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F-you, F-me, fNRB!

Let’s talk about modeling
woodfuel-landscape dynamics

ETHOSCon Jan 27-28 2024

SEI Stockholm

Environme
Institute



Wood harvesting and land cover change

Nearly all landscapes produce a
measurable increment of woody biomass.
If wood is extracted in excess of that
amount, stocks decline and demand is
unsustainable.
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This is how we define “Non-renewable biomass”
(NRB)

The ratio of NRB to consumption is “fNRB”

fNRB helps us estimate CO, emissions from UFTA

woodfuels and quantify ERs from interventions  Leleshwa (T. Camphorata)after harvesting for cha




How we model fNRB?

We use 3 or 4 key parameters:
1. Woodfuel consumption

Who uses it?

Where are they?

How much do they use?

2. Tree extent and growth rates
3. Accessibility

4. Other drivers of deforestation,
degradation, and tree loss



Who uses which fuel and where?
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https://www.nature.com/articles/s41467-021-26036-x
https://www.who.int/data/gho/data/themes/air-pollution

How much fuelwood and charcoal do people use?

Country-specific averages compiled by UNFCCC

SSA 33
W Asia & N Africa

South Asia
Eur & Cent Asia
Total 58

1
8
E Asia & Pacific 7
5
4

(@

Moisture content isn't specified, but assume “air

tpc/yr  No.
0.59 | 58
0.59 0
1.10
0.44 10
0.57 35
0.32 0
0.62 109

UN and DHS PDD values

Region No.

tpc/yr
0.87
i = i §
0.95
0.40

0.74

dry”, so “oven-dry” would be ~20% less

Some public comments requested that we consider alternate values - more on this later
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Daily per capita useful energy - exclusive
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Useful energy equivalent to ~160 kg/cap-year of charcoal



Comparing our assumptions field measurements...

Data from 19 KPT campaigns implemented in 9 SSA countries
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Combined into annual wood and charcoal demand

Marketed fuelwood & charcoal consumption Self aathered fuelwood consumption
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Fig. 3. Wood biomass accumulation in regrowth miombo woodland under different
management levels in Zambia: 1 (@) for pre-1980s characterized by good forest man-
agement (y=103.5—129.7+0.94x), 2 (O) for the 1980s characterized by declining
forest management (y=27.5+In(x) —37.0) and 3 (¢) for the 1990s characterized by
lack of forest management (y = 15.7+In(x) —27.0).
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https://linkinghub.elsevier.com/retrieve/pii/S0973082612000476
https://linkinghub.elsevier.com/retrieve/pii/S0973082612000476
https://linkinghub.elsevier.com/retrieve/pii/S0973082612000476
https://linkinghub.elsevier.com/retrieve/pii/S0973082612000476

Accessibility

Roads Rivers

MoFuSS for UNFCCC



https://gitlab.com/mofuss/mofuss/-/wikis/3-Global-datasets-Tier-1-or-Tier-2

Some field validation

Woodfuel Collection Tracker Project: Mbalame Mar-Apr 2019 Malawi GPS: 14040 Survey: 2778

Map Satellite

s

Agric. work and
wood collection

e ~1200 tracks collected in
southern Malawi

e 212 included FW
collection

e Mean dist: 4.1 £ 0.3 km
e Mean time: 4.3+ 0.4 hr

Show track, polygons / Hide track, polygons Show SCTP HHs / Hide SCTP HHs Show survey details Back




Some field validation

7

What type of wood did you get?

Bluegam Gmelina

Tea branches (Makuli) Kweranyani

Tea stumps Bamboo (Nsungwi)
Mango Hedges

Pears (avocado) Keisha

Cyndrea Mibawa

Stalks of pigeon peas Anaphini

Stalks of cassava (Nakotongwa) Other/Specify

How did you harvest it?

Gather deadwood Remove dead stumps
Pruning branches from living trees Other/Specify

Cut whole living trees

How did you bring it back home?

