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Geography 123B -The Natural Environment

Assignment 2: Water Resources and Water Budgets

Due: 7:00 PM, February 9, 2005                                 Name:       __________________ 
Total: 40 marks; worth 8% of your final grade       Student #: __________________
Readings: Christopherson pp. 248-255
[image: image1.png]nment

Purpose: Drought is most often defined as a shortage of water for agriculture. This assi;

involves caleulating the soil water balance fo determine if, and when, there is not enough
moisture in the soil to supply the needs of plants. It will also address water resource isstes.

In most cases, vegetation gets the water it needs from the soil and not directly from precipitation.
As long as there is water in the soil for plants to obtain there will be no stress on the plants, even
if there is no rainfall. Precipitation is needed to restore the soil moisture available. The demand
for moisture is highest in the summer, when temperatures are high. and lowest in the winter
when it is cooler. Drought occurs when the soil moisture drops to zero and there is no moisture
available for the plants

Definitions:

PRECIP Mean monthly precipitation in the form of rain or snow

POTET Potential evapotranspiration or water need. This is the amount of soil water
needed if plant growth is to be maximized.

STRGE Soil moisture storage. The amount of moisture in the soil, in millimeters. The
‘maximum amount of moisture the soil can hold (i.c. storage capacity) varies
a greatly from place to place with soil type. In this assignment the storage
capacity is assumed to be 100 mm.

ASTRGE  Change is soil moisture storage from previous month.

ACTET Actual evapotranspiration or water use. The amount of water actually used
Dy the plants. It can be less than POTET when there is insufficient soil
moisture to meet the demand.

DEFIC Soil moisture deficit. A deficit exists when potential evapotranspiration is

eater than precipitation and there is no water left in the soil (i.e. STRGE
=0). It is calculated as the difference between POTET and ACTET.

SURPL Surplus water. A surplus is the excess moisture which the soil cannot hold. Tt

will run off the soil to become streamflow. A surplus occurs when
precipitation is greater than potential evapotranspiration and the soil is
saturated with water, i.c. when PRECIP > POTET AND STRGE = 100 mm.




  Please type your answers to the following questions on a separate page, except for the  

  tables, which may be completed on the handout and submitted with your typed answers.
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1. Complete the Table I below. All units are in millimeters. (1 marks)

Table I: Sample annual precipitation and potential evapotranspiration record

Jan | Feb [ Mar [ Apr [ May [ Jun | Jul [ Aug [ Sep [ Oct [ Nov [ Dec
PRECIP 97 | 99 [ o7 | 84 [ 104 | 97 [ 132|112 | 66 | 66 | 66 | 99
POTET 7 |8 |24 55 [ 97 [132]150| 131 | 99 [ 55 | 12 [ 10
PRECIP-POTET | o

@ore)

‘What are the total annual precipitation, total annual potential evapotranspiration, total annual
precipitation excess (sum of positive numbers in PRECIP — POTET row). and total annual
net demand (sum of negative numbers) for the Table I water budget? (4 marks)

The soil moisture storage is 100 mm. Is there enough water to meet annual demands? If not,
then how much more is needed? (1 mark)

4. What are the wettest two months of the year in terms of precipitation? What is the wettest
period of the year in terms of PRECIP - POTET? How can you explain the difference? (4

marks)

5. In months when PRECIP > POTET, where may the excess water go? (2 marks)

Part IT
6. Complete the water budgets for Springfield (Table IT) and Shelbyville (Table III). It is
assumed that the soil is fully saturated in January at both sites, i.e. the soil moisture storage is

assumed to be 100 mm, the storage capacity. (6 marks)

Table IT: Springfield water budget

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total
PRECTP' 97 [99 [ 97 [ 84 [104 [ 07 [132] 118 | 66 66 | 99 | 1125
POTET 7 | 8 | 34 | 57 | 97 |132]150] 133 | 99 PR ES
PRECIP POTET | +90 | +91
STRGE® 100 | 100
ASTRGE oo
ACTET 7|8
DEFIC 0o
SURPL 90 | o1

Notes: T All quantities in millimeters; > Soil storage capacity is 100 mm




[image: image3.png]Table III: Shelbyville water budget

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug [ Sep | Oct | Nov
PRECTP' 1077456 |36 ] 10|33 [3 |7 |2]58
POTET 15 [ 23 | 43 |60 | 85 | 115|140 127 | 99 | 66 | 30
PRECIPPOTET

STRGE® 100

ASTRGE 0

ACTET

DEFIC

SURPL

Notes: © All quantities in millimeters; * Soil stor

10.

11

capacity is 100 mm

Which city, Springficld or Shelbyville, has the driest climate? Justify your answer. (2 marks)
For which months is there soil moisture recharge in Springficld? And Shelbyville? (2 marks)

For how many months of the year is there a soil moisture deficit in Springficld? ...and in
Shelbyville? (2 marks)

Do the streams near Shelbyville have any runoff? What makes you think so? (2 marks)

Shelbyvillians have been presented with two options to lessen the impact of their seasonal
drought on agriculture. The first option is to create a massive retention pond to trap the
surplus water (i.e. run-off) experienced in the first part of the year. The second option is
create a channel to divert water from a major stream several kilometers away. Without
considering the economic and environmental ramifications (i.e. just using the data in Table
10 which of these two options is more likely to be successful and why? (4 marks)

Which of the two options in Question 11 would be better for addressing the water needs of
farmers in Springficld and why? (4 marks)

Capitol City has an annual precipitation of 250 mm and an annual potential
evapotranspiration of 732 mm. Despite the dry climate, the streams near Capitol City run
year round. How is this possible? (1 mark)




Part III

14. Examine Figure 9.8 in your text (page 256). Notice that the pattern of potential

      evapotranspiration for the eastern half of the U.S. demonstrates a strong correlation with  

      latitude (i.e., it decreases the more north you are). Describe what happens to the pattern of 
      POTET on the western half of the U.S. and why you think this occurs.  (3 marks)

15. What parts of the U.S. have the highest POTET? How do these POTET values compare to  

      the amount of precipitation (Fig. 9.7, pg. 251) in this area? What does this imply for   

      agricultural activities in the region? (3 marks)

