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TIVETHEMEZ XX TEIMERR, HEEOB(OLER L, MRELEENTLNLEHTHDIL
FHBELPEROERBLICIVEELTE WS, 207D, AL (BEOHHERED 4 E
1,000 75 ha) Z s & LIZBARERITEAICIIEEITHEM L TE TV 5 b O (BEREE: 5,500
B m). +ORBEHREESEBEHENTONNTZL 2o TETEY ., RESCEEREDFEANNDT+S
RIS, BERBITONVMEEEBR S W2 BFTICR OGN A L H 2> TS (4-7 kO E
RIS - 47.6%), ZDEFHBETIIL, KEROERLILHRE LV o T2 HRARO RO A
REOREBICHXEEZ ETIENRBREINARRNERSTETND,
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BETIRBE TR TR S, EREEE T 2RO OHRMERZFIA - BRI IEBEICET
BAITLTE TS, REEDPOHE - MEZCKRESJEFELTWEIILOHIKIZE > T, 4%
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HIEEIZHED » TR R EHREEL 5B LER LTV Z 83, bR E#EE L T
S ETHLEERZIETHHEEZD,
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R A 55 & U TR TE K ORI A B O ERBRR OS2 RI-DRK-8 Th 5, FIFRKIT
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4.1 =)IA OB K OFRM
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BHREBUCONWT LB & (F-1) . BAEFEIT 30,754ha CHHF AEREIC S5O HEE (HKEFR)
X 97%ICELTWS, BN TOEEAREIT 19% (5,821ha) T, BN THIERYY 0EGHKEE
FER LTS, BREKDANLIHKRET 56%(13,221ha) & 3T RO THETR & Ho~ T Hs g Vvl % 7R~
LTWAR, ZHITREAMIEZ & TRARM(0,118ha) AL HRICEENTWA D TH 5,
ANLHROBEBRERFEREIT. A% : 59.3%(7,840ha). t / F : 39.1%(5,16%ha) L 72> T\ 5, A
THEEED 67.8%% 5 5 AXDEHEREIT 188.5mha L 2> TWA R, b /) F %2 &Te ALK
DOEHJEFEIL 132.9m ha T, BEEH 167.8m*ha D 8 EIRREDKETH S, 7B, ALHKOER
TERLR O HFERIL 5-6 Bk B EEDITIFE 40% % HH TV D,

#®-1 ARMEPRDL (BT : ha)
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EETEEH A O E Lo igid, B TEROBRMREME LR L, NREKE & LTE2ENICE
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— MERICEDSE, 2 — NHBOEREZ KR, MEBEREFEICI2EATS. 8HiE
BEOEFEEED, R 1BFEE4 AN —BEEAZBD, BT, B80T T v Meehti@Eikse
mOBIC IR EEE DOME - KEEOBAEEZRA D & LTS,

-2 MR - WEERBROETEFEF T
O WFEF# 18,708 F lha LA D ILMERAWHRE
50ha LL I ?
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62. 9%
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@ FERERAWED
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ENRbNB,

-11..




AXERIER
R EEERE

@ #&(ha)

£/ FERRER
ERRI4ERRERE

# &

X-13 AXKUNE /X OBHIER

WA OERIL, # LR EDOIThIL TV 22V —E i (60.08ha) 2B\ T, KA
TTRAHHDOFEE Th 5 REAEEZRMEES & RETREERE S O 2 FZN T 38 £L 0 Bk x
NTW5, BJIFIRICE T 21IERDOBER 2 HEFEMRTZTIL, AF, v/ FO—BEEMAEEY
BEg L+ 584, T 45-60 ERRTE SN LUIODTIEI L ZIUCHEIR L H D L 7o TV
7o, BT DOAMEECHM, EEESOR LVIRIEZ KB L THEKEIOIERE R = ot 5 8o

.12.
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[Harvest] : &Y+ HLHETTO—EDY I 2 L—3 g V& ET
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SVAR1 | SVAR2| SVAR3| SVAR4| SVAR5| SVAR6| SVAR7| SVAR8| SVAR9| SVAR10| SVAR11| SVARI12

1 0.71 1.04 0 0.67 0.64 0 1.93 2.05 141 0.55 0.59 0
2 1.87 0.55 1.47 0.17 275 0.22 2.02 113 1.61 0.84 0.37 0
3 1.07 142 0.88 1 2.79 2.32 1.89 2.55 1.81 0.26 0.25 0
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22 1.65 1.27 0.83 0.44 o127 173 111 1.24 1.09 0.1 0.76

23 1.82 1.62 1.48 0.51 2.34 1.48 1.67 1.46 1.53 0.81 1.04

24 0.98 1.09 12 0.92 1.25 1.23 237 0.97 1.65 117 0.87

25 0.15 1.27 0.77 0.39 2.19 1.57 1.56 2.74 1.69 13 0.09

26 0.57 111 0.53 0.84 1.92 1.97 1.72 2.74 1.96 0.92 1.46

27 0.1 0.78 0.78 0.15 0.39 2.16 0.22 2.24 2.1 1.32 1.04

28 0.97 1.1 0.35 0.3 1.39 2.39 171 0.95 1.89 1.19 0.97
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49 0.97 0.1 249

50 0.61 1.8

51 145 1.99

52 0.64 1.74

53 0.84 2.09

54 1.32 2.09

55 0.77 2.34

56 1.67 1.88

57 0.35 272

58 0.08 2.6

59 0.69 0.97

60 0.95

% : SVAR10/SVAR11/SVAR12 O 45 #1T 10 4E
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Simulation VARI1
H319Z1(1/0.5.0.01/2.0/45/25m)

HARVEST -- Session log

Base age map: C-¥HARVESTY¥IDRI32xdata¥HarvestData¥Age?.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.80 meters Cell area: 0.007 hectares

Total map area: 442 8 hectares

Total forested area: 217.0 hectares

Oldest age class (years): 45

Map loaded successfully.

Loaded Forest Type Map: C¥YHARVEST¥IDRI32xdata¥HarvestData¥Ftype.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map ared: 442 .8 hectares

Largest Forest Type value: 2

Map loaded successfully.

Loaded Management Area Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Ryouhou?2.gis
Map dimensions (rows x columns): 253 X 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442.8 hectares

Largest Management Area value: 99

Map loaded successfully.

Loaded Stand 1D Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥StandID.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442.8 hectares

Largest stand ID value: 1

Map loaded successfully.

YEAR=1-5
Management Area ID: 1
Forest Type value: 1

Mean size of harvests: 1.00 hectares

Standard deviation in harvest size: 0.50 hectares
Minimum harvest size: 0.01 hectares

Maximum harvest size: 2.00 hectares

Area harvested was input as ared
Percent of forest type to be cut: 31.30%
Percent of available forest type to be cut: 0.00%
Area of forest type to be cut: 50.0 hectares

Minimum age class (years) where harvest allowed: 45
Spatial dispersion method: Dispersed

Revisit interval (yrs): None

Length of fime step: 5 years.

Adjacency constraints: enforced

Green-Up Interval: 13 years

Riparian Buffers: enforced

Forest Type Value that a buffer was placed around: 0

.36.