Headload Draft animal
Bicycle Draft animal cart
Motorcycle Wheelbarrow

Vehicle Other: rolling it

11
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Coverage: 90 countries in 16 regions

Based on inclusion in key databases (Meta/HDX; WHO)

3/10/23



Results look something like this at the pixel level...

NRB at pixel level (1km?) in kt 2010-2050

fNRB at pixel level (Tkm?) in kt 2010-2050
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Or in spatially averaged into 15t and 2" level admin units

fNRB at sub national 15t admin level fNRB at sub national 2nd admin level
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On the web...

’ w Country @
[ Renewable (0-1%)

[ Marginally unsustainable {1-10%)
[ Unsustainable (10-30%)

@ Highly unsustainable {30-100%)

Transparencia: @

1828';? | http://mofuss-balanceados-alb-1268046363.us-east-2.elb.amazonaws.com/vmofuss3/

== |eaflet | — Esri, DeLorme, NAVTEQ

3/10/23


http://mofuss-balanceados-alb-1268046363.us-east-2.elb.amazonaws.com/vmofuss3/

& cdm.unfcec.int/public_inputs/2023/1310_01/index.htmi

MP 2 Acsex T

19 oveiop suznasonaregensl visues of INRS

Public comments

n from 13 October to 10 November 2023, 23:59 CEST (now extended until 31 January 2024).

Sered iy P NP hor passitie eroroverments 15 the work al & fub.re meotngs

Rulea and Referance

Submissicn

Actiity Search

COM Registry
‘Stakeholder Interaction
Nairobi Framework Partrership
Rangonal Cotatoration
Chmate Wosks

46 submissions received to
date. Points raised include:
 Accounting for
non-residential demand
* Using more
country-specific data
* Fuel consumption

* Stacking

[Wiowe Lawr

to NPC

ANAHARY

@utarantson TIANA

[WiRaie> Pramas

[Wihendumess:

=% Eliss Dortry (263 KB

2co

% Annet

oyects Mradar Foundation (3 KB

ronce (185 KB)

- pa rameters

agopaian (56 KB)

 Questioned our choice of
biomass stock and growth

https://cdm.unfccc.int/public_inputs/2023/1310_01/index.html
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Accounting for non-residential demand

* For commercial, institutional, and
widespread cottage industries:

* Impacts are spatially correlated with
population distribution

* Add a multiplier to residential demand
* For tea and tobacco

* 6 countries — 90% of production in SSA

* Impacts are localized - not based on popl'n

17



Non-residential demand

Non-residential woodfuel consumption as a percentage of residential consumption

Food Inst and Other All non-

Country Fuel Year Institutions vendors restaurants Tea Tobacco Bricks industry All industry residential Source
Rwanda Wood 2019 11.5% 1.6% 13.2% 0.3% 3.7% 4.0% 17.2% a
Rwanda Charcoal 2019 0.8% 58.6% 59.4% 59.4% a
Uganda Wood 2020 0.0% 0.0% 1.9% 1.4% 3.3% b
Uganda  Charcoal 2020 0.0% 0.0% 10.5% 10.5% b
Kenya Wood 2018 13.7% 0.0% 13.7% 13.7% C
Kenya Charcoal 2018 3.1% 0.0% 3.1% 3.1% C
Kenya Wood 2000 0.0% 8.1% 8.1% 1.0% 0.5% 0.4% 1.3% 3.1% 11.3% d
Kenya Charcoal 2000 0.0% 19.0% 19.0% 0.0% 0.0% 0.0% 0.0% 0.0% 19.0% d
a. 2020 Cooking Fuel Energy And Technologies Survey

b. 2020 National Firewood And Agro Residue Survey For Uganda

c. 2018 KOSAP Survey Of Biomass Use In Kenyan Institutions

d. 2000 Moe Study On Kenya's Energy Demand, Supply And Policy Strategy For Households, Small Scale Industries And Service

