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TR ODI e ll 

Issues of I n d, at'r and r lat d r s ur mL u " n d d b ',1 '-

t i ir nl'l1ue ,s a high r j lHY ;1 a cd
O 

or n i nm II Ll] 

vi;) i 1i t y l f Hic higa n ;Inti th - Unl d S tat ~s , f\ i n pr )g r ::HIlS dr t' quirl'd 

f r r me in .:1 'umu1 - d abu . and miamauDJem nt f r pr s r ving and 

e ns , rving .. h ~ nvir m n a1 r esoll . qual! i s r main'n· . ttv pro-

'rams an on1 b o rmu1 3 d y br U f s' ie 1. t "e dis 'p1in 

a nd by i.es a a t' ons of m. ny publi and p 'va t e in i uti ns . 

prl:: qui si t the f l."muln tion an d a 

ram is he r ady a at 1 a bili y f urn 

f any f[ tiv a c ti n pro

a n d tim t y i n forma tion for h 

f rum ti n of p U ' i LS \,,1 i: 1I nll hI) qu i :kl It-a n ' 1:1 d in ) 'omb jna io n . 

f s hort-t C' rm anti 1 ng- ran l( r mc'uia1 and r V ' 11 aU v p r og ram s . Re.B tL! 

n sin i s n w be omin l' " g n iz d a nd ae lO"l e c a am j r t 1m] ~i-

<11 ma s for pr vidin g this i nd o[ i n nnd ion . This HSU Pr 

pi yed a maj r roi in bringing hi. eh nr' a b u in 11 h'gan . 

t ha s 

The primary bj cc t iv f th P r j t is to rk Iv i t h 11 J l~ 1 s 

o v rnment in Nt higan, plus pr lv rns, to a wid div rsi t 

of app] iea i ns of r ' m t ' s 'n s ing E r impr v'd l a nd/t' s li r e u n 

and a ' 1 11 !> . In [all "il g hi s bjcetivt' , Pr j tat i Ltt,. r e ;, im '<.I 

impro jng aer s h ' bOcJ.1U h~ pr css f . n a l ' t g and a ll al i ng nd 

:tn r s our 11 f; In ~ Ii h i ~,an, an t 11' d v 1 )ping [J C'sjl 51 1 nntl 

If-sup or f ng ommuni t y f U 'rs f r m 0 n s ing in lhe 'l ['Ll' . T n-

c mpl ' s -hesp- ) ' ms , Pr j 0('1' s t aff ondu de m n, t r ,l U on oppU I o n s 
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A. RES EAR II A P P LIe A T I 0 S 

The five unit s h applicati n on ta incd in this cti n c m-

p r ise a var'ety of stlldi s on e rning ssu s st mming from a ions for 

Ii natin g 

colo i al valu 

ironmen ·., hazard or identifying ar as of sp cial 

or app pr serva 10n/ rvation , f r provlding 

bioma s jnf rma tion for .:111 xp rim nt 1 ner y program , n in modifying 

th natur 1 r ' ur cc bas f or m struct ura purposes . 

R mote sensing was j Idgcd to b n mans f r a quiring crucial informa-

ti on nd r lizing naly. ' ti whi II auld n b a .h. c v d as qu O kly r l'ably, 

and of recent dat . Som information, p rhaps , could not b acquir d a t 

al by any 0 her means . 

The resear h units sele cd nd report d he e n d a on s 

or which program impl m ntntion for improv men s in cnvironm nt~l s a us 

would likely b institut d by 'arly actions. 

Som of thes appli ations initi lly demand d considerabl Project 

i put . Wh n rend r d operational, the ewer gradually trans£ rrcd 0 

appr priat ag nci s for cont inuati n or pm nt to mor dvan d 

s age s "'hi h would 1 ad ·0 subsequ nt ,ti ns. Oth rs ar xp cted t 

r t urn to ommand Proj ct t nt'on [rom im to time when n w information 

mi ht be det rminabl r wh 'n additi nal ecisions will need to b m de 

regarding on-land appli a ons . 
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r mo e nsjn , pr vide u r s "vI s , i. cip e In a i-

vi es . 

Th following pr s Io n d ser be i s umm.ry f3s hlon th > princ l pal 

n t "viti'S gig d du i ng h D em .. r 1 , 97 7 t r 3 , 1978 peri 

For report 11 ' pu r pos s , th ' c i vi t" were gr up und r t hr b ra d II ad-

i ngs : (A) Re ar h Appl i e ions ; ( B) Us r vic ; .lO d (C) C n r a \la l 

S r vi es . 



in inaw-Bay Mo uito Co trol Commission (SSM C) 1~16 Sou h Riv r Road 
Bay ~ity, M hi an 48706 

Information on for sted w tland and resld ntial area n Saginaw and 
Bay Coun ies, deriv d from r mot ly-s ns d data and r port d tn th las 
s mi-annua l sta us report (Jun 1977 - ov mber 1977), has be n us d b 
th Saginaw-B y Mosquito ntrol Commis9ion (SBMCC) priorit z tr 
a r eas and formulat op r tional straL gies for the ontr 1 of arly s ason 
Aedes mosqui oes in the Sp ing of 1978. 

Standardized ounty m ps d pi lng areas of s asonally lood d woodlo s 
(1 : 175,000 s al ) wer modifi .d tc pr vid n estimate of the total f] deci 
a r a and loca ion by township. Th proc dur c nsist d of n arging ach 
township to a scal of approximately 1:45,600 and th n tran cribing the 
interpreted data on individually flo ded woodlots to a s parate 9" x ]2" 
s heet . Each sit was m asur d for area using a comp nsating polar p ~nim t r . 
Map scales for individual 9" x 12" sheets were calculated using one scion 
line (1 mile) as a refer nce or ground d stance . The v rnier units and 
section numb rs (util:i.zed to determine locations w thin ch to\-m hip) r 
calculated and r e cord d n x to ach site. Finally tot 1 a r a 0 flood d 
woodland in each ownship was computed and a urn l~tiv county acreage 
tabulated (Table 1.) . 

Further r finement was under aken to clearly d ljneate f lo d d wood-
lands that were in cIa e proximity with population centers. Si nc arly 



TABLE l . - - Tota l Acreage by Township o f fo r ested Wetlands in t he Saginaw
Bay Mosq ui t o Control Distr ic t as Determined by Remo te Sensing . 

SAGIM\4 COUNTY 

Township 

Buena Vi sta 
Zilwaukee 
Spaulding 
Saginaw 
Ko chvi11e 
Swan Cr eek 
Thoma s 
Ti tt abawasse 
Fremont 
Richland 
Lake f ield 
Jonesfield 
B1umfie1d 
Frankenmuth 
Birch Run 
Bridgeport 
Taymouth 
Albee 
Ha p1e Grove 
Che s aning 
St. Charles 
Brady 
Brant 
Chap i " 

a rion 

To t al Acre s 

flooded Woods 
(acres) 

57 . 30 
57. 30 

522 . 40 
37 . 00 
31 . 86 

538 . 40 
34 7. 30 
144 . 20 
256 . 30 
143 . 80 
375 . 90 
120 . 10 
134 . 30 

64 . 00 
441. 50 
388 . 70 
434 . 80 

78 . 60 
236 . 60 
128 . 60 
317 . 80 
34 4 . 00 

1192 .50 
995 . 30 

1483. 00 

9556 . 76 

Township 

Beaver 
1:' rase r 
Ga rfield 
~1t . Forest 
Gibson 
~awkawlin 

.,·illiams 
~~onitor 

Fr ankenlus t 
Por tsmouth 
Bangor 
Hampton 
~'1er rit t 

Pinconn i n 

To t al Acre'> 

Flooded \\'oods 
(acres) 

1013.30 
')24 . 70 
258.80 

2633 . 60 
1029 . 10 

925 . 90 
82 . 40 

270 . 80 
97.10 
1 ~.95 

. 10 
103 . 70 

54 . 20 
772. 40 

10225. 05 



s a on A . m ui .. d T'l t x nsi mi gr a t i n r ng s, i WG. d -

i cd h L o- l11i l p r t db I sh d a r und p ulat a r a . Fip, . 