Buffer disfance: 26.4 meters
Harvests may spill into other stands.
Not encugh suitable stands to meet harvest target |
Year Area harvested (ha)
5 0.00
Simulation was completed successfully
YEAR =6-104
Not enough suitable stands to meet harvest target |
Year Area harvested (ha)
10 0.71
Simulation was completed successfully
YEAR=11-15
Not enough suitable stands to meet harvest target |
Year Area harvested  (ha)
15 1.87
Simulation was completed successfully
YEAR =16 -20
Not enough suitable stands to meet harvest target |
Year Area harvested (ha)
20 1.07
Simulation was completed successfully
YEAR =21 -25
Not enough suitable stands to meet harvest target |
Year Area harvested (ha)
25 1.09
Simulation was completed successfully
YEAR =26 - 30
Not enough suitable stands to meet harvest target |
Year Area harvested (ha) .
30 1.95
Simulation was completed successfully
YEAR =31-35
Not enough suitable stands to meet harvest target |
Year Area harvested (ha)
35 0.76
Simulation was completed successfully
YEAR = 36 - 40
Not enough suitable stands to meet harvest target (
Year Area harvested (ha)
40 0.83
Simulation was completed successfully
YEAR = 41 - 45
Not enough suitable stands fo meet harvest target (
Year Area harvested  (ha)
45 0.74
Simulation was completed successfully
YEAR = 46 - 50
Not enough suitable stands fo meet harvest target (
Year Area harvested (ha)
50 0.18
Simulation was completed successfully
YEAR = 51 -55
Not enough suitable stands fo meet harvest target |

50.00 ha) year =1

50.00 ha) year = 6

50.00 ha) year =11

50.00 ha) year =16

50.00 ha} year = 21

50.00 ha) year = 26

50.00 ha) year = 31

50.00 ha} year = 36

50.00 ha) year = 41

50.00 ha) year = 46

50.00 ha) year = 51




Year Area harvested (ha)
55 1.48
Simulation was completed successfully
YEAR = 56 - 60
Not enough suitable stands to meet harvest target (
Year Area harvested  (ha)
60 0.75
Simulation was completed successfully
YEAR = 61 - 65
Not enough suitable stands to meet harvest farget (
Year Area harvested  (ha)
65 1.61
Simulation was completed successfully
YEAR = 66 -70
Not enough suitable stands fo meet harvest target (
Year Area harvested (ha)
70 0.60
Simulation was completed successfully
YEAR=71-75
Not enough suitable stands to meet harvest target (
Year Area harvested (ha)
75 0.82
Simulation was completed successfully
YEAR =76 -80
Not enough suitable stands to meet harvest target (
Year Area harvested  (ha)
80 0.53
Simulation was completed successfully
YEAR =81 -85
Not enough suitable stands to meet harvest target (
Year Area harvested (ha)
85 1.09
Simulation was completed successfully
YEAR =86 - 90
Not enough suitable stands o meet harvest target {
Year Area harvested (ha)
90 1.01
Simulation was completed successfully
YEAR =91 -95
Not enough suitable stands to meet harvest target (
Year Area harvested (ha)
95 1.65
Simulation was completed successfully
YEAR =96 - 100
Not enough suitable stands fo meet harvest target {
Year Area harvested (ha)
100 0.48
Simulation was completed successfully
YEAR =101 - 105
Not enough suitable stands to meet harvest target (
Year Area harvested (ha)
105 0.95
Simulation was completed successfully
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YEAR =106 - 110

i
Not enough suitable stands to meet harvest target | 50.00 ha) year = 106 %
Year Area harvested (ha) g
110 1.65 ‘ %
Simulation was completed successfully §
YEAR=111-115 |
Not enough suitable stands to meet harvest target ( 50.00 ha) year =111 %
Year Area harvested  (ha)
115 1.82

Simulation was completed successfully g
YEAR=116-120 i
Not enough suitable stands to meet harvest target ( 50.00 ha) year=116 |
;;
%
%
%
‘%

Year Area harvested  (ha)
120 0.98

Simulation was completed successfully
YEAR =121-125

Not enough suitable stands to meet harvest farget | 50.00 ha) year = 121 4
Year Area harvested (ha) §
125 0.15

Simulation was completed successfully
YEAR =126 - 130

Not enough suitable stands to meet harvest target | 50.00 ha} year = 126
Year Area harvested (ha)
130 0.57

YEAR =131-135

Not enough suitable stands fo meet harvest farget ( 50.00 ha) year = 131
Year Area harvested (ha)
135 0.10

é
|
:
|
%
Simulation was completed successfully §
%
%
%
i
|
%

Simulation was completed successfully
YEAR = 136 - 140

Not enough suitable stands to meet harvest target | 50.00 ha) year = 136
Year Area harvested (ha) i
140 0.97

Simulation was completfed successfully i
YEAR = 1471 - 145

Not enough suitable stands to meet harvest target ( 50.00 ha) year = 141
Year Area harvested (ha)
145 0.01

Simulation was completed successfully
YEAR =146 - 150

Not enough suitable stands to meet harvest target | 50.00 ha) year = 146 ‘3
Year Area harvested  (ha)
150 1.35

Simulation was completed successfully
YEAR =151 -155

Not enough suitable stands to meet harvest target ( 50.00 ha) year = 151 §
Year Area harvested (ha) i
155 0.53 |

Simulation was completed successfully |
YEAR =156 - 160 §

Not enough suitable stands to meet harvest target | 50.00 ha) year = 156 |
Year Area harvested  (ha)




160 1.82
Simulation was completed successfully
YEAR = 161 - 165
Not enough suitable stands fo meet harvest target |
Year Area harvested (ha)
165 1.06
Simulation was completed successfully
YEAR = 166 - 170
Not enough suitable stands to meet harvest target (
Year Area harvested  (ha)
170 0.57
Simulation was completed successfully
YEAR=171-175
Not enough suitable stands to meet harvest target (
Year Ared harvested (ha)
175 0.99
Simulation was completed successfully
YEAR =176 - 180
Not enough suitable stands fo meet harvest target (
Year Area harvested  (ha)
180 1.00
Simulation was completed successfully
YEAR = 181 -185
Not enough suitable stands to meet harvest target (
Year Area harvested (ha)
185 0.75
Simulation was completed successfully
YEAR = 186 - 190
Not enough suitable stands to meet harvest target (
Year Area harvested  (hal)
190 1.30
Simulation was completed successfully
YEAR = 191-195
Not enough suitable stands to meet harvest target (
Year Area harvested (ha)
195 0.81
Simulation was completed successfully
YEAR = 196 - 200
Not enough suitable stands to meet harvest target (
Year Area harvested (ha)
200 0.74
Simulation was completed successfully
YEAR =201 - 205
Not enough suitable stands to meet harvest target (
Year Area harvested (ha)
205 0.64
Simulation was completed successfully
YEAR =206 - 210
Not enough suitable stands to meet harvest target (
Year Area harvested  (ha)
210 1.29
Simulation was completed successfully
YEAR =211-215
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Not enough suitable stands to meet harvest target | 50.00 ha) year =211
Year Area harvested (ha)
215 0.24
Simulation was completed successfully
YEAR =216 - 220
Not enough suitable stands fo meet harvest target ( 50.00 ha) year =216
Year Area harvested (ha)
220 0.33
Simulation was completed successfully
YEAR = 221 - 225
Not enough suitable stands to meef harvest target ( 50.00 ha) year = 221
Year Area harvested (ha)
225 0.67
Simulation was completed successfully
YEAR =226 - 230
Not enough suitable stands fo meet harvest target ( 50.00 ha) year = 226
Year Area harvested (ha)
230 1.04
Simulation was completed successfully
YEAR = 231 - 235
Not enough suitable stands to meet harvest target { 50.00 ha) year = 231
Year Area harvested (ha)
235 1.84
Simulation was completed successfully
YEAR = 236 - 240
Not enough suitable stands to meet harvest target ( 50.00 ha) year = 236
Year Area harvested (ha)
240 0.93
Simulation was completed successfully
YEAR = 241 - 245
Not enough suitable stands to meet harvest target ( 50.00 ha) year = 241
Year Area harvested (ha)
245 0.97
Simulation was completed successfully
YEAR = 246 - 250

PATCH ANALYSIS (BEFORE HARVEST) ~ YEAR =246
Total boundary length between different-aged cells = 29.55 km.

AGE CLASS DISTRIBUTION FOR ALL MANAGEMENT AREA VALUES

Age (decades) Areca - (ha)
1.90
2.88
1.24
1.93
2.85
1.36
2.58
1.73
2.33
0.67
2.95

— O N0 O NN A WN —

— —




12 2.60

13 2.09
14 0.22
15 1.1
16 1.27
17 1.39
18 1.35
19 0.23
20 0.71
21 0.00
22 0.00
23 0.00
24 63.99
25 119.60
Total 216.96

TOTAL NUMBER OF PATCHES AND AVERAGE SIZES FOR ALL MANAGEMENT AREAS

Age class (decades) No. of patches Avg.size (ha)
1 2 0.949
2 2 1.442
3 3 0.413
4 2 0.963
5 3 0.950
6 5 0.272
7 3 0.859
8 5 0.346
9 2 1.166

10 2 0.333
11 4 0.737
12 2 1.299
13 5 0.417
14 9 0.024
15 4 0.277
16 7 0.182
17 3 0.464
18 6 0.225
19 8 0.029
20 1 0.707
21 0 0.000
22 0 0.000
23 0 0.000
24 8 7.999
25 13 9.200
Total (all age classes) 99 2.191

NUMBER OF PATCHES BY SIZE CLASS FOR ALL MANAGEMENT AREAS:

Age class (decades) <1 (ha)  1-10 10-50 50-100 100-1000 >1000 (ha)
[ 2 0 0 0 0 0
2 0 2 0 0 0 0
3 3 0 0 0 0 0
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INTERIOR/EDGE ANALYSIS (BEFORE HARVEST)

Interior buffer distance:

52.8 meters

Number of years openings persist: 20
Non-forest value in Forest Type Map:

Area of interior habitat =

Area of edge habitat =

wWEORY |

e e
“decades) 1 3 4 1

L]

0

24.26 hectares
130.71 hectares

Area of interior habitat =
Area of edge habitat

Rendering map. ..

