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WATER AND CARBON CYCLES

control the passage of every drop of 
rain or snowflake from the moment 
it falls. In the tropics, the scale and 
rate of movement are fast, whereas 
polar regions can remain frozen 
for months and even centuries at a 
time. Figures 2.11 and 2.12 show the 
different characteristics of these two 
systems and the effects of different 
climates over space and time.

Peatlands and the water cycle
Peatlands play important roles 
regionally and locally in the water 
cycle, the climate and landscape 
stabilisation. They are the source 
areas of many rivers, are important 
for water storage and supply and 
crucial for the mitigation of droughts 
and floods. Peatlands globally 
contain 10% of all fresh water. 
Degradation of peatland systems 
in the tropics and the Arctic (for 
example tundra mires) is affecting 
their hydrology and stability. The 
following section explores these two 
types of peatland and their links to 
the water cycle.

Tropical peatlands
Peatland hydrology, and particularly 
the level of the water table relative 
to the peat surface, plays a critical 
role in peatland functioning and 
carbon cycling. These systems are 
wet (the water table is usually within 
20–40cm of the peat surface, and 
surface inundation is common in 
some peatlands) but considerable 
uncertainty exists over their 
hydrological budget. In natural peat-
swamp forests the surface layer of 
peat, the acrotelm, may be flooded 
for nine months of the year, slowing 
down aerobic decomposition and 
favouring the formation of peat. 
During the dry season the water 
level falls and there is an increase in 
the oxic peat profile (i.e. the amount 
of peat exposed to the air), leading 
to decomposition and CO2 release.

Falling water levels in peatlands 
can be due to climatic variability or 
drainage (to lower the water table 
for oil palm or timber plantations,  
or cutting canals to allow logging 
operations to transport timber out). 

This also causes the peat to shift from 
a net carbon sink (i.e. absorbing 
carbon from the atmosphere) to  
a net carbon source (Figure 2.13). 
Eventually, a lower water level can 
reduce peat accumulation and 
cause the peat structure to collapse. 
This accelerates the shift to a net 
carbon source. Rehabilitating the 
natural peatland hydrology, e.g.  
by blocking drainage canals, is  
one peatland conservation strategy.

Maintaining the peat dome 
structure requires continuous water 
saturation; only then does the peat 
possess the anoxic conditions that 
inhibit the decomposition of plant-
derived organic material and allow 
the peat to accumulate, rather than 
degrade. However, especially in 
tropical climates, these conditions 
may not always be maintained: such 
areas have high evapotranspiration 
rates and sometimes very distinct 
dry seasons. Also, the dome  
shape of the peat naturally leads  
to water run-off into surrounding 
rivers.
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Figure 2.11 Characteristics of tropical hydrology. Figure 2.12 Characteristics of polar hydrology. Source: © NASA.


