Chapter 1 Essentials of Geography 5

(a) Scientific Method Flow Chart (b) Using the Scientific Process
to Study Cottonwood Tree Distribution
Real-World Observations | 1. Observations
* Observe nature, ask questions, collect preliminary data | In the natural environments of the western United States,
* Search for patterns, build conceptual or numerical | cottonwood trees grow only near watercourses. What
tural systems i environmental factors influence their spatial distribution? |

models of na
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2. Questions and Variables

* Are temperatures near rivers favorable for cottonwood
growth?

* Is consistent moisture needed for tree survival?

* Do cottonwood roots grow only in river gravels?

* Have humans removed all the cottonwoods except

. |
Hypothesis and Predictions i

¥
along rivers? F

* Formulate hypothesis (a logical explanation)
* Identify variables, determine data needed and data

collection methods Cottonwood trees are the dependent variable because

their distribution is dependent on some environmental
factor. Temperature, sunlight, moisture, sediment type,
and human actions are independent variables; any or all |
of these may be found to determine patterns of
cottonwood distribution.

Experimentation and Measurement

* Conduct experiments to test hypothesis—called y i
“hypothesis testing” : ) 3. Hypothesis
2 b il ‘ One possible explanation for the observed tree
distribution is that cottonwood roots require consistent
moisture from surface flows or groundwater.
L ; BN o it Test the hypothesis that the number of cottonwoods
othesis Results Do Not e decreases with distance from a river channel.
*| Support Hypothesis | — T (i
"N+ Reject hypothesis  fald] |
* Return to an : 4. Testing
earlier step of the  BISS  Cojlect data from natural systems for a natural
process : : experiment. Establish vegetation plots (small areas of
= ™ 4 ground). Sample, or count, trees within plots and
measure the distance of each tree from the main
channel. Control other variables as much as possible.

»

: ) - Rejectionof | |
N Commz‘:i;g‘z‘;lﬁrgs Ak - methods or - . 5.Results ' _
evaluation by other £, conclusions T | | A natural experiment often reveals a correlation, or a
scientists ; * Return to an P statistical relationship. If a correlation shows that the
« Publish scientific paper i earlier step of the & : number of cottonwoods degregses away from the stre;am
3 | process » channel, then the hypothesis is supported. However, if
5 results show that cottonwoods grow at a variety of
distances from the main channel, then we reject the
hypothesis, replacing or refining it with another possible
explanation (see questions above).

6. Theory Development

Scientific Theory Development If the distribution of cottonwoods correlates with the
* Hypothesis survives repeated testing without being presence of surface or subsurface water, we can
rejected ‘ tentatively conclude that cottonwoods are an easily
* Comprehensive explanation for real-world observation | observable indicator of surface flow and available j
is widely accepted and supported by research | groundwater in dry or semidry regions. i

AFigure 1.3 Scientific method flow chart and example application. [Ginger Birkeland |

inquiry; scientists in different fields and even in different Using the Scientific Method Scientists who study

subfields of physical geography may approach their scien- the physical environment begin with the clues they see
tific testing in different ways. However, the end result must in nature, followed by an exploration of the relevant pub-
be a conclusion that is reproducible by other scientists, and lished scientific literature on their topic. Brainstorming

that can be tested repeatedly and possibly shown as true or with others, continued observation, and preliminary data
as false. Without this characteristic, it is not science. collection may occur at this stage,