Hap Rendered

25.13 hectares

= 124.27 hectares
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Simulation VAR2
$319Z1(1/0.5.0.01/2.0/45/25m)

HARVEST -- Session log

Base age map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Age?.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.80 meters Cell area: 0.007 hectares

Total map area: 442.8 hectares

Total forested area: 217.0 hectares

Oldest age class (years): 45

Map loaded successfully.

Loaded Forest Type Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Ftype.gis
Map dimensions {rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442.8 hectares

Largest Forest Type value: 2

Map loaded successfully.

Loaded Management Area Map: C:¥HARVEST¥IDRI32xdato¥HarvestData¥Ryouhou?2.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442.8 hectares

Largest Management Area value: 99

Map loaded successfully.

Loaded Stand ID Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥StandID.gis
Map dimensions {rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442 .8 hectares

Largest stand ID value: 1

Map loaded successfully.

PATCH ANALYSIS (BEFORE HARVEST) YEAR =296
Total boundary length between different-aged cells = 34.83 km.

AGE CLASS DISTRIBUTION FOR ALL MANAGEMENT AREA VALUES

Age (decades) Area (ha)
1.72
2.02
2.93
2.09
2.00
1.46
2.42
1.23
2.23
10 1.36
11 0.53
12 1.91
13 2.22
14 1.73

VO NN WN




15 1.95

16 1.72

17 1.70

18 0.46

19 1.55

20 0.19

21 2.28

22 0.08

23 1.34

24 1.48

25 0.00

26 0.00

27 0.00

28 62.07 :

29 116.32 |
Total 216.96 1

TOTAL NUMBER OF PATCHES AND AVERAGE SIZES FOR ALL MANAGEMENT AREAS

Age class (decades) No. of patches Avg.size (ha)
1 3 0.572
2 2 1.012
3 2 1.463
4 2 1.043
5 3 0.665
6 2 0.728
7 3 0.807 |
8 11 0.112
9 3 0.742
10 5 0.272
1 4 0.133
12 1 1.911
13 7 0.317
14 2 0.865 ‘
15 9 0.216
16 4 0.431
17 8 0.213 §
18 14 0.033 §
19 3 0.516 |
20 4 0.047 g
21 4 0.569
22 7 0.012
23 8 0.167
24 3 0.492 |
25 0 0.000 |
26 0 0.000 |
27 0 0.000 |
28 11 5.643 |
29 24 4.847 |
b
|
Total (all age classes) 149 1.456 |
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NUMBER OF PATCHES BY SIZE CLASS FOR ALL MANAGEMENT AREAS:
Age class (decades) <1 (ha) 1-10

—

o~ CONOUTAWN —
P OOCOOWRNNANENAOV—CORANWOWNN — — — W

(o]

29 21

O—- 00000 ONO 000 —-—=-—-000 00 —~———=0

Total 131 13
INTERIOR/EDGE ANALYSIS (BEFORE HARVEST) YEAR =296
Number of years openings persist:

Interior buffer distance: 52.8 meters

Non-forest value in Forest Type Map

Area of interior habitat = 26.63 hectares
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10-50 50-100 100-1000 >1000 (ha)
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Area of edge habitat
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Area of edge habitat = 129.39 hectares
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Simulation VARS3

HARVEST -- Session log

Base age map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Age9.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.80 meters Cell area: 0.007 hectares

Total map area: 442 8 hectares

Total forested area: 217.0 hectares

Oldest age class (years): 41

Map loaded successfully.

Loaded Forest Type Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Ftype.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442.8 hectares

Largest Forest Type value: 2

Map loaded successfully.

Loaded Management Area Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥StandID.gis
Map dimensions {rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442.8 hectares

Largest Management Area value: 1

Map loaded successfully.

Loaded Stand ID Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Ryouhou?2.gis
Map dimensions {rows x columns): 253 x 250
Cell width: 8.8 meters Cell area: 0.007 hectares
Total map area: 442.8 hectares
Largest stand ID value: 99
Map loaded successiully.
PATCH ANALYSIS (BEFORE HARVEST) YEAR =156
Total boundary length between different-aged cells = 20.81 km.

AGE CLASS DISTRIBUTION FOR ALL MANAGEMENT AREA VALUES

Age (decades) Area (ha)
1 3.25
2 1.13
3 2.49
4 2.31
5 3.54
6 1.53
7 1.37
8 1.15
9 1.74

10 1.63
11 1.76
12 1.86
13 1.26
14 0.00
15 0.00
16 7.55
17 184.40

-4‘7-




Total 216.96

TOTAL NUMBER OF PATCHES AND AVERAGE SIZES FOR ALL MANAGEMENT AREAS

Age class (decades) No. of patches Avg.size (ha)
1 3 1.083
2 2 0.564
3 3 0.831
4 2 1.155
5 3 1.181
) 2 0.763
7 4 0.341
8 2 0.574
9 3 0.581
10 2 0.816
11 7 0.252
12 2 0.928
13 1 1.260
14 0 0.000
15 0 0.000
16 1 7.546
17 15 12.293
Total (all age classes) 52 4172

NUMBER OF PATCHES BY SIZE CLASS FOR ALL MANAGEMENT AREAS:

Age class (decades) <1 (ha) 1-10  10-50 50-100 100-1000 >1000 (hay)
1 ] 2 0 0 0 0
2 2 0 0 0 0 0
3 2 1 0 0 0 0
4 1 ] 0 0 0 0
5 1 2 0 0 0 0
6 2 0 0 0 0 0
7 4 0 0 0 0 0
8 1 1 0 0 0 0
9 3 0 0 0 0 0
10 2 0 0 0 0 0
1 6 1 0 0 0 0
12 2 0 0 0 0 0
13 0 1 0 0 0 0
14 0 0 0 0 0 0
15 0 0 0 0 0 0
16 0 1 0 0 0 0
17 13 1 0 0 1 0
Total 40 1 0 0 1 0

INTERIOR/EDGE ANALYSIS (BEFORE HARVEST) YEAR =156

Interior buffer distance:  52.8 meters

Number of years openings persist: 20
Non-forest value in Forest Type Map: 0

Area of interior habitat = 29.96 hectares
Area of edge habitat = 125.42 hectares
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Simulation VAR4
$0319(1/0/5/0.01/2/45/50ha)

HARVEST -- Session log

Base age map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Age?.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.80 meters Cell area: 0.007 hectares

Total map area: 442 .8 hectares

Total forested area: 217.0 hectares

Oldest age class (years): 41

Map loaded successfully.

Rendering map...
Map Rendered

Loaded Forest Type Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Ftype.gis
Map dimensions {rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442.8 hectares

Largest Forest Type value: 2

Map loaded successfully.

Loaded Management Area Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Ryouhou?2.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442 8 hectares

Largest Management Area value: 99

Map loaded successfully.

Loaded Stand ID Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥StandiD.gis
Map dimensions (rows x columns): 253 x 250

Cell width:: 8.8 meters = Cell area: 0.007 hectares

Total map area: 442.8 hectares

Largest stand ID value: 1

Map loaded successfully.

Random number seed: 891119807
YEAR=1-5

Management Area ID: 1
Forest Type value: 1

Mean size of harvests: 1.00 hectares

Standard deviation in harvest size: 0.50 hectares
Minimum harvest size: 0.01 hectares

Maximum harvest size: 2.00 hectares

Area harvested was input as area

Percent of forest type to be cut:  15.65%

Percent of available forest type to be cut: 15.65%
Area of forest type to be cut: 25.0 hectares

Minimum age class (years) where harvest allowed: 45

-49.

e T 101 P14 SN e

T T IERIEIII=IN.,.,




Spatial dispersion method: Dispersed
Revisit interval (yrs): None
Length of fime step: 5 years.
Adjacency constraints: not enforced
Riparian Buffers: not enforced
Harvests may spill intfo other stands.
PATCH ANALYSIS (BEFORE HARVEST) YEAR =151
Total boundary length between different-aged cells = 22.93 km.

