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{ǘŀǊƛƴƎ όмурсύΥ άLƴ ǘƘŜ ǘǊƻǇƛŎǎ ǇŜŀǘ ŦƻǊƳŀǘƛƻƴ ƛǎ ƛƳǇƻǎǎƛōƭŜΣ 
ōŜŎŀǳǎŜ ǘƘŜ Ǉƭŀƴǘǎ ŘŜŎƻƳǇƻǎŜ ǘƻƻ ǊŀǇƛŘƭȅέ

Früh& Schröter(1904): entire book chapter άhƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ 
ǘȅǇƛŎŀƭ ǇŜŀǘƭŀƴŘǎ ƛƴ ǎǳōǘǊƻǇƛŎŀƭ ŀƴŘ ǘǊƻǇƛŎŀƭ ŎƭƛƳŀǘŜǎέ

Tropical peatlands - a long way to accept it...



...and now, we 
recognize the wide 
spread occurrence 
and diversity of 
tropical peatlands 
(and their use). 



Wherecanwe expecttropical peatlands?

in extensive coastal lowlands

in coastal complexes
(deltas, salt marshes, lagoons)

in large floodplains
(river courses, oxbow lakes 
and pan depressions)

at lake margins

in montane and 
alpine environments



- considering the tropics as whole, the knowledge on location, 
distribution and drainage status of peatlands is poor

- mostly fragmentary and/or low resolution GIS data available

- very fast expansion of logging and drainage into areas with low land 
use pressure until now 

- usually, no proper land survey or environmental impact assessments 
is conducted prior reclamation

- fast deterioration of drained peatlands with all known consequences

Comprehensive and high resolution geospatial data 
on peatlands is urgently needed...,

... and developing a hotspot map of peat 
distribution might be a feasible first step!

Tropical peatlands



Tropical peatlands

We currently compiling a map of 
tropical ecozones

with substantial peat occurrences.



Peat distribution in the tropics - used key datasets

1. Terrestrial Ecoregions of the World (Olsonet al. 2001)

Defined ecoregions as relatively large units of land containing a distinct 
assemblage of natural communities and species.

! ǾŜǊȅ ǎǳƛǘŀōƭŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ Ψ[ƛŦŜ ƻƴ 9ŀǊǘƘΩ ςprovides information on 
ǘƘŜ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ǿŜǘƭŀƴŘǎΣ ǇŜŀǘƭŀƴŘǎ ƻǊ ΨƳƻƻǊƭŀƴŘǎΩ ƛƴ ecozones. 



Peat distribution in the tropics - used key datasets

2. GIS-data on ΨǇŜŀǘΩ ŘƛǎǘǊƛōǳǘƛƻƴ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ CIFOR(Gumbrichtet al. 2017) 

Gives valuable overview on the extent of long-term waterlogged soils in 
tropical lowland wetlands (one indicator for peat occurrence).

(cf. the following presentation  from Rosa Maria Roman-Cuesta)



Peatland distribution in the tropics ςused key datasets

3. Bioclimatic maps of the World: Ombrotypes(Rivas-Martínezet al. 2011)

Bioclimatology: Ecological science dealing with the relations between 
the climate and the distribution of the living species on the Earth.

We deduce the humid tropicswith constantly high mean temperatures 
and excessive rainfall ςobviously a good climate for peatlands to grow ;-)



Peatland distribution in the tropics ςthe approach

cross check with regional GIS datasets, digital soil maps and 
supplementary information collated in the Global Peatland Database

ecozones ƭƻǿƭŀƴŘ ǿŜǘƭŀƴŘǎ όΨǇŜŀǘΩύhumid climate

Ecozoneswith substantial peat occurrences in the Tropics

Peatland types according to dominating vegetation, altitude 
and geomorphological features



So far, we identified 48 tropical ecozoneswith substantial peat 
occurrences spread across the tropics.

