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2.4 percent of what was forest in 1990 changed to non forest. (No evidence of land use change from

forest to other uses.)
SCERIN-1 Meeting, 17-19 June 2013 ,Prague , CZECH Republic




A

Forest sustainable management

4)(:L, & Feame Scale

AS After 2000 we see continuous increasing of clear cultti
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Suceava county (NE of Romania)
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Dolj county (SW of Romania)
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Baneasa forest,
N of Bucharest City

Illegal cuttings of the forest
to make room for buildings
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Harghita county

This case we have been studying more carefully
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Test area: Almost a quarter of 183/28 frame, ov
(~ 835,000 ha from which ~325,000 ha forest)

Forest sustainable management

Kilometers
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Investigating the history
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Forest sustainable management

Method: using change detection tool from ERDAS 9.x

Between two pairs of Landsat images from 5 June 2000 and 4 October 2006:

1. Band>5
2. NDVI
3. PC1
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\k Example of PC1 a

‘chs oy

Forest sustat |§ 2000 O & ¥ e L N A
i o, ) :
 Raster Attribute Editor - 12000-12006_dif.imq(:Layer_1) =N o
File Edit Help
=0 B 77 ER  Layer Number 1 E|3
Flow Value Histomam Opacity -
85 836719 234200 || 1
87 B1.6797 433075 || 1
o8 73IEBTS 533600 || 1
EE] 77E353 731525 | 1
90 75.7031 861750 | I 1
91 737103 1083375 | I 1
92 7188 1272160 1 .
93 £3.72E6 1570726 || 1 Forest occurrence (1),
9 £7.7344 1757300 | 1
9% £5.7422 2113200 | 1
% 6375 2532600 | I 1
97 517578 2336050 | 1
9% -53.7656 3476250 || 1
99 577734 4036225 | I
100 55785 4740375 | I
101 -53.78! 5455100 | |
102 51.79 6106350 | I
103 -43.80 6760575 | I
104 -47.8125 7234650 ||
105 -45.8203 7637250 | |
108 -43.8281 7355325 | |
107 -41.835¢ 5153325 | |
108 -33.84: 5222625 || L
103 5 02665 3
110 5 FERIZT
111 3386 73647
' 12 o7 s Unchanged (2)
H 13 -29.802 62
- 14 -27.8901 5751
115 25,658 526927
N 118 23908 470565
I 17, 21918 40035
- 18 521 30006
- : R 119 924, 205387
* . ¢ 120 15.9375 130635
— i 121 39453 550 | I
v . T - 122 150 o0 ||
§ . 5 |
NSNS EEEEANAESSEEEEREEERNEES o ] l :;3 ?gg?; ;’Sggg
EEEEEEEEEEEN EEEEEEEEEN 125| 597656 391725 || 1
1 126 390438 337275 || 1
127 1.99219 125325 || 1
124 0 27540525 || 1
124 199213 175625 || 1
130] 398438 147600 | 1
131 597656 32925 | 1
132] 7.98875 33150 | 1
133 996094 25725 | 1
134 11.9531 6175 | 1
15| 13.9453 61575 | 1 i
136 153875 GEE | 1 Forest disappear (3).
137 17.9297 47925 | 1
138 139219 52575 | 1
139 219141 4375 I 1 2
« m v

False color combination (7,5,3) from 2006 (A) and difference between PC1
from 2000 and 2006 (B).
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\ ﬂ Untitled - GLT Viewer
\ File  Utility ie AQl Interpreter Vector Raster Help
é‘\chs Work flow CEDREOCE NQQANH R @R e =tRF Q@& |
Forest sustainable management SE 5 O — SRR Y  ——. mea[g ® D | = ———— o = - | f;m% & B | [Lenpsar m -l
oo }:eoca Or——m0¢ EOHNR|e SE@ B maE ([lweon  -[61 -]
#opmm—]macao L HAABEDPPH pAEREE® W=
werii-Z dlLDCEsz;Q' u :f
o Classification into 3 classes
'@ Forest occurrence (1);
c Unchanged (2)
N Forest disappear (3).
<
Q
o
L
Conversion raster to vector
and GDB building in ArcGIS #
512567.15, 58307305 meters (Stereographic (Extended) (Krasovsky)) 0.00 (CW;
Separation of class 3 (forest vegetation disappear)
2
3
b Results analyses Accuracy assessment
Affected areas estimation and legal/illegal classification
Slope estimation and legal/illegal classification