AGE CLASS DISTRIBUTION FOR ALL MANAGEMENT AREA VALUES

Age (decades) Area (ha)
T 1.87
2 0.99
3 1.83
4 1.18
5 3.57
6 1.56
7 2.40
8 1.04
9 2.80
10 2.37
11 3.46
12 1.17
13 0.67
14 0.00
15 0.00
16 65.68
17 126.38
Total 216.96
TOTAL NUMBER OF PATCHES AND AVERAGE SIZES FOR ALL MANAGEMENT AREAS
Age class (decades) No. of patches Avg.size (ha)
1 3 0.623
2 2 0.494
3 3 0.609
4 2 0.592
5 3 1.190
6 2 0.780
7 2 1.201
8 2 0.518
9 3 0.933
10 2 1.187
11 3 1.153
12 2 0.585
13 1 0.665
14 0 0.000
15 0 0.000
16 13 5.052
17 12 10.531
Total (all age classes) 55 3.945
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l NUMBER OF PATCHES BY SIZE CLASS FOR ALL MANAGEMENT AREAS:
; Age class (decades) <1 (ha) 1-10 10-50 50-100 100-1000 >1000 (ha)

1 2 1 0 0] 0 0
2 2 0 0 0 0 0
3 3 0 0 0 0 0
4 2 0 0 0 0 0
5 1 2 0 0 0 0
‘ 6 2 0 0 0 0 0
‘ 7 0] 2 0 0 0 0
8 2 0 0 0 0 0
9 3 0 0 0 0 0
10 1 1 0 0 0 0
11 1 2 0 0 0 0
12 1 1 0 0 0 0
13 1 0 0 0 0 0
14 0 0 0 0 0 0
15 0 0 0 0 0 0
16 10 1 2 0 0 0
17 8 1 2 1 0 0
Total 39 11 4 1 0 0
INTERIOR/EDGE ANALYSIS (BEFORE HARVEST) YEAR =300
Interior buffer distance:  52.8 meters
Number of years openings persist: 20
Non-forest value in Forest Type Map: 0
Area of interior habitat = 28.53 hectares
Area of edge habitat = 128.37 hectares
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Simulation Try1/ VAR5
HARVEST -- Session log
Base age map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Age?.gis
Map dimensions {rows x columns): 253 x 250
Cell width:  8.80 meters Cell area: 0.007 hectares
Total map area: 442.8 hectares
Total forested area: 217.0 hectares
Oldest age class {years): 45
Map loaded successfully.

Loaded Forest Type Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Ftype.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442 .8 hectares

Largest Forest Type value: 2

Loaded Management Area Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Ryouhou?2.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442.8 hectares

Largest Management Area value: 99

Loaded Stand ID Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥StandID.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 447 8 hectares

Largest stand D value: [

PATCH ANALYSIS (BEFORE HARVEST) YEAR =146
Total boundary length between different-aged cells = 28.83 km.
AGE CLASS DISTRIBUTION FOR ALL MANAGEMENT AREA VALUES

Age (decades) Area (ha)

1 5.06

2 2.31

3 5.78

4 3.49

5 4.53

6 3.77

7 4.12

8 3.72

9 5.38

10 1.96

11 6.29
12 2.84
13 0.00
14 0.00
15 0.00
16 57.05
17 110.67
Total 216.96
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TOTAL NUMBER OF PATCHES AND AVERAGE SIZES FOR ALL MANAGEMENT AREAS

R TR S

Age class (decades) No. of patches Avg.size (ha)
] 3 1.687
2 2 1.155
3 2 2.888
4 2 1.743
5 3 1.510 g
6 2 1.887 |
7 6 0.687 §
8 4 0.929 |
9 3 1.792 gf
10 8 0.245 %
1 6 1.049 ,
12 2 1.418 %
13 0 0.000 |
14 0 0.000 §
15 0 0.000 |
16 14 4.075
17 33 3.354 §
Total (all age classes) 90 2.411 %
i
%

NUMBER OF PATCHES BY SIZE CLASS FOR ALL MANAGEMENT AREAS:
Age class (decades) <1 (ha) 110 10-50 50-100 100-1000 >1000 (hay)

i

1 0 3 0 0 0 0 |

2 1 ] 0 0 0 0 *

3 0 2 0 0 0 0 §

4 0 2 0 0 0 0 g

5 1 2 0 0 0 0
6 0 2 0 0 0 0
7 4 2 0 0 0 0
8 2 2 0 0 0 0
9 0 3 0 0 0 0
10 8 0 0 0 0 0
1 3 3 0 0 0 0
12 1 ] 0 0 0 0
13 0 0 0 0 0 0
14 0 0 0 0 0 0
15 0 0 0 0 0 0
16 1 1 2 0 0 0
17 26 4 3 0 0 0
Total 57 28 5 0 0 0

INTERIOR/EDGE ANALYSIS (BEFORE HARVEST) YEAR =445
Interior buffer distance:  52.8 meters

Number of years openings persist: 20

Non-forest value in Forest Type Map: 0

Area of interior habitat = 27.08 hectares

Area of edge habitat = 125.30 hectares

-53.

E
|
§
z
§
E




Simulation VARéS/ Try3
HARVEST -- Session log
Base age map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Age?.gis
Map dimensions (rows x columns): 253 x 250
Cell width: 8.80 meters Cell area: 0.007 hectares
Total map area: 442.8 hectares
Total forested area: 217.0 hectares
Oldest age class (years): 45

Loaded Forest Type Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Ftype.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442 .8 hectares

Largest Forest Type value: 2

Loaded Management Area Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Ryouhou2.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442 8 hectares

Largest Management Area value: 99

Loaded Stand ID Map: C:¥HARVEST¥IDRI32xdato¥HarvestDato¥StandID.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442 .8 hectares

Largest stand ID value: 1

PATCH ANALYSIS (BEFORE HARVEST) YEAR = 151
Total boundary length between different-aged cells = 26.07 km.
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AGE CLASS DISTRIBUTION FOR ALL MANAGEMENT AREA VALUES

!
|
i
%
%
§
%
i
Age (decades) Area (ha) |
] 4.62 2
2 4.56 i
3 477 §
4 3.21 §
5 3.86 é
p 2.52 |
7 3.72
8 2.63 %
9 3.70 z
10 2.69 §
11 3.43 |
12 1.45 §
13 0.00 g
14 0.00 2
15 0.00 |
16 3.33 %
17 172.46 |
Total 216.96 f
g
TOTAL NUMBER OF PATCHES AND AVERAGE SIZES FOR ALL MANAGEMENT AREAS
Age class (decades) No. of patches Avg.size (ha) i
1 2 2.310
2 2 2.279
3 3 1.591
4 2 1.607
5 3 1.288
6 2 1.260
7 13 0.286
8 4 0.656
9 3 1.234
10 3 0.896
11 7 0.490
12 4 0.362
13 0 0.000
14 0 0.000
15 0 0.000
16 6 0.555
17 13 13.266
Total (all age classes) 67 3.238
NUMBER OF PATCHES BY SIZE CLASS FOR ALL MANAGEMENT AREAS:
Age class (decades) <1 (ha)  1-10  10-50 50-100 100-1000 >1000 (hal)
1 ] ] 0 0 0 0 |
2 0 2 0 0 0 0
3 0 3 0 0 0 0
4 0 2 0 0 0 0
5 1 2 0 0 0 0
6 0 2 0 0 0 0
7 11 2 0 0 0 0
8 3 1 0 0 0 0
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9 1 2 0 0 0 0
10 1 2 0 0 0 0
11 5 2 0 0 0 0
12 4 0 0 0 0 0
13 0 0 0 0 0 0
14 0 0 0 0 0 0
15 0 0 0 0 0 0
16 5 1 0 0 0 0
17 12 0 0 0 1 0
Total 44 22 0 0 1 0

