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HYDROLOGY

Hydrology is the science related to:

● Occurrence of water

● Distribution of water

● Movement of water

● Properties of water

● Relationship of water with its 

environment



HYDROLOGY



HYDROLOGY

Examples of hydrological applications include:

● wetlands mapping and monitoring,

● measuring snow thickness,

● river and lake ice monitoring,

● flood mapping and monitoring,

● drainage basin mapping and watershed modelling

● irrigation scheduling

● Stream monitoring

● Fish habitat restoration



AQUATIC ECOLOGY



AQUATIC ECOLOGY

- Ecology is the study of 

ecosystems, or how living things 

and non-living things relate to the 

environment and to one another

- Aquatic ecosystems include 

oceans, lakes, rivers, streams, 

estuaries, and wetlands

- All living things within an 

ecosystem share the same 

watershed



AQUATIC ECOLOGY

Includes population interactions of a species, 

their physical and chemical environments

● Population interactions of a species: 

relationships between individuals of the same 

species, between different species, and 

between organisms

● Physical and chemical environments: 

various morphology of environment (lakes, 

rivers, wetlands, etc…), sediments transport

and chemical environment (water physical 

and chemical properties: temperature, DO, 

turbidity, electrical conductivity, etc..)



ATTRIBUTES OF AQUATIC ENVIRONMENT



WATERSHED



FRESHWATER ECOSYSTEMS

● Lakes (Lentic systems)

● Rivers and streams (Lotic systems)

● Wetlands



LAKES

● Standing bodies of water 

(lentic systems)

● Stratified
○ Warm, shallow waters

○ Cold, deep waters

Dependent of the time of 

the year

● Salinity, nutrients, oxygen 

and temperature vary 

among lakes and seasons





LAKES

One such classification identifies two types of lakes: 

oligotrophic and eutrophic.

Oligotrophic lakes are characterized by relatively 

low productivity and are dominated by cold-water 

bottom fish such as lake trout.

Eutrophic lakes, which are shallower, are more 

productive and are dominated by warm-water fish 

such as bass.



RIVERS & STREAMS

● Flowing bodies of water (Lotic 

systems)

● Start upstream and discharge 

downstream to a bigger body of 

water



RIVERS & STREAMS

Creeks, streams and rivers generally provide a 

variety of habitat types (e.g pool and riffle 

formations)

Headwaters:

● A higher elevation stream will be cold with 

high levels of oxygen (i.e good for trout)

Downstream: 

● Landscape flattens

● the channel widens

● warmer water temperature warmer slower 

velocities and 

● smaller sediment settling



RIVERS & STREAMS

When we alter the land bordering creeks, streams and rivers, we may 

inadvertently alter fish habitat.

https://www.youtub

e.com/watch?v=4L

xMHmw3Z-U

https://www.youtube.com/watch?v=4LxMHmw3Z-U


WETLANDS

Wetlands area body of water saturated with water permanently or periodically. Wetlands:

● Improve quality by filtering pollution

● Are highly productive zone: nutrient rich

● Are spawning grounds and nurseries to a variety of fish species.

Four types of wetlands:

● Swamp

● Marsh

● Fen

● Bog



WETLANDS

https://www.youtube.com/watch?v=V-aQLwnJKWc

https://www.youtube.com/watch?v=V-aQLwnJKWc


PHYSICAL & CHEMICAL ENVIRONMENT

The diversity of fish found in a aquatic system is 

dependent on many things, including the lake 

depth, temperature, abundance, sunlight and type 

of plants, and the mud, sand and rocks that make 

up the lake bed.



PHYSICAL & CHEMICAL ENVIRONMENT

Physical Environment:

● Fluvial Geomorphology

● Temperature 

Chemical Environment:

● pH

● Nutrients

● Turbidity

● DO



FLUVIAL GEOMORPHOLOGY

Fluvial geomorphology: the study of the form and function 

of streams and the interaction between streams and the 

landscape around them.

Factors that affect geomorphology:



FLUVIAL GEOMORPHOLOGY 

Stream morphology influences:

- flooding patterns

- erosion rates, streamflow

- sediment movement and deposition.

A full quantitative geomorphic assessment including:

1. Detailed cross-sections (width, depth and 

area),

2. Particle size distribution (pebble counts),

3. Longitudinal profile, and

4. Bank composition and characteristics.





FLUVIAL GEOMORPHOLOGY

Why is fluvial geomorphology important?

CHANGES IN STREAM MORPHOLOGY CAN ALTER AN 

AQUATIC ECOSYSTEM



FLUVIAL GEOMORPHOLOGY

Many ecosystems benefit geomorphological 

processes, whether directly or indirectly. 

Sediment builds aquatic habitats for spawning and 

benthic organisms. It is also responsible for 

providing nutrients to aquatic plants, as well 

vegetation in nearshore ecosystems such as 

floodplains and marshes.





TEMPERATURE (°C)

Why is it important?
● Affects survival and reproduction of 

plants and animals

● Affects their sensitivity to pollutants

● Affects other water quality indicators

Natural Influences
● Atmospheric temperature

● Sunlight

● Water source

● Flow rate

● Turbidity

Human Influences
● Thermal effluent

● Deforestation

● Dams



TEMPERATURE



pH

H2O         H+ + OH-

pH is a measure of the H+ activity

H+ > OH-

H+ < OH-

H+ = OH-

Why important?
● Affects biological functioning of organisms.

● Determines how well nutrients, heavy metals and 

other chemicals can dissolve in water

Influential Factors
● Industry and mine effluent - Acid Mine Drainage

● Factory emissions – Acid Rain
Sulfur Trioxide Nitrogen Oxide

Low pH (acidic)

Heavy metals are more 

soluble and therefore more 

available to organisms. 



NUTRIENTS

Nutrient levels are important in controlling the 

abundance of many species of algae.

Algae are a very important source of food for 

aquatic life, but at the same time, if they become 

over-abundant, they can cause declines in fish 

when they decay.



NUTRIENTS (Phosphates & Nitrates)

Excessive plant growth 

and algal blooms

Why is this a bad thing?



TURBIDITY (NTU)

Measure of the intensity of light that passes through water

Causes
● Erosion/runoff

● Industrial, waste water and agricultural effluent

● Construction, logging, mining

● Excess algae, plankton, organic matter

Why does it matter?
● Effectiveness of chlorination

● “Carries” pollutants and microbes

● Water temperature

● Dissolved oxygen

● Photosynthesis



DISSOLVED OXYGEN (DO)

Dissolved oxygen refers to the level of free, non-

compound oxygen present in water or other liquids.

Dissolved oxygen is necessary to many forms of 

life including fish, invertebrates, bacteria and 

plants.

Dissolved oxygen concentrations are constantly 

affected by diffusion and aeration, 

photosynthesis, respiration and decomposition.



TEMPERATURE & DISSOLVED 

OXYGEN (DO)



TEMPERATURE & DISSOLVED 

OXYGEN (DO)




