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Description 
Eco hydrology is an interdisciplinary scientific field studying 

the interactions between water and ecological systems. it's 

considered a sub discipline of hydrology, with an ecological 

focus. These interactions may happen within water bodies, like 

rivers and lakes, or ashore, in forests, deserts, and other 

terrestrial ecosystems. Areas of research in Eco hydrology 

include transpiration and plant water use, adaption of 

organisms to their water environment, influence of vegetation 

and benthic plants on stream flow and performance, and 

feedbacks between ecological processes and therefore the 

hydrological cycle. 

A fundamental concept in Eco hydrology is that plant 

physiology is directly linked to water availability. Where 

there's ample water, as in rainforests, plant growth is more 

hooked in to nutrient availability. However, in semi-arid areas, 

like African savannas, vegetation type and distribution relate 

on to the quantity of water that plants can extract from the soil. 

When insufficient soil water is out there, a water-stressed 

condition occurs. Plants under water stress decrease both their 

transpiration and photosynthesis through variety of responses, 

including closing their stomata. This decrease within the 

canopy forest, canopy water flux and CO2 flux can influence 

surrounding climate and weather. 

 

Insufficient soil moisture produces stress in plants, and water 

availability is one among the 2 most vital factors (temperature 

being the other) that determine species distribution. High 

winds, low atmospheric ratio, low CO2, heat, and high 

irradiance all exacerbate soil moisture insufficiency. Soil 

moisture availability is additionally reduced at low soil 

temperature. one among the earliest responses to insufficient 

moisture supply may be a reduction in turgor pressure; cell 

expansion and growth are immediately inhibited, and 

unsurprised shoots soon wilt. 

 

 

The concept of water deficit, as developed by Stocker within the 

1920s, may be a useful index of the balance within the plant between 

uptake and loss of water. Slight water deficits are normal and don't 

impair the functioning of the plant, while greater deficits disrupt 

normal plant processes. 

An increase in moisture stress within the rooting medium as small 

as 5 atmospheres affects growth, transpiration, and internal water 

balance in seedlings, far more so in Norway spruce than in birch, 

aspen, or Scotch pine. The decrease in net assimilation rate is bigger 

within the spruce than within the other species, and, of these species, 

only the spruce shows no increase in water use efficiency because 

the soil becomes drier. the 2 conifers show larger differences in 

water potential between leaf and substrate than do the hardwoods. 

Transpiration rate decrease less in Norway spruce than within the 

other three species as soil water stress increases up to five 

atmospheres in controlled environments. In field conditions, 

Norway spruce needles lose 3 times the maximum amount water 

from the fully turgid state as do birch and aspen leaves, and twice 

the maximum amount as Scotch pine, before apparent closure of 

stomata (although there's some difficulty in determining the precise 

point of closure). Assimilation may therefore continue longer in 

spruce than in pine when plant water stresses are high, though 

spruce will probably be the primary to “run out of water”. 

 

Eco hydrological theory also places importance on considerations 

of temporal (time) and spatial (space) relationships. Hydrology, 

especially the timing of precipitation events, are often a critical 

think about the way an ecosystem evolves over time. as an example, 

Mediterranean landscapes experience dry summers and wet winters. 

If the vegetation features a summer season, it often experiences 

water stress, albeit the entire precipitation throughout the year could 

also be moderate. Ecosystems within these regions have typically 

evolved to support high water demand grasses in the winter, when 

water availability is high, and drought-adapted trees within the 

summer, when it's low. 

 

Eco hydrology also concerns itself with the hydrological factors 

behind the spatial distribution of plants. The optimal spacing and 

spatial organization of plants is a minimum of partially determined 

by water availability. In ecosystems with low soil moisture, trees are 

typically located further apart than they might be in well-watered 

areas. 
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