Establishments



Next steps

» Continue reviewing public inputs
*Rerun SSA model for UNFCCC w
adjustments

« Combine sub-regions (still
debugging)

* With commercial and industrial
demand

* Run other regions

* Discuss with DNAs
* UNFCCC-organized webinar next week

* In-person visits to select countries Q1/2




The 2023/24 MoFuSS team

Miguel Blanco Edgar Rilke

MoFuSS for UNFCCC

Ulises Olivares

Jonathan Soldérzano

Perla Lara
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Yes, trees grow in SSA (data from LANDSAT

GLOBAL MAP  DASHBOARD  HELPv  ABOUTv  BLOG  OTHER TOOLS v ENGLISH v Q 0 9
WATCH 2e i :
A A € LEGEND ul ANALYSIS / ' {
ClO N — ’lf'“ 'ii
FOREST TREE COVER LOSS IN MALAWI 00 | £

{¥s

CHANGE 4 :
4 From 2001 to 2022, Malaw{lost 361 kha of v

. tree cover, equivalent to a 51% teerease

—— in tree cover since 2000, and 128 Mt of
LAND COVER ' % %
CO,e emissions.
9
&
0.0
o I I II III I I
8 | ‘01 '03 '05 '07 '09 11 13 "5 7 "9
CLIMATE
A\ The methods behind this data have changed
009, “ over time. Be cautious comparing old and
() new data, especially before/after 2015. Read
BIODIVERSITY 3 more here.

2000 tree cover extent | >10% tree canopy | these

estimates do not take tree cover gain into account

TREE COVER GAIN IN MALAWI
COMPARED TO OTHER AREAS

From 2000 to 2020, Malawi gained 41.6
@ kha of tree cover equal to < U1%ofthe

.- global total.

EXPLORE "
FQ o Russia 37.2 Mha
Q i} ‘,\
| e Canada 17.0 Mha ;WL
SEARCH b\ 5 s S :
B nitod statec 140 Mha A0 Co R ¥ g
- | DASHBOARD SAVE IN MY GFW I e RN A S ot * AR R, A
THERT X Google Earth Engune i_.C R QOpenStreétMap lmpvovethlsmap'f'Fermsafuse Privacy zoom: 8.26 lat, lon-15.62410, 3512204 -
Lo ) - - ) - g 4 s B e o & E
r X . : SRS A S LA T e

arg/map/country/MWI/“
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Yes, trees grow in SSA (data from ALOS-PALSAR)

Population density

Sparse (0 — 15 km?)
I Medium (15 — 50 km?)
<l I High (50 + km?)

Settlements
e 20k—-100k

® 100 k—500 k .
@ 500 k — 1 million ¢
@ 1 million +

B Deforestation Mask

_ T T B Degradation Town
-15 -10 -5 0 5 10 P Gains e Road
Percentage change in AGC stocks (2007-2010) I Non-wooded ftermational Bordor

Carbon stock changes (PgC yr"1)

f @ Carbon gains

H Carbon losses via deforestation
@ Carbon losses via degradation
O Minor carbon losses

0.04 -

0.03

0.02

0.01

0.00
Angola Katanga Malawi Mozambique Tanzania Zambia Zimbabwe

(DRC)

Carbon stock changes due to deforestation, degradation and
(re)growth, with the values is the losses bar showing the
percentage contribution of deforestation and degradation to
the total carbon losses . Error bars show the 95% confidence
intervals (Cls) and represent for the total error on each bar
(from
https://www.nature.com/articles/s41467-018-05386-z).



https://www.nature.com/articles/s41467-018-05386-z

Yes, trees grow in SSA (data from MAXAR analyzed with Al

':a

. A
r -
”’ fa’
E)

© 2021 Maxar

10 0.01 0.20
Mg C ha™’ Mg C tree™’

