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Roads occupy space and take it =
away from nature & land use ... |




Roads structure the economic and fragment
the natural space ...
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Impacts are context-

and ecosystem-
specific: e.g., grassland
ecosystems
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Beyond construction, |
physical existence and i
traffic ... also road and
roadside management
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Kuala Lumpur region, Malaysia
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Classification of road impacts
impairing forest ecosystem -7 =7
functionality along the life-cycle of k m G- 74

a road (Note that road impacts also interact

Land-use changes“ S
and fragmentation

Resource extraction
and hunting

)
in complex ways, often aggravating each other) g% A
1. Construction, upgrading & removal
2. Physical existence
3. Traffic
4. Management of roads and roadsides 2 ‘ : O i
5. Degradation induced by human access
Impacting il Shedanis
> Soil
» Water
> Air . Invasive species
» (Micro/ meso)Climate A
» Organisms RN
> Biological/ ecological communities secswsephnd snpes’
ﬁ <= T — behavioral changes
-
(more details in Hoffmann et al. submitted to Forest u
Ecosystems)

Ibisch et al. (2016) 16 DECEMBER 2016 » VOL 554 1SSUE 6318 1423



Land-use changes S
and fragmentation

Resource extraction
and hunting

,A . A
- B A L e Vi s {
St
: Deforestation
rd

Noise, poliution,
igeneral disturbance

Invasive species

Biodiversity, richness,
animal abundance and

behavioral changes

Kalahari, Kavango.region, Namibia

16 DECEMBER 2016 » VOL 354 ISSUE 6318 1423
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Roadless: 1-km buffer

to next road

* OpenStreetMap 2013: 36 Million
km roads

 CIA World Factbook estimation
2013: 64 Million km roads

No data

I Roads with 1 km buffer

Roadless area patch size in km? -
E -
0.01 22140 246789 4,816,087.1 ; ' a

/"‘
¢



No data

I Roads with 1 km butfer

Roadless area patch size in km?®

o ] T

001 22140 246789 4816.087.1 4 '.;z‘-‘,

1 km buffer

No data
I Roads with 5 km buffer

Roadless area patch size in km?
-_—

el L Y
0.01 3,019.8 30,5553 4,339,401.8 NS

5 km buffer

Ibisch et al. (2016) w
Fig. S2. The global distribution of roadless areas based on a (A) 1-km and a (B) 5-km

Cantre tor Econies and

buffer to all roads included in the OpenStreetMap data set (11/2013).



Good
news,
but ...

& Ibisch et al. (2016)

Fig. S10. Extent of roadless areas across biomes (without freshwater bodies, Antarctica
and Greenland) according to classification by Olson et al. (2001) (5/) and based on 1-km
bufter to all roads included in the OpenStreetMap data set (11/2013).



Temperate Broadleaf and Mixed Forests in Roadless Area Patches
>40% roadless

XN

... percentage | i
of roadless vs.
distribution of
size classes /
degree of
fragmentation

—
L2k 3 8

1 km buffer

Esri. HERE. Delorme, Mapmyindia, @ OpenStreetMap centributors, and the GIS user community

RLA size classes 884,3-1233,0 738t14-87122 [ 694718 - 880489 Source:
Area in km? 12331 - 15178 87123-10269.0 [ 080450 - 1122948 Data from OpenStreetMap, ODbl1.0. ESRI Data and Maps 20086,
Tnc_terr_ecoregions, The Nature Conservancy.

= ?:1. '1::7 : :;,f: :?:; :?92:: ; :;::.: = :’52;):3 :23‘:;': r‘B/‘as:emap: Canvas/World Light Grey sase. Esni, HERE, Del.orme,
2 2 < ‘ ‘ apmylndia, © OpenStreetMap contributors, and the GIS user community
B 541152 22187 - 2678.0 139676 - 166105 [ 2038308 - 2963160 Map created by Monika Hoffmann
B 115.3- 1978 2679,1-3213.5 166106 - 19672.2 [ 296316.1 - 506038.5 20/08/2014
I 1579 - 304.0 3213,6- 3788.7 19672,3 - 24314.5 [ 5060356 - 12998356 Coordinate System: GCS WGS 1984
B s04.1-4339 37888 - 44692 243146 -20776.5 [ 12909857 - 33335267 Datum: WGS 1984
B 4340 -587.2 4469.3 - 5268.2 | 307766 - 39570.0 [l 23335265 - 4a16087 2 Units: Degree .
587.3-769.2 5268,3 - 6209, [ 396791 - 524130 o 1, o0

769.3-8842 62094 - 7381.3 I 524131 - 694717 m g ""




R
TN >
4"

o - : ‘ : L . > . ) B 3 ‘ S FOWEREDET®
w A g ‘% Ma data@fté’.;:StreetMa oontn'buto C—BV-S(A esr||
b ! 2 ; | —L—p- > L S -