PATCH ANALYSIS (BEFORE HARVEST) YEAR = 151
Total boundary length between different-aged cells =  26.07 km.
INTERIOR/EDGE ANALYSIS (BEFORE HARVEST) YEAR = 151
Interior buffer distance:  52.8 meters
Number of years openings persist: 20 Non-forest value in Forest Type Map: 0
Area of interior habitat = 20.19 hectares  Area of edge habitat = 130.39 hectares
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Simulation VAR7
HARVEST -- Session log
Base age map: C:¥HARVEST¥IDRI32xdato¥HarvestData¥Age9.gis
Map dimensions (rows x columns): 253 x 250
Cell width: 8.80 meters Cell area: 0.007 hectares
Total map area: 442.8 hectares
Total forested area: 217.0 hectares
Oldest age class (years): 41

Loaded Forest Type Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Ftype.gis
Map dimensions (rows x columns): 253 x 250
Cell width: 8.8 meters Cell area: 0.007 hectares
Total map area: 442.8 hectares
Largest Forest Type value: 2
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Loaded Management Area Map: C:¥HARVEST¥IDR132xdofo¥HorvestoTo¥Ryouhou2.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442 .8 hectares

Largest Management Area value: 99

Loaded Stand ID Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥StandID.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Totalmap area: - 442.8 hectares

Largest stand ID value: [

YEAR= 1- 5

Management Area ID: 1

Forest Type value: 1

Mean size of harvests: 2.00 hectares

Standard deviation in harvest size: 0.50 hectares
Minimum harvest size: 0.10 hectares

Maximum harvest size: 5.00 hectares

Area harvested was input as area

Percent of forest type to be cut:  31.30%

Percent of available forest type to be cut: 31.30%
Area of forest type to be cut: 50.0 hectares

Minimum age class (years) where harvest allowed: 45
Spatial dispersion method: Dispersed
Revisit interval (yrs): None
Length of time step: 5 years.
Adjacency constraints: not enforced
Riparian Buffers: not enforced

Harvests may spill into other stands.
Not enough suitable stands to meet harvest target ( 50.00 ha) year= 1
PATCH ANALYSIS (BEFORE HARVEST) YEAR =150
Total boundary length between different-aged cells = 27.85 km,

AGE CLASS DISTRIBUTION FOR ALL MANAGEMENT AREA VALUES

Age (decades) Area (ha)
2.44
1.93
5.65
2.79
5.39
3.94
2.42
3.70
5.35
3.44
1.59
3.91
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13 0.91

14 0.00
15 0.00
16 63.08
17 110.43
Total 216.96
TOTAL NUMBER OF PATCHES AND AVERAGE SIZES FOR ALL MANAGEMENT AREAS
Age class (decades) No. of patches Avg.size (ha)
1 2 1.218
2 2 0.966
3 3 1.883
4 2 1.393
5 3 1.797
6 2 1.971
7 3 0.807
8 2 1.848
9 3 1.783
10 2 1.719
11 11 0.144
12 2 1.953
13 3 0.303
14 0 0.000
15 0 0.000
16 7 9.012
17 28 3.944
Total (all age classes) 75 2.893
NUMBER OF PATCHES BY SIZE CLASS FOR ALL MANAGEMENT AREAS:
Age class (decades) <1 (ha)  1-10  10-50 50-100 100-1000 >1000 (ha)
1 1 1 0 0 0 0
2 1 1 0 0 0 0
3 0 3 0 0 0 0
4 0 2 0 0 0 0
5 0 3 0 0 0 0
) 0 2 0 0 0 0
7 2 1 0 0 0 0
8 0 2 0 0 0 0
9 0 3 0 0 0 0
10 0 2 0 0 0 0
11 11 0 0 0 0 0
12 0 2 0 0 0 0
13 3 0 0 0 0 0
14 0 0 0 0 0 0
15 0 0 0 0 0 0
16 4 1 2 0 0 0
17 24 1 3 0 0 0
Total 46 24 5 0 0 0

INTERIOR/EDGE ANALYSIS (BEFORE HARVEST) YEAR =150
Interior buffer distance:  52.8 meters




Number of years openings persist: 20
Non-forest value in Forest Type Map: 0

Area of interior habitat = 31.72 hectares
Area of edge habitat = 123.67 hectares

DEE 8,

Q4

Area of interior habitat =  31.72 hectares y
Area of edge habitat = 123.67 hectares ]
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SimulationVARS8/Try2
HARVEST -- Session log
Base age map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Age?.gis
Map dimensions (rows x columns): 253 x 250
Cell width: 8.80 meters Cell area: 0.007 hectares
Total map area: 442.8 hectares
Total forested area: 217.0 hectares
Oldest age class (years): 45

Map Rendered

Loaded Forest Type Map: C:¥HARVEST¥IDRI32xdato¥HarvestDato¥Ftype.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442 .8 hectares

Largest Forest Type value: 2

Loaded Management Area Map: C:¥HARVEST¥IDRI32xdata¥HarvestDato¥Ryouhou?2.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442.8 hectares

Largest Management Area value: 99

Loaded Stand ID Map: C:¥HARVEST¥IDRI32xdata¥HarvestDato¥StandID.gis
Map dimensions (rows x columns): 253 x 250
Cell width: 8.8 meters Cell area: 0.007 hectares




Total map area: 4428 hectares  Largest stand ID value: ]
PATCH ANALYSIS (BEFORE HARVEST) YEAR =300

Total boundary length between different-aged cells = 46.69 km.
AGE CLASS DISTRIBUTION FOR ALL MANAGEMENT AREA VALUES
Age (decades) Area (ha)
1 6.41
2 4.60
3 6.51
4 3.73
5 6.53
) 4.47
7 4,73
8 1.72
9 3.61
10 3.00
1 1.94
12 2.79
13 3.75
14 2.54
15 3.26
16 2.16
17 5.24
18 3.30
19 3.38
20 3.19
21 6.17
22 1.00
23 1.92
24 0.57
25 0.00
26 0.00
27 0.00
28 39.10
29 91.36
Total 216.96
TOTAL NUMBER OF PATCHES AND AVERAGE SIZES FOR ALL MANAGEMENT AREAS
Age class (decades) No. of patches Avg.size (ha)
1 3 2.135
2 2 2.299
3 3 2.170
4 2 1.866
5 3 2177
6 2 2.233
7 3 1.577
8 7 0.246
9 5 0.721
10 6 0.501
11 14 0.139
12 2 1.396
13 4 0.938
14 5 0.508

.60.




15
1é
17
18
19
20
21
22
23
24
25
26
27
28
29

0.543
1.078
1.745
1.101
0.338
1.593
2.058
0.143
0.174
0.081
0.000
0.000
0.000
0.850
1.757
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Total (all age classes) 213 1.019

NUMBER OF PATCHES BY SIZE CLASS FOR ALL MANAGEMENT AREAS:
Age class (decades) <1 (ha)  1-10  10-50 50-100 100-1000 >1000 (ha)

N ONONO AN WN —

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28 40
29 43
Total 160 49
INTERIOR/EDGE ANALYSIS {BEFORE HARVES
Interior buffer distance:  52.8 meters
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Number of years openings persist: 20
Non-forest value in Forest Type Map: 0

Area of interior habitat = 25.86 hectares
Area of edge habitat = 122.89 hectares
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Simulation VAR9/Try4
HARVEST -- Session log
Base age map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Age?.gis
Map dimensions (rows x columns): 253 x 250
Cell width: 8.80 meters Cell area: 0.007 hectares
Total map area: 442 .8 hectares
Total forested area: 217.0 hectares
Oldest age class (years): 45

Loaded Forest Type Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Ftype.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442 .8 hectares

Largest Forest Type value: 2

Loaded Management Area Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥Ryouhou?2.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442 .8 hectares

Largest Management Area value: 99

Loaded Stand ID Map: C:¥HARVEST¥IDRI32xdata¥HarvestData¥StandID.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442.8 hectares

Largest stand ID value: 1




PATCH ANALYSIS (BEFORE HARVEST) YEAR = 185
Total boundary length between different-aged cells = 26.46 km.

