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Systematic
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Water Resources Economic Geography

Hazard Assessment Industrial Geography

Geography of Recreation,
Tourism, and Sport

Agriculture and Land Use

Medical Geography
Regional Development

and Planning

Transportation Geography

Human

I.3 Fields of systematic geography

Biogeography, covered in Chapters 8 and 9, is the 
study of the distributions of organisms at varying spatial 
and temporal scales, as well as the processes that pro-
duce these distribution patterns. Local distributions of 
plants and animals typically depend on the suitability 
of the habitat that supports them. In this application, 
biogeography is closely aligned with ecology, which is 
the study of the relationship between organisms and 
environment. Over broader scales and time periods, 
the migration, evolution, and extinction of plants and 
animals are key processes that determine their spatial 
distribution patterns. Thus, biogeographers often seek 
to reconstruct past patterns of plant and animal commu-
nities from fossil evidence 
of various kinds. Biodiver-
sity—the assessment of 
biological diversity from 
the perspective of main-
taining the diversity of life 
and life-forms on Earth—
is a biogeographic topic 
of increasing importance 
as human impact on the 
environment continues. 
The present global-scale 
distribution of life-forms 
as the great biomes of 
the Earth provides a basic 
context for biodiversity.

In addition to these five main fields of physical 
geography, two others are strongly involved with appli-
cations of physical geography—water resources and 
hazards assessment. Water resources is a broad field 
that couples basic study of the location, distribution, 
and movement of water, for example, in river systems 

or as ground water, with the utilization and quality of 
water for human use. This field involves many aspects 
of human geography, including regional development 
and planning, political geography, and agriculture and 
land use. We touch on water resources briefly in this 
book by discussing water wells, dams, and water quality 
in Chapters 14 and 15.

Hazards assessment is another field that blends 
physical and human geography. What are the risks of 
living next to a river, and how do inhabitants perceive 
those risks? What is the role of government in protect-
ing citizens from floods or assisting them in recovery 
from flood damages? Answering questions such as 
these requires not only knowledge of how physical sys-
tems work, but also how humans perceive and interact 
with their physical environment as both individuals 
and as societies. In this text, we develop an understand-
ing of the physical processes of floods, earthquakes, 
landslides, and other disaster-causing natural events as 
a background for appreciating hazards to humans and 
their activities.

Many of the remaining fields of human geography 
have linkages with physical geography. For example, 
climatic and biogeographic factors may determine 
the spread of disease-carrying mosquitoes (medical 
geography). Mountain barriers may isolate populations 
and increase the cost of transporting goods from one 
place to another (cultural geography, transportation 
geography). Unique landforms and landscapes may be 
destinations for tourism (geography of recreation, tour-
ism, and sport). Nearly all human activities take place 
in a physical environment that varies in space and time, 
so the physical processes that we examine in this text 
provide a background useful for further learning in any 
of geography’s fields.

Five major fields of 
physical geography 
include climatology 

(study of climate), 
geomorphology (study 
of landforms), coastal 

and marine geography, 
geography of soils, and 

biogeography (study 
of the distribution 
patterns of plants 

and animals).

PhysicalGeographyAndTheToolsGeographersUse.indd   7PhysicalGeographyAndTheToolsGeographersUse.indd   7 4/29/10   10:23:14 AM4/29/10   10:23:14 AM



HkkSfrd Hkwxksy osQ ewy fl¼kar8
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(iv) ènk Hkwxksy% ;g feêðh fuekZ.k dh çfØ;kvksa]
feêðh osQ çdkj] mudk mRikndrk Lrj]
forj.k ,oa mi;ksx vkfn osQ vè;;u ls
lacafèkr gSA

(c) ekuo Hkwxksy
(i) lkekftd@lkaLÑfrd Hkwxksy% blosQ varxZr

lekt rFkk bldh LFkkfud@çknsf'kd
xR;kRedrk (Dynamism) ,oa lekt
osQ ;ksxnku ls fufeZr lkaLÑfrd rRoksa dk
vè;;u vkrk gSA