1 ) . This would inFU nt ] In s ubur n or s whi h hay n-

tnua1 pr bi ms W It w dla nd p 1 mosquit All 1> 1 with n a h per i-

m t r ar a w re abula d and a cumu t lv igur or r ag by t wnshlp 

w s cal ul~~ed (Tabl e 2). 

A syst m of pr iori iz ' d zone wa d v op d in rd r to r nk a It a r a 

s equentially or cherni al 1 rvacid tr atment (F 1) • Priority WAS d -

pend en upon populat ion d ns i y and acr age of floo ded wood o s. 

Fi nally a zIp ad d s l gna i 11 was iv n t a h tr a m n t zan nab i ng 

acquired data t o b s t r d n h SBH C computer system . 

Th Pri r i y 1 Ar a can a ins ap proxima l y 75% of th e populat' on f r 

t he counti Sin'O i 11 s b shown hat t h nvi r nm n 1 ri s k i 

great s t i n lIr a n ' C'S with hI h po pula t n, th se areas rate th e high st 

priority . I n t his a rea th pr im c ns idera t ion is th possibill 

demics of osquito-bor e St . L uis enc phal i is (SLE), particularly a docu-

men ed di seas ac ivity 'n the 1 75 SLE epid mic sugg s t d that th r i sk is 

highest in urban nvironments . The m st e f E c tive m thad of dis ase can r o 

for the SL v cto p a .ombln ion of larviciding and dulticid ng with 

emphasis on he ormer. i\n ("x t ns iv catch bas in larviei 'ng pr gr am mus t 

b undertaken a signi [ ' anLly suppress t he v ~ . tor popul tion . 

Prior i t y 2 A as r bas ically subur ban populatIon lus t r s . Po ula-

t i on d sities a r no t as h i gh , but thes a ' a still w rrant surve i l lAn 

1he mosqui to-b n dis a s r sk i s prim r i l y Califor ni neepha l i ' s (CAL) 

i n s ubdi vision and t ~ 1 1'5 r d<'gr SLE n s tIe n t s that hay ca t h 

bas' n systems . 



I . 

TABLE 

Bu na is <I 

Z' wauk 
S a Id'ng 
S ' 

Fc mon 
Rich1 n 

k 

Lak fj >ld 
Jone fi I II 
Blumfi 1 
'rank nmu th 

Birch R 0 

Bridg p r t 
Taymout h 
Alb > 

lap l. Grov 
Ch s -ning 
S . Charles 
Brady 
Br nt 
Chapj n 
Har.i n 

T a] . 1 s 

( .00 
57 , 30 

215 , 7 
l./10 . 20 
31 . 86 

37 , ] 
298.] 0 
104 .80 

9. 0 
110 . 40 

41 , 80 
ll l. 50 

0 . 00 
20 . 20 
70. 0 
12 . 20 

]]1. 90 
50 . 00 
0.0 

10 .6G 
223.20 

?5 . 00 
11 . .5) 

O. 0 
0. 00 

2723. 76 

7 

'ownsh p f F' 
lwo-Hil 

d W l ands 
Around 

BAY COU TY 

Townsh'p 

13 av r 
Fro r 
arfie1d 

Mt. F r es 
G bson 
I wk 1 'n 
\.Ji 11 i am . 
10 0 t r 
Frank n1us 
P rt smou h 
B<..il or 
I\;mpt n 
He r r itt 
Pin onning 

To al Acres 

Acr s 

0.00 
352 . 10 

0 . 00 
0 . 00 
0.00 

83 ,00 
427 . 30 
270.80 

71.20 
12.95 
46 . 10 
35 . 50 

3,90 
326 .00 

2407. 85 
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as Program 
1 R sour s 

M' higan 1\ u Bill . 4881 th "Hi Id e n S" nJ N tural Ar '1S A t" 

a horizes th s at hr ugh h 0 p t·tm ·n · Ni:\ u r al (0 }{ 

to cr at and >gulat racts )[ und land .1o.i w ... t ' r , t \ b Uyffi 

lla tu ral pr s rva t i n. Th 0 H d t Ie .:I .' j s t -c' as "wild a r a " 

ance of th H mo t sin P 0 ct n d 111 til l 0 1 gy 

for jd n i a 1 n of lld ar s usin' primnr i. l y son s i n ~ dn < 

s ur s . r it. ri stnb 1 'h ed in h' pr c du r \ [ c ' st d in s h .(lun-

i s of sou t h rn 10 '[ Hlchlg n wll i h r pre s n t wid r ang of t or r. Ln 

types and th ' sp cH i hara t rls tl s Lhls w rk are d . rib d n he 

las t s mi- nnu 1 r po rt (J un 1 77 77 

Since th t r porL LII \hlJ l C it r a U,' h. s be n r l 

mar concis ly - pr s ot l mpo . an nvironme n tal c i1 . raetc r i" S 0 P(I-

t ntial ble 4) and i n nj nct 'on wi h t is , a u ding 

sch m ass i f.\l i ng point v~ l Ull S t o (' h d i. \I i ' l 11 ( f \ 1I cl area r ' t r til h . s 

b n es t abli s h! . The i nuiv'uual pain val li e :1S , i. gn J th s pec Ic 

chara t r ' t ics of c eh ilenti f i J ",iId re w e S UI d to d t rnin a 

f' nal num 'rica l va lue [or a h a r < . Tabl ' 5 1i ' l he ('umu1:l 

v a l ue [or ea h of h 57 wild ar as id n Hi. d in th ' i X-COLIn y s d 

a rea. 



. - -\.]ild rea Criteria for ~Hchiga .. . 

T .. AREA 

A. 8 319 

C. 61.0- 127 

D. 

ac res 

acres 

c res 

ac res 

TI . :JPOGRAPEv 

A. ~cal ;tel i e 

3 . 

, 
~ . 

~ . 
6 . 

0-

'0- '19 ' 

00-199 ' 

200- '9 

:. 

00 ' or 

~.a T.icUl:l Sl a p 

0-6% 

., 6-1 2% 

3 . 12- 18% 

+ 

r e 

II T . SOILS 

A. ?redo~tr.an t Dra~na~~ 

1 . Poo rl y Drained 

Poorlv 

3 . .'e 11 OVI ined 

?r~d ~1"3~t Tex t cre 

1 . Organic 

2 . Sand 

3 . CIa 

Lo:2~ 

IV . u.:-mf(\R!/ TYPf 

A. 

C. 

E. 

Glacial 

1. Lacust~lne Plain 

Outwa!'h Plain 

3 . GrC'· ... d raL,e 
HI P: ~ ln) 

" . t.nd !-iora •• e 

-s~cr 

Dru:-lin 
, 

Uthe r Stagratio 
Feature~ 

Fl'J V ii' 1 

1 . Flood;:>la10 

Del ta 

3 . St r Terrar" 

Cl iff , Bluff . 
Scarp 

St r eam Cu t Valle 
o r rgc 

6 . ether 

'ave Act l0 

Bea ch Ridges 

2 . Spi ts , Sand rs 

3 . S:uff , Clif f . 
Sea. 

Ot her 

Eolian 

1 . Sand Dun.:: 

2 . Other 

r s t 

1 . SinJc.hole 

Cave 

Other 

F . Koc k Ou tcroo 

\' . VEGETATION VII . LOCATION 

\'1. 

A. 

B. 

Typ 

Composi tJo 

1. % Broadl caf f a res 

t Conifero'Js Forest 

t Ra nge l a nd (Sh r ubs 
Grasses; 

L. ~.a::u t'1 " '~ 

HYD?I.l-'t.l>J'p.'i 

A. Censity 

I.'"cl<l:lds 

r' - lO' 

b . 11 - 30· 

c . Jl - i5' 
., 

Op "ater Str 

II ! . 

x. 

A. 

C. 

Dis tance in Kilo 
Popula tion Centers 
or IDOre) 

t era fro 
100 , 000 

Brea '<down by Surface Types 

1 . 4-1ane LI Qi t eo AcceS3 

- l ane Highwa y 

2-lane Paved 

l~pro.ed (gravel , sCvn 

Es tir.ated T~avel T1= 

H'.:K~; INfIXE:-;CE 

A. Cultura l 

is t o r . ca:' 

Hab itat Mod fleatiors 

PERIPHE L o\SO C" 

a . < A. Sa tura l Cover 

b . 1- 40 Land Cs 

c . 41 - iS% 

B. ~ate r teatures 

1. 

