Toolangi topographic map and aerial photograph

VCE topic:
Water resources and management

Suggested answers
Please note that the following are suggested answers only.  Different answers are possible, particularly for extended answers.

a. What is the name of the creek found at 580425?

Steels Creek










b. What hydrography (water) feature is found at 593467?

Waterhole









 

c. What hydrography feature is found at 672438?

Dam or weir










d. What hydrography feature is found at 620439?

River/creek










e. What vegetation is found at 650425?

Orchard or vineyard









f. What vegetation is found at 635445?

Sparse tree cover









g. What vegetation is found at 618458?

Cleared land/no tree cover








h. What feature is found at 614459?

Tank or well










a. How does the land use in the area around Castella differ from that between the Yea River and Healesville-Kinglake Rd?

Around Castella tends to be grazing land and forest whereas between the Yea River and Healesville-Kinglake Rd tends to be cropping and small areas of forest.

_____________________________________________________________________

b. Suggest a reason why this difference may occur. 

The Yea River could be used to provide water for irrigation to the land adjacent to it, and the area closer to Castella has less access to water.



_____________________________________________________________________

a. How has human activity at 633452 influenced spatial interaction between this?

Human activity:
creating a dam






b. Consequence:
reduced spatial interaction between rainfall and infiltration into rivers and creeks.  Water that previously would have flowed into the Yea River is held back and used on the farmland.






c. How has human activity at 633452 led to a spatial change over time?

Before the construction of the dam, a creek would have flowed through to the Yea River. This has ‘disappeared’ downstream of the dam and has been replaced by a
 water storage. Therefore, there has been a reduction in water distribution in some locations, and an increase in others.







_____________________________________________________________________

1. Why would the wall to create a dam be built at 595473 rather than, for example, 597474?  Refer to the spatial concepts of scale and distribution to help justify your answer.

Scale:
The catchment at 595473 covers a much larger scale than 597474.

Distribution:
595473 receives water from 3 creeks whereas 597474 has only 

one.









Conclusion:
The volume of water flowing through 595473 is much greater than 597474.










2. In what direction is the Yea River flowing between 620460 and 636457?

Westward:

elevation at 620460 = 350–360 metres






elevation at 636457 = 370–380 metres



3. If the Yea River experienced very high flows and burst its banks downstream of Spraggs Rd, which would experience the greater scale of flooding – the area to the north or south of the river?  Why?

The area to the south because the land has more gentle slopes/gradient than the steep slopes to the north. For example: on grid line 63, elevation increases less than 10 metres over a distance of approximately 200 metres to the south of Yea River whereas over the same distance to the north, elevation increases by more than 30 metres.









4. The Great Dividing Range goes through this region.  One of its consequences is that the watershed between those streams that ultimately flow north into the Murray-Darling system and those that flow south. 

a. On an outline map of the region, sketch the approximate location of the Great Dividing Range.

b. On your map, summarise the distribution of dams and waterholes.  Include three categories in your legend – high density, moderate density and low density.  Where there are significant areas with no dams or waterholes, leave them blank on your map.

c. Construct an overlay to show the distribution of land management – national park, state forest, crown land and private land.

d. Describe the spatial association between land management category (national park, state forest, and private land) and the distribution of water resources in the region.

There is a high spatial association between rivers/creeks and national park and state forest.








Exceptions: tributaries to the north and south within approximately 1–2 km of the Yea River, and south of Mountain Creek are on private land.  Dixons Creek and tributaries in the south, around the Melba Hwy are on private land.






There is a high spatial association between dams and waterholes and
 private land.









No exceptions other than isolated waterholes such as at 666477.


5. Refer to the creek flowing through grid square 6547.

a. What impact would relief have on the movement of water?

The area has steep slopes with elevation dropping from approximately 680 metres to 530 metres over a distance of approximately one kilometre. This would tend to
 produce higher velocity of water movement in the creek.




b. Assume the forest in the whole valley was completely burnt by a bushfire.  With reference to the spatial concepts of movement and spatial interaction, explain what would happen to the water resources within the area of the grid square and at other locations outside that area.

Spatial interaction: Forest cover helps hold soil in place and reduce
 erosion. A severe bushfire would lead to a lot of ash in the valley and less protection of the soil.










Movement: Energy from wind, and especially water, would erode the ash and soil. This would be transported into the creek, increasing turbidity in the water. The creek would transport the eroded material outside the valley to the storage at 647467 where deposition would occur, reducing the capacity of the storage.

6. Is the movement of water from Mountain Creek into the Yea River likely to reflect natural volumes and seasonality?  Why?

Not volumes. Two significant water storages have been created and water would probably be used for irrigation in the region.

May reflect seasonality. It would only flow into the Yea River following high enough rainfall to fill the storages.







7. Compare and contrast the likely stream flow volume and velocity, and water quality in Dixons Creek at 599450 and 603410.  Give reasons for your answer with reference to the spatial concepts of scale, movement, distribution and spatial interaction.
Scale: The catchment for 599450 is in the headwaters of Dixons Creek and therefore covers a much smaller scale than the catchment for 603410, further downstream.










Movement: Water in streams flows downhill and therefore is moving from 599450 to 603410.









Distribution: There is a much greater distribution of tributaries downstream than there are in the headwaters of Dixons Creek. The catchment for 599450 is all forested 603410 is part forest and part agriculture.









Spatial interaction: Generally speaking, the steeper the slope and the greater the volume of water, the higher the velocity of stream flow. Water flowing through forest as surface run-off or groundwater, is less likely to leach and transport chemicals from fertilisers and herbicides/pesticides than through agricultural land.




Conclusion: 603410 is likely to have the greater volume of water due to the scale of the catchment and the number of tributaries.  599450 has a steeper gradient, but may not necessarily have greater velocity of stream flow because 603410 has much greater volume.  599450 would have higher water quality because none of its catchment is agricultural land.







8. Construct a cross section from 580480 to 620465. On your cross section, label the different types of water resources; name relevant rivers, creeks and roads; and identify any watersheds between drainage basins.