AGE CLASS DISTRIBUTION FOR ALL MANAGEMENT AREA VALUES

Age (decades) Area (ha)
1 4.80
2 3.87
3 6.28
4 3.99
5 5.30
6 1.78
7 5.81
8 3.02
9 3.51
10 4.30
11 0.41
12 2.74
13 2.35
14 0.55
15 0.23
16 0.00
17 0.00
18 1.58
19 166.45
Total 216.96
TOTAL NUMBER OF PATCHES AND AVERAGE SIZES FOR ALL MANAGEMENT AREAS
Age class (decades) No. of patches Avg.size (ha)
1 3 1.601
2 2 1.936
3 3 2.093
4 2 1.995
5 2 2.650
6 3 0.593
7 4 1.452
8 4 0.756
9 3 1.169
10 2 2.149
11 13 0.031
12 6 0.456
13 13 0.180
14 8 0.069
15 7 0.033
16 0 0.000
17 0 0.000
18 6 0.263
19 16 10.403

~O
~N

Total (all age classes) 2.237
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NUMBER OF PATCHES BY SIZE CLASS FOR ALL MANAGEMENT AREAS:
Age class (decades) <1 (ha) 1-10  10-50 50-100 100-1000 >1000 (ha)

1 1 2 0 0 0 0

2 0 2 0 0 0 0

3 0 3 0 0 0 0

4 0 2 0 0 0 0

5 0 2 0 0 0 0

6 2 1 0 0 0 0

7 2 2 0 0 0 0

8 2 2 0 0 0 0

9 2 1 0 0 0 0

10 0 2 0 0 0 0

11 13 0 0 0 0 0
12 4 2 0 0 0 0
13 12 1 0 0 0 0
14 8 0 0 0 0 0
15 7 0 0 0 0 0
16 0 0 0 0 0 0
17 0 0 0 0 0 0
18 5 1 0 0 0 0
19 15 0 0 0 1 0
Total 73 23 0 0 1 0

INTERIOR/EDGE ANALYSIS (BEFORE HARVEST) YEAR = 185
Interior buffer distance:  52.8 meters

Number of years openings persist: 20 Non-forest value in Forest Type Map: 0
Area of interior habitat = 16.34 hectares  Area of edge habitat = 134.74 hectares

(decades) 1 3

Map Rendered
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Simulation VAR12/83111-10terms
HARVEST -- Session log
Base age map: C:¥HAR\/EST¥!DRI32xdofo¥Horvesto’ra¥Age9.gis
Map dimensions (rows x columns): 253 x 250
Cell width:  8.80 meters Cell area: 0.007 hectares
Total map area: 442 .8 hectares
Total forested area: 217.0 hectares
Oldest age class (years): 41

Loaded Forest Type Map: C:¥HARVEST¥IDRI32xdo10¥H0rvesTDoTO¥nype.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442 .8 hectares

Largest Forest Type value: 2

Loaded Management Area Map: C:¥HARVEST¥IDR132xd010¥H0rvesTDoTo¥S’rondlD.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442.8 hectares

Largest Management Area value: 1

Loaded Stand ID Map: C¥HARVEST¥IDRI32xdata¥HarvestData¥Ryouhou?2.gis
Map dimensions (rows x columns): 253 x 250

Cell width: 8.8 meters Cell area: 0.007 hectares

Total map area: 442 .8 hectares

Largest stand ID value: 99

PATCH ANALYSIS (BEFORE HARVEST) YEAR =201
Total boundary length between different-aged cells = 17.13 km.

AGE CLASS DISTRIBUTION FOR ALL MANAGEMENT AREA VALUES

Age (decades) Area (ha)
1 1.56
2 2.37
3 0.92
4 2.21
5 2.22
) 2.65
7 2.72
8 2.02
9 2.01
10 4.52
11 0.99
12 1.37
13 2.39
14 0.29
15 2.36
16 0.00
17 0.00
18 0.00
19 0.00
20 0.00
21 0.00

.65.
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22 7.12

23 179.23
Total 216.96 |
E i
TOTAL NUMBER OF PATCHES AND AVERAGE SIZES FOR ALL MANAGEMENT AREAS |
Age class (decades) No. of patches Avg. size  (ha)
1 1 1.561
2 ] 2.366 %
3 1 0.924 *
4 1 2.212
5 ] 2.219 |
6 1 2.646 %
7 1 2.723 :
8 1 2.023
9 ] 2.009
10 ] 4,522
11 ] 0.994
12 1 1.372
13 1 2.394 g
14 6 0.048 |
15 1 2.359
16 0 0.000
17 0 0.000 |
18 0 0.000 |
19 0 0.000 ‘
20 0 0.000 ?
21 0 0.000
22 2 3.560
23 26 6.893
Total (all age classes) 48 4.520

NUMBER OF PATCHES BY SIZE CLASS FOR ALL MANAGEMENT AREAS:

Age class (decades) <1 (ha)  1-10  10-50 50-100 100-1000 >1000 (hay)
1 0 1 0 0 0 0 |
2 0 1 0 0 0 0 |
3 1 0 0 0 0 0
4 0 1 0 0 0 0 |
5 0 1 o 0 0 0
6 0 ] 0 0 0 0
7 0 ] 0 0 0 0
8 0 ] 0 0 0 0
9 0 ] 0 0 0 0
10 0 ] 0 0 0 0
1 1 0 0 0 0 0
12 0 1 0 0 0 0
13 0 ] 0 0 0 0
14 6 0 0 0 0 0
15 0 ] 0 0 0 0
16 0 0 0 0 0 0
17 0 0 0 0 0 0
18 0 0 0 0 0 0

.66.




19 0 0 0 0 0 0

20 0 0 0 0 0 0

21 0 0 0 0 0 0

22 1 1 0 0 0 0

23 24 1 0 0 1 0

Total 33 14 0 0 1 0
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Il A GIS-based interactive spatial decision support system for integrating
the manage of protection and production forests

Abstract

Protected forests require management strategies that differ from productive forests, but it is necessary
to integrate management of both forests from a landscape perspective. This integration is necessary for
protected forests to be managed in the most economical and sustainable way possible, and to make sure that
management of adjacent productive forests does not negatively affect protected forests. Traditional
approaches to forest management planning do not offer this integration because they lack a holistic (i.e.,
multiple values) and spatial approach. In this paper the author describes the development of a spatial
decision support system using GIS, and harvest schedule/allocation model, which allows simulation of
potential forest resource management activities from a landscape perspective. This approach combines
landscape perspective with improved analytical tools. It enables resource managers to design and
demonstrate the long-term conservation outlook of forest resources under alternative management
strategies with multiple objectives (economic, environmental, and social).
Keywords: sustainable forest management, spatial decision support system, harvest scheduling/allocation
model, visual feedback, GIS

Introduction

In order to deal with sophisticated issues of integrating forest resources management with
environmental, and social values and objectives in a sustainable manner, more holistic and spatial
approaches than traditionally applied is necessary to manage forest ecosystem from a perspective of stands
(Baskent and Jordan 1995; Forman 1995). By taking a landscape perspective, combined with improved
analytical tools to support the consensus-based management decision-making, it may be possible to
benchmark forest management practices to meet an adequate scale or level of potential impacts caused by
silvicultural and harvesting activities (Fig.1).

As a timber harvesting management tool, linear programming solution applying Harvest Scheduling
Model (HSM) (e.g. FORPLAN) has been developed and put to practical use. It displays its great ability in
acquiring optimum answers, which maximize the volume of timber harvesting by compartment or
sub-compartment unit. The latest HSM emphasizes spatial aspects of management planning from the
landscape perspective (Kurttila 2001; Murray 1999; Yoshimoto 2001). Special aspects, called adjacency
constraints, limit the harvest of adjacent units. This type of approach will help to recognize the potential
impact of broader regional harvest-flow constraints (M, and Hoganson 2000; Hoganson and Borgesa 2000).

When it comes to considering the landscape perspective, however, the ability of HSM seems to be
insufficient because it cannot generate landscape patterns with spatial attributes resulting from initial
landscape conditions and potential activities for timber harvesting (Gustafson and Crow 1999). In other
words, HSM cannot manage opening-up scale both in space and time for combining the data of each

polygon as a minimum management unit.
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Figure 1 Concept of a proposed SDSS.

GIS has now made it possible to incorporate spatial components into harvest schedule/allocation
planning and simulation models. In some cases, the modeling capabilities of a particular GIS may be
used directly to support decisions on timber harvesting. In other cases, an external model is linked to
GIS database.

In this paper the author describes the development of a GIS-based timber harvest scheduling
system oriented toward SFM (Sustainable Forest Management) combined with raster GIS. It offers
image processing capabilities (IDRISI32) and a harvest schedule/allocation model, and allows
simulation of differences in terms of the size of timber harvest units, the total area harvested, intervals
of harvest rotation, and the spatial distribution of harvest areas (HARVEST).