2 . 

e:l lo."a t e r 

a . Pond «5 ac r es) 

l' -'ie 

trea:-

J . Channel ~idth >50 ' 

b . C~ann~ l I.'idrh ~ l O ' 

c . Channe l ~idth 10'-50 ' 

3 . C; wa'llp/!'1arsl. 

'. Bo 

5. Sprin&s 

r ids 

7 , "'aterfa lls 



Tabl e 5. --Cumul 
(Not : 

iv P j l\ Valu f r d"l1 l L,?d I~Hd Ar < s b 
Th S lind d'n d hnv b n [ Id- 11 c-k d . ) 

WILD AREA LLEGAN BAY BRANCH IONIA 

II 1 240 110 115 115 255 

2 180 1 5 95 265 270 

3 210 ] 9 50 1 5 

4 140 ] 05 18 180 210 

150 15 90 195 2 0 

6 5 lilO 9 230 

7 200 J 0 240 

8 19 

9 275 

10 185 

1 1 5 

12 160 

13 305 

14 290 

C un y . 

LAIR 

25 

70 

HO 

120 

27 

bO 

1]0 

5 

1 0 

1 0 

125 

8 

Tabl 6.-- ":otal Numb r of Wild Ar as Id nt fied , F' ld-Ch k d and R comm nd<.' d 
by Coun 

f Wild Ar a Sit /I /I f 
I t d f r m m nd 

COli TY Ch ked Area C 

Al .gnn 14 7 4 

Bay 7 4 4 

Branch 3 3 

Ionia 5 3 3 

Livings ton 7 4 4 

St. Clai r ]2 G 4 

Total 51 27 2 



Upon 0 pI tion 01 

fi d ch e ki ng dur 

1 

Lm g ry Int rp r ta n phose of th s tud, a 

w~s i nltia d to: 1) . BS ss in rpr tn Ion a e ur -

a ey; 2) insur ha all ri r i r e ived pr pre ns id ra ion ; 3) ve rify 

that the gr - din g seh me i s an quitable me sure of a it's wild ar a de

sirabili y; Id 4) id 'ntify additional eharact rist" cs from an on-gro und 

p rspective . ~ It <; Dr [ -sit qual " y nd gen ral aesth , rj ·s . Due t im 

n t r. l nt it was a rC'd Lha onl y hal f f th ites in aeh county 

(th se h ving (Ill high r point valu's wouLd be vis i t 'd ( s 

A ta ul t i n f h numb of wild ar as f I eld ch ck d n 

Table 5) . 

tho subs-

quently r fo r IT R esignation onsid ra ion by th R ~o te 

S ns ing Proj t a re list d in Table 6. 

A s umma ry r prof the proj c t was p pared and pr sen e to the 

Wild r ness a nd a ural Area s Advis ry Boa J along with ounty m ps sh w

ing pot ntj 1 wil d ar 1 ations (x~lpl Fi . 2), and s ite m ps f 

e e h poten tia l wlld area ( xample, Fig . 3) . The immcdia c Boa r d r sponse 

was t o re omm nd a f urth r r vi w of the sit es i d nt i fied for poss ble 

ded ication and a 0 to look i n to the possibility of h ving additional 

c unt i s inventoried on a ontraet basj . Pres ntly a co s t anal sis i s 

be ing p pa r ed or he D R. 
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A3. 

Dow Co rni g rpornt n 
Box 1592, MAIL 009 
M dland, Ii hi nn 486110 

Wolve in El e t i 
302 ou It Warren t 
Big Rapids , Mi higan 

18 

t v 

ntral Michigan 

M rbark Indu ri s, Inc . 
B x 1000 
Winn, Michi nn 48896 

on um .rs P 
21 W st 11 
J kson , Hi 

C mpany 
an v nu 
a n 49201 

Th t ask f me tjng n rgy n ds is pa ticularly LmJ rtant in Mi hignn, 

onsid rin it dep nd nc n O ll sid [ (Mi h l nn pr -s ntly 

pro uc s n y about faux perc 'n of its qui m nts) . R newable 

resour es , parti ul rly w od bioma s , ar bing vi wed as n hi !tly d sir-

a ble altern iv s Dur c . Whil ( sil uels a r relativ ly sac 

in Mi higan, for s s r wid ly di ut d in th s tate ( bout h If a 

Michigan' s land ar a is f r st d) . De lopment s n uS 'ng wood as a ltd r-

ect-burn" n rgy our e hnv progr s ed 0 a stag wh r it is n w vi wed 

as technically feasible nd os -ef fectiv . 

l11e D w C rning Corporat ion f Midland, Mi higan and a cooperativ 

venture by Wolv rin El ctric Coop rative (a publ'cly-own d lect ic gen-

eration and transmiss 'on coop rat i v ), fo bark Industries , Inc. (a forest 

produ c ts fi m which mnnu(ac t ur'R J d-hnrv st~ng quipmen t), and Consumer 

Power Company ( pr iva e ly-own d ri a nd s ut'lity) a pr s ntly 

plannin to bu'ld woo I-burning g n rating plan s in h mid-Mi hlg . n ~ r ea . 

There is a la ck a in ormat ' on 0 11 n , ava · l abiJi ty. and oc t ion 

of non-commer ial ' mber r s urc ( s tan ing t r r s ' du s , er-sto d 

stands, 1 gging r idu e , ., it s in n do c nv r s ion , e c . ) which wi ll b 
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10 pow r pL n 1 Il l ' or " b I' ups ha y !:'''qu' s d a , s ls -

n c [ r om 11' I{ mo in .1 qu i 'n' l 1f r mo1 j n n av 11. bl l' 

wo d y r ' & ur es from r 'mo s>ns lng , 

Th jum 0 orr r tion .• ( \ Iv r 'n El elri ' , for rk I ndu s , 

and C os m rs P w· r) nuu ll a t a Lbill y , ud ( In r S 8 0 : 1 d r -

m'ne he d qu y th w d f u p ent l pI nt 

location ; and ) s abl' 'h v r ou en in r tng nd r gulat proe s. 

Proj c t i nv tjg or an lyz d v ri t y l1 s ing products in r-

d r to det (' rmin th 

estimations f( Lh 

ann g f h or s t b i m s a nd to comp r supply 

hr po otial si s . 

A map umm<1T ' z ing the di trib tion or nd in th s udy ar a 

is provided in Fi gur F r 8 di r ibut i on wa H d rlv d [rom the de pic-

ti n 0 [ woou] I U )l1 h · . S . G og i al urv USGS ) 1:2 0,00 m p s r s 

as pr ovid d hy th Of f i > of Land R sou r ce P r g ram' Mi h' an Departm n 

o f tur 1 R S UT S (ill R) . Al s i llclud ed on he m. p a r th t hr p 

po s d pI n t siL s w'th li 11 i ndi a ng a O- mil au ' u fr m each si 

(tll maximum that' s on s id red Ii a lly 3sibl a hau 

w d ch' ps) . For s d a as dIe t d on Figu 4 and wner sh i p 'nfo ma-

on shown n !D R county maps w r g n 'ompu r 

i A mpu r rutin hen U t h a r .s o f for~s land, by 

o,mership , fo r ,'p . 'i i d r adij (10 , 20 , 0 40 and 5 m'l s) [rom h 

proposed pl;nt i t The S ll l: D r sho wn in Tnb ] 7 . B sed on h' s 

'n forma j on . nv i r m n a l da :1 n d th 10 a t i on of Lr ' a1 trans -

Mis ion f8cLli i 'on um d II r y as h pr posed s iLe 

or th i r m I1 S W SL -wood g n Ta t ing pla n t . 
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Af t r t' nor II II r y ' 1 e he n s r lum qu s d th ' 

tS S(~n ~ in~ Pr ec provid e h mass 

f i lIr s r a six- 0 undin g h s j da ta r 

our 0 t h oun ti s (Lak wayg , Os o]a amI H mp '1 ed 

from t h res 1 nd m nagem n an inv n tory d ta ('rv c m int in d by 

he Wes Hi higan R g l onn 1a ning C mmis. i on (~VMR ) , Forest co v r-

type infurma t i n [or th four coun 'es w s origin lly in lerpr t e d fr m 

medium-seal ' ( : 3 , 00 lor- infrar d a r'al ph 0 r aphy . Fo r at 1 nd . 

