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Forest Industry Requirements for Biomass
Measurements

Mondi’'s Perspective




Mondi at a Glance

o 301 000 ha: 6 areas in KZN and Mpumalanga

o 204 000 ha: Planted
o Eucalyptus: 146 000 ha
o Pine: 40 000ha
o Wattle: 18 000 ha
o Ownership
o Owned: 229 000 ha
o Leased: 71 500 ha
o Managed: 500 ha
o FSC Certified

O Mondi Syktyvkar — Russia: Boreal Forestry

o Komi Republic
o Ownership
o Owned: 0 ha
o Leased: 2100 000 ha
o FSC Certified

{mondi

® International vertically integrated forestry, pulp and paper company
O Mondi South Africa: Plantation Forestry
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Current Uses of Remote Sensing Technologies {mondi

o  Spatial Technologies (GIS/Remote Sensing) core to forest management
o  Main Focus
o 1. Map Land Base

2. Classify Land Base

3. Monitor Land Base and Actions on it

4. Provide Management Information

o Monitoring Process
o Annual Image Acquisition Programme - ~120 000 ha/yr (Aim: No imagery >2yrs old)
o Various Image Processing techniques applied — Measure canopy cover/vigour
o Every compartment within image is assessed; compared with PMi Data; classified
o Categories: No Action; Potential Edit; Infield Check; Volume Reduction; Database
Query
o [Each category has sub-classes,
o e.g. Potential Edit — Boundary Edit; Split/Merge Compts;
o Report supplied to relevant Data Editors for follow-up with Foresters.



Example of No Action — Good Stocking
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Example of Potential Edit — Merge Compts {mondi

oln one Area:

% 0289 of 1700 Compts recommended to be
merged (17%)

oAve Compt Size = 11 ha

olf implemented, Reduce compts ~140
oAve Compt Size = 23 ha

olmpact on mechanised harvesting/silvics



Example of Potential Edit — Split Compt




{mondi

Example of Database Query: Incorrect Age
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Example of Infield Check: Check Status Infield $ mondi
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Example of Volume Reduction: <60% Stocking {mondi

Veg Cover =52%
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Example of Tabular Report: Compt. Assessment

mondi

SUB_COMPT |SUB_C| CLASS1_PC | CLASS2 PC | CLASS3_PC | CLASS4 PC | RATING | YEG_COVER ACTION COMPT_STAT WC 5P FELLAUTHOR. | PLDATE_HUM | AGE | TUPAGE_MOHN | EHUMDATE H | ETPH | COPPICECYC | FELLDATE_H
RO19 276 g 32 a4 7 0.46 40| Wolume Reduction |=50% Stocking PP |PPAT hngt 200711 ] o o o o 20240701
RO20 72 12 9 75 4 0.1 21 Potertial Edit |Merge Compartment PP |PELL hngt 200303 7 o o o o 20200701
RO204 g 23 43 30 3 077 GE Potertial Edit |Merge Compartment PP |PELL hngt 200303 7 o o o o 20200701
RO21 151 o o 46 a4 o o Mo Action | voung Stand == 2yr PP |PELL hngt 200912 2 o o o o 20290702
RO214 0s o o 80 20 o o Potertial Edit |Merge Compartment PP |PELL hngt 201104 1 o o o o 20320701
RO23 10 o o a1 9 o o Mo Action |Pine Stand == 3yr PP |PELL hngt 200911 3 o o o o 20280701
RO24 115 17 4 T4 ] 0.04 21| Wolume Reduction |=80% Stocking PP |PELL hngt 200305 7 o o o o 20210702
RO26 2 4 23 GE g 0.29 27| Wolume Reduction |=50% Stocking GP | GDUN hngt 200502 4 o o o o 20120702
RO2EA 49 18 36 38 7 057 a4 Potertial Edit |Merge Compartment PP |PELL hngt 200303 7 o o o o 20200701
RO27 113 37 31 31 1 0.45 B Potertial Edit |Merge Compartment PP |PELL hngt 200303 7 o o o o 20200701
RO2E 75 o o ] 4 o o In-Field Check |Check status infield GP | GGRANT hngt o o 2 o o o o
RO29 0s o 2 7 19 0.0z 2 In-Field Check |Check status infield GP | GGRANIT hngt o o 41 o o o o
RO294 0.8 ] 61 28 5] 1.56 GE In-Field Check |Check status infield GP | GGRANIT hngt o o 41 o o o o
RO30 15 o 13 79 g 015 13| Wolume Reduction |=60% Stocking GP | GDUN hngt 200502 4 o o o o 20120601
RO31 T8 1 7 a0 42 0.08 g In-Field Check |Check status infield GP | GGRANIT hngt 201010 2 o o o 1 20120702
RO34 73 g 72 12 7 267 a0 Mo Action (Msture Stand or Good Stocking (GP - |GDUR Mngt 200911 3 o o o o 20190702
RO344 9.4 1 38 a1 10 061 39 Potertial Edit | Compt Boundary Edit GP | GDUN hngt 201110 1 o o o 1 20220702
RO35 B 18 37 39 5] 0.59 99| Wolume Reduction |=50% Stocking GP | GGRANIT hngt 200701 ] o o o 1 20160702
RO3E 109 22 65 13 1 1.81 87| “olume Reduction |=50% Stocking GP | GGRANIT hngt 200902 3 o o o 1 20150702
RO37 25 28 71 1 o 245 99 Potertial Edit |Merge Compartment GP | GDUN hngt 200506 4 o o o 1 20170702
RO37A 13 30 56 12 2 127 a6 Potertial Edit |Merge Compartment GP | GBEM hngt 201010 2 1) 1) 1) 1) 20200701
RO37E 49 25 T2 3 o 257 a7 Potertial Edit |Merge Compartment GP | GDUN hngt 200506 4 o o o 1 20170702
RO3E 6.4 9 T4 14 3 285 83 Potertial Edit |Merge Compartment GP | GBEM hngt 201010 2 o o o o 20200701
RO39 8.8 39 a3 12 1 1.1 ) Potertial Edit |Merge Compartment GP | GGRANIT hngt 200612 5] o o o 1 20160702
RO394 67 39 a7 g o 1.33 a2 Potertial Edit |Merge Compartment GP | GGRANIT hngt 200604 5] o o o 1 20130702
RO40 175 30 43 25 2 075 73 Mo Action [Mature Stand or Good Stocking  (GP | GMAC hngt 200310 7 o o o o 20130702
RO42 156 63 27 9 1 037 a0 Potertial Edit |Merge Compartment GP | GMAC Mngt 200503 7 o o o o 20140702
RO43 7y a4 34 11 o 0.52 ) Potertial Edit |Merge Compartment GP | GMAC hngt 200310 7 o o o 2 20130702
R4 1 30 30 34 5] 0.43 B0 Potertial Edit | Compt Boundary Edit GP | GMAC hngt 200302 7 o o o o 20140702
RO45 376 g 16 T2 ] 019 24 Mo Action | voung Stand == 2yr GP | GBEM hngt 201011 2 o o o o 20210702
RO4E 14.4 7 10 GE 18 011 17 Mo Action | voung Stand == 2yr GP | GBEM hngt 201003 2 o o o o 20200702
RO47 187 16 B 76 3 0.06 22 In-Field Check [Weed contral? PP |PELL hngt 200712 4 o o o o 20240701