Type of forest vegetation affected (species/groups of species)
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f%cAs Accuracy assessment for PC1 method Environm_

Forest sustainable management

ttri
MethOd- CheCkmg every case QBJECTID* | GRID CODE 5 mp 5 Ha | Check Cause -
1603 3 4539427 | 453942 | True =
(pan tO) and mark as True or False 859 3 1419835 [ 141,984 | False | Cloud shadow El
544 3| 12112794 [ 121,128 [Falke | Cloud shadow
Where False also record the cause. 3| 11125609 111.258 | ratee | Cloud shadow
H = ~ ' 78854513 78,855 [True
(5214 ISSUGS) :®: Flash 705768 | 70,577 |False [ Cloud shadow
70395583 | 70,3595 | False Cloud shadow
& ZoomTo 5357885 | 63,579 | False | Cloud shadow
‘imj' PanTo 493833,41 | 49,383 | Falke Cloud shadow
. _ 4794275 | 47943 | True
ReSU|tS 6 Identify... 443690,59 | 44 359 | False Water cover change
- Select/Unselect 35843865 | 35344 | True
4508 areas true & 357989,31 | 39,799 [ True
0 0 Zoom To Selected 37144922 | 37145 |False | Cloud shadow
Accuracy 86.5% (Error 13.5%) - AR
] Clear Selected 336118,16 | 33,612 | False | Cloud shadow
Copy Selected 30327272 | 30,327 [ True
. ; 29427965 | 29428 | True
Errors causes: ¥ Delete Selected 28371384 | 28372 |Falke | Water cover change
: : : 27380188 | 27380 [T
[llumination difference — 5.6% # Zoom To Highlighted eTirs T os et TTree
H H H et L4l ~ 258958 41 | 258595 | False Cloud shadow
Misregistration - 2.4% digamiolyllyie 2564747 | 25,647 [True
Reselect Highlighted 25018269 | 25018 [ True
ClOUd ShadOWS - 1.8 % X . . 24634972 | 24635 | True
. 0 . Delete Highlighted 52237833 | 24433 | True
Agriculture changes —-1.7 % 1480 3] 24050331 | 24,050 | True
2887 3| 23398273 23398 [True
Water areas changes — 0.9 % 1770 3| 22070581 22071 [True
1073 3| 22002933 22003 [Trus
Seasonal Change —0.6% 4318 3| 196640,08 | 19,664 | True
354 3 19348002 | 19,348 [True
a7 3| 188761,81 | 18876 [True
2817 3] 18471075 18,471 [ True
3376 3| 772e7ER | 17729 [True
2094 3| 17323533 | 17,324 [True
3864 3 16783864 | 16734 | Fake Cloud shadow
4386 3| 15154202 | 15,154 [Falke | Cloud shadow

To improve the accuracy:

To find images close as year season

To apply mask for clouds/clouds shadows
To apply a mask for forest cover
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é‘ﬁ‘s Accuracy assessment for BS method comparing with PC1 metho_

Forest sustainable management

Method:
1. Spatial join of B5 with PC1 stratum. Result:
2716 areas overlap with PC1 stratum from 2829-only 113 are different (<6 ha totally)

2. Spatial join of PC1 with B5. Result:
2071 areas don’t overlap with B5 stratum (small areas, totally 215.2 ha, the biggest one=3.20

Results
in terms of confusions with other areas: In terms of missing changed areas
Accuracy 88% (Error 12%) (comparing with PC1 method):

Accuracy 58% (Error 42%)
Errors causes:
[llumination difference — 2.4%

Misregistration —0.4%
Cloud shadows -2.7%
Agriculture -15%
Water areas changes — 0.6 %
Seasonal change —-0.3%
Unknown —4.5%

Final conclusion: PC1 method is the best. Even so, it underestimates the areas.
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Difference on PC1 detect small areas of
changes but is rather underestimating
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ICAS Affected areas estimation

Forest sustainable management

PC1 - 4508 areas (true) =4296.42 ha

< 1ha — 3762 areas = 826.36 ha
<0.09 ha — 1650 areas = 83.47 ha
< 3 ha - 246 areas = 2458.53 ha