w r ca t goriz d into nin ov r t ype , fo ur siz l as s and four s ock-

ing 1 vel s . This fo r t \-laS a n tnuat 'on f he Mason Co un ty F r s 

Inv n o r c nd u' J by lh R not S n 'ng Pro ject, 

Fo ~ s t ov r informa t ion f r C are and I sab lla C unt i was d d .ve 

f om an lysi s o f LANDS s t llite dat. A den 'ty nalys is, u in 

Sp t- i a l Data 0 lor ]ma Enh n ment Sys m, wa s p r armed n separa e 

LA D AT b nd . . Band 6 was analyzed d 

w t e r i n R ounly Lod wa ' ub ra c ed f r om th 

th p 

, t i ma 

(acr ag ) o f 

o f for e 

l a nd and wa t r d l i v d f om Band 5. Pr Ijmin ry camp risons with ASA 

high-altit d RB-57 pho to g r aph ind ica t E the f r e 

b b t r til n 90 p >r aCClIr , t • 

In ord r to d l mjn whi. t t h E> nnag" ) t 

and the s urp]lls rtnn uc:Jl row h migl t be , it wa s n 

tot 1 bj oma ss of t h [ ( )J 'st In d . Th's was a c 

mas p ots n r pres <l tive for'sl co r t fPs . 

acreage stimat s to 

sandin l' v w st 

ss r y to stima 

y mplln , b ' 0-

am p I plo ' s 'ver s 

up by Con s ume 's J owe r Lo rnp;:1JI [ orC' s t l-y t 'am , m d ha r v t d a n we i gh d 

by a Uor b.l rJ- I, 01 c -Tr .(' liar sing yo m. Th r r -a r t onna e f bioma ss , 
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'il , ' 11 j 11 ,' l u I in ' lud lnp til' 

' ni1l :lnnJ s L' tll ' lll ~ Ul11.1 lla, · dt !r nin~d h.:l .1 W:1. 

pI" 11 wI II .1 Ii I S' 1I t pu t \l ' r: III I I a ..Il .' lie> l h t . h n 1 " 1 J t ' Ill d 

ml .:l lJ Y 
al pr V~ll' alld fill 11 In \ . r ~1I1g _ 

m n 1 P 1'111 t nlHI npp 
w 1 h 1I tn dina t d-

h pJ :1I1 uld b In ( ®n r'ill n i n 1 

th' sto d lnt n 1 n r 
11 r iWll t h , ll "the I nnt wiJt 

u d h0r p 'r;) in · xp r l v lllut q 1I i 1111'11 • d n nstl'~H ' 
nv IIlpa jbililV t d0 '1 p appr print 

r:l ti. • nnd () 
,- I) l :11 j J 1I b 1 l ~I " P t Ll n " 1 f ~I 

uld I '~d II h "'t a l I r uu l 1\ 0 sIan 1. r Ul\lt " till' II Il l' 

.:lnu u Ii. ' 1I1g:lO , " h ' 1111 I qu d lhis 

P OJ 't i s nllnuln ' 

n s rt um 111 d s 'n,' In , hn iQlI ' loj wh 'II w 11 pc 

m r inp It l tit oi mas " " ppl 1 l ' ram r \~ pi. n , 
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Citiz 
59 5 
Gr nd 

2') 

tion 

d Ah ut 1- 9 

n 488 7 

Th Hi hig ot f S a Ilighw and T ~mspo r tD . 0 (HD 'IIT) 

is urr otl in th fi n ' 1 Il ::Ir Lng tn on rn ng lll ' s 1 c t i 11 fa' 

rid r or 11 ' 1-69 high flY xt n ion a1 Hi hi a n: Fr m h town a 

h r1 t r id( r x nding 11 rth r m Char-

lott nd Lh ' l1 a l Lnns ing ha , h ' n pr pa s d Iy -11 MD liT. Al h u· h 

hi e rrid r h d b n t nl a tiv l y <lpp r v d gr up f ci i z os 'o/ithlo 

'. ton uot hay rgaoiz d ad < t c h s ion n i dor 

,1nd t hi. ' h. s b c' ' n s uppo l tvd II ' l h • E:I - n COUll [ lnnnio • Comm is s L n. I n 

r 's p I " - t this a i n til , rei I r s 1 t i.on p w 

ord th ' Gov rno th 

Tw ma'or i s u s h.1v em )ed i n r 'Hrdin orr drs 1-

etion: 

1. W' 11 he HD liT rrid r 1 d to nn una f prim 

f nn and? 

2 . \fu nvironrn 11 a1 ef t s wi 1 t 0 iv rr dOT ' h ve 11 

w t Land in tId s pr t of Ea n County ? 

I n ord r to PI' h ir cas for n alt rn ::l t iv o rrldor h C i z n 

ne rned Ab ut J-69 r qu a land v r i ov nto r y Eo th ur town-

'h i p in n I til a s Eo t n that ,0/ r USll1 ASA hi h-

1ti ud colo -'l1fra r d I milg I'y , 21 C' t g I'i 5 la lld V'T ,0/ r c lnt r-



pr t d ns f 0 a 1: 4 ,000 m lar U e m I suppll d 

by tIl Tri- unt R gi na ) Pla ning mmissi n . Th Il r \ J and a t 

I' r j ,: ' d ntifi d w e r l d on a p p til mo pr pa d 

rom til my lnr U • • ' l • 1'1 • Ilap as 1I cl th oup n -
gum n f r an Lv • e r, th rev w pr dur on-

firm d h !D llT o rridor a lld h ~ e h n \y il d u 't i n 

rd r to furth r h l. I t is p th map 

will b u d 3 , d urn n <l r y v J tI ne in t:d_s a 
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Iv 

C t t 
L.:t IHd ng I '('hi " n 1,891 

In II l' ' ti o l\ i rl! t h ' i 

2 

ll n s trll C' ion o n .' 'am .1 nJ --- - --

j lIl' i , d it t i 01 ()V r pi p, i. 1l 
Pub i . , llmm i .·.·in '\ ~lP, ' ) 1 hi! r ' ) \y th I .;;'; 

m' n 1 IIp. C 0 g."l~; .1 d () j l pi p l ine , n stru' II lIn \v 
r " ing il nOl'tlt '/ n Hit-h i)', n . Ti lL I' m, , 

.. 11 •• i I , l'rn i 
;} t 'I lI~ll:Jl tun p r o, l ' l t 

til N i. ' I igdn 

vi llll -

I ilnds <l n d r "I 

c is c n ucl III , 

h.J til' 1 !1.l g ' ;J 1 tl'Lll inn a n 'L'P ' ( ,l li tl 

d '1iI' h ' 3..;su('i.Jt ' I {'I l lt pi Pll in C Il S Ln lC' t ic ll .I ll he m)n ilo r 1 y'tll (,IH-

))( r , ) He ! i :l] ,lltlltl )'1 .1p l1 • 

1 0 <)7 • ' i lld 1 n l'.; i)'dld S n~(,l>l cl I p l '. l'l1L c'o ndll lnn. ~ l We' 1:11111 

pi ' ,) nct Jrd ill.lg ' condi tl Il ' , p. I t i ' ll la ly 
h ' n 'iO 

he lv . , u t hi: si l 'S \v 
. <J 111. ! 'd p r i r n -

s tru t 'on , h u US r nn 
c o uld n b pinl Oi nt ,ilnd 

r o improv 
ns ru li n m l h ' w r c> 

ut ll r ut i n ' a od 

diff' cuI t n1[l k 

. i n } r Pl' l i i\, t· il d il l phot g r ~lp h y n a ll w bl r It p :Jnd 
on s ' J C' i 11 V ')p il io 1 dId d r aill:l.ge ('on i j IllS 0 be milpp Ir , C up-

., 
pro 11 d I! , ISU Prn j('t'l [01 LI ('s i s IIll'l! . in 'rpr ' t ;lt ' 11 L ., 1 Hl) 

l' k l y t be ] I.~ lX P CIS i , Ih.n 
J illv 's t l ilti n lnt! SlI( ! co d't ' c nc; 

n, p n ng or \ . I ll' lI pt,tn'.1I11 O t ill r h lOll, \' l"l ,J i n ( 11 .1111: , .lind IIrn 

!ld d i ' ba k s llOll ld bp d t 'Cl.lhl ' 011 III 
1101 - 8 .11 ph t S'I'Llplty . 
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Wi t hin h :> lid (Fig . 5) , bl:t k-Clnd-wh't panc hr m l Ie ph t -

grap hs at f 1:20 , 000 .. nd 1:1 , 840 r nvai l bl , itl! 

at n bn k 1 In :ldditi n 7 and 1 77-7 0-

graph n v i d rc 11 pip lin t s . m-

inC' a , iv ~ <l( cq lI ,l pr - <lnd s -pip 11n ph ' 0 f r :leh 1 , 

nod d II nl' 11 iI t j l) \ !" " 'l' ll't\ R(){.Js l . on-g ing . 

