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Abstract : The U.S. Conservation Reserve Program (CRP) resulted in the conversion of approximately 148 million
ha(36.5 million acres) of cropland to grassland, woodland, and other conservation uses throughout the U.S. between
1986 and 1992. One of the major results of CRP has been the addition of millions of hectares of potential wildlife
habitat, primarily as grassland. In this study, we examined regional changes in landscape structure caused by the
infroduction of CRP. Utilizing multi-seasonal Landsat Thematic Mapper imagery, we produced maps of cropland
and grassland for the pre- and post-CRP enrollment periods for a six-county region in southwest Kansas. We
then applied post-classification differencing to identify regions of cropland that had been converted to CRP. Using
the FRAGSTATS spatial pattern analysis program, we calculated a variety of spatial statistics to analyze changes
in landscape structure due to CRP. The major impact of CRP in the six-county study area has been the reversal
of an overall trend of grassland habitat fragmentation. From the standpoint of potential wildlife habitat, the
introduction of CRP has greatly increased the number of patches, mean patch size, and the interior or core area of
grassland patches. In addition, CRP has increased connectivity and aggregation between grassland patches,
potentially important factors for species of conservation interest, particularly those that require larger expanses of
unbroken habitat. Finally, the distance between neighboring patches of grassland has decreased, reducing travel
distance between patches. Clearly, the introduction of CRP has substantially modified the spatial structure of the
southwest Kansas landscape, with important implications for wildlife habitat.
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sagebrush(88  Artemisia filifolia)2} B F7} &
oz vehes AYez Aoy, HEF
HHo| 25% o) AAeh= Aot} 1eju, B
AS, BEo2 ¥iE A9 $HFL 2EFH}
A sk Q7] wiel, B A7 B2 9s
W 9vle 222 BR3i4

WzL2 QA E A HEo], AFA|He)A 9] CRP
EAe FUHoz Z4A B¥sin oy AH#
FxFozer 7HNAEQA JE¢E HdE ¢ F A
t}. CRP A& A7AY 55, A%, Agiel v
w# SAsHA EXxshe S BYen, J4uF
o2 Grant 7HEEIE F4Ho2 § FYFoME
I #¥7F Houck dESE ARdxAGG B
=, B CRP %7} Arkansas®d B4 TxZy
2] A7 CimarronZ 3% @54 Zyg] 2o
HA vhebgch AdzA Exe @ CRP EA29
13349 3L 2AE T3} FH9sA 2L
3 X9 At 2 WAL b FFATIv=
Aok

1) (RPXIEQ HYE

A Tled A 7 AEE Frpdyel o
A7t 57 #o] EEHA:

(1) &<t %7}

CRP Ex|9] Hel#d EAz HEsjgdo] FHA
o2 Hrlgidel TFHAD AAR, dgzAbe}
EXANBYE gl FSA FYE 53 A o
29, WA= FMR o= CRP EAY 34 7
Z 7771 CRP EAZ A$E 7] wj&ol CRP
Exe degdoz 7z #HuE 22 olo
Heths 28 ¢ 4 9tk AnHog CRP EX
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€ A7I2 Hof Hlmd & wHE spAY )8
Hozwe A e O APz Jshd @
o EAE, Finney 7HEElA] & P ATolN
Usd 2, CRP EXE°] FAHoZ M2 §A
A %ié}t— BEE Hdde HE AR +
s CRP EX]—‘: o2 CRP EZ} =

PEE 48RS o Y
e, oleg ¥ Al 2% A
o & Atk = EAY wWHol
AN BUE ¢ A 5
279}

a4, egHoz
Az FREE Aogn A CRP &
Az A%E deo) 44 #aAHA

2) tﬂ&] vl

o)A 2lge) e, @?21@394 % CRP 4
He 2(77885hd°ﬂ 9HCGE D, BRSF 2ol
Wl oJs] FAE CRP X% ’M CRP W3
186223haz Ueh} 584 Asee 21,662had)
apolE Bt ole FFA 2AREY oF 0%l
st Aoz B Aol AREH uhyo] oF
10%3%= CRP HHE B2 FHPSL HodFn
Atk ol@d X+ CRP Al8 ojde] 28 A}
£ WA EXo]8r 9 AHA7|E ko
AR g A FEPLE B F Utk 4
Mz AF@Fo], Mkl Exo|&E Az AL&