Sustainable Forest Management — Support to FSC
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Forest Industry Requirements - Mondi fmondi

- Build on Current Uses of Remote Sensing Technologies
o Add Quantitative element to current Qualitative element

o Continued Focus

o 1. Map Land Base
2. Classify Land Base
3. Monitor Land Base and Actions on it
4. Provide Management Information

o Desired Uses of Remote Sensing Technologies

o Quantitative Measurements
o Forest Stand structural characteristics
o DBH; Dominant Ht; Trees/ha; Basal Area
o Stand Volume
o Use of LIDAR Applications for these products
o Monitoring
o Forest status — pest & diseases; fire; vigour
o Monitor trends over time
o Certification Purposes



Monitoring Strategic Plan

'mond:

Spatial Scale Temporal Scale Methodology

Regional
e.g. Zululand Coast;

Mkondo; Dumbe etc.

WPU/Area

Compartment

Biannual

(twice yearly — Summer;

Winter)

Biennial

(Every two years)
Continuation of current
programme

On-demand
(Areas requiring more
detailed surveys as
identified above)

Satellite Imagery
(5m RapidEye; SPOT)

Airborne
Multispectral

Imagery
(0.75m LRI)

UAV technology

Pest/Disease
outbreaks:; Other
anomalies

Remapping;
Stand & Stocking
Assessments;
Pest/Diseases;
Enumerations

Pest/Diseases;
Enumerations;
Re-establishment
Stocking
Assessments;



Forest Industry Requirements - Mondi fmondi

o E.O. Monitoring for Certification Purposes

Need to reduce cost/complexities for Small Growers to be certified
Monitor Risk elements identified by Certification Principles & Criteria.
Measure impact of forestry on ecosystem services, e.g. water production
Measure illegal activities — planting; logging

Measure Carbon Stocks

O O O O O

o Landscape-level Monitoring
o Need for more holistic approach — “get bigger picture”
Monitor on landscape level
|dentify risk elements applicable to each landscape
Set thresholds on risk elements that trigger compliance monitoring
Allow for focused monitoring — Reduce costs

©c O O O
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FORWARD - LOOKING STATEMENTS

It should be noted that certain statements herein which are not historical facts, including, without limitation those regarding expectations of market growth and developments; expectations of growth
and profitability; and statements preceded by “believes”, “expects”, “anticipates”, “foresees”, “may” or similar expressions, are forward-looking statements. Since these statements are based on
current knowledge, plans, estimates and projections, they involve risks and uncertainties which may cause actual results to materially differ from those expressed in such forward-looking statements.
Various factors could cause actual future results, performance or events to differ materially from those described in these statements. Such factors include in particular but without any limitation: (1)
operating factors such as continued success of manufacturing activities and the achievement of efficiencies therein, continued success of product development plans and targets, changes in the
degree of protection created by Group’s patents and other intellectual property rights, the availability of capital on acceptable terms; (2) industry conditions, such as strength of product demand,
intensity of competition, prevailing and future global market prices for the Group’s products and raw materials and the pricing pressures thereto, financial condition of the customers, suppliers and the
competitors of the Group, potential introduction of competing products and technologies by competitors; and (3) general economic conditions, such as rates of economic growth in the Group’s
principal geographical markets or fluctuations of exchange rates and interest rates.

Mondi does not
a) assume any warranty or liability as to accuracy or completeness of the information provided herein

b) undertake to review or confirm analysts’ expectations or estimates or to update any forward-looking statements to reflect events that occur or circumstances that arise after the date of making any
forward-looking statements.