Roadless areas in temperate forests of Germany (Eifel)
www.roadless.online

\
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http://www.roadless.online/

Publications

Info News

Interactive Map  Data

Roadless Initiative

~ Small, but ... —
not beautiful T

013 G3km

www.roadless.online

Contact

Roadless area in temperate forests of Germany (Eifel)s = map data © Openstreetap contributors, cC-8Y- oA @ﬁ'

—,w-—,—


http://www.roadless.online/

Unmapped forest roads and skidding trails in roadless

forest

Small, but ...
not beautiful

Roadless area in teimperate forests of Germ_gny;.(g_jfe,l) \ Google Earth

!’ 2001



1 km buffer

Tropical and Subtropical Moist Broadleaf Forest in Roadless Area Patches

Estl, HERE. DelLorme, Mapmy user community

RLA size classes
Area in km?*

I oo- 160

B s1-547

B sce-1152
B 115.2-1978
B 187.9- 3040
B 3041-4338
B 4340.587.2

) 587,3.789,2
769,3-984.2

7381487122

B se471.8- 280489

87123-102690 [ 80045.0- 1122948

984312330

1233,1-1517.8

1517,9 - 18381 10269,1 -
18382 . 22158 11950,6 -
2215,7 - 2679.0 139678 -
2679,1-32135 186108 -
3213637887 198723 -
37888 - 4460,2 243148 -
4489,3.52882 | 307766 -
5268,3 - 6200.3 N 39879,1.
6209.4 - 7381.3 [ 524131 -

119505 I 112294 9- 152056 6
13067.5 [l 1520587 - 2038307
166105 [l 2038308 - 2983160
19872,2 [ 296316.1 - 5080085
24314 5 [ 5060286 - 12088858
30776,5 [} 1299885,7 - 3333526 7
30679,0 [ 33335288 - 4318087 2
52413,0

89471.7

Source:
Data from OpenStreet
Tnc_terr_ecoregions, Ti
Basemap: Canvas/World ®ght Grey Base, Esri, HERE, DeLorme,
MapmyIndia, @ OpenStreetMap contributors, and the GIS user community
Map created by Monika Hoffmann

20/08/2014

Coordinate System: GCS WGS 1984
Datum: WGS 1984

Data and Maps 2006,

o 1 (f\



Data quality m

Ecoaystam Management

Sabah,
Borneo

Purplei“both matching

e 4 Hoffmann & Ibisch (in press)



Boreal biome

I Roads with 1 km buffer - Boreal biome

- Lakes Py
Roadless areas patch size in km? (2013) =s
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Boreal biome

P Roads with 1 km buffer - Boreal bio
I Lakes

Roadless areas patch size in km? (2017)

0.01

b
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Boreal Canada

Roads

Non-fire tree cover
loss 2013-2015
(Hansen et al, 201

B Lokes

Road buffer- 10k
Road buffer

al. & Ibisch

Forest
Ecosystems)

Hoffmann et

(submitted to 4 :

I Fires (CNFDB 2015)

3)

- Road buffer- 1 km
- Road buffer - 5 km

\."
Md

')
A

v -

L2
Qr ¢/
s y -

Recent fires (2013-2015) in boreal Canada (Canadian Forest Service 2016) and their location within different oo for e el
Ecosystam Management |

buffers (1-km buffer represents 10.9% of boreal Canada, 5-km buffer 27,5%, 10-km buffer 35,2%, 100-km

buffer 87%), non-fire tree cover loss (2013-2015) (Hansen et al. 2013)
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In CNFDB database:
Until 2015: 60,874 fires
2013-2015: 3,205 fires (813 human; 2,240 lightning)

Until 2015: 2,404,980 km? burnt

2013-2015: 117,203 km?




Boreal Canada - % fires % surface burnt m
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Boreal Canada - % fires % surface burnt m
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Discussion and conclusions - data

e Data quality for many regions not satisfying, but
rapidly improving

* Importance of crowd-sourcing (OpenStreetMap)

e Need for (automatized) dynamic monitoring of
roadless areas and their §.’cat

o al o ISFBT Oor ( ehenswe assessmen 5
bal roadless forests AN e




Discussion and conclusions - ecology

 Special vulnerablity of forests to roads

,Roadless ecology’: Roadless forests stabilize the
functionality of forest ecosystems: (micro)climate,
anthropogenic and (!) natural fires, contagious
effects ... [What are roadless forests doing better, and how

o

much?] - ,;, ke \'/.. R xS \.'_

e 8«?.:‘4 ' ": s -

|mate relevance ;carbon sequestratlon/storag
and buffermg capauty

Farmy
L |




Discussion and conclusions — conservation policy

* Roadless forests are lost rapidly

* The last chance to create Roadless Mega-Reserves
in the Amazon and the boreal forest

e Responsibility of just a very few countries

“-

A phe rese“arc’ﬁ q stions
o v Alternatlves toroad: dependent moblllty?
* How to use forests W|thout burldmg roads?

>