A 50-cm-scale image from 2002 (a) and a 50-cm-scale satellite image from 2021 (b) showing an agroforestry area
at the same location. Tree cover has increased between 2002 and 2021 and the average carbon density of both

areas was calculated and increased from 6 to 10 Mg ha™". A large number of trees grow on farmlands, keeping the
soils fertile and reducing the need for fallow periods. The greyscale of the background images indicates the carbon

density per hectare, whereas the colour scale shows the carbon content of individual trees. This is a good example

of the tree restoration monitoring potential in our study area (from
Indti~ee /xananasr mati v ~~rmm larki~lAc/aN1EQL NDOD NELED L)

24


https://www.nature.com/articles/s41586-022-05653-6

What is TNRB?

Conceptually, it's straightforward:
Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree

25



What is TNRB?

Conceptually, it's straightforward:
Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree
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What is TNRB?

Conceptually, it's straightforward:
Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree
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What is TNRB?

Conceptually, it's straightforward:

Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree
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What is TNRB?

Conceptually, it's straightforward:

Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree

What happens if we start harvesting wood at the
equivalent of 1 tree mid-sized per year?

29



...but this

What is TNRB? e grew

Conceptually, it's straightforward:
Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree

New growth matches our harvest, so there's no 4
net loss. years
from

30



What iS fN RB? growth

Conceptually, it's straightforward:

Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent to "emov! =

the woody biomass of 1 mid-sized tree -

This can continue for years... 5
years
from

31



What is TNRB?

Conceptually, it's straightforward: growth

Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent to
the woody biomass of 1 mid-sized tree

This can continue for years... 6

32



What is TNRB?

Conceptually, it's straightforward: growth

Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree

But what happens if we double our harvest? 6

33



What is TNRB?

removal

Conceptually, it's straightforward:

Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree

We start seeing slow degradation...
years

from
now

34



What is TNRB?

Conceptually, it's straightforward:

Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree

Degradation continues...

35



What is TNRB?

Conceptually, it's straightforward:

Imagine we have 1 hectare of healthy woodland removal
7%

removal

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree

Degradation continues...

36



2 removals

What is TNRB?

Conceptually, it's straightforward:

Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent

to the woody biomass of 1 mid-sized tree
;s
Degradation continues... 10
years
from

Nnow

37



2 removals

What is TNRB?

Conceptually, it's straightforward:

Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent

to the woody biomass of 1 mid-sized tree
;s
Now jump ahead 5 years... 10
years
from

Nnow

38



What is TNRB?

Conceptually, it's straightforward:

Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree

Now jump ahead 5 years...

...we see a net loss of 5 trees

39



What is TNRB?

Conceptually, it's straightforward:

Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree

So in just 5 more years...

...trees are nearly gone

years
from
now

40



What is TNRB?

Conceptually, it's straightforward:

Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent to

the woody biomass of 1 mid-sized tree

So in just 5 more years...

...and we won’t meet demand the next year.

years
from
now

41



What is TNRB?

Conceptually, it's straightforward: a moom
7Y
Imagine we have 1 hectare of healthy woodland & ar =7 o R
57}
Trees growth at an annual rate that is equivalent # "a
. L R
to the woody biomass of 1 mid-sized tree " Z 5 W " oa
57
What is fNRB in this example? 20
years
from

42



What is TNRB?

Conceptually, it's straightforward: a moom
s
Imagine we have 1 hectare of healthy woodland ar =7 o R
nos 5
Trees growth at an annual rate that is equivalent " ﬁﬁfi’i
to the woody biomass of 1 mid-sized tree " Z 5 W " oa
;s
What is fNRB in this example? 20
years
In one year, the landscape produces from
now

And we harvest +

43



What is TNRB?

Conceptually, it's straightforward:

Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree

So fNRB is...

+ _
Harvest — Growth [ J

NRB = =
f Harvest N

years
from
now

= 50%

44



What is TNRB?