(ii) tula[;k ,oa vfèkokl Hkwxksy% ;g xzkeh.k
rFkk uxjh; {ks=kksa esa tula[;k òf¼] mldk
forj.k] ?kuRo] fyax&vuqikr] çokl ,oa
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fp=k % 1-3 % Hkwxksy dh 'kk[kk,¡ (izknsf'kd mixeu osQ vk/kj ij)

O;kolkf;d lajpuk vkfn dk vè;;u
djrk gS tcfd vfèkokl Hkwxksy esa xzkeh.k
rFkk uxjh; vfèkoklksa osQ forj.k çk:i
rFkk vU; fo'ks"krkvksa dk vè;;u fd;k
tkrk gSA

(iii) vkfFkZd Hkwxksy% ;g ekuo dh vkfFkZd
fØ;kvksa] tSls& Ñf"k] m|ksx] i;ZVu] O;kikj
,oa ifjogu] voLFkkiuk rÙo ,oa lsokvksa
dk vè;;u gSA

(iv) ,sfrgkfld Hkwxksy% ;g mu ,sfrgkfld
çfØ;kvksa dk vè;;u djrk gS tks {ks=k
dks laxfBr djrh gaSA çR;sd çns'k orZeku
fLFkfr esa vkus osQ iwoZ ,sfrgkfld vuqHkoksa
ls xqtjrk gSA HkkSxksfyd rÙoksa esa Hkh lkef;d
ifjorZu gksrs jgrs gSa vkSj blh dh O;k[;k
,sfrgkfld Hkwxksy dk è;s; gSA

(v) jktuhfrd Hkwxksy% ;g {ks=k dks jktuhfrd
?kVukvksa dh ǹf"V ls ns[krk gS ,oa lhekvksa]
fudVLFk iM+k slh bdkb;ks a osQ eè;
Hkw&oSU;kfld lacaèk] fuokZpu {ks=k dk
ifjlheu ,oa pquko ifjǹ'; dk fo'ys"k.k
djrk gSA lkFk gh tula[;k osQ jktuhfrd
O;ogkj dks le>us osQ fy, lS¼kafrd
:ijs[kk fodflr djrk gSA

(l) tho&Hkwxksy
HkkSfrd Hkwxksy ,oa ekuo Hkwxksy osQ varjki`"B
(Interface)osQ iQyLo:i tho&Hkwxksy dk

vH;qn; gqvkA blosQ varxZr fuEufyf[kr 'kk[kk,¡
vkrh gSaA
(i) tho&Hkwxksy% blesa i'kqvksa ,oa muosQ fuokl

{ks=k osQ LFkkfud Lo:i ,oa HkkSxksfyd
fo'ks"krkvksa dk vè;;u gksrk gSA

(ii) ouLifr Hkwxksy% ;g çkÑfrd ouLifr
dk mlosQ fuokl {ks=k (Habitat) esa
LFkkfud çk:i dk vè;;u djrk gSA

(iii) ikfjLFkSfrd foKku% blesa çtkfr;ks a
(Species) osQ fuokl@fLFkfr {ks=k dk
oSKkfud vè;;u fd;k tkrk gSA

(iv) i;kZoj.k Hkwxksy% laiw.kZ fo'o esa i;kZoj.kh;
çfrcksèku osQ iQyLo:i i;kZoj.kh;
leL;kvksa] tSls&Hkwfe&ßkl] çnw"k.k] laj{k.k
dh fpark vkfn dk vuqHko fd;k x;k]
ftlosQ vè;;u gsrq bl 'kk[kk dk fodkl
gqvkA

