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Humans Plan

“A man, a plan, a canal, Panama.”

Palindrome describing the creation of the Panama Canal

“1 returned, and saw under the sun, that the race is not to the
swift, nor the battle to the strong, neither yet bread to the wise,
nor yet riches to men of understanding, nor yet favor to men of
skill; but time and chance happeneth to them all.”

Ecclesiastes 9:11, King James Bible

"Over the past few millennia, humans have spread to cover the globe. In the
process, we have changed more of the earth, more profoundly, than any species
before us. We have altered the face of the planet by building a canal between the
Atlantic and Pacific oceans, reestablishing a connection that had not existed for
more than 2 million years; by cutting vast forests at all latitudes; and by chang-
ing the global climate. As human communities grow, we shape nature. With our
advanced technologies, however, we often forget that nature shapes us as well.

As we extend ourselves across the landscape, we plan. Sometimes our plans
are explicit and carefully thought out documents, while other times they are im-
plicit thoughts, such as, “If I create a farm here, it will be productive for several
years,” or “If we build a town here, it will be a safe place to live.” Plans give us a
secure feeling about the future and reinforce our sense that we can control the
landscapes where we live. Drawings and carefully crafted words describe what a
given site or region will look like if the plan goes into effect—but these plans can
be misleading in two ways. :

First, most plans focus primarily on the site or area for which they are plan-
ning. While they may consider roads and other aspects of human society outside -
the study area, they rarely consider ecological issues beyond the boundaries. A
certain piece of terrain is either in the study area (and included in the plan) or
out of the study area (and typically ignored). In fact, most plans show virtually
nothing that is outside the planning area or site, as if it were an island floating in
space (see Figure 1-1).
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HUMANS, NATURE, AND INTERACTIONS

borders to create a remarkable water supply system. At the end of the twentieth
century, the city again looked beyond its borders—and beyond the confines of
human technology—to envision a future in which humans protect natural areas

in ways that help both humans and countless nonhuman organisms living across
the landscape. This example offers the following lessons:

ASomeumes we are better served by letting nature provide necessary services

:than by using technology to fulfill our needs. When we protect and main-

:tam healthy ecosystems, humans can reap significant health and economic

*benefits. _ 4

* By setting aside parcels of nature for one purpose—in this case, to provide
safe drinking water—both human and ecological communities may benefit
in other ways. The watershed lands protect the rural character of dozens of
communities as well as high-quality habitat for the region’s native species,

While looking beyond the boundaries of a site can help identify the benefits
and services that nature provides, taking a broad view can also help one avoid
some of the problems that nature can bring, as the next case study illustrates.

Fire in Colorado

Several years ago, some friends of ours purchased a house in Pine, Colorado. This
small community, nestled beside and within the Pike National Forest, has become
a bedroom community for Denver as the capacity of the highways into the city
has expanded. The mountain ridges surroundmg Pine are covered with matur-
ing pine forests that are not only lovely to look at but also contain a surprisingly
intact ecological community that includes black bear, elk, mule deer, coyotes, and
even mountain lions—all less than an hour’s drive from Denver. This ecosystem
offers aesthetic and recreational amenities that have undoubtedly contributed to
Pine’s recent popularity among home buyers.

This ecosystem, however, is not entirely benign. Although the setting of our
friends” house appears quite suburban, with several houses visible nearby, moun-
tain lions are enough of a danger that many children do not play outside at dusk
or dawn. But the single most notable species in this ecosystem is not one of the
large mammal species but rather the Ponderosa pines (Pinus ponderosa) that
dominate the landscape. And the single most notable process in the ecosystem
is fire.

Left alone, Ponderosa pine forests typically burn lightly and frequently, with
ground fires removing underbrush while leaving mature trees intact. However,
in areas where fires have long been suppressed and underbrush has been allowed
to accumulate, as is the case throughout much of the American West, fires burn

Humans Plan

As they engorge themselves on the dense growth left unpruned by the
rupted fire regime, they become massive, destructlve crown fires capable
ing even the largest trees. :

uhe 2000, the Hi-Meadow Fire roared through the subdivisions and
<ts 6f Pine with impunity. The 10,800-acre (4,400 ha) fire destroyed fifty-
structures, including several houses that could be seen from our friends’
but firefighters stopped the blaze thirty feet from their house (see Color

)7 The fires around Pine offer several critical lessons:

Understand the ecological processes of the place you are planning or de-

siéning Developers creating new subdivisions in Ponderosa pine forests,

and local planning commissions that approve these subdivisions, need to

understand how the local ecosystems function. The same lesson applies to
ecosystems across the continent.