Conceptually, it's straightforward:

Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree

What happens if we go back to “Year-6" and
start harvesting trees at a rate that leads to fNRB

of 90% rather than 50%7?

45



What is TNRB?

Conceptually, it's straightforward:

Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree

What happens if we go back to “Year-6" and
start harvesting trees at a rate that leads to fNRB

of 90% rather than 50%7?

What is the annual harvest if fNRB = 90% ?

46



What is TNRB?

Conceptually, it's straightforward:
Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree

What happens if we go back to “Year-6" and 6
start harvesting trees at a rate that leads to fNRB years
of 90% rather than 50%7? from
now
We need to go back to our definition... (altern

ate
and solve for “Harvesiver
Harvest se)

FNRB 90 Harvest — Growth
— 0 —

47



What is TNRB?

Conceptually, it's straightforward:
Imagine we have 1 hectare of healthy woodland

Trees growth at an annual rate that is equivalent
to the woody biomass of 1 mid-sized tree

What would happen if we go back to “year 6" 6
and start harvesting trees at a rate that leads to years
fNRB of 90% rather than 50%? from

now

(~arr

Harvest — Growth N ?
90% = ~ Harvest = 10 X Growth = uni
Harvest

g




What is TNRB?

Conceptually, it's straightforward:

)

Imagine we have 1 hectare of healthy woodland n

ﬁﬁ"l E’li

Trees growth at an annual rate that is equivalent . R
to the woody biomass of 1 mid-sized tree P 5 ﬁ "
s
When fNRB = 90% 7
ears
* each year there's a net loss of 9 trees ]%/
rom
* in this case, stock is depleted in < 2 years now
(altern
* by Year-8 we cant meet demand ate
univer

se)

49



Summing up

50% fNRB 90% fNRB
*Harvest is 2x the *Harvest is 10x the
“sustainable” yield “sustainable” yield
* Harvest can continue for 15 * Harvest can only be sustained
years in our “model” * for ~2 yrs
* Starting to harvest in Year-6, » Starting to harvest in Year-6,
depletes stock in Year-21 depletes stock by Year-8

* Depends on initial stock



Some issues with this

Growth rate depends on stock

* |[t's not constant

* Closer to an inverse power relationship
(G rowth oc STOCI( — constant between zero and one)

* Growth typically increases with minor
disturbance

Less competition for water, light, & nutrients

* Trees are often pruned or coppiced

Regrow faster than from seeds or rootstock

Above ground wood biomass (t ha™

20

151

0

MAI (t/ha-yr as % stock)
(6]

— 180 —
160 =
140 =
120 =
100 =
80 =

10 {

* MAI_%

® Allpnts z11-34

® Tro_subTrop

® Inventory data only
® |[PCC ref.values

= Linear(MAI_%)

— Linear(MAI_%)

e — Somwa s 1N 09 1 "
0.0 50.0 V\)OOch ‘Ib a Pogks?tq h3(30 .0 350.0 400.0

Tree recovery in Miombo Woodlands

®
® ®
&
®
2 @
] ¢
® —

Chidumayo and Gumbo, 2013

0 5 10 15 20 25 30 35 40 45 50 51

Age (years) after woodland clearing


https://linkinghub.elsevier.com/retrieve/pii/S0973082612000476

Challenges using Tool30 — misleading or ambiguous data sources

From FAQ’s “2000 Global Forest Resource Assessment”

Table 14. Distribution of total forest area by ecological zone

Country/area

Angola

Benin
Botswana
Burkina Faso
Burundi
Cameroon
Central African Republic
Chad

Congo

Cote d'lvoire
Dem. Rep. of the Congo
Equatorial Guinea
Eritrea
Ethiopia
Gabon
Gambia
Ghana

