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Question 1.

The hydrologic cycle of a watershed is a complex system which can be defined as the balance that exists between the water input through upstream drainage and precipitation, the output of water through drainage and evaporation entering the ground, and finally any form of imbalance that might exist due to unequal output and input of such water. 

Headwater systems are the simplest forms of the watershed which rely on hydrologic inputs such as snow, rain, and precipitation and do not receive drainage from high attitudes. Foggy areas through the effect of wind also drive water vapor droplets to the forest canopies. Similarly, vegetation also has a major influence on the evaporation of water from these watersheds. Such hydrologic factor is mostly effective in well-vegetated ecosystems. For instance, forests covers since, in most cases, there is a wide surface area of land that is entirely covered by foliage and supports, especially showing extensive rates of transpiration. From another perspective, evapotranspiration can be explained as the combination of rates of transpiration emerging from the foliage, as well as a significant rate of evaporation coming from the nonliving surfaces such as wet soil and surface waters. Since transpiration serves as a critical factor in evaporation, thus the evapotranspiration coming from the effectively vegetated landscape is higher as compared rates from the equivalent area of non-living lands. Therefore, without the evapotranspiration, a significant amount of quantity of water would be forced to drain from the watershed through the permeable ground to the deep streamflow or groundwater. 

Impermeable or impervious surfaces refer to ground surfaces that do not allow water infiltration to the underlying soil. In most cases, the impermeable surfaces have been linked with factors such as urbanization, thus becoming a major topic in watershed planning and growth management. The hydrologic cycle is critical in supporting life since life is supported by the flow of water, its availability, and its quality. Due to civilization, urbanization, and industrialization, the hydrologic cycle has been altered over recent years. The effects are reduced infiltration of water after precipitation, increased water surface run-off, and flooding. Therefore, the impermeability of water on the ground alters the process of rainwater entering into the soil, then int the groundwater, which would then be discharged into the streams, hence the sustainability of lives. In such situations, there is a constant flow of water, facilitating evapotranspiration, and other relevant factors that ensure the water flows efficiently through the surfaces and other areas. Similarly, the permeability of water ensures there is no flooding. However, due to lack of impervious of water, the water cannot reach the groundwater, thus the streams are more likely to dry up. The likelihood of having floods in the urban areas causes a major constraint for the local government, the ecosystem, health, and affects the residents. 

In conclusion, the hydrologic cycle has been defined as the sum total of different water movement from the land to the ocean, then back to the atmosphere through precipitation. The process affects the quality of water, its availability, and flow to the streams. Impermeable surfaces alter rainfall from replenishing the groundwater, thus causing a major drop on the water levels. Thus there are more risk streams drying up during the dry seasons, thus posing a major setback to the aquatic lives. Similarly, the lack of stream water cuts the supply for th household usage, thus becoming a problem for humans. 
\

Question 2

The temperate forests can be characterized through their climatic conditions and vegetation covers. For instance, such regions mostly have increased precipitation, humidity, as well as many deciduous trees or vegetations. The climate is marked by shortened daylights, and decreased temperatures, the growth of the lants is decreased due to low photosynthesis. However, these regions are affected by wildfires due to increased temperatures, among other significant factors. 

One of the main factors that affect the fires includes the various weather elements such as winds, temperature, relative humidity, cloud development, among others experienced in temperate forests. Depending on the topography of the area, the winds and other factors such as temperatures would have different effects on the fires. For instance, there is a higher chance of having wildfires at the raised ground or areas of high altitude, which could be affected by the intensity of the winds and temperature. For example, the air temperature has a direct effect on the behavior of the fires as it is used for igniting the fires as well as continuing with the level of combustion. The combination of the radiation from the sun and reflections of the warmed-up heat from the ground collectively has the ability to increase the heat, causing fires. Wind also serves as another fuel for the fires. The wind increased the combustion rate through supplying it with oxygen, increasing evaporation, thus reduction of fuel moisture, as well as exerting pressure along the paths, thus increasing the local fires. Depending on different landscapes such as topography, the wind is able to make the fires more intense within the edges of the forest opening, reducing the moisture surrounding the fire-affected areas, thus increasing the severity of the fires. 