BISKISRHRBA oA A43.(2003)

¥ AR EE CRP AIY o HEE Aol
7] W&o, olv] CRP EXZ @ wHE o=
Ax TP e sl ok weiAM, 7]
ol siFsles WAL BAM CRPE Hgd %9
Ao A AfHAE 7"°1 &, olF 10% 24
T gFEos B 4 Qo

(3) BEZALE 53 24

FSA %347 BEAEE o]83 AHIre
887%% eIt FSARRES A8%E CRPe
FeE A7) WE] FHH(EE A(AFA
Agx)nte] Ay }‘o sart. Wk AT Az}

& 3 2o FEE CRP 2o d7AG y
thhe t}% a5 %4 RS ¥gm glolA
AZAZTY E=CRHLFIS AHAFA A8

& 7}£Tr BERE AME £ el JgsE
2+z} 776%9 65.3%E Uehdth ¥ kR Mz
OE REARE o}43 Tt i zolE B
A, EXol&EF A9 ¥ FFEA CRP7}
e 933 EAof 7|3t CRP EXdE EF
o wet A 2 7HA] 2EFY EAE oF
A Hol e, ZA$ol wekd CRPe 84 #
2ag 3 oA A¥Y fAR b2z
o g E5E 5 ok @A) A7g AE
AgzAe weprd #x HAE7LY AR Qlole
CRP ZA¢} CRP7} oFd A& 27H817)8 v ¢
ojfth ol#igt #FHRAL MY BY o F 7}

E 3. CRP Al oDt ofFof CHBl Ho7Z X|E AlM Za}

Area(ha)
LPI(%) 1.93 315
NP(#) 3574 48]
PD(#/100ha) 0.33 0.04
MPS(ha) 80.3 1,400.5
PSCV(%) 903.4 1,2679
ED(nmvha) 223 116
MSI 266 1.93
TCAI(%) 65.3 90.9
MNN(m) 2069 260.7
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nFRAY FARH T2age o HFuTxE HHEY

olr

A

tio

Fz3itE, CRP #439 H4 J¥=Ew
FSAY 398 AR &FAR 280 2AHS 38
= FAd st Als "o %3 o] FAle
Finney 7HEEloIMe] A7ZAaH83%)4E A9
U x)cHEghert et al., 1998).

2) FRAGSTATS HE2X X|&

FRAGSTATS Tz o] At® Apt
Z A} <FE 3o 8ok itk 67 7heElY] %
AWHL& CRP A3 ©]F 100609haol A 286,830ha
2 A 3wz Frstlon, o] F7HEel &&dt
 AFA wAe ik 220 gigk HoiA|
AAFE LHoA 1988 Z7hstgen, o)3e &
TR XHEo] CRP Aoz <l Az A4y
o B} 2 7R AHS FAHUSES vgth
HYAHA = 0-100 Mol UA ==, Had
A7l g F7 EAolgoz 48 A9 100
o o2t} MAHog E u, CRP 93 A&
Fo] Wale F 7HA EAL Holn Ut} AA,
. FaEHd 9F

-
2
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[e]
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e

{= =]
=T
2|Q] HZ

2
rr
ol
25
=
N
23
o
™
i
2o
Nt [

L
i
a
N

oo =8
Hl
)
2
Yy

L3, ARG ¥R B9, SO ZRY

Aelel wet Atz bel wet 73]

Ao ofdm, WARel B, Aol $HT

EdE sl £ 53 Fol7] AF YBO
=2

>
>
N
Hir
(o]

oZ
=2

GARA G A FEE Wu et al.(1998)9] 52

o] W, FXZHE CRP A2 A% F2
gIolo] WheA] B Aol lu Ao B¢
ME A F9dE Tkl dTAge] Eok
& w7 ddelde AAHel wh EA