12 areas >25 ha
25 ha = 38 areas >10 ha
10 ha =196 areas =2 3 ha

b e T

:.'w
”
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Notice: it is forbidden
to clear cut

areas over 3 ha
(according with low)

-
Attributes of Dif PC1_2000_20...| o=l S|

OBJECTID = 5 mp a~| Check | =

I 1392 [ 4539422 | (4539¢)Tue ||
437 | 788545 5 | True
626 | 479428 47,94 [ True
1465 | 398440 39,84 | True
1348 | 397989 39,80 | True
1688 | 356504 35,65 | True
1307 | 303273 30,33 | True
2884 | 294280 29,43 [True
1872 | 273802 37,38 | True
285 | 263673 26,37 | True
653 | 256475 2565 | True
2873 | 250183 25,02 [ True
360 | 246350 24,63 | True
1455 | 244328 24,43 [ True
1277 | 240503 24,05 [ True
2527 | 233983 23,40 [ True
1557 | 220708 22,07 | True
923 [ 220029 22,00 [ True
3763 | 196640 19,65 | True
316 | 193480 19,35 | True
2769 | 188762 18,88 | True
2334 | 184711 18,47 | True
2950 | 177288 17,73 | True
1875 | 173235 17,32 | True
140 180858 16,09 | True
1169 | 159081 15,91 | True
256 | 157709 15,77 | True
658 | 150735 15,07 | True
4028 | 149163 14,92 | True
1539 | 145787 14,58 | True
1439 | 143312 14,33 | True
1389 | 140162 14,02 | True
405 138136 13,81 | True
4407 | 133196 13,32 | True
24| 133186 13,32 | True
238 | 129361 12,94 | True
155 | 12eE82 12,67 | True
1981 124855 12,49 | True
859 [ 121938 12,19 | True
2372 121491 12,15 | True
1923 | 119465 11,95 | True
4329 | 115421 11,54 | True
3703 | 113619 11,36 | True
2022 [ 107316 10,73 | True
3950 | 103495 10,35 | True
3722 | 103495 10,35 | True
49| 103284 10,33 | True
1469 | 101691 10,17 | True

127 | 101688 10,17 | True il

et 1 0 ol

Show: j




d&‘s Slope analysis

Forest sustainable management

Result: 1263 areas (~335 ha)

?teospaiia'l a”a'Y?tE_fi From this 665 = 0.1 ha (~314 ha)
_ _ ntersect clear cutting areas 196 areas = 0.5 ha (~207 ha
DEM SPOT 30m spatial resolution with slope over 359 78 arens = 1 ho (~1(24 ha) )

16 areas = 2 ha (~42 ha)
3 areas > 3 ha (~11 ha)

tO C|ear CUt -m
| areas over 359 E ——T
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Type of forest vegetation affected (species/groups of species)
~Rh[CAS

Forest sustainable management

Using ecosystems types map
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CAS

