
— MS-DOS program written in Turbo Pascal
— Screen and/or LPT1 output

| L2 WINNTY system32 cmd.exe - entry

MORTH CAROLINA STATE UWIVERSITY
MAMAGED PINE PLAWTATION
GROUTH AND YIELD SIMULATOR
by: W. L. HAFLEY & W. D. SMITH
Version 3.2

Cc» Copyright 1991, W. L. Hafley
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<BX*egin a new run
<E>xdit input parameters
£Q>uit

== _




NCSU - Hafley & Smith Model

cmd.exe - entr:

NORTH CAROLINA STATE UNIUERSITY
HANAGED PINE PLANTATION
GROUTH AND YIELD SIMULATOR

WHAT SPECIES Do _You llﬁNT TO PROCESS?
by: W. L. HAFLEY & W. D. SMITH Lo

hlolly pis
Tl e pine

Uersion 3.2

* Rk kok ok kK Kk ok ok K X
* Rk kok ok kK Kk ok ok K X

Cc>» Copyright 1991, W. L. Hafley

1

{B>egin a new run
(E)dlt input parameters
{Q>uit

1o ceastal plainsuet site
upper coastal plain
piedmont/upland
enter/renove a curve

site

<1 ha*e age 257
<2> hase age 507 DEFAULT : piedmont/upland

DEFAULT : base age 25

usesrenove a set of Ht-Age coordinates

cmd.exe - entr:

D:\Hork Project \NCSUSHAFLEY “1\NCSU—HM"~2 >
NORTH CAROLINA STATE UNIVERSITY PLRNTRTION MANAGEMENT SIMULATOR

There are three types of conditions Y1 E LD T ABLE < thlully Plne >

from wvhich the progranm may he started: — o

SITE IMDEX PLRNTING DENSIT'l PERGENT PLRNTING INITIHL SURUIUHL

1> the i ial conditions at stand (BASE AGE 25 > CSTEMS/ACRE> SURUIVAL STEMS/ACRE>
establishment. 65.8 768 85 595

2> the stems per acre at a known point BASAL AREA TOTAL UVOLUME
point in time, o PINE HDUD PIN] HDUD

i sq ft cu ftdihd

3> the stems per acre and either bhasal —
area per acre or guadratic mean
diameter at a known point in time.

ENTER 1.2 OR 3 -— DEFAULT : 1 ==>

NOTE: HEIGHT-AGE CURVE - PIEDMONT-UPLAND

D : \Mork\Project NCEUNHAFLEY V1\NCSU-M~2 >




NCSU - Hafley & Smith Model

e New Windows Interface:

Windows interface runs
modified version (only
input/output modified) of
Turbo Pascal model to
ensure the same
simulation results.

Output to html or csv

Html output can include
charts.

x|

MNCSU-Managed Pine Plantation {(Hafley & Smith) Model
—Fusiform
Run Marne: I Drefaul:
™ Enable Infection %:  at Age: Hazard rating:
—Select Species ; 5
Ve Map | I I
= Loblolly pine  { White pine
— Initial Conditions: — Thinnings:
I TPA at establishment j " Enable Thinnings
TPA: Age: Sige:r  Survival: Age: Tvpe of thinning
| 700 | | | a5
Hardvsnad Add
I Mone j
% bokal Ba: AL Age: Delete |
—Site Inde:x:
% Base Age 25 1 Base Age S0 — Output Optians:
Site Index Value: I =] Cutput ka; HTML
Height)fge Curve: Skark End Interval
Ipiedml:unt,l'upland j Repart Inkeryval: IS I 35 IS
Run | Help | Load | Save | Configurakion | Ezxit




NCSU — Hafley & Smith Model

e QOutput options: Web page (html) or Excel (csv)

File Edit “iew Favorites Tools

Help

/2 NORTH CAROLINA STATE UNIVERSITY - Managed Pine Plantation (Hafley & Smith) Model -

1ol x|
[ = |

d=Eack = - ) ) | Qisearch [EFavortes Media (4 | B S ] - 15 &

Address I@ CriorkiProjectNCSUYHaF ey SmithiNC SU-MPP-HS! debug WCSU-MPR-HS, hkml

(BABE AGE )

65.0
Do
AGE Hi=T
{vrs) (ft)
5 16
10 34
15 47
20 58
25 67
30 74
35 g0
40 86
45 91
50 a5
55 98
a0 102
65 105

NORTH CAROLINA STATE UNIVERSITY PLANTATION MANAGEMENT SIMULATOR

YIELD TABLE ( Loblolly Pine )