CRP ZA7} 3k F1e] 71& AdxA
o] A@AE o, CRP £¥& A3 Ax|

2
re
in
%)

Z B3lo FSleAl el 2 AgoA] 24
o] AW FE 27837A 3574702 FFEHTh

o), CRP EA7 HE= CRPSH 92 %A7ke) 4
sA%e 27 AW 571 24F Finney 71869
AFANEo) WA o e Azt Finney 7}
SHle 2% 7HeE WRIF UiFE BRIl

o] hEE CRP 2A7} H53Hol JFso] £
X393, ZF CRP 249 A4x Agjyor &
TRt mEkk, CRP 2A1go0] KB} Agzow
71EY AdxA e AYs A AhgEoz F
slo] 33 CRP A7} AUt W] £ A7
o] A99] A, WAAGY E¥7} vvjEta A7
A 7E wol CRP 229 Aeld BAranr) 4
gAog AA 2ge Afz Be o AR
CRP =27} A 24 AA £2& 24 stk
=29 AR Pdue AAH F7t soldel wet 026
oA 03302 F7hstdnh. CRP 24 F7k= 31t
Ao A&HA 7|E AAA Y g st
2, Az AH = G 2507800 A 48174
2 g3 F7retah webs, AR Aee
CRPZ9] Aoz s FLHA ¥t 73

Aes & 5 Sk

=20 HFAHHEAHL 362haclA 803ha® 2
Zog Z7lalgeh o)y ¥ 7hA dlo] o3k ¥
35 ofujsit}. ARE 2t CRP EA /HAY A7)
7b vy =Ats Helu, 4T ol§ CRP EXA

7 ohE A 2A5W FAA W HAe A
4 WAL Z/AAGE Aol A%Ae] Wi

A HH A2 3439.5hacl A 1400.5ha 7Ha3ld =),
o] w3 x| = Fvie} & ARA BHsE
7HINE 371 AR B 4 ok A o
g A WA BAATE 13044904 90348 A
SAthAAESY A7t B dAsithd AHE 3
BAAFE 0olth. o] A4 3A4hE CRP EAVLE
F2 16km(lmile) 3719 AWE section HA|, &
= 45802 F8H 1/4 section 2719 FAGY
2 E25E EAS s ez By =
9] 2ZEE 146mhadly 223mhaz Z7}1381H
th 59 2359 e 55X AR AAY
gB7F 0SB AY AqHez A 7 F
7beted A Aoyt AUHoRIE solkes
w2 HEFBAes AHe] AW st
A2 o FHse, 2 d7odA A9 HE
Fej A5 3079A 26602 Haste Aldgo
2 789 AR 548 CRP7F 2R ojout
AeE A FelatArt

FURHAAFE LK83004 65302 F718nh
yrmAe] dAe 7b (UG WRAANAYG 94X

- 5¢8 -



AR e ™A g, & AEFA g
43 dHe] YRE MEsh= EH(interior species)
7} i3 F8E ME sl Fledge species)o] Yot
€ ARdel viEgt dwtaon FHR MIFL
W] Frtell wet Fof ekl wlulEA
F7kehe whE, R HEE9 saks MaH “531
o wlgsted Frhdich AMAMHA o] AAFE
FAZ o] vl gL Friety] Wi, 7l "’:X]m"‘—‘i
o] ke A Y FTEY NS XE£E I
AF F7ke ouldtlForman, 1995, 61-62). o
71 WREEe A7t dAske Rgede
Zo| mz} A, FHAG Hs) R
ol WA go] AAFE FURHAAFE 100
of Zp7HRIch weba] £ AFA| oA FuUEE
HAF7E E748 AL CRP Alghol] o) A9
Arz17h F7Hen, ofgy Rl Wao] A
Aoz F7) Mo WEHAS A4 "
2 e ofdF AMAMEAMY VT FEEHAS
S BAFUY 53] iR 549 AR=r) F7t
3 et IR A9 A, B8 Ee 4R s
W Fa HAXE = HAURE M5E] BY
S} Mo oYL & AoE diEd Eog =
z19l HEHTUAYE 2436mo)A 2069mE Fa
st B HTAA] ] dhe AT o =X
(CRP, AdzxA 5 23 AW 47} F7181A
U CRP AW Eo] #33} Fol & ZHijolrh o
7IMe F M BEFE vkdsle Aeg Helg
=28 7499 dxzAHog ARA Y gk HF3
ZdAEE CRP Alge] ©t& ¥4tz 93] 19m
oA 2607mE oyt