' Context is critically important. What is outside the boundary of a site can

“add t'remendous value—economic, ecological, recreational, or aesthetic—to

" the site, but it can also threaten health, safety, and property.

:omAlwuys consider the array of possible futures for the land around a site.

“This includes changes that may be brought about by humans, those that
might occur naturally, and those that may occur through a combination of

“human and natural causes.

* Plan with a measure of humility. There are forces in nature that we may
not be able to control.

.+ The examples of New York City and Pine demonstrate that when we plan for
 the future, we need to look beyond the edges of our properties—which the plan-
ners of New York’s water system certainly did, but which the designers of the
subdivision in Pine did not do adequately.

Different Ways of Thinking about the Future

Planners, designers, ecologists, and conservationists all concern themselves with
how specific laridscapes will look and function in the future, and many of these
professionals attempt to shape the future in different ways. But each profession
approaches its work from a different background and with a different set of issues
in mind, and each tends to view the world in a very different way (see Table 1-1).

Developers who build houses in a wetland know that they may be penalized
under the laws of humans and that some houses may end up with wet basements
because of the laws of hydrology. Planners, in contrast, might be most concerned
with how development in the wetland will affect the lives of humans, some of
whom live far downstream from the wetland. Ecologists and conservationists
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MANS,sNATURE, AND INTERACTIONS

roaé es stand Gut clearly. There is nothing in the world of ecology and conser-
wvation—other than extinction—that is as clearly defined as a property boundary
or a'tax bill. But the certainty and finality of extinction drives much of the work
of conservationists, for while a boundary or tax bill may be changed, extinction
cannot.

Planning with Context in Mind

To appreciate the importance of considering a site’s ecological context in space
and time, let us return to Figure 1-1, in which we saw a hypothetical site as it
exists today. The site contains fifty acres (20 ha), of which about thirty acres
are currently farmland and fields, ten are forest, seven consist of a pond, stream,
and wetland, and three are roads and buildings. Typically, developers and de-
signers working on a site such as this will have considered the site’s human con-
text, such as the location of roads, schools, and nearby land uses, as well as such
factors as zoning, property values, and the marketability of different develop-
ment options. But what about the site’s ecological context? Consider a series of
three maps, each of which shows the site in a different ecological context (see Fig-
ure 1-2). These different contexts have profound implications for the site itself.

P aes

1 300mk
LUANUIEZIESY A

Figure 1-2. These three maps show three different hypothetical contexts for the site
depicted in Figure 1-1. Each context might lead planners and developers to value the
fifty-acre (20 ha) site in the middle very differently.
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For example: :

o Are the forest patches on the eastern and northern sides of the site contigu- .
ous with additional forest, or are they isolated patches? The forests are con-
tiguous with larger forests in all three situations (Figures 1-2a, b, and ¢}. In
Figure 1-2a, the site’s eastern forest plays a critical role in a habitat corridor
connecting two large forested areas. In Figure 1-2b, the site’s eastern forest
is part of a buffer between agricultural lands and a lake/wetland system.

The site’s northern forest is part of a small forest patch that might be an

15



12130 [[e Ajresu ‘satrepumnoq sur-1ySrexs ‘dreys ureyuod uajo ‘sueld ai1s parsaws
-us pue sue[d aarsusyaidwod se yons ‘sadedspue| jo suondussp uewny [y

saliepuUNOg SSOJ) 1By S955930.4d [einieN bBuidadsay

0[,,'51;unmmoj INoA pue awoY IMOA 10335 03 MO UIe3]

N0A ‘a11j & paIayyeam asey noA 1231y, :Apoumpons 1daouod sny3 paxnided ‘saxy €007
a3 £q pareds AJMOLIEU Sem 2STIOY 2SOYM JUSPISI BIUIOJI[E)) UISYINOG B ‘Dduey)
BUNSLYY) ‘66T JO SPOOY I12aTy 1ddIssIssTA] 18218 Y3 pur ¢O(7 JO 911 BIUIOJEY)
UISYINOG Y} SB YdNs ‘s1335eSIp Ia3je paziuSodal Afisea are ‘seare ajeridorddeur
ATeo1307003 UT SONTUNUILIO) UBLINY SIENIIS YOTYM ‘SeISIL 3531 JO S§1033J2 YT,
511 ye K1xadoxd pue ‘axefam K1ayes suapisar 1oy nd Aew s1o3epaid saneu pue
‘sauedLIINY ‘SPOOT] ‘521 15810 S SpIezey Yons :uBruaq 05 10U 318 1949M0Y ‘5pOQ
-10quB1au [es180[0d9 I sapads aaneu Pjoid pue 1xds vewmy Y qsgué i
-21 0} SEATE [RINIBU S [[9M SE [OIIUO0D POO] PUE I9JEM UB3 SE S9DIALIS waysAs0
yons Surpraoxd ‘Burod[am pue aJes aie.,spoolIoqy3eU [eI180[0d3,, SWI0g
*s102dsa1 2533 UI 2ATIORIIIE 218 1By} saords SuIA