(STEMS/ACRE)

450

AVE AVE
TPA DIA HGT

{in} (ft)
382 2.3 14
382 5.4 31
377 7.2 43
367 8.4 52
350 9.3 &0
33010.1 6é
308 10.a 72
28611.1 77
25711.7 81
23512.3 85
217 12.8 818
20313.2 91
191 13.6 54

SURVIWVAL

a5

BASAL AREA

PINE
(sq

HDOWD
ft)

x| @ ‘Linl@|@ -

Microsoft Excel - NCSU-MPP-HS.csy
@4] File Edit “ew Insert Format Tools Data Window Help AdobePDF  Stand Misualization  LMS

SITE INDEX PLANTIMNG DENSITY PERCENT PLANTIMG INITIAL SURVIVAL

(STEME/ACRE)
585

TOTAL VOLUME PINE

PINE

HDWD MAI PAT

(cu £t - 1b)

&=l

|@:| Dane

l_ ’_’_ @ MMy Computer v

NEHRSGRITEIEDBR-F|9-0- B -HE @ -aflis
A1 - F Age
A | B [ ¢ [ o [ E ] F | & [ H [ 1 [ a0 [ v ] LT

1 |Age | Dom Heig TPA Dia HAve Ht Pine BA | Hdwd BA Pine Yol | Hdwd ol hMAI PAl I—
| 2 | a 16 382 2.3 14.6 11 0 59 0 12 12
| 3 | 10 34 382 5.4 Kl B0 0 BET 0 B7 122
| 4 | 18 47 377 72 43.3 107 0 1665 0 111 200
| 5 | 20 58 367 8.4 52.8 143 0 2706 0 135 208
| B | 25 67 350 93 BO0.5 167 0 3629 0 145 185
| 7 | 30 74 330 101 BE.9 152 0 4377 0 146 149
| | 35 60 308 10.6 724 190 0 4943 0 141 113
| 8 | 40 86 286 11 772 193 0 5347 0 134 81
| 10 | 45 91 287 1.7 g1.4 193 0 5653 0 126 61
| 11| 50 95 235 12.3 85.2 193 0 5923 0 118 54
| 12 | a5 98 217 128 856 194 0 B1B5 0 112 48
| 13 | B0 102 203 13.2 91.8 194 0 6353 0 106 44
| 14 | 65 105 IEl 136 94.7 194 0 6583 0 1m 40
15| —
| 16 |
| 17 |

18 hd
M 4 r H[\NCSU-MPP-HS [+ | L|J_‘
Ready v

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:

Charts can be
turned on/off to
customize the web
page output.

Trees per Acre

Diameter

rrrrrrrrrrrrrrrrrr

ccccccccccccc

Basal Area

aaaaa

MAI/PAI

aaaaaaaaaaaaa

Stand Density

Stand Density Chart




NCSU — Hafley & Smith Model

 Thinnings are specified by clicking the Add
button and then selecting the type of thinning

from SpeC|fy Thmnmg dialog.

MCeU - Mixed Pine Plantation (Hafley & Smith} Model

Specify Thinning:

Thim at Age

E—s

Thin ko residual

Fuoty Thinmin
EE i !ann:e |

Basal Area

Leave I TPA

Help |

NCSU-Managed
Run Mame: | Default Fusier
E zard ral
Select Species X
’7 & Loblolly pi
rInitial Conditions: — Thinmin
ITPA at establishi [~ Enable Thinrin
TPA: Age Age: T F thinn
|?00 |
Hardwood Add |
| Mone
o tokal BA: Dielete
l— |
—Site Indesx:
¥ Basefge2s —Output Options:
ite Inde:x Yalue Qukpuk ko: HTML
ight/Age Curve Skart End  Interval
[pednontjopland  v] | | ReportInterva JE f3s
n
|

Remember to select the year for the
thinning and to fill in the thinning target
(TPA, Basal Area, or rows).




NCSU - Hafley & Smith Model

Example run with two
thinning treatments.