Tn til ir l ph' s [ , 3 si ' in n r hw s t COLI n y 

(F ' " 6) s 1I if'd . Th' ege t 1 n ov r P prel ' r d r m 1973 ph -

g r nph . h \V pr ~-p UIIC ( u n i i ons wi h h a l h an n np -

pdr 'nt stanuing waL r (Fir' . 7)' bu ~ j ur) n 1977 wi II 

p n in uP ' r :1m r m I, (' I' W nd H mp:ll1 in v gc a I 11 d 011 win " 

u(' i n . Th om p,ll1 nsibl f r n tru(' i on ha s qu nLt 

ta l 0 th 11 Itll ng et ' ns . 

A ns t u ti n r \. \,'a . brou h i n t it ch r~s , h p' , eJ in C:lU 

w y t rc nstA t , Lhe sur a , fl \"am and l ow r h' i mpou d d 

r :.t. At h <I III til l " the r w cut ms tr whi h h d wincl-

thr wn s hat he s t ump, \"o ul ,11 " ck i n pl pip in mp'ny 

nd 11C- r m he !PS , will h k th wetland ro s ing i t he a r l 

S limn! • r 0 [ ) 9 0 los h w err tiv th [[or s 

Pr p'rs nl1 ('l ilrc ur r e n t i llvolv d with ::I lli ti on .. 1 it n r-

a nd d C'Unl' n ati l\ f 0\.,1,' t ulJ v ' lua , th p I1ti 1 E r 

r m t • f vcg' tn i n <.Ia mag n<.l ch n r:lina e al r -

a i n and d milg l' ass i , t d \" It Ef- r ad v hicl U 
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B. USE R SERV]CE . 

C n uc tln g r es r ch appl l und rsl ndably g nera s demands (or 

fur ther informati n by u r. As ag ncy kn 

s ns i ng ma t rials and me th ds d v lop, the d 

nd expertis in 

r r vi w, ins rllc on and 

updating b om unav j dabl ' . Pr rsonn 1 rou i.n ons ul-

tation on r vant asp Imag ry usage, is ue j lus trativ ma te i l ~; 

and offer gu'danc 

prospectiv us r s . 

f s er u t h r ppJicatl n enga em nts by curr nt nd 

In these ways he MSU P oj c t s t f f 

an incr as ing number of publi and priv 

rv d a s a r e f renee s rvice for 

organiz ' t ion . Thj kind f 

s vic fun ti n involv s pr vidlng NA SA-g n r a t d ' m g ry, trainin n 

the use of equipm nt, giving o th r g neral t hni a ] a s istanc , and dir-

ec ing inquir rs to appropria sources o ( urth r ma t rials and i nf rm -

t i on (books, arti 1 s , nf r nc proceedin s, ma nufac turers' catalogs , 

symposia , workshops, e c .). 

More specifica 1 , u r s rv c s, among a larg r ch cklist, common 

include such a ssis t nee ac t i vit ' e as : 1) problem id ntification; 2) dat a 

source identificati n; ) dnto ification pro 4) 'd nt Hi a-

tion of d isi n that n d b mnd ~ (p y nd [\ on chol ); r.: ) d 

termining da ta ff ici n i es to g t th poli y and c tion choices ; 

assistance in i den 'fy 'ng v ilnble ima ry ; 7 a sis t nee in cquirin 

availabl e imag ry and quipment ; 8) provi ding ~s timat , of co s r on-

ducting particu l ar s udi 5 ' ) 1m ger interpr tntion tr ining; 10) mer g-

ing r mot ly-scns d d wi th ther na ural and ul ur a resource in orm -

ti n (e . g . g und r uth) , 
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14 

An ombin t j n f SII It a si nce ac ti itic p 0 uces vary ng sc r'S 

a nd 

thereby 

prilllnry ins tru ti n ed g ncy p s nn 1, 

king th m awa r 
f the apabiliti s 0 r mote s nsin [er du. -

o dey , nd 1 ng- t n ds. 

ther then le s k'nds f on-g lng nc i viti S of , erving u r s during 
hi rcortin ~ eriod, tw maj r n s urr d and ar signific n de 

ve)opmen s in pro r "s whi I d s TV specl 1 m ntion . 

Th Ju t r d vel pmen s n t r llya "u " but i · f great • 
po t nt'a1 

sa tili y f 

s ubs tantja11y extendin and s ren t henjng the scope an ver-

o he p opl 0 Michiga Tb s .c tlon i s that f 

se kin niv r s lty re ogni ion the Remot S ns in Proj c t a s an off 

cial nt ity to b knmm as a Cent _ for R mot Sensing. 

The two rna or v nts referr d to a r cone rn d with: 1) the 'ni ia t ion 

of training workshop for Coop rat ive Ext nsion S r vi e personn 1 ar und 

the St e (all costs paid r r by h 
ES , oth r han orne pe r sonn 1 im); 

and 2) major parti i p tion in a confer ence on ap i ca t ! ns of cartography 

and r mot sensing . 
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Bl. Institutionalization 0 t 

Mi hi an S a Univ rsity was am ng the first unlve siti s to xp ri-

m nt with th u of r mot s ns n imag r y or dealing with issu s man ' s 

use of land and i ts many r 1 tej s . From su h tentativ beginnings 

in he mid-1960 f C'm a major gran f rom he National Aeronauti s and Spa 

A ministration (N SA) in 1 197 or xpl r a ions in uses of r mote s n -

ing fo r 1 nd us poli y formul tl n nnd rogram o[ impl menting ac ins . 

Ov r this br ef span oC 15 years, ped n subs t nti 1 comp -

ten e in sci n ifi p rsonnel, facilities, and quipm n . This grow h h s 

b n incremen tal, based n ad hoc end av rs with sp fic allocations f 

financial support rom gran s and contracts . . . all from sourc s outsid 

the University. 

These 

unoff ic ial colI bora iv 

Proj ct" (RSP) mnde up f 

r wth hay be n rawn to g lh r since 1971 in n 

rganiza lon, self- itl d a .' t he "Rem t e S ns lng 

cuI y s intis s and s t aff from a div rsi y 

of disciplin s rom nine d p rtmen slsch 01 distribut damon four c 

ges. Th natur 0 the Proj c t ' miss i.on was determined by the commit

m n of th original pr posal a n g nt fr m NASA , namely to provid u 

lic and private agen i s in Mi h'gan ss n ial nformation derived from 

sensor ima gery which :)11 ss ist th Dl in r solvin i ss es and ne ds, and 

i nterpreting and analyz In g s u h inf nnation so tha m r .ff ct ve man-

ageroent of e onom c and nviron~enta1 r ourc s m be achi ved . 

As stat d in pr viou progress r ports , the acuIty and s taff part'

cipants r cogniz d tha t he vari ty and magnitud o f ngagements and the 



6 

in y n ( in n" i a l upp r t w r g r win 

ns hAt this harv L f continuing mmi m nts nnd 

su h d -

n ts n ed d 

a b pro and s r ngth> d by bing drawn in a r gni z d 

instituti n lz J s 

r s ar -h s aff f th 

din ' I h L ul lnv s t ga r ' nnd 

su Sen in Proje ndu ed a ries f 

d ,monstraLi n n r nc s ( r d ' p~rLm nt cha r m n, s hoa l irec ors, d ns, 

dire tor a th ' i\gri ul lira] Exp rim n , a tion a d h C era t'v ExLl.!n-

s n S r v' c , til Vic - Pr 'id n f h II- vas infl r m 

h m 11 o rg nl z:atl nand pru u Lvity f liPS u p lnt ut s r (?II , t II." 