pue spooyIoqyStou a1ead 03 3dwsye [Te s1adoaasp pue ‘s1ouBisop ‘s1ouue|d] 3
-UIOD[2M PUE “JUSIUSAUOD ‘dJes T pooIoqySiau a1y} Iay1aym 0s[e Ing ‘Bunual,
Su1dnq o Supjurys sre Aoy JusumIede 10 3SNOY Y JO SINTUIUIE PUE UOHIPUOD
a3 ATuo 10U IapIsucd Ajensn A1) ‘poOYIOqYSIBU MU € 0} 2A0W ajdoad uaypm
2ouabijig ond

|e2160]027 :saiHuNWWo) uewnyH buipienbaes

ueld suewny

¢ TEOTYFAUN §T 2d1dRId
Y3 " " * BUOIM ST ST} MOLD] 9M 3SNEIA] ZIAOSIOP ** * 's8UIpUNOLINS S31 WOy Pate]
-0st se [pure] 1ap1suod 03 y1om Afenb-ro0d 10 3dsur Ayduts s137,, :sowsopy puv
yooq sty 03 adeja1d a1 UT 3301M WEULIO] pIEYDTY 15180003 adeospuey sy ‘swa}
-s£s032 Temyeu pue sueumny sprengajes Aarenbape yeyn uepd e a18a10 03 3[qIssod
-WI ST 31 3X33U00 STy} SUIPUEISISPUN INOYIIM PUE ‘SI933BUI sAeme 1xa3U00 j00q
SIJ3 JO dwaYy} Jofewr e sajensnyyt sdeur asa1y) ur umoys ardurexa ajdurts ayJ,
2115 & Buruureld Usym IapIsuod 03 STBUOISS]
-0xd asn pure| 10§ sansst [ed130[092 A3 awos saymuapr 1-T xog “ypmoi3 Afzspio 10§
aoepd [eot80] 1xou 3y oq Aeur 31 ‘sijodonaur e SI9PIOQ 2315 A JI ‘puey Io30 AU UQ
"SONJeA UOTIBAISSUOD Jue3todur 1ayj0 Aew 31 ‘adedspuey permnoriSe ue ut sysod
=IO [eINIBU M3} & AUO JO SUO ST1S2I0F S JT 10 PUE] UOTILAISSUOD surofpe a31s a1 I
"SpIezey aIg woxy a11s st} uo Juawidofaasp pasodoxd Aue 1sy01d o1 Kem e puy snw
sxauB;sap ‘adedspure] a3 I UwoULOD ST axyy y1 ‘ojdurexs 10 "Y30q I0 UOQBAISSUOD
10 Juawidopaasp 103 a11s Y3 Sunueyd o1 suewzsg axe suonsanb 2533 Jo [V

. "pue] [erni[motiSe se 11 9az9s21d 03 Uoseal [epads
ou 3q Aewr a13y3 pue ‘Uor3al SY W [BI9A3S JO SUO Isnf 5T ULIE} STY3 Q-1 2am ‘ B
~817 uj -1sed ye13 Jo Iepunwal Juelrodwr ue se uonduny Kewr uLrey renopred
sTy3 pue Kroisty s,uor8a1 ay o 1xed yueszodur ue aq Aew Sururrey -esle ueq
~Ingns SummoIs e reau sauo L[uo a1 Suoure are Sp[eY s,2118 3y} ‘eg-T anSig
u jadvospuv] 1a84v] ay3 wp Avyd spuvy ppangmoriSo s,a31s ay3 op 2104 JYp)
‘uondaxip Aue woxy Suryoeordde I} 3O Y[SLI J& S 3316 A}

‘(axe opeI0]0y) 3O 382105 DUId BS0I3pUOJ 23 SB) suo1d-I1f ST 352105 SIYL It
‘1210 Aq papumozins st 3315 Y3 5g-T a9y uf T3 sy UL jo a[dimexa
passnsip Asnolsad ay3 se ‘wonsanb feonin Arevadsa e st sy, /sapyspun]
40 ‘pram ‘a4 ‘ajduinxa 40f—jsatof ay3 up sassazoid JuUBUIOP 3Y3 940 JUYA]