AB7ze ZddA CRPY 8 98L& A4
ZAA FARZe] EXelLHEE AN
o8 FHgE Ad=AE ojdY HHE HE
Ath= Aotk Awziog E o B d7ARE
AHE FHEEAAN =EE Milpd7rEAe ¢
AR &S RoFdoh CRPY 082 %3
o], BE=EAWE, %29 YHAZ Fo| Fv}
3o, ofE FAAAXHEAM 24E CRP EX 9
AH A E AL & 5 dUch =3, CRP A]
P& =A% A44, AF=E SuAA, He
Ao X A&4E AAAE WA zHor 5}“
ERFE 7Y B3 F8F 4EE 7Y +

P

BISNSRRSEA A9 A43.(2003)

AT ol2F FAo FPL2 o]RF HAETY
TFAHE F2AA, CRP 2AE MAAZ s °P

AE NAES] ZAT oFARE G418 Ao
2 dddc)
3) A9 A
A7} CRP A8d oh& TZHEE o
slgle & AlZhe AFPAN :} oﬂ el &=
74 Aol mEsler & Ao B d3v)

¢ A= gl dis) X F & %ﬁ/} At A9
EE CRP EX7F 222 Aggog Q) E ¢
TFAME FHFRENS HaFgol gle] CRPE
OE Az e FAABIYH. 18y 2RFo
CRPe FHdl E¥de JAxAdes 2EFe
Toht #ele] FHo)M FHo]H-& B CRP
g EXol A EAXEFS nEs)
of TE Holr] W&, Al we} F4 o EF
g AAdxA Y] 2T g EAS Hol,
EE AME fARRE AL M 4 ok ‘4314 g
HellME, ohE gyt 2X9| Z‘i%ﬂr‘:— z
H7], v A7d Fol 5% A3s 1]915}5-’5
3852 deth CRPy 33" ZEFo Az
et FEEY, 1o ©E AApze bgA
o Aol7t Yehte 4ol SthBerthelsen and
Smith, 1995) ol¥g 82l ek o, CRP %
9] 715L AARATL e ofIMAA J15a
= 5‘}‘*‘3125 ohFolzjol & zoch AMYE 94
ARE olB3le ZETA, dely, 2E 9
TE TR dOW oMME HEE 93 MAH
2o oS M AR E ATE & Us
RHog Hr}

Z2A&

] 3L

=

ol o
==

4. 8°F gl F&

AMd¥ Landsat TMAIE S} AAEE
FE oM7Y AE-L A He] st
J8E CRP BETE A8k o] Zabze) 1
Hog eyttt Azl GARAGL gyor
g2 AFE B3 UEol CRP BEIxE 7|E
o] ARA7} AR =HEw Fog Qs W
BHUTZHSE B8] A% dRAsE ALeY

o18F £
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A

nF5EAY gARE ZRaYd T FHTE b
Ak A7AYGe) FAorxstd] v CRPY 9
g g FUTRARE Tl vtk CRP
Al ol F, AW A7) HARAHASF, FHFEHA
F7t @H3 F7he e, CRP EAZE 71€ A

o ¢lHste] Exgoza =27t AAANES ol
1, =AFRE AHoR Z7MA7) Aot} o
23k W3l =27t AadAy A E3 A