The topography is another critical factor that affects the severity of fires in temperate regions. Various topographical factors such as the existence of barriers, slopes, aspects, and shape of the land, different dimensions on the effects of other factors such as temperature, wind, the relative humidity would have different effects. For instance, the slopes usually affect the rise in such areas through the draft and reheating, which is mostly brought about aby radiation and convection. The slopes normally increase the radiant hear and updrafts hence making the spread of the fires more severe. Shapes of the land also have direct effects on the fires. This is mostly through various factors such as mountains and ridges, which might serve as barriers of movement of the air. Primary succession also can lead to advanace effects where the fires consume large number of plants hence signifiicant loss. On the other hand secordanry suceession fires can provide certain advanatages in plants such as Pinus contorta ssp. Latifolia, which requires high heat to open and disperse the seeds due to the presence of serotinous cones. 
Although wildfires have existed as a natural part of the ecosystem, they have significant effects on the successional patterns of plants due to different dimensions on the severity, frequency, as well as seasonality. Constant occurrence of these fires leads to the destruction of plant species and low carbon accumulation in the ground hence destruction of the ecosystem for these plant species. Researchers in this field have associated the reoccurrence of the seasonality of these wildfires as the main cause of low plant biodiversity in the most affected areas. Fires destroy the forest cover and animal species, most of which have a mutual dependence with these plant covers. Consequently, the ecosystem would be destroyed, starting with the plants, which in most cases are on the top of the food chain hence effects on the animal species. 

In conclusion, wildfires in temperate forests are affected by different climatic conditions and factors such as raised temperatures during different seasons, winds, relative humidity, as well as the shape f the landscape of topography. These factors complement each other and as a result, serve as the main effects of the existence of fire in such regions. Finally, due to the continued occurrence of wildfire, the succession of plant species and other parts of the ecosystem have been affected. 

Question 3

The issue of forest carbon storage has over the recent years brought about various discussions mot of which focus on the efficient method of maintaining forest cover. arbon.Carbon storage is influenced by photosysthesis as the carbon contained in the atmosphere get stored in the soil in form of organiv carbon. This system is referred as net primary productivity and it were exkaied through forests due to large amounts of trees, mycorrhizal networks, and diverse root systems.

Notably, the mycorrhizal roots emerge from the sophisticated mycorrhizal network which associate with fungi symbiotically each dependimg on the other for various factors such as nutrient fixation.This can be examplified by the mother trees which have symbiotica relationship with the fungi and due to their large size, they serve as good carbon storage as well as being able to produce more compared to the other trees. This means they the mother trees can store more carbon and have capability of restoration of the both below and above ground carbon due to increased nutrients which support diverse plant species. 
In timber harvesting the retention of the partial camopy is more as compared to clearcutting. This is due to increased rate of regeneration or recovery for the mother trees.  The mother trees also have efficiennt reproduction sinnce the mycorrhizal roots and its complexity anable to plant to produce the seedling faster. On the other hand, due to fast regeneration and growth of mother trees, more trees would be available for timber harvesting hence boosting the economy is the local government. 

Finally, planting mixture of species is more advanatagious as compared to monoculture based on different reasons. First, although there would be conpetition for the nutrients in a mixed planting, the likelihood of survival for the plant species incase oof disease attack or sustainability of water or occurance of dry season would be high for the mixed species. There is high probability of survival for some species as compared to monoculture where the entire species could be affected hence significant loss. Again, in mixed species, the trees could have a mutua; relationship hence sustainability as compared to the situation for the monoculture. 
In conclusion, the discussion highlights the advanatages asspciated with partial canopy retention and planting mixture of species as conpared to having a monoculture. The benefit is based on carbon storage for the mother trees due to the mycorrhizal networking and high probability of some species surviving in mixed planting. Mixture of plants species also support mutua; relationship which enhances survival for the plants.  