2118 a3 Surururexs 193ye
suonsanb asaty) 1amsue 03 oqe aq pmom 1215310§ 10 151307003 UE INq ‘DUOE
sdeur asayy wroxy 15210 9Y3 Jo Suruonouny [eor3o[0ds 10 ‘uonrpuod ‘a8e a3

SuuLIa]ap JoUUed A J (BriIoe]) ut st ‘o Surkp sapads 1ay10 pue syeoUE:
SIE 10 ‘S93E1G PaiIu() UIa1ses oU3 U sk ‘s3sad 10asur Aq pappp| Suraq sypo[uiay -

are ‘ojdurexs 103) sawads 2a13 212 Jo Lue Jo Ya[eay Sy 03 ISTX3 SILAIY1 Op

pue ‘21931 3A1] saads 9213 JBYAA ; pUe[ULIE} paUOpUE]E APUS2ST HO
MU I0 PUB[POOM SIMIBUX € 31 S| JUIDIUOI 271S JY} 530 15340f JO-PU.
“13jJ2 [e2180[003 ap1] dary A[qeqod pnom a31s sy i10353;
urayrou a3 Sunin) Aixadoxd ays ySnoIyy Mo k}éqv
sdjay 1pyed urelses sy3 ySnoype 1sa10§ éSxé[ 270 'élvll’(
$,9315 3Y3 ©Z-T 3181 uf "yesrqey jo s0a1d Juei.fod'i‘;i;u Ap(qiel ® :
1ey3 10 adedspuey ay3 Surssoxd spIrq 10§ ,,auoié 'Qﬁtddals «wuqe‘q‘ jueyiod ;

i

SNOILDVYILNI ANV ‘FYNLVN-ISNVINMNH 9t



18

HUMANS, NATURE, AND INTERACTIONS

ey Y ot o8

Figyre .1-3. T.he red-legged frog (Rana aurora) requires several different types of
habitat, including small pools and moist woods, to complete its life cycle. These habi-
tats may span several properties or even towns, but the frog has no knowledge of such
human boundaries.

organisms perceive ecological systems as having leaky, fuzzy boundaries. For in-
stance, the red-legged frog (Rana aurora) of the U.S. West Coast will, over its
lifetime, use a variety of habitats, including small pools for growth as a tadpole

and breeding as an adult, moist woods as its primary adult habitat, and the paths .

it travels between these sites. The frogs have no knowledge of the human-created
property lines or jurisdictional boundaries that run through these habitats, al-
though they may have to deal with human features on the landscape, such as
roads and buildings (see Figure 1-3). ‘

Even a natural boundary that seems clearly defined, such as the shoreline of
a pond that divides land from water, is a porous barrier for many organisms.
Frogs, toads, salamanders, dragonflies, damselflies, caddis flies, mosquitoes, and
many other organisms spend the early part of their lives in the water and the
later part on dry land, returning to the water to breed (for one example, see Fig-
ure 1-4). The entire sport of fly-fishing is built around two aspects of permeable
ecological boundaries. Those who fly-fish create their lures so as to mimic adult
caddis flies, mayflies, stoneflies, and other insects that spend their juvenile stages
living under water and that return to water to lay their eggs. The artificial flies
are intended to mimic these creatures because trout capture much of their food
out of the water, eating flying adult insects.

Humans Plan

igure 1-4. Like many animals, the red-spotted newt (Notophthalmus viridescens

idescens) spends part of its life in freshwater habitats and part of its life on land. The
&d éft, the juvenile stage shown here, lives in moist forests, while the younger larvae
nd the adults are aquatic. The newt thus requires healthy aquatic and terrestrial habi-
ats (and connections between them) to complete its life cycle.

. Just as land use plans often show sharp boundaries even though natural
oundaries are usually imprecise, they also tend to portray only one desired fu-
ture scenario for a site or community, thotigh in actuality the ecology of any
area—even a city—is an unfinished book that can have any of a number of end-
ings. Because of unpredictable events—whether global climate change, massive
storms such as hurricanes or tornados, biological invasions such as kudzu or the
“Asian longhorn beetle, or just the ongoing ecological changes that take place in
any system—the ecological future of an area is never certain. For example, no
plan could have predicted with certainty which parts of our friends’ subdivision
in Colorado would be destroyed by fire, although an ecologist may have predicted
that fire in this area was likely.

To account for natural processes and uncertainties when we plan, we must
first seek to understand them. A recent study of Arizona’s Desert View Tri-Villages
Area conducted by landscape planner Frederick Steiner illustrates how ecologi-
cal due diligence can inform land use planning.!* The study emphasizes the
importance of context, including not only maps of the Tri-Villages Area but also
satellite images, maps, and elevation models of the surrounding landscape. It
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