FHoZ AFAHI 73**?7‘“45}%4%
Vet ole} e Aite, x2HA
Algjo] Zt= FAS FAANZAL,
g5 gty gRE 9 =
Z Aoz JgEd
g B E o g 3 AMd 7|2l o]
o] E AFE multi-county TEY FEAME
CRP Al&joll oJt 7} zpdxz]e] W3 F717 B
33 veldar e RoFdk A ofygt
by A AFA Frte AE, EY WAAA
5 dAFuRAde A4 B4 9 qtRe wet
O gt golatAl JebEE & 4 Utk CRP A
o BEFAAS ke A HAdA 23
o}, A7 AAel 2A FHE BEXE YER
Hog vjfol B o, EFA 7H5A o9 E
GrEH A e gE @43 vt A4 CRP
Ex X9 F9% FHo| HAL 7FsAol Utk
B weA 2% AFeXe g H&
ZAA3 otz Ysh CRP BX9F A¥, B §
& vE3 Ad@AH gt HHAAE MY
3 meotsle] olge AHA 5AE HYs & 3
87} stk B dFe WAL dARed 2He 3
Fou, FH digd Yo o A CRP
7 JFHoE AdEE oAe A Y
o, Bop 3Hes AFEHAE
glEoke] Aprtel FHA A A A
TEZ JAEARY e ATE

%3}]

r

L=

T
A7E
Ediz X
A
o}

KN
ARH

AL
¥ APE A% 0T 2F9FTY AYH 54
A SR, AAE T 2 Aol A8 A

A= A AdE A 433, A o)
A e WAsF AR, a8y AR A o
2 7)¢e] =& ZAR=ATE: the Kansas GIS
Policy Board, the Kansas Department of Wildlife

and Parks; the Kansas Biological Survey; Kansas
State University; the National Aeronautics and
Space Administration; the Biological Resources
Division of the U.S. Geological Survey; the U.S.
Environmental Protection Agency, Region 7. and
the National Park Service. o}2#, £ d3x9
7} 7hEl9] CRP BEAEE AF3 Farm Service
Agencyd] 93 AHREAT AT TS =T

D A#E st 7EEHE Aste TR, patch,

landscape component, landscape element, landscape

unit, hiotope & ¢ 7HA] Bofr} ?3—%5]5'— Ak

o

{(McGarial and Marks, 1995). i el
pdtch’? Mzt gt de T"ﬂ"]fq ol&
T AHEE HEX0)E, AXAB] F

e F1E M 5EA0R d5d AR °“°—T2§
AelgckForman, 1995 Tumner et al., 2001). ‘patch’

o) AbAZel ojulE
]xlz_—} [AER _]le

‘Z2V'S b, oje ok
g ATE sy Exelazg
B3 oz A4 894§ ZZ}'P‘E 7H53E dollA )
F3cHol =, 2001). o]dt ZHoA, ERdME
‘patch' & X]E"‘—f} Z2¥ ol 4‘3]1 XPW@EL
2 H9edot. 3T Forman(1995)¢] A A Land
Mosaics: Hg Z417] - 5 H 00002 ‘#Hx'2a
SAH, o =J0e ‘FZ'og HASY. of
2 gyd fo7) gle AFolmg, £F o] s
HS Vgt

229 Hi WAL 70.7haolA 1157haZ F716HA

A, 52 A 1035700 9302 Zad g

‘Ao gt AejdtAed Mo vlmF Hel W

Added, ole FFAIFe} AFHIAET ““%

sEHA AFE7] gtk AETol Al

A HeRng 2 37kE Hodg drdider gt

AW Az olAFHo AN #AHAAFE s ek

HepAIES #7142 FAZA(Forman and Gordon,
198672 AogEn), AnAelSHlandscape ecology)’
olgt &0l U3z} Cart Trollol 943} A& AR
gon, AeiA7 Jaiag 9 owsle] dis) AR
o] ¥t #H¥lw —?7‘7} 3= 93s Aoz
Afshe Hooluh dAPAIZ S FAFEH 47
%o Wadg At ”OMIH L= %Ei Asta
AT FAlolth,