Lhis ad h c 11 actlviLY, and I make .1 r h mult iple u ln r -

abi it i wh i h e, n t ern r m t h m 11 h ndic, p. und r 

will b Lh e 1'n J . ' has t o op rn e . 

t 'a h s l on, P 01 a n f i '.:11 , unlv rsi y-n knowl dgl' 

II nt r " WA S mphnsiz d wh LC'h, b ue ul w u d ha v to opera e 

under consortium of four ( r mo ) col g dans . nd Lh dir c r 0 

th Agc cultu 31 pe im nt wo uld ha r lat'v au on my 

sp cific admini Lra i ve unt nd w u ld b g a nt d a : r budg t [ r n-

tinuing uppor f a p rmanen t un tion . 

Th S s ,s ions culmina d in 3 s ummit m t ' ng n Au ust 1 , 1978, 

betw n th Prine pal Inv's Ig t r', Lh K ficer Lwo dans , 

th Vice-Pr sid nt for R . nr ' h, he Pro st, nd s m d pRr t ment/s h 1 

hairm n. This s ssion 8ul d i.n (.lvora bl nd o r 1 nt of the c ne 

:l n d S long ' n ' urng ~n nt tv. G g iv .n f r pro eding w i.th 

h prep r at i n a d ubmi.LtaJ r a rm 1 p~tj Jon. 

During lhe [ 1 L 1 p ' rlod , th [a ul y nve .- tlga s nd sLaff 

principnl la () c d 0 p due a n<.; n 'us of bj , Iv or ani.z , jon, 



1/ 

rill,: , t df" \,Il; ,I ' III . 'v I, d1\d , ,IS 'I IIf ~ ' 1 'I' t i ll ,: l, l( , 

fl.'l lll l • 1\}7 J), d 1111 l,t,ltl'IIIt' !) t lit 1\ til i n lid, ' h ' I I I VI")" 'd :lnJ 1.111 -

1\ i I , 
In III 111\1' P'I t' j(·i p.ttlq' J p.lr t m nl /n l'11 (ll 'It ,lilll 11 h 

' i '\ , t 

It Il.' :~lt ll'll ' 1:\1 1111 tlt'd I.' Ili l I'Ll! .t ' 1,1\ \'11 
lit ,'l. n I , 1 

l' 11 '<I 'll " ~I\ ,I Vl. 'l. 

1, >1' It I II . 
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As report d in din St tu R p rt (Jun 1977- v mb r 977), 

rrang m nts hay b n m~d s nn 1 rom th croot Pr j c.: t 

an work 10 1y i th th o Ml ' h j l~n C p ra iv Ex t n S rvi Th' 

link n<b1 h ProJ c to u il lz 

pr b1 IS with in th s t t h m 

ulhw st rn 11 hir,-lI1. 

a r sonnel [r m co un . nd r 

dir c o r. I'll . ~ Ions hay m 

ES knowl f lIrr n a nd Lng 

nefit r m a r em npu a nd 

hoy aIr ~d b n und rtak n f r k 

s i nvit d b y Dun y x l n i n 

wi II ons r ab a n 

and a ng m nt in hand f o s e ss n in o th r T 'g ' na 

o f Michigan . 
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( n t 'Fl n ' , :t.' r ':111 (Z d In r a n i It II' Ill l r 
. 1 

:1Il t! h I{ 11 g ' 'nl r 

nuin .) t ~ l hlgLl l1 S It:: '" p 

it! nn, l n n n ' W r t • hu 'q u 
III 

h n unt! '3 1' l r:Jph ( , , pr g r ,ll1l l p I .- 1111 ' l 

rill ' UI1 , n g n:11 11\ ' La plal\nln ' 3 ' 111..1 s JIl II hi ' nn . El hL _ 

'n P,I tl iplll\ l S [" 'L ' lFl' J 
1\ t r P I1 • A qu ,' L i l rlll a l r ) ~' , . 

8 l t h' p 'rrtid alll.· 11 whol1l t li n t! II 

thh il t.: . ' L \ -[ {\" !wt'· ilL' llw r ' ,' P Ild 'o t . ,y ul 

,'1 1I l h 'f' r ' Ill t , ' l'I1H LIlI' ,urI ,' Il \Il. 

TI L 

nL t · k It! l r' l'V {) \I ,' j bll'l1 v r' J i llli l'tl . 



Con erence on Cartcg a hy nd R mot 
Sen ing 

Purpo ( , he C 

q r, 

di .. 18 "U 

an opportunity for indivic1u I us , o f m 
senSi ng to is(.uss common pro 
w i th oth r in simll r I i Ids 

IIl ufot r, lions ur 

Funds and upport l ur t I" con I r nc are rovide i ll 
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College o f Soc i 
D art ent 0 G 
mers, Chairman 

. MSU, GWI.n And lew, Dean 
y, MSU, l WI nee M. Som 
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Director 

Depar mont 01 Resoll c De lopment, MSU, A . mond 
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11 :30 lunch · 
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vlro 1 
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ntra 
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qll ' d In 1 L h d 1' 1-
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Appli u h s rvi n 1 r r rt [ 
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he i nn .:1 i v ppll'.:1 ti n us reh. All of t \ fo Il wing eontrn tual De 

viti s r d in h hr e fo l uwjng unit s w r ' e rronn 1 n a co ' -

r 'mbursab l e basis. 
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m (CRIES) 

r ativ s , rvic 

Eas t Lnns ing 

Th ' H L ' proj t cont nu u hr u hou this rep rting p riud . CR[ES 

l a e op>rat i v p n I1 cht nLv rsit nd th Ec nomi 

R search e v i o th L. o pa r tn'nt of rieultur nd is fund d by t h 

A n y or Tn rn~ti nl D v ] oprncn L. Th bj c tv 

th > t, lmicL 1 kills and i nsti tll ina] 

f h pr ' c t j!'; 0 

sad v 10 'og 

ountries ondu t agri ul ural p annin and tit muna g m 0 

s tudi Til p roj t is mlll i- g>n y and mul i-d i s iplina ff ct . Th 

I rna e S nsing Pr j t at fSU is ntdbutin t ehni a skill and 

i n two major pr t areas : note n i n " nd ge g aphic i n E rmation sys-

em ve pm nt. 

s 

During t h pas t y ar , s v ral r port we r e l. SS U d . Tw f th r port · 

xplain he RIE g 0 raphi m pping sy t m and w r used in a w rksh p on 

the m ch ni f g oding that w s held i n th D min i can R publi ' . Th 

wor-k h p wa pnr t 0 a pr ram tl includ d the ins Ha t i n [ th R -

s ur- c Analys Pr g r.1m ( p) nto an IBH 70/115 ompu t r. and rain1ng 

sem 'n ~ r- n how 0 us P. A w ek-long t r ainin s ssion was al 0 h d n 

E t Lansin or th D mi.n nn lin rparts (t til CRIES s . ff) . Th1 

wa an on-sit worksh p on h r mot s nsing a tiv1 i sand th mapp n 

sys tem in th o miniean Repu li . 



In nu ' y 1978, r lnt Tna i nal D v nt (A[o 

nd h U.S. parlm nt ( ul ur h ld n 18-m nth r vi w a h 

C IES project. 1h au am a the w's very fa v rable . .Jh at 

the m ting, R ES be am acqu Int d wjth Dr . Ern s Ha -dy ' 

(a memb r a valli run) mp ut riz d d' azo proc s enhan 

LA and lh' s pr swill b in rp r a d int futu r LA D-

SAT in rpr t , ti n pr du s . 

P'r t of f fo rt is to t st nd v.lu t d ' ff r n technique 

which c uld u d all ng land us d ta o n su h t s t was a 

omparison of LA DSAT d ta lit t had b d b th visua lly nd 

i n th D minican R pub Ii . Tit pu r as o f til 
digitall f r a pr 

st w s t evalua mpa il Hi y th da ta b ain d f rom Deh f 

th me hod R. ·ul t s sh what ov r 11, anI 5 p rcen a h In mn-

t ion was las Ifi d imllarl . ow r, wh n compar ' ng jus t h agri u -

ur 1 land us i s , wa nly a ser p. ncy. 