Distribution centres are:
- South America from Venezuela to Uruguay
- Sub-Sahara Africa from Ethiopia to Zambia
- Asia (from Bangladesh to Papua New Guinea)

Peatland distribution in the tropics ςfirst results



²Ŝ ŀƭǎƻ ǊƻǳƎƘƭȅ ŎƭŀǎǎƛŦƛŜŘ с ΨǇŜŀǘƭŀƴŘ ǘȅǇŜǎΩ ƛƴ ǘƘŜǎŜ ecozones: 

Flooded grassland and savanna (large floodplains)
Montane and alpine grassland (higher altitudes)
Peat Swamp Forests (extensive coastal lowlands)
Freshwater Forests (extensive coastal lowlands)
Coastal environments (mangroves, lagoons, river deltas)
Mixed Amazon wetland vegetation (Amazon Basin)

Peatland distribution in the tropics ςfirst results



Relation of the ecozoneΨZambesianŦƭƻƻŘŜŘ ƎǊŀǎǎƭŀƴŘΩ ƛƴ ½ŀƳōƛŀ όōƭǳŜύ 
and soil units with peat occurrence (rose; peatland probability map from 
own mapping)

Peatland distribution in the tropics ςfirst results 

ZAMBIA



This new map of ecozoneshas a pantropical coverage, but a low resolution,
and the available high resolution datasets on peat occurrence are very 
fragmentary for the tropics...

Peatland distribution in the tropics ςfirst results 

ZAMBIA



Peatland distribution in the tropics ςfirst results

a closer look at 
South America

flooded grassland & savanna

Pantanal 

The Pantanal represents one of the world's 
largest wetland complexes - peat accumulates 
in thousands of floodplain lakes and swamps. 

photo: WWF



Peatland distribution in the tropics ςfirst results

a closer look at 
South America

montane and alpine grassland 

Paramos/Wet Puna:  high Andean peat 
accumulating grasslands



Peatland distribution in the tropics ςfirst results

A closer look at 
South America

Guyana peat swamp forest / Orinoco delta peat swamp forest

These peat swamp forest ecozonesincludes also marshes 
and oxbows lakes with abundant peat accumulation.

photo: WWF



Peatland distribution in the tropics ςfirst results

A closer look at 
South America

mixed Amazon wetland vegetation



Peatland distribution in the tropics ςfirst results

Peat domes of the Central Amazon 
prospected with optical satellite 
imagery, SRTM, and LiDAR 
(provided by F. Siegert& U. Ballhorn, RSS - Remote 
Sensing Solutions GmbH, Munich)

For the Amazon basin we selected 3 ecozonesfor that evidence is 
given of larger peat occurrences. 



Peatland distribution in the tropics ςfirst results

For the Amazon basin we selected 3 ecozonesfor that evidence is 
given for larger peat occurrences. 

Remote sensing based mapping of peat 
forming vegetation in the Amazonian 
Peru (Draper et al. 2014)



Peatland distribution in the tropics ςfirst results

For the Amazon basin we selected 3 ecozonesfor that evidence is 
given for larger peat occurrences. 

Soil map at scale 1:1,000,000 indicates 
soil complexes including organic soils in 
the northern Amazon Basin 



Peatland distribution in the tropics ςBangladesh

ecozone: Sundarbans Mangroves

ecozone: Sundarbans Freshwater Swamp Forest

We analysed 2 ecozonesof the Ganges Delta in Bangladesh on 
peat occurrences... 



Peatland distribution in the tropics ςBangladesh

ecozone: Sundarbans Freshwater Swamp Forest

...and found a soil map that depicts peat in the Sundarbans 
Freshwater Swamp Forest ecozone.  



Peatland distribution in the tropics ςBangladesh

ecozone: Sundarbans Freshwater Swamp Forest

...and found a soil map that depicts peat in the Sundarbans 
Freshwater Swamp Forest ecozone.  



For all identified peatland types we roughly assessed the 
ŘŜƎǊŀŘŀǘƛƻƴ ǎǘŀǘǳǎ ǳǎƛƴƎ ǘƘŜ ΨGlobal 1-km consensus land-cover 
for biodiversity andecosystemmodellingΩ (Tuanmu& Jetz2014).

* the sub-ŘŀǘŀǎŜǘ ƻƴ ΨŎǳƭǘƛǾŀǘŜŘ ŀƴŘ ƳŀƴŀƎŜŘ ƭŀƴŘΩ   

Peatland degradation status ςexample Bangladesh



ecozone: Sundarbans Freshwater Swamp Forest

Peatland degradation status - Bangladesh

no managed land

10 % of the km² is managed 

100 % of the km² is managed 

There are no unmanaged areas left in this ecozoneand it seems 
to be completely cultivated.  



Degradation status of Peat Swamp Forests and Freshwater Swamp 
Forests (that almost all include peat areas)

Peatland degradation status - example Southeast Asia

no managed land

50 % of the km² is managed 

100 % of the km² is managed 

degradation 
hotspot

dataset not up-to-date:
degradation hotspot 
through massive 
peatland reclamation 
during last 3 years

less affected so far, 
but PNG experience 
massive logging & 
land grabbing since 
few years... 