4) vl RA 2hke] AdAFYd B - 5 (Natural Resources
Conservation Services)oll 2J8] vlddd B2 7)
Aol whel ZA uhg EE S5 93 B
AFE Aiete, o] & A5 vehde AFE
71&0.2 Roliol & ¢ CRP $E4ao st
| gk A BFEHAAS A dedd

[3%]

o
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6

ZtHWu et al., 1998).
*v—?‘ A2 A (Water EI) = R+K#LS/T
R % ﬂ]-?(rajnfall coefficient, Wischmeier and
Smith, 1978 %
K. EY 582 Z"-ﬂ 891(s0il water erodibility factor)
. AlEdo]l g APHAAL 29(slope length and

gradlmt factor, Wischmeier and Smith, 1978 3#=)

T, B #4 &8 (soil loss tolerance)

EA A (Wind ED = C+I/T
L 200 )3t 7|F 89 wind erosion climate factor,
Woodruff and Siddoway, 1965 &%)
I, B ¥4 %(s0il wind erodibility)
T, EY #4 A&=(s0il loss tolerance)
BH%F H3 T 7Y (post-classification change
detection) .25 B2w oz FUAHd g
MZ T8 F AY REE vasle o 7|7
e wsls ARYRE GAse YFEA} 7)o
b % 3MdtEe AR uuwr) g, As
ke F garas 78y e g 2 3
AA Aoz} sthe A7 M2 Ao Fh)
dgee g BRY 2F7 adg 54 29
Aol wbdE7l wiol, 2 dHAEY] BF oF
& Hxzslol duhJensen, 1996, 269-270).
Wap2T A Exo|&-& Jeld Az 444
E2A, A 1947 EH o Aste AR ot
2002l HEF A=l SEQA R A
Sy 8 713 %@’ﬁc“ AxAz Z2HERZAM, F73
g AU AAAAE AT Hvegetation alliance)
FEolA BRIATH40 A7 ’EMI\} 2HRTES
rEsich. ddAAxIge FAE FEE) ) A
Y T2 oA E (multiseasonal) Z}E% o] &-3ith=
o] & zbol7} qlrh AR WO R=, unsupervised
9 supervised classification® E5 AME3 &lo]H.g)
Elhybrid) 71'& &34 BFHBF o|Fd, &
iz, Az, FANNE 59 BEARE o8}
o AAwe gxel HETE A HEghert
et al., 2001).
AEZHA uijoA EFH9 @E}Et shtel 2
%(categor\ off i3, WA EFE NEA9 i
A5 @A E dFEe gL BHTRY £+ 3
a £AE e Aog ZASSY o £ A9
o] g ERTE Wl FE EFHE 3 £AE A
g AYTE Jehdthe oujoM & Q Elerrors
of omission)'8F &t} 53 A go] Adnh} HEsiA
FHEAU] Bio] e A=At dAe 1
3t o2 ‘AAEA A% (producer's accuracy)
g R27)% . g, AxolgAEe B B
FrE A7 Ax XMMY 23 g A XM]
#4lel 17 g, £EF5A27 100% 7&?@6}1] %
e, $87E AY AR SaE AR 2Rd ol
o AR Hds‘ Az ga a F A9 e
3tA Ao vlgg ALketd Ai ’.‘B‘? THeE 4
55 YepE 4 9\1‘4 et o] e AAo) o
3 BRTE AY BHE(overestimation) X § B3

PENARR AR A9H R1435.(2003)