Forest sustainable management

Spatial join tool

OBJECTID* | GRID CODE S mp S Ha Check | COD| COD 1 DENUMIRE Type
4780 3| 2272408 2,27 | True 12 1 Moelidisuri cu Hylocomium Spruce
2662 3| 2272325 227 | True 11 1 Molidisuri cu Oxalis Spruce
2056 3| 2272307 227 | True <Null=
790 3| 2272278 2,27 | True 17 1 Molidisuri cu brad, slab acidofile Spruce with fir
5208 3| 2249968 2,25 | True PP P <Null>
4507 3| 2249896 2,25 | True 18 9 Molidisuri cu brad, acidofile Spruce with fir
4470 3| 2249894 2,25 | True 18 1 Melidisuri cu brad, acidofile Spruce with fir
400 3| 2249768 2,25 | True <Null=
3779 3| 2227359 2,23 | True 21 2 Moelidisuri cu fag slab acidofile Spruce with beech
2629 3| 2227328 2,23 | True <Null=
1880 3| 22273,06 2,23 | True 21 2 Molidisuri cu fag slab acidofile Spruce with beech
763 3| 2227282 2,23 | True 17 1 Molidisuri cu brad, slab acidofile Spruce with fir
2882 3| 22048,36 2,20 | True 31 3 Fagete montane neutrofile dacice Mountine beech
1284 3| 2204797 2,20 | True 12 1 Molidisuri cu Hylocomium Spruce
4877 3| 21824,08 218 | True PP P <Null=
4066 3| 21823,74 2,18 | True 12 1 Molidisuri cu Hylocomium Spruce
3433 3| 2182351 2,18 | True 11 1 Molidisuri cu Oxalis Spruce
3261 3| 2182348 2,18 | True 17 1 Molidisuri cu brad, slab acidofile Spruce with fir
2571 3| 2182330 2,18 | True 11 1 Melidisuri cu Oxalis Spruce
1225 3| 2182298 2,18 [ True 12 1 Molidisuri cu Hylocomium Spruce
493 3| 2182278 2,18 | True 17 1 Molidisuri cu brad, slab acidofile Spruce with fir
460 3| 2182277 2,18 | True 23 2 Molideto-fageto-bradete slab acidofile Spruce with beech and fir
438 3| 2182278 218 | True <Null=
430 3| 2182277 2,18 | True 17 1 Molidisuri cu brad, slab acidofile Spruce with fir
3794 3| 2159864 2,16 | True PP P <Null>
3542 3| 21598,56 2,16 | True 12 1 Molidisuri cu Hylocomium Spruce
1635 3| 21598,08 2,16 | True 24 2 Molideto-fageteo-bradete acidofile Spruce with beech and fir
928 3| 2159793 2,16 | False <Null=
241 3| 2159791 2,16 | True 23 2 Melideto-fageto-bradete slab acidofile Spruce with beech and fir
699 3| 2159786 2,16 | True 23 2 Molideto-fageto-bradete slab acidofile Spruce with beech and fir
3752 3| 2114865 2,11 | True 21 2 Molidisuri cu fag slab acidofile Spruce with beech
3633 3| 2114862 2,11 | True PP P <Null=
3281 3] 2114853 211 | True 27 2 Bradete slab acidofile Mountine beech
3297 3| 2114853 2,11 | True 14 1 Molidisuri cu Vaccinium Spruce
3060 3| 2114848 2,11 | True 12 1 Melidisuri cu Hylocomium Spruce
2190 3| 2114823 2,11 | True <Null=
1881 3! 21148,15 2,11 | True 23 2 Molideto-fageto-bradete slab acidofile Spruce with beech and fir
1028 3| 21148,00 211 | True 11 1 Molidisuri cu Oxalis Spruce
878 3| 2114796 2,11 | True 23 2 Molideto-fageto-bradete slab acidofile Spruce with beech and fir

QU LIXIN-L 1V

ceully, L1-1I9 JyUullt 2Ulo ,riayuc , vLrLuori e

puonc



é%‘ Some statistics of test area
rAS

Torest sustainable management

Type Area (ha)

Spruce 1482,57

Spruce with fir 1250,38 )

Unknown (out of forest found) 575,61 Sess(’)'f; oak

Spruce with beech and fir 542,06 e

Spruce with beech 321,84 Moum'g; beemj
Pine-planted 33,83 .0

Beech and sessile oak 9,58 Beech an%;ess'le oak

Mountine beech 4,97 Pin:e- e Pine
Sessile oak 4,07 1p% %
P!ne 2,13 Spruce with beech Hillbeech
Hill beech 1,84 8% 0%
Group of species Area (ha) % Spruce W“T;,ZeCh and fr Sgﬁﬂ/ﬁe
Resinous 2768,91| 75,79

Broad leaved 20,46| 0,56

Mixed 863,9| 23,65

Total 3653,27

Unknown (out of forest found)
14%

Spruce with fir
30%
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Forest sustainable management

What'’s next:

-To improve the accuracy by use of masks (forest and cloud/cloud shadow)
-To extend the study area to a county (judet) level and than to country level
-To estimate the accuracy of class 1 — forest growing

Some preliminary conclusions:
*The method is simple and robust, even sometime under estimating clear cutting areas;
*Disadvantage of method: is rather slow and required some efforts;

*There are problems within test areas concerning illegal clear cutting.

Wandering: what the real situation is on whole Romanian forest ?

SCERIN-1 Meeting, 17-19 June 2013 ,Prague , CZECH Republic



ICAS

Forest sustainable management

Thank you for your attention
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