CRIES has also b n inv Iv d in a s tu y whl ' c mpa r d he ( 

manual and digit 1 pr [ geographic informa tion. P rsonn 1 at 

t he R mot Sen ing Pro'e did the manual ocodin whil Bendix A r -
spac Sys t ms Di.vis ion Ann Arbor, ich'gan ) did th digi al pr c ss in 

In ' tl 1 resul s ind ' cate Sill ' } r , bu he ] .v 1 of t hn 1 gy in-

olv d with manu ] o'odin is more s~ly t r n [rred a d vel pin 

c untri S . 

10 th r din g ctiv 'ty tha t k pIa 

coding th Cant n m p [or osta Rl a int th g 

t m. The l a nd area t als w r in cl ose agr 

J UT ' ng he p riod waS en-

ph I in . ys-

with pub ish d n tional 
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') 

t ] S ' di 'r >Llnc of Il l y 40 km'- was und au f 31 a re 

51 ,1 0 km
2

. 

uring the summer, .:l su r us t i n t i n 0 curr d in a mn ori t 

f r un [i ds f th 0 mlnic ' n R publ'c . Til r u t primaril 

ed ' n ' va r i 11- 4 62 wI Ii h dC O UlltS for n .1 r ] y tw -th ' d ( h 

t o al plan d C<1 n acr ag 0 he , 
nt , 

ug r .olln i1 CF ) . The o m'd-

an nm n L fe' que ed ha til R S nsing Pr j - t , Ilr u h h 

CRI pr j t 1I1H.lert ke a 'urv y u. ing ligh -p l anp [) rial ph togr;lphy 

n order 0 Iw lp ev lu t lh S'VL! r y f h probl m . ph t gra hI 

t am WdS disp.Jl c hed t Il ' untr nnll a r nrch pr gr m inili') , A 

t <> am f Oomi 1('<1 11 'pe ' L ,lli.- " vislt 'd E Lan' ' ng to ssf. t in til · ph\) -

o n ~l phi ('v,1 1 lilt i n. TIl(' pre Jill ion y ul s Ind i , ell, n' s t ('s s 

r ldi.ly l! t 't . l J Ie i n Lrg -n'n \( co l - in fra l' d li lm. Th lud on-

t i r lled Lo he nd of he r ' porting ri d. 

I n nj unc j n Iv h a (' llt r n t ex t nsi n r m 1m t" shingt on , a m-

pl land v( I us milfJ r the Dom i ni. a n R PI' 11 W(1 ~ b .gun. The n Li p l ' 

being by visll 1 in rpr l t ion ( L DSA' imag( ry . A 

wa mad e NA A in ord e r blain up-to - d c verage . Th mi n L 

s h du i d or 0 mber 1978 , nd Janll 1979 . 

Con rac s b un in :yria unll r the CRIE' pr ject . Tit 

S n s ing Pr oj cL i re ponsjhl for d l and c v rlu map [r1m 

u 1 In ' rp l' tc i n 01 LA I SAT r lJ t o d ve10p h g rarh' informa ion 

b.'l ' . a for mn a tv ' )' wa s , tarl ' d b [or 1 7 . 



c . v . 

, \I r ] 

Tb Saod n, n Po' ' l' n anci ~bll.:l PA 22 , 76 r q Ii r 

e J npm Ill: () sand mining mml t rin', p r o i.'( lI n~,' L l l bu.' d ly iI 

' 0 in ' .Il' I ' y. n 1':1 ted .... L It 

1 ' R It ' ll In lit' J VVICPII'lIt ,lnd ' m)] 

otal i n 01 hes pr l' Jur 's . 'l ht ,~ork I ILl , IH' II hrukl n d , .... inll l I r 

tit;) 1 J r InJ ' Oil ,r Lil opl i mJ 

rE'I:Iot· S 0 tng e r L( ( j -

CJ l l m n1 r saud rn 'nin~ de ivi i ::. ; 2 ) 'H: q ll isiliou f ,WL:t pl ltl 

~ rJphy [ r ,,11<1 I li oinl' u l "l-alLoll; in lil' \1i1'h- 1' 1 dt .In du ~ [IT ',II' 

f Ii hig:t n; '1) pr ,Hil t 'on f ill nIh 1 (I n 8;1111 mi nillg 'tilli 'l in 

r I r i l ' sa o lin f M' ' hi ), ll1 ut llz 'o 

r " Sd1d io ing s\lr ! I I 

] , nee pro' 'du r 'nunl, 

Til j n i tia 1 ' V;J 1I 3 tlll ~ tI'lio Ll' s n s in ~ cil lllqu !s [ r m J it ( I in, 

f and mining ' Uvi l , ha l l ' n c pI' ' J S 'l! Tdb l j 0) . i UI - , d 

high-.:ll ' t ud ho graphy is li T ntl ('oosiJ r d t h . <..: t da s lIr( > 

f r til p vision g I1 l'r, ] 1.11 l " r / lI!, in rlll':ll i n , r II I ' 0 

1 ua l ' n v iron e n t a l impa L' J .) bi -, nou 1 l , ·1.s, L w-al i lid )1\0-

l grn hy 1 : J 5 , 000 (" tI i s r 'omntl'nd <I ( r :t ' II siL n in rill a i n 
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TABLE 10 - Ut ili t \'arious Imag~ng PIa t r orms and Seal fo r the Extraction of Hine Lands Informat ion . 
----- -----

INED LANDS 
iNF ORMATION 

~'~.~~ FE~TL~ES. 

r~:~G C?EP~- :1N > 1" ~C~ES 

• - tt - ::'G:.,.,EPC Borrow Pl ~s 
{:-2 acres' 

-:;CLAj'AT ION FEATUR ES : 
?[:Ic::n 'IL,;rA7ICN COVE 

SUKF;r.E ~rJGHNESS 

SLOPE ?;rCE1T~SE 

Elr, I R:),'<:EtHAL FEATliRES: 
, "m uSE,CO/ER LEVEL 

L~~D US E /CO~E q LE VEL 
L • '10 ISE , CO 'JEq LE 

~E~ETATICN STRESS 

LA'tDSLl OES 

EROSIO\ AS SESSMEN 

rCOS,(S,T -\ EVf\LUATIOi 

LEGEND: 

LA~GE SCALE 
l'lC,OJO 1:2J ,OOO 

PLATFORrl N AG 

AIR CR AFT 

ED IU 
'3/j ,OO 

SCALE SMALL SCALE 
l:~O , OOO 1:60 ,000 1:120,) 

SCALE 

ATELLlT E 

SY.VLAB 
1: 500 ,C:lG 

LANDSAT 
:1, 0')0 ,000 

--, 

---------- --------------- - - - - - - - - ... . .. . ... . ... . ------------------ - - - - - - - - _. . . . . . . . .. ... . ..... . .. . . . ------------- - - - - - - - - _ .............. ... ... ...... .. ........ ... . 

------------------ - - - - - - - - - .. .. - . . . . . . . . .. . ........ . - ------------------ - - - - - - - - - .. . ............. . --------- - --- - --- -... . ... . ..... - ............... . .... .. .. . 

_ _________ _ _ · 00 
_ ____ _______ __ -_-_- -- .. . "9\ :0 ___ ____ .... .. '~' e 

---- ----------- - - - - - - - - - - - -
__ .. ..... . ~ Z 

-------- --- - -- . . .. .. .. .. :0;; 

- ---- -- ---~.~ ~ ......... .... .g ~ .. - .. ~~ 

---------- - - - ----- - --
r- fTl ------------ - - ------ . ..... . .. . .. .. .... .. . .~ -- ---- - ----_ . . ....... , ............ . .... ..... .. . 

ERY US EF UL , rllGH ACCUR ACY LEVEL , EFFICIENT DATA SOURCE 
US EFUL WITH MODERATE ?ES TR ICTION , REQUIRES ~I GHLY SKILLE~ l~AGE A~ALYST S 
~l ~IT E D USEFU~NESS, R~:J!~[S ADVAN CED ANALYSIS TECHNIQUE S 

.' 
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r g rding th s lu 'anti minin' s t s on ' mi- nnu 1 'ls i . L w- l t:v ] 

ys tcm wi h f) lb' ,_ op na ris l s ( t nd - y [I'is , 1 01 .:lp-

plicati n ) currentl y p r v ide th bes AU r nt fo a s u f ci n and qu 

t iv 1y a pt:lb i n nnn j n t a 1 w and s und h. , 

or the ] gal nt t h 

In respon 0 nd 0 j Jt: t ' v . (1 r n 'n r - [I] ., 
ph t -I 

raphy at 1 : 5 ,00 .a1e wa s acqu r d )f a1 mining s 'd nt if led 

fr m an in i L, l int rpr at n of exl' in ) a r a J ph rd r l 

uro t mining s a us , areal nd the land ov r / u ~ n orm on 

nunediat ly vd j a nt r a s . 