(n) çknsf'kd mikxe ij vkèkkfjr Hkwxksy dh
'kk[kk,¡
(i) o`gn~] eè;e] y?kqLrjh; çknsf'kd@{ks=kh;

vè;;u
(ii) xzkeh.k@bykdk fu;kstu rFkk 'kgj ,oa

uxj fu;kstu lfgr çknsf'kd fu;kstu
(iii) çknsf'kd fodkl
(iv) çknsf'kd foospuk@fo'ys"k.k

nks ,sls i{k gSa tks lHkh fo"k;ksa osQ fy,
mHk;fu"B@loZfu"B gSaA ;s gSa%
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Hkkjr us leqæh&ry ls eSaxuht fiaM (ukWM~;wYl)
,df=kr djus dh rduhd fodflr dj yh gSA e`nk
,d uohdj.kh;@iqu% LFkkiuh; lalkèku gS tks vusd
vkfFkZd fØ;kvksa] tSls Ñf"k dks çHkkfor djrh gSA
feê ðh dh moZjrk çÑfr ls fuèkkZfjr rFkk laLÑfr ls

çsfjr gksrh gSA e`nk ikSèkksa] i'kqvksa ,oa lw{e thok.kqvksa
osQ èkkjd thoeaMy osQ fy, vkèkkj çnku djrh gSA

HkkSfrd Hkwxksy çkÑfrd lalkèkuksa osQ ewY;kadu ,oa
çcaèku ls lacafèkr fo"k; osQ :i esa  fodflr gks jgk
gSA bl mís'; dh iwfrZ gsrq HkkSfrd i;kZoj.k ,oa ekuo
osQ eè; lacaèkksa dks le>uk vko';d gSA HkkSfrd
i;kZoj.k lalkèku çnku djrk gS ,oa ekuo bu lalkèkuksa
dk mi;ksx djrs gq, viuk vkfFkZd ,oa lkaLÑfrd
fodkl lqfuf'pr djrk gSA rduhdh dh lgk;rk ls
lalkèkuksa osQ c<+rs mi;ksx us fo'o esa ikfjLFkSfrd vlarqyu
mRiUu dj fn;k gSA vr,o lrr~ fodkl (Sustainable
development) osQ fy, HkkSfrd okrkoj.k dk Kku
furkar vko';d gS tks HkkSfrd Hkwxksy osQ egRo dks
js[kkafdr djrk gSA

vH;kl

1- cgqoSdfYid iz'u %
(i) fuEufyf[kr esa ls fdl fo}ku us Hkwxksy (Geography) 'kCn (Term) dk ç;ksx fd;k\

(d) gsjksMVl ([k) xkSfyfy;ks (x) bjsVkLFksuh”k (?k) vjLrw
(ii) fuEufyf[kr esa ls fdl y{k.k dks HkkSfrd y{k.k dgk tk ldrk gS\

(d) iÙku ([k) eSnku (x) lM+d (?k) ty m|ku
(iii) LraHk I ,oa II osQ varxZr fy[ks x, fo"k;ksa dks if<+,A

LraHk d     LraHk [k
çkÑfrd@lkekftd foKku Hkwxksy dh 'kk[kk,¡
1- ekSle foKku v- tula[;k Hkwxksy
2- tukafddh c- e`nk Hkwxksy
3- lekt'kkL=k l- tyok;q foKku
4- e`nk foKku n- lkekftd Hkwxksy

lgh esy dks fpÉkafdr dhft,
(d)1c] 2l] 3v] 4n ([k) 1n] 2c] 3l] 4v
(x) 1v] 2n] 3c] 4l (?k) 1l] 2v] 3n] 4c
(iv) fuEufyf[kr esa ls dkSu lk ç'u dk;Z&dkj.k lacaèk ls tqM+k gqvk gS\

(d) D;ksa ([k) D;k    (x) dgk¡ (?k) dc
(v) fuEufyf[kr esa ls dkSu lk fo"k; dkfyd la'ys"k.k djrk gS\

(d) lekt'kkL=k ([k) ekuo'kkL=k    (x) bfrgkl (?k) Hkwxksy

Hkwxksy D;k gS\
Hkwxksy dk mís'; èkjkry dh çknsf'kd@{ks=kh; fHkUurk
dk o.kZu ,oa O;k[;k djuk gSA

fjpMZ gkVZ'kksuZ
Hkwxksy èkjkry osQ fofHkUu Hkkxksa esa dkj.kkRed :i
ls lacafèkr rF;ksa esa fHkUurk dk vè;;u djrk gSA

vyçsQM gSVuj
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atmosphere, the lithosphere, the hydrosphere, and the 
biosphere (Figure I.5).