9, ‘719 F(errors of commission) 2 Eal7|x &
o Azolgatel YFelA, ojRe EFH Azo
NEEE Jehhn, AAFA A gHsy
AHEAEA ABE(user's accuracy) HE LE A
K Story and Congalton, 1986),
nmER Y] A, 2AL #ele YA YWEH EXA
#el71EAA sl 8 015-011]‘5:1], & Public Land
Survey Systemel#} &t} 7} 712 EXE FA
weko] rangee} ‘a‘“"“%u townshipell &j3f 755
™, Z} range, township& 36709 sectiono]zt £l
€ 712, AZ Imile(l6km)e] AWE Ex2 o|Fo]
2 AtKlo and Yeung, 2002). 8lt}e} sectione &
3 45 HE ) 9101*1 1/4 section ©YE EAA7}
'?'QE]T— 0T7]'
AEFo| wel w3 ’51’@4 FHol wet FHEY
(Odgc effect)7t WA= AYFo] o= HxA=
obA HEHR ot elYgMy FAHoE vehte
w7139 Aol gt gkl whe} Sl £
Wolge] o&gia A4 Ao HGergel and
Turner, 2002), ¥ AolMe Aol Haat
2} CRP %A ﬁ‘EJ} A ARl Mg okl
o AYRoA U ol2 FHPA] £ §)
mZ &3l

9

10

3R

ol=¢, 2001, ZHAEE, Mul 2UR, Mg, 32
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gt Evhy

Berthelsen, P.S. and Smith, LM., 1995, Nongame
bird nesting on CRP lands in the Texas
Southern High Plains, Journal of Soil and
Water Conservation, 50, 672-675.

Egbert, SL., Lee, RY., Park, S., Price, KP., Wy,
J., and Nellis, M.D., 2000, Using CRP Maps
Derived From Satellite Imagery to Characterize
Landscape Structure and Relationships,
Proceedings, Second International Conference
on Geospatial Information in Agriculture and
Forestry, Vol. T520-527. Lake Buena Vista,
Florida, 10-12 January.

Egbert, SL., Lee, R, Price, KP., Boyce, R, Nellis
M.D., 1998, Mapping Conservation Reserve
Program (CRP) grasslands using multi-seasonal
thematic mapper imagery, Geocarto Interna-
tional, 13, 17-24.

Egbert, SL., Price, KP.,, Nellis MD, and Lee,

- 531 -



nlZ2RAY FALA TaaPd o AT HsEA

R, 1995, Developing A land cover modelling
protocol for the high plains using multi-
seasonal thematic mapper imagery, Proceedings,
ACSM/ASPRS 95 Annual  Convention and
Exposition, Charlotte, NC., 3, 836-845.

Egbert, SL., Park, S, Stewart, AM. Peterson,
D.L., Lauver, CL. Price, K.P., and Martinko,
E.A., 2001, Landscape structure and the U5,
Conservation Reserve Program on the Central
High Plains, ASPRS 20010 Gateway to the
New Millenium. St. Louis, Missouri, April 23-
27.

Eghert, S.L., Park, S., Price, KP, Lee, R, Wy,
J., and Nellis, M.D., 2002, Using conservation
reserve program maps derived from satellite
imagery to characterize landscape structure,
Computers and Electronics in Agriculture, 37,
141-156.

Forman, RT.T., 1995, Land mosaics—the ecology
and landscapes  and  regions, Cambridge
University Press, Cambridge, p.39.

Forman, RT.T. and Godron, M., 1986, Landscape
Ecology, John Wiley & Sons, New York, New
York.

Fuller, RM., and Parseli R.J., 1990, Classifica-
tion of TM imagery in the study of land use
in lowland Britain: practical considerations for
operational use, International Journal of Remote
Sensing, 11, 1901-1917.

Gergel, SE. and Tumer, MG, 2002, Learning
landsaape ecology: a practical guide to concepts
and techniques, Springer—Verlag, New York,
New York, p.bl1-52.

Heimlich, RE., and Osbomn, T., 1994, Buying

More environmental protection with limited
dollars.  Proceedings, When  Conservation
Reserve Program Contracts  Expire: The

Policy Options. Edited by Soil and Water
Conservation Society, 83-97.

Howell, D., and Isaacs, B., 1983, Does CRP spell
quail?, Quail Unlimited Magazine, 7, 6-9, 34.

Jensen, J.R., 1996, Introductory digital image

processing, Prentice Hall, Upper Saddle River,
New Jersey, p.269-270.