Trees per Acre

Trees Per Acre Chart
00

500

00

Trees Per Acre
L

200

100

8

Diameter

Diameter Chart

Dianeter (in)

NORTH CAROLINA STATE UNIVERSITY PLANTATION MANAGEMENT SIMULATOR
YIELD TABLE ( Loblolly )

SITE INDEX¥ PLANTING DENEITY PERCENT PLANTIMNG INITIAL SURVIVAL

[BASE AGE 253 (STEME/ACRE) SURVIVAL (STEMEZ/ACRE)
65.0 700 85 595
DM AVE AVE BASAL AREA TOTAL WOLUME PINE
AGE HGT TPA DIA HGT PINE HDWD PINE HDWD MATI PAT
(yrs) (ft) (in) (ft)} (sq ft) (cu ft - 1ik)
5 16 594 2.2 14.1 15 0 79 0D 16 16
10 33 591 4.9 30.1 78 1] 850 1] 85 154
10 142 TREES REMOVED -114 -0
10 33 449 5.2 31.0 66 1] 736 1]
15 47 442 6.9 4Z.Z2 114 1] 1730 o 123 19%
20 58 425 8.1 51.7 151 1] 2803 0 146 215
20 174 TREES REMOVED -800 -0
20 58 250 8.7 54.Z2 103 1] 2003 1]
25 a7 245 9.8 6Z.3 128 0 2873 0 151 174
30 75 237 10.7 62.4 148 0 3681 0 154 164
35 g1 228 11.4 75.7 162 0 4410 0 152 144

WOTE: HEIGHT/AGE CUEWVE - PIEDMONTATPLAND

Height

MAL/PAL Chart

MAI/PAI

Height (ft)

Height Chart

Volume Basal Area

Volume Chart sal Area Char
<500 o = Basal Area Chart

4000 o 160 -

3500 o 100

g
L

¢

2000 -

volune (cu ££)
Basal firea (sq ft)

1500 o

1000 o

500 -

Pine  ==memes Harduoot — ine

Stand Density

Stand Density Chart.

T T
100 200 30040050600




NCSU — Hafley & Smith Model

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

E? NCSU - Managed Pine Plantation (Hafley & Smith} - |EI|1|
E
Hide Back Frint  Options

LContents | Index I ﬁearchl

[7] Getting Started

Runring the Model

@ Example Output

@ Specify Thinnings

[7] Configuration

[7] 5avesLoad Runs
@ Reference

@ Getting Help

NCSU - Managed Pine Plantation (Hafley & Smith) Model -- Help

NORTH CAROLINA STATE UNIVERSITY - MANAGED PINE PLANTATION
GROWTH AND YIELD SIMULATOR - Wersion 3.2

by WL Hafley & W, D. Smith - (c) Copyright 1991, W, L. Hafley
YWindows interface developed by: James B. McCarter
With consultation and suppont from:
Robert E. Bardon (Extension Specialist), Dennis Hazel (Extension Specialist),
and Rick Hamilton {Extension Specialist - Retired),

Department of Forestry and Environmental Resources,
Marth Carolina State Cooperative Extension Service

m STATE UNIVERSITY

ALT STATE UNIVERSITY
COOPERATIVE
AN EXTENSION

Helping People Pas Knawledge o Wark

Funding for this project was provided through a Renewable
Resources Extension Act grant from Morth Carolina State
Cooperative Extension Service in cooperation with the
USDA Cooperative State Research, Education, and
Extension Serice, 2007

Getting Started

Example Outputs
Beference

Getting Help

NCSU-MPP-HS - Copyright (c) 2007, Morth Carolina State Cooperative Extension Service




NCSU — Hafley & Smith Model

e The Windows
interface can be
configured for
desired output
and product
specifications.

MCSsU-Managed Pine Plantation (Hafley & Smith) Model
—Qukput Options:

Charks:

¥ Heml Qutput (Inkernet Explarer) Iw Height [~ vaolume
v Tree Per fcre [ MalfPal

£ Sy Oukput (Exccel

LEpuE (Excsl) [ Diameker [ Drensikty

[ Basal Area

R Sriginal Model | [~ show subprocess

—Praduct Specifications:
Sawtimber Chip-M-Saw Pulpwood
Small End Diarneter Inside Bark: I g.0 I 6.0 I 4.0
Yariable Length Logs: LUp ko I 24 Feet
Sawtimber Yolume: MEF - | scribrer |
Pulpwood and Chip-N-Saw Vaolume: I Cubic feet j

(04 I Cancel | Help |




NCSU — Hafley & Smith Model

 Multiple “runs” can
be saved and
loaded in the future
to quickly
demonstrate
various types of
management.

Run Mame - Descripkion:

Defaulk - Reset run ko default conditions
Loblally435 - 435 TPA Loblolly Pine

Loblollyez22 - 622 TPA Loblally Pine

ThinExample - Example run with multiple thinnings

Delete




NCSU — Hafley & Smith Model

 When saving a run
the user will be
prompted fora nam

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/