Guinea
Guinea-Bissau
Kenya

Liberia
Madagascar
Malawi

Mali
Mauritania
Mauritius
Mozambique
Namibia
Niger

Nigeria
Rwanda
Senegal

124670
11063
56673
27360

2568
46540
62297

125920
34150
31800

226705

2805
11759

110430

25767

1000
22754
24572
3612
56915
11137
58154
9409
122019
102522
202
78409
82329

126670
91077

2466
19252

69756
2650
12427
7089
94
23858
22907
12692
22060
7117
135207
1752
1585
4593
21826
481
6335
6929
2187
17096
3481
11727
2562
13186
317
16
30601
8040
1328
13517
307
6205

56.0%
24.0%
21.9%
25.9%

3.7%
51.3%
36.8%
10.1%
64.6%
22.4%
59.6%
62.5%
13.5%

4.2%
84.7%
48.1%
27.8%
28.2%
60.5%
30.0%
31.3%
20.2%
27.2%
10.8%

0.3%

7.9%
39.0%

9.8%

1.0%
14.8%
12.4%
32.2%

Total land area Total forest area % forest rain forest Moist

9
5

81
23

95
63
82
100

99

47

28

23

99
34

22

65
66

16
53
10

37
15

24
32
71
77
18

[¥e]

100
18

36

20

Dry
%

n.s.

25
29
73
90

24
88

39

76
21

37
81

81
53
99
38

70

Tropical
Shrub
%

ns.

Data / Parameter table 5.

’ Data / Parameter: MAlforest i, MAlother.i

Desert  Mountain | Data unit: tonnes/halyr

% % Description: Mean Annual Increment of woody biomass growth per hectare in sub-
1 ns. n.s. category i of forest areas in the relevant period

Mean Annual Increment of woody biomass growth per hectare in sub-
27 category i of other land areas in the relevant period

1 Source of data: The following data source may be used:

200 (a) Global Forest Resources Assessment 2000 by the FAO for
1 “Distribution of total forest area by ecological zone” (Table 14);
and/or

2 (b) 2019 Refinement to the 2006 IPCC Guidelines for National
Greenhouse Gas Inventories for “Above-ground biomass growth
n.s. rates for different ecological zones” (Chapter 4, Table 4.9). Use
3 a weighted average based on the forest area of three categories
(i.e. primary forests, above and below 20 years secondary
forests), if such data is available. Otherwise, use a simple
average of the two age categories of secondary forests or a
simple average of the three categories if primary forests exist;

75 7 18
30 n.s. 29

(c) Global Forest Resources Assessment (e.g. Table 17 “Net
annual increment in forest 1990-2015” in 2015 version);|

(d) National studies or government data or official statistics.

The most recent available data shall be used. However, the vintage

28 53 of the above data shall not be before year 2000.

ns. It is required to determine MAI values for different sub-categories of
38 18 forest areas and other land areas. However, in the absence of the
local data in the country, global data (such as 2019 Refinement to
15 2006 IPCC Guidelines) or data of similar ecological zones in other
3 regions may be used with due justification.

200 Further, if the MAI value for other land areas is not available in a

country while only the MAI value for forest areas exits, the MAI value
n.s. for forest areas may be used as the MAI value for other land areas
43 1 3 with due justification

potential source of wood, but 75% of Rwandans who collect fuelwood obtain

i e.g. FAO's GFRA only identifies a small area of Montane Forest in Rwanda as a
10 it from private land and 88% travel less than 2km (MININFRA, 2020)




Challenges using Tool30 — misleading or ambiguous data sources

From IPCC’s “2019 Refinement to the 2006 IPCC Guidelines for

National Greenhouse Gas Inventories”

Real data from miombo woodlands show
(re)growth rates that are:

* Not constant

TABLE 4.9 (UPDATED)
ABOVE-GROUND NET BIOMASS GROWTH IN NATURAL FORESTS"?** (TONNES D.M. HA! YR™!)
e

ga—
bovegrou
biomass

* Higher in young stands

[\

* Very variable

: : Uncert
. ., Status/ cert:
Domain EL;:::‘gcl:dl Continent 3 ™ growth Un;::_tdl ainty References / 180 = @
Condition [tonnes d ) type ‘.‘(‘5 * ®
ha' yr{] / < 160 = ®
Primary 1.3 3.5 S ~ 152 Tf; 140 =
8
Secondary> 3
Africa 20 years & = B o g 120 =
& \ o al
Secondyyi 76 5.9 SD 37.9 .8 100
20 years S
Primary T0 2.0 SD 2,10, 11 _i C
. N, c 60=
vl e 23 L1 SD 3,4,12-15 =
o P South 20 years S 4o
America R o
econdary= C 3 o
20 years 59 2D SD 3,4,6,12-14 8 20 =
Q0
Primary 0.7 2.2 SD 2,16 < 0
) Secondz?ly> 27 31 SD 3 417 0 5 10 15 20 25 30 35 40 45 50
Asia 20 years .
: Age (years) after woodland clearing
Secondary 34 3.9 SD 3,4,17-19
20 years

Fig. 3. Wood biomass accumulation in regrowth miombo woodland under different
management levels in Zambia: 1 (@) for pre-1980s characterized by good forest man-
agement (y=103.5—129.7x0.94x), 2 (O) for the 1980s characterized by declining
forest management (y=27.5+In(x) —37.0) and 3 (¢) for the 1990s characterized by
lack of forest management (y=15.7+In(x) —27.0).



Challenges using Tool30 — misleading or ambiguous data sources

From FAO’s “2015 Global Forest Resource Assessment”

Net annual increment (m3 per hectare and year)

Total

1990 2000 2005

Burkina Faso

Equatorial Guinea 7.5
Ghana 4
Kenya 3.5
Mali 0.9
Mauritania

Swaziland 4.5
United Republic of Tanzania 2.5

Take Kenya as an example:

« 1.3 m*/ha-yr for broadleaf forests

< Mauritania ?!1?!

* 0.9 dry-tons/ha-yr

lower than most IPCC data

1.2
7.6

3.4
0.9

5.2
2.5

7.4

33
0.9

5.2
2.5

2010 2015

7.8

2.8
0.9

5
2.5

7.6

3.3
0.9
1.8
5.4

2

contrib from contrib from

conifers
2015

0

2

0

broadleaf
2015

7.6

13

1.8
4.9

Other sources have very limited
coverage. E.g. FAO’s 2015 GFRA:

* Only includes 11 countries in SSA

* Has no breakdown by forest type
* Only conifer / broadleaf
* Inconsistent presentation of data
* No scientific sources cited
* No uncertainty provided

§ COoKiNG
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Challenges using Tool30 — misleading or ambiguous data sources
IPCC (2019) default growth rates for forest types in Africa

8
mSecondary = 20 years Secondary > 20 years mPnmary
7
6 .
Huge differences between growth
S rates in some types of "young
4 secondary” and “primary” forest
areas
3
Kenya’s 2015 GFRA
“broadleaf” value
s §
= - E
Tropical Tropical moist Tropical dry Tropical Tropical Sub-fropical Sub-tropical Sub-tropical Sub-tropical
ranforest deciduous forest shrublands mountain  humil forests  dry forests steppe mountain

forest systems systems
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Challenges using Tool30 — misleading or ambiguous data sources

Malawi National fNRB estimates using TOOL30
100%

90% 87%
80%
70%
60%
50%
40%
30%
20%
10%
0%

74%

63%
51%
28%

fNRBifall fNRBifall fNRB using fNRB using fNRB if all
Primary Secondary Average of Average of Secondary <
>20 years all 3 secondary 20 years

Example from Malawi using
inputs recommended by

TOOL30 including:

* Forest areas from FAQ’s 2000
GFRA

* MAl's from IPCC 2019
guidelines

» Consumption from a
registered PDD

fNRB varies from 87% to 28%
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