Kansas Applied Remote Sensing Program, 2002,
Kansas Vegetation Map, Lawrence, Kansas.
Kansas Biological Survey(1:750,000 scale map
sheet).

Kantrud, H.A,
Conservation Reserve Program land in the

1993, Duck nest success on

prairie pothole region, Journal of Soil and
Water Conservation, 48, 238-242.

Kiichler, AW., 1974, A new vegetation map of
Kansas, Ecology, 55, 536-604.

Nellis, M.D., Price, KP., Egbert, SL., Wu, ],
1996, Natural resource capability of CRP lands
as grasslands in southwest Kansas! a remote
sensing and GIS  perspective,  Geocarto
International, 11, 23-28.

Lo, CP, and Yeung, AK. 2002, Concepts and
techniques of geographic information systems,

Hall, Saddle

Jersev, p.ob.

Prentice Upper River, New

Margheim, G.A., 1994, Soil erosion and sediment

When Conservation

Reserve Progran Contracts Expire: The

Edited by Soil and Water
Conservation Society, 15-18.

McGarigal, K., and Marks, B., 1995, FRAGSTATS:
Spatial Aralysis  Program for Quantifyving
Landscape Structure, USDA Forest Service.

Roseberry, J.L., Richards, B.], and Hollenhorst,

TP, 1994, Assessing the potential impact of

control. Proceedings,

Policy Options.

Conservation Reserve Program lands on

Bobwhite habitat using remote sensing, GIS,

and habitat modeling, Photogrammetric

Engineering and Remote Sensing, 60,
1139-1143.

Stewart, A., Peterson, D., Egbert, S, Price, K,
Blodgett, C.,, Park, S. Lauver, C., Martinko,
E.A., and Cully, J., 2000, Land cover mapping
for GAP: A hybrid classification approach to
identifying the vegetation of Kansas, Procee-

dings, ASPRS 2000, Annual Meeting of the

- 532 -



American  Society for Photogrammetry and
Remote Sensing, Washington, DC, May 23-26.

Story, M. and Congalton, R.G., 1986, Accuracy
assessment: a users perspective, Photogram-
metric Engineering and Remote Sensing, 52,
397-39%,

Turner, M.G., Gardner, RH, and O'Neil, R.V,,
2001, Landsaape ecology in theory and practice,
Springer, New York, New York, p.3.

USDA, 199%, CRP Statistics from the Kansas
State Farm Service Office, Manhattan, KS.

USDA, 1996, Digest of conservation provisions of
the Federal Agriculture Improvement and
Reform Act of 1996, USDA 1996 Farm Bill
Conservation Provisions, US Department of
Agriculture, Natural Resources Conservation
Service.

Whistler, J.L. Egbert, SL. Jakubauskas, M.E.,
Martinko, E.A., Baumgartner, D.W., and Lee,
RY,
project:

1995, The Kansas land cover mapping
regional scale land use/land cover

BERRGRERA A9 A|45(2003)

mapping using Landsat Thematic Mapper data,
Proceedings, ASPRS/ACSM Annual Meeting
and Exposition, Charlotte, NC, 3, 773-780.

Wildlife Legacy Partners, 1994, The Conservation
Reserve Program: A Wildilife Conservation
Legacy, Washington, D.C.: Wildlife Management
Institute.

Wischmeier, WH. and Smith, DD, 1978,
Predicting rainfall erosion losses-a guide to
conservation planning, USDA, ARS, Agricul-
tural Handbook 537. Washington DC.

Woodruff, A. and Siddoway, FH., 1965, A wind
erosion equation, Soil Science Society of
Ameriaa Proceedings, 29, 602-608.

Wu, J., Nellis, M.D., Ransom, M.D., Price, KP.,,
and Egbert, SL., 1997, Evaluating soil properties
of CRP land using remote sensing and GIS in
Finney County, Kansas, Journal of Soil and
Water Conservation, 52, 352-358%.

(H4 12003 8. 28, A= : 2003. 10. 6)

- 533 -