The atmosphere is a gaseous layer that surrounds the 
Earth. It receives heat and moisture from the surface 
and redistributes them, returning some heat and all 
the moisture to the surface. The atmosphere also sup-
plies vital elements—carbon, hydrogen, oxygen, and 
nitrogen—that are needed to sustain life.

The outermost solid layer of the Earth, or lithosphere, 
provides the platform for most Earthly life-forms. The 
solid rock of the lithosphere bears a shallow layer of soil in 
which nutrient elements become available to organisms. 
The surface of the lithosphere is sculpted into landforms. 
These features—such as mountains, hills, and plains—
provide varied habitats for plants, animals, and humans.

The liquid realm of the Earth is the hydrosphere, 
which is principally the mass of water in the world’s 
oceans. It also includes solid ice in mountain and conti-
nental glaciers, which, like liquid ocean and fresh water, 
is subject to flow under the influence of gravity. Within 
the atmosphere, water occurs as gaseous vapor, liquid 
droplets, and solid ice crystals. In the lithosphere, water 
is found in the uppermost layers in soils and in ground 
water reservoirs.

Spheres, Systems, and Cycles
As a part of your introduction to physical geography, 
it will be useful to take a look at the big picture and 
examine some ideas that arch over all of physical geog-
raphy—that is, spheres, systems, and cycles. The first of 
these ideas is that of the four great physical realms, or 
spheres of Earth—atmosphere, lithosphere, hydrosphere, 
and biosphere. These realms are distinctive parts of our 
planet with unique components and properties. Another 
big idea is that of systems—viewing the processes that 
shape our landscape as a set of interrelated components 
that comprise a system. The systems viewpoint stresses 
linkages and interactions and helps us to understand 
complex problems, such as global climate change or loss 
of biodiversity. The last big idea is that of cycles—regular 
changes in systems that reoccur through time.

THE SPHERES—
FOUR GREAT EARTH REALMS

The natural systems that we will encounter in the 
study of physical geography operate within the four 
great realms, or spheres, of the Earth. These are the 

I.5 The Earth realms

LithosphereHydrosphere Biosphere

The gaseous envelope that
surrounds the Earth’s surface

The living organisms of 
Earth, largely found near
the land and water surface

Water in the world’s oceans,
as fresh water on the land, and
as vapor and clouds in the atmosphere

Minerals, rocks, and the vast,
moving plates of the Earth’s crust

Atmosphere
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I.9 Tools of Physical Geography

A

Geographers rely on specialized tools to analyze spatial data.

! Cartography A portion of the U.S. Geological Survey 
1:24,000 topographic map of Green Bay, Wisconsin. Using 
symbols, the map shows creeks and rivers, a bay, swampy 
regions, urban developed land, streets, roads, and highways.

! Geographic information systems (GIS) Computer programs that store and 
manipulate geographic data are essential to modern applications of geography. 
This screen from the ARCInfo GIS program package shows earthquake centers in 
eastern Asia superimposed on a political map underlain by a shaded relief map of 
undersea topography.

!

 Remote sensing Remote sensing includes observing the 
Earth from the perspective of an aircraft or spacecraft. Wildfires 
on the Greek island of Peloponnesos, seen in a Landsat image 
from July 2000, are an example.

! Mathematical modeling By describing a 
phenomenon using a mathematical model, a 
geographer can predict outcomes and examine 
“what-if” scenarios. These equations demonstrate 
the calculation of an exponential growth factor.