The emphasis is on providing visual feedback of the outcome (e.g. the resulting patterns of
forest openings and age class structure). The proposed approach enables resource managers to have
the flexibility to design and demonstrate a long-term conservation outlook of forest resources under
alternative management strategies with multiple objectives: economic, environmental, and social (Fig.
2).
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Figure 2 Framework of a SDSS for adaptive forest management.

\
|
i Framework of a GIS-based timber harvest scheduling system

\ As stated above, a GIS-based timber harvest scheduling system is characterized by the
‘ combination of a raster GIS (IDRISI 32) and a harvest schedule/allocation model (HARVEST).
' Procedures are: separated functionary classification of forest management space, harvest
.‘ schedule/allocation and data analysis (Fig. 3).
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Functionary classification of forest management areas

This procedure classifies forest management space into functionary categories according to
management plans before harvest schedule/allocation. In this paper, three categories (Static
Management Zone (SMZ), Conservative Management Zone (CMZ) and Productive Management
Zone (PMZ) were defined (Fig. 4).

Forest Management Units

Static Management | Conservation Management Production Management

Zone (SMZ) Zone (CMZ) Zone (PM2)
B Constrains by the lows B Technical opportunities, B Sustainable timber production
-Restricted Forest constrains and their trade-off
. i +The rest zones excluded
B Spatial restriction of Slope gradient ) SMZ and CMZ
harvest openings :Collapse lands and its buffer o
I Natural Stand - Spatial configuration of |
O Wildlife Habitat runoff networks and its buffer

O Original Vegetation
Harvest allocations

Figure 4 Adaptive standards applied to the zonation to three forest management units.

SMZ was established to maintain forest ecosystems. SMZ is composed of natural stands,
broad-leaved second growth, wildlife habitat and original vegetation, and timber harvesting should be
avoided. However, essential cares must be given for its public benefits. CMZ was established to
maintain the forestland condition for forest management operations. In CMZ, slope distribution, landslide
and mountainous river network were considered. Slope distribution limits logging operations and affects
the growth of regenerated trees. In order to avoid spreading out of the existing landslide and its soil loss, it
may be proper to set up a buffer zone. Mountainous river network should be extracted and then a buffer
zone should be set up in order to protect riparian areas. In order to classify conditions of CMZ, such as the
upper limit of slope, the width of buffer and the form of mountainous river network, various conditions
based on the surveyed data were considered. CMZ should have limitations on the harvesting method, and
especially clear-cutting should be avoided. PMZ was the remaining zone excluding SMZ and CMZ from
unrestricted forests. PMZ should be kept sustainable for timber production by way of the right tree on the

right site through positive management.

Harvest schedule/allocation

HARVEST has been developed by E.J. Gustafson of USDA Forest Service. HARVEST provides
visual and quantitative means to predict spatial patterns of forest openings produced with alternative
harvest strategies (Gustafson 1999). The HARVEST approach was adopted allowing flexible input of




parameters that relate to standards and guidelines for timber management areas where various
management goals were assigned (Gustafson and Crow 1999). HARVEST is a cell-based (raster)
model and produces landscape patterns which have spatial attributes resulting from initial landscape
conditions and potential timber management activities (Gustafson 1999; Gustafson and Crow 1999).
By putting control parameters (Fig. 5) into simulation, we are able to specify the time and place for the
harvest schedule/ allocation, including such conditions as types of forest‘c‘ove‘r, topography, and
wildlife habitat. When strict parameters are input, HARVEST may not be able to find an answer. Once
HARVEST finds an answer, we can examine the result of simulation using output data such as an age
map of stands. With HARVEST, we can find a solution for scheduling (i.e., determining the order in
which individual stands should be harvested).

Control parameters Output

Management area/ unit ID

i Time-step Stand Age Map

Forest Type Value

i Potential Harvest Zones

Harvest Size targeted ®Cell-based harvest allocation

®Size distribution
®Total harvest Area

Dispersion Methods

Minimum Age allowed for Harvest [ Amount of Forest Interior and

Edge Habitat
Amount to Harvest targeted

Adjacency Constraints

Figure S HARVEST parameters to simulate alternative management strategiés.

Study area and Methods

The area chosen for the study was a plantation forest tract of about 1,000 ha located in the northwest
side of Lake Biwa, Shiga Prefecture Japan, being leased to a prefectural corporation of afforestation (Fig.
6). A number of planning concepts were applied over 20 years (1965-1989) including an afforestation
program, silvicultural treatment plans, natural resource promotion projects, rural community forestry
promotion program in rural communities and an integrated watershed management plan. The area planted

with Cryptmeria japonica (original rotation interval: 40 years) amounts to 532 ha and the volume of its
stands is about 120,000 m’.
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Figure 6 Location of study area (left) and topographic overview of opening up area (532 ha) with 50 m
contour intervals (right).

Mountainous river networks were extracted according to the following procedure. Courses of rainfall
runoff were extracted by the “RUNOFF” function from DEM, and then classified into watershed areas. In
this way, courses of runoff were extracted by fixed watershed area.

Next, courses of runoff were compared with the river systems in a 1:25,000 topographic map based
on its shape. The course of runoff in a watershed area of 1 ha corresponds to the first order stream in the
map. In the same way, watershed areas of 4 ha and 25 ha correspond to the second and third order streams
respectively. The watershed area of 50 ha also corresponds to the perennial stream in the map. Using the
“BUFFER” function, a buffer zone was set up around the courses of runoff between 10 m and 100 m with a
step of 10 m each. Mountainous river network and its buffer zone were mapped as CMZ, and the remaining
part as PMZ. 40 maps in total were prepared as conditions for CMZ (Fig. 7).

All sorts of maps were combined and then classified the area into CMZ and PMZ with 600 (=

3*5%40) conditions in total.
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Buffer width: 50 m

50 ha

Watershed area: 1 ha

Figure 7 Spatial configuration of runoff network simulations- watershed area (1ha, 4ha, 25ha
and 50ha); buffer width (10m to 100m with 10m step).

Harvest schedule/allocation strategies
Harvest schedule/allocation was planned through HARVEST on the condition that the ratio of PMZ
area should surpass 80% of the area planted with Cryptmeria japonica. The objective of harvest
schedule/allocation was determined: the present short-term (rotation interval: 40 years) plantation
management should be shifted to a long-term (rotation interval: 80 years), and sustainable one. In order to
realize it, age class structure of stands must be changed gradually from the current pattern of the
concentration in 3 to 7- age stand class (Fig. 8) to even out throughout the classes. The simulation period
was set for 80 years (= 16 working periods). The targeted area. for harvesting was decided to be 25 ha
during every working period. The minimum allowable age for cutting was 40 years at the beginning, and
then extended gradually in order to avoid plural harvesting at the same place during simulation. As for
parameters for each harvesting patch, the mean area of cutting was set at 1.0 ha with reference to private
forest management systems conducted in Shiga and Gifu Prefecture (Shiba 1997; Shiba 1999). The
maximum patch was 2.0 ha and the minimum was 0.0Tha (= resolution of GIS data; its pixel size was 10m).
Harvested patches were supposed to be regenerated promptly after the final cutting.
200

150

100

Area (ha)

50

1 2 3 4 5 6
Age class

7 8 9 10

Figure 8 Stand age class distribution in the ongoing forest management plan.
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Resulting patterns of forest openings
The relationship between the ratio of the PMZ area and the total area for harvesting were examined.

Then the number and the mean area of harvesting patches were quantified. All the harvesting patches were
counted during simulation. There were two processing methods for patch territories in a raster map. Cells
that were in contact diagOnélly were identified to check if they were the same patch or not. In this paper,
when cells with the same attributes shared, vertically and horizontally, at least one side, they were
identified as the same patch, while those in contact only diagonally were identified as different patches.
This processing method was common with HARVEST. The mean area of harvesting patches was calculated
using the equation of the total harvesting area divided by the number of harvesting patches.

From a landscape perspective, changes in number, size and shape of the patches were measured in
the area with Cryptineriae japonica. Change in patch structure will be proven through this analysis.