! Statistics Statistical tools, such as this graph, allow the exploration 
of geographic data to determine trends and develop mathematical 
models. The plot shows the value of the Southern Oscillation Index, an 
indicator of El Niño conditions. 

M = e(R T )
      = e(0.04 20)
      = 2.7180.80

    = 2.26
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This screen from the ARCInfo GIS program package shows earthquake centers in 
eastern Asia superimposed on a political map underlain by a shaded relief map of 
undersea topography.

!

 Remote sensing Remote sensing includes observing the 
Earth from the perspective of an aircraft or spacecraft. Wildfires 
on the Greek island of Peloponnesos, seen in a Landsat image 
from July 2000, are an example.

! Mathematical modeling By describing a 
phenomenon using a mathematical model, a 
geographer can predict outcomes and examine 
“what-if” scenarios. These equations demonstrate 
the calculation of an exponential growth factor.

! Statistics Statistical tools, such as this graph, allow the exploration 
of geographic data to determine trends and develop mathematical 
models. The plot shows the value of the Southern Oscillation Index, an 
indicator of El Niño conditions. 
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40 Chapter 1 The Earth as a Rotating Planet

 PARALLELS AND MERIDIANS  

Imagine cutting the globe just as you might slice an 
onion to make onion rings (Figure  1.4  A). Lay the globe 
on its side, so that the axis joining the North and South 
Poles runs parallel to your imaginary chopping board 
and begin to slice. Each cut creates a circular outline 
that passes around the surface of the globe. This 
circle is known as a parallel of latitude, or a  parallel . 
The Earth’s longest parallel of latitude is the  Equator , 
which lies midway between the two poles. We use the 
Equator as a fundamental reference line for measuring 
 position.  

 Now imagine slicing the Earth through the axis of 
rotation instead of across it, just as you would cut up a 
lemon to produce wedges 
(Figure  1.4 B). The out-
lines of the cuts form cir-
cles on the globe, each 
of which passes through 
both poles. Half of this 
circular outline, connect-
ing one pole to the other, 
is known as a meridian 
of longitude, or, more 
simply, a  meridian .  

 Meridians and parallels define geographic directions. 
When you walk directly north or south, you follow a 
meridian; when you walk east or west you follow a paral-
lel. There are an infinite number of parallels and merid-
ians that can be drawn on the Earth’s surface, just as 
there are an infinite number of positions on the globe. 
Every point on the Earth is associated with a unique 
combination of one parallel and one meridian. The 
position of the point is defined by their intersection.  

 Meridians and parallels are made up of two types of 
circles—great and small (Figure  1.5 ). A  great circle  is 
created when a plane passing through the center of the 
Earth intersects the Earth’s surface. It bisects the globe 
into two equal halves. A  small circle  is created when a 
plane passing through the Earth, but not through the 

 The Geographic Grid  
It is impossible to lay a flat sheet of paper over a sphere 
without creasing, folding, or cutting it—as you know if 
you have tried to gift-wrap a ball. This simple fact has 
caused mapmakers problems for centuries. Because 
the Earth’s surface is curved, we cannot divide it into 
a rectangular grid anymore than we could smoothly 
wrap a globe in a sheet of graph paper. Instead, we 
divide the Earth into what is known as the  geographic 
grid . This is made up of a system of imaginary circles, 
called parallels and meridians, which are shown in 
Figure  1.4 .     

 1.4         Parallels and meridians   

 1.2         The geoid

Pictured here is a greatly exaggerated geoid, in which small departures 
from a sphere are shown as very large deviations.  

 The geographic 
grid consists of an 
orderly system of 

circles—meridians and 
parallels—that are 

used to locate position 
on the globe. 

 1.3         Direction of Earth rotation

You can picture the direction of Earth rotation in two ways.   

North pole

W

North pole

E

  !   As seen from above, the 
rotation is counterclockwise.   

  !   As seen from the side, the 
rotation is eastward.     

  !   Parallels of latitude divide the 
globe crosswise into rings.   

  !   Meridians of longitude divide 
the globe from pole to pole.     
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