The total number of patches was counted in the area with Cryptmeria japonica. Concerning the patch
size, its mean area was calculated by dividing the total area for planting by the total number of patches. The
edge density and fractal dimension were measured as indices of change in patch shape (Shiba 2001). The
length of the edge was calculated from its total length after defining the edge as a part of its neighboring
and yet separate patch. The edge density was calculated through the equation of the total planting area
divided by the length of the edge. The edge density means the length of the edge per fixed area. An
increase in the edge density means its relative increase in edge environments (Forman 1995). The fractal
dimension was calculated by means of setting up a minimum fractal dimension (= 1.0) from the
relationship between a pixel area (= 100 m?) and the length of the edge (= 40 m) of a unit pixel. The fractal
dimension was calculated using the folloWing equation (Murakami 1997).

D=2 - log(P/4) / log(A) 4
where D is the Fractal dimension, P the Edge Length, and A the Patch Area.
Comparison was made between the indices of the present forest patches and the expected ones through

simulation.

Results
Functionary classification of forest management space

Changes in the ratio of the PMZ area under each condition were examined. As for the slope
distribution, the ratio of the PMZ area decreased to 99.8 %, 98.3 % and 90.3 % as the mapping condition on
the slope changed from 100 % to 90 % and 80 %, respectively. For collapses, the ratio of the PMZ area
decreased gradually as conditions on the width of a buffer expanded. In the 30 m buffer zone, the ratio of
the PMZ area was less than 80 %. As for the mountainous river network, the ratio of the PMZ area changed

greatly in each fixed watershed area. The ratio of the PMZ area decreased substantially in the watershed
area of 1 ha; it decreased to 22.6 % with a buffer zone of 100 m. On the other hand, the ratio of PMZ area
decreased little by little in the watershed area of 50 ha: it only decx‘éased to 89.4 % with a 100 m buffer
zone. 62 conditions out of all the conditions surpassed 80 % of the PMZ area, and only one condition out of
62 surpassed 90 % (Table 1). '




Table 1 The ratio of PMZ (Productive Management Zone) area after zonation.

eI TR T

Ratio
Slope Land Mountainous Ratio of Slope Land Mountainous of
Gradient collapses river network PMZ Gradient collapses river network PMZ [ |
Buffer Fixed Buffer area Buffer Fixed Buffer  area §
|
width watershed width width watershed ~ width ;
(%) (m) areatha)  (m) (%) (%) (m) area(ha) (m)y (%) §
100 10 1 10 80.8 90 10 4 10 84.8 %
4 10 86.2 20 81.6 g
20 82.9 25 10 878
25 10 89.2 20 86.5 ;
20 87.9 30 84.9 | %
30 86.2 40 83.5 ;
40 84.8 50 816 1
50 82.9 60 802 |
60 81.3 50 10 88.8 i
50 10 90.1 20 88.1 |
20 89.4 30 872 1
30 886 40 864 [ |
40 878 50 85.4 |
50 867 60 845 1
60 85.8 70 83.7
70 84.9 80 82.6
80 83.8 90 81.5
90 82.7 100 80.3
100 81.5 20 4 10 80.3
20 4 10 81.6 25 10 82.9
25 10 84.2 20 81.7
20 83.0 30 80.3
30 81.6 50 10 83.7
40 80.3 _ 20 83.1
50 10 85.0 30 82.3
20 84.4 40 81.6
30 83.6 50 80.6
40 82.9 80 10 25 10 80.8
50 81.9 50 10 81.8
60 81.1 20 81.1
70 80.2 30 80.3




Harvest schedule/allocation

The result of 62 conditions of functionary classification for harvest schedule/allocation is shown
below. Age class structure of stands changed to an almost even level throughout classes from the current
concentration in the 3 to 7-age class of stands through simulation (Fig. 9). The targeted area for harvesting
(= 25 ha) was achieved in the 7 to 13-age class and the harvesting area decreased gradually in the below
6-age class. This result suggests that adjacency constraints were controlled by harvesting patches. Stands in

the 15 and 16-age class were arranged only in the areas of 3.60 ha and 0.98 ha respectively because those
with allowable cutting age for harvesting were not readily available during each working period. Despite
being far short of the harvesting area for 15 and 16- age class, the total harvesting area on average
amounted to 315 ha (Table 2). This figure was equal to 78.7 % of the area targeted for harvesting, so it can
be interpreted that the age class structure of stands is approaching a normal level based on the assumption

of sustainable forest management. 80
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o
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Figure 9 Stand age class distributions after harvest scheduling simulation with a rotation
length of 80 years.

Table 2 Results of the landscape statistics after harvest scheduling simulation.

Coefficient
Variable Mean Standard Minimum Maximum of
deviation variation
PMZ area (ha) 445.5 14.7 426.4 479.2 0.033
Total harvesting area (ha) 315.0 23.1 288.8 3454 0.073

Harvesting patch number (No.) 426 23.1 390 512 0.054

Harvesting patch area (ha) 0.74




Resulting patterns of forest openings

The total area for harvesting and the ratio of the PMZ area didn’t seem to be correlated. This trend
can be seen in the variation of coefficients on the total area for harvesting compared with the ratio of the
PMZ area (Table 2). The number of the harvesting patches and the ratio of the PMZ area don’t seem to be
correlated, either. This trend can also be seen in the variation of coefficients. And the result of the average
patch area for harvesting was 0.74 ha, not reaching the targeted area of harvesting (=1.0 ha).

Figures 10 and 11 show the examples of stand age maps before and after harvest simulation
respectively. Comparing both figures, large patches of the present landscape pattern were subdivided into
smaller patches as a result of specifying harvesting patches in terms of space and time through simulation.
It is a matter of course that harvest scheduling was limited to the PMZ area. The situation seemed to be that
there were no or little harvesting parts especially in northwestern, central and southeastern parts. One
reason may be that the allocation of harvesting patches in these parts controls the total harvesting area.
From another viewpoint, harvesting was scheduled continuously at limited spots so that no harvesting
patches were subdivided due to the concentrated allocation of harvesting patches. This led to the result that

the mean patch area for harvesting did not reach the targeted area of harvesting.

Stand Age Stand Age

0
5

Figure 10 Actual stand age map. Figure 11 Stand ége map after harvest scheduling
simulation with a rotation length of 80 years.

With respect to the resulting patterns of forest openings (Table 3), the total number of patches
increased by 387 % from the current 218 to 1,061 post simulation. It can be said that no harvesting patches

were subdivided nor fragmented because when harvesting patches were allocated, the number of harvesting

patches was 426. As the total number of patches increased, the mean patch area decreased by 80 % from
2.11 ha to 0.42 ha. The length of the edge increased by 117 % from 155 km to 336 km and the edge density
also increased by 117%. The fractal dimension increased by 0.4 % from 1.12 to 1.14. This result suggests

that the patch shape tends to be less complex The variation in coefficients on the total number of patches
and the length of the edge are consxdexed to converge into little values through simulation. The mean patch
area and the edge den51ty, dependmg on the total number of patches and the length of the edge, can be

expected to show similar tendency because the ratio of forest areas was fixed before and after simulation.




Table 3 Comparison of landscape statistics: patch abundance, patch size and patch shape.

Coefficient
Variable Condition Mean Standard Minimum Maximum of
deviation variation

Total patch number present 218 40.7 165 341 0.187
(No.) after simulation 1,061 67.9 906 1,306 0.064
Mean patch area present 2.1

(ha) after simulation ~ 0.42

The length of edge ‘ present 155.2 10.3 139.2 182.6 0.066
(km) after simulation 336.2 10.0 316.9 360.1 0.030
Edge density present 348.6

(m/ha) after simulation - 754.9

Fractal dimension present 1.071

after simulation:© 1.066

Discussions
This paper described ' the. development of a GIS-based timber harvest scheduling system in

combination with a raster GIS offering image processing capabilities within the same system and a harvest
schedule/allocation model allowing simulation of differences in terms of the size of timber harvest units,
the total area harvested, intervals of harvest rotation, and the spatial distribution of harvest areas.

GIS allows the production of spatial land mosaic following the functionary classification strategy.
The HARVEST capabilities were illustrated through examples of predicting changes in landscape patterns
with spatial and temporal contexts resulting from initial landscape conditions and potential harvesting
activities. This method is not yet achieved by traditional timber harvesting management tools.

The flexible management strategies were geared toward multiple objectives (economic,

environmental, and social). Analyses of resulting patterns will act as a key factor for decision-making.
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