Land ov r/us i n form t i on (T bl I J ) or r cas a ja ent t sand min-

ing sit s i being mnpp d on cl ar .1 ta t ov rl y which will b 

po s itioned n my1 ' r bas maps of t og r aph ' s h t s by means of r i t a-

ti n pins. Th s. nd min i ll g sit s wUI b f r asy cr s -re i n 

wi th compU d ] : 15 , 000 olor 70mm p 1 tob The minin si codin'j 

heme will t a uniqu indica t o r th s -

qu nc numb r r unique flight pl ann ng u rp s nd U. T.M . onlin es 

to the nearest 100 10 r s , indica t ing t he approximat 1 ca tion of he cen-

t er of th m' ning s it ( . g . 1\1-7-7 53/628 An wi h a 

100 x 100 met r d ba d n U.T .M. c dina : 4,000) w 1 b r o-

vid d t o d in f ur r [ r cn ng . 

A pro c dur or and mini g ha b en es t hed (Fi b 

9 and r p t has b which utlln h m ni tor 'ng and in 

v ntary pro dur s or sand min i ng p r a t juns i n Michiga n ( s r 

78) . 
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T BL E L!. --L. nd COVl'r It s U· d r Lh . S<l n I Dun IMtn lng 
(10 d lid a t r ~1ic ht an Lam! 'v r/Us 

iOll Sy ' t m, t 97S; D1 isl l\ La nd Re,' tit ' 

P )'r8 s , Nlc h lg I D( ~J ar 'tm > l1t f atura) o ll r s ) . 

--- _ ,==c ========::" ======== 
LAND C VER/ lJS E 

'() n 
MT !ll GA 

-------'--- - - -----------
In pre ation baRed 0 pr d ml a t Land Covp r l 
1 11 (100 x 100 m) ( ' ppr x. 2. " ar r s ) 

11 R ' l d nt ial 

1 1 N{> diurn a d IU gil pn s i 
1 Low n I1 S i I Y (h',' ~ h. n 1 J) , • I a T 

12 Comm r ial , Sl' '.Jc' ,' 11 1 In ~ t1tution 1 

13 Indu s r Ld 

I' Tral1 s p r .1 t1 0n. run mUll C' . iOIl a t d t 1 t l S 

17 Extr n iv , ' ur I <tC l' li n ng 

171 A ' ti v ' S l a tiS , Sp rl l ~ L 78 
172 In.c tlv L' St a tu s , Sp j n ~ 197 
1 73 a nd '(' orag 

18 r >t er y 

9 Rcc r ea i )l1dl 

1 1 }>ub l i 
192 I' i 11 

21 Cult iv,! cd rapJ , llltI and lmp r 'J 1'.1, tlll e 

t y c o f 

2 51 ('c' ,il l Cr o p ; (." cll .lrtis , bll~ ; 11 r I Lt'Po , in 'y, r i " Orll<llU n <ll 
Illrri' lli Lurf' , ChrL til,IS:, Lre., farIS , an d l t ll pC ' .1l t 

('rop«) 

11 II ' , bn "'OllS (,1' lI1ld i"lv 'r 

J? Shru b Crall d ,ov' " 

,+1 0 'i d u us ' 01 ','l 

42 en r rou FOl e, t 

43 Hix J Fest 

14 Dun Gr ' s s 

5 Wa r 

6 We lamL' 

62 on-For t ed e t <l nJs (hrll h sw lOp) 

63 V t ed Op e n I.],lt '1' 

7 Ba r r ' n 

r I '<I('h ~ .' 
71 ~'llHi 0 I tel' Tit;lll lh'a 'hl~'; 

II Tr,111s 1 j Oll , l1 /I,rl'd~; 



( 

SEL CTION OF 
R I R lTY AREA S 

FOR r r NVE N-
TO RY BY R 

SELECT APPRO PRI AT 
R.S. IMAGERY OR 

LECTE D PRIORITY 
AR A 

A WA I T 
AN E I E 
SA 0 IN1Nq 
LAND U E I 

--, 
ARE AL M ASUR .MENT 
OF CO ERCIAL 
SA DM INING OP RA
TIONS - -- -- _._----' 

UPDAT ING 
ROC DUR 

'-------

1 C . T SANDMtNtN 
ATA FROM SE CONDAR 

SO RC fS -- - - --,-------' 

lRANSF R INFORMA TI O 
o SITES N l NO 
lS / OVER TO BLUE -
RINTS 

{ 
-

C MP I F I LD CI K 
EQUIRI:.ME NTS AND 
AN MINE INF O. ON 

BLU P ~ T. WORKSH ETS 

1
-- ----

35MM COLOR 0 LIQU 
. PH T ASE FOR 
. SUS TH IGH 

__ ~~~FC~~ lTY AR EAS 

UP TI G CYCLE S LEC
nON f MINING 

AND USE /COVER IN 
ORM AT! N 

lut - rlc . 1 r t Out 111 1118 h( lrl u r f · It Ifch 'n . n u n 
HI n 1n, J n ' 1\ t 1 
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. 1, 
: wi I litH '1. 1s~,11 k ,lt {"I I . Illd IlI v ' Ill I~' ,'I 
III ' It- I' I llll i ' .' :lIld 11I11l' I .I/'i 

I. II J,II1 I ,; 

(; ' I I g ' I { ,\ 1\ 

Il l'll (f,1I1 I pilI l lll l 'l\ ( • I ,I t lI l ', ll Rl t 1I 1' ' I ,' 

,' ll' v :-l T. 1:lt:nn 1I1111 d I I~~ 
L,I I1 ~;jI , . Ildl ig,tIl I Ill\) 

'IlL' : , lI1d !lUl l ' ' I 'l l( t" i, II , 111.1 1,111.1); 1 III ' III .\ ' I (I'. l' Ill/ 1 'quln 

I I \ III tI, I i II. , I I II ,I I ,11" V 

, iI (I,, ' :: I ,lt . 'I'll' ~ {l' It I g III 

n ' p . 11 IlltH (\ I (1l1.11 1\.", III' 'I'S i~: (lt l ' ,1)," 11\ ' k~,i,\'II,IC"d I, {ml ll 'III I 'I\ ! ( It' 

I I' )' '~, , II II Il, Il lId 1,1:' • Il( I 11'1, d . 11 I (Ill' 1','11\,) 1 

I I 'I 

l Ill' Jun' ,',1\11 I.' 

tl .l l it It' 
i )t, 1 -

., , I I '1111 '( ',; lll:td' II in '111'1 1 ,I ll 

CIII 'II I I I" 1-111 ' I.' ,,( I I P l' I, II I in " 

IS' 1'''\1", 

f'lI Itt., ,11'1 I: ') , not) /!":; 1,1,,1., I.tl"" I:' lit: 'I 1111 (h .' it'litH',1t I'll II (h,' 

P I 



;ELATIO or DU E 

[FORM 0 SUBSr -
TUM FORMAT ION 
--- -

NON- ELEVA TED 

OvERR IDIt. G 

PERCHED 

DU [ FOR 

PARABOL I C DII H 

LIN AR DU IE RIDGE. --

DUj[ I RRAC 

DUNE PLAT OR ---

OOMAL DUN --

- COMP l FX DU ~ FI LD 

DUNE FLAT 

1ARG U AL SA D APRON 

- INTER- DU NE LO LA J) 

IlU ArI\ lLI[F 

OF 011 jf' FO R~' 

" ;llRA' £ I 111 !d l J 
I l W 

r- II I (;11 OJ 

t 
~'("\ IlF RA E 

LCl W 

I IGII 

:'I1lF. RAT 

111 [, 11 I 
OllE R E ~ 

I 
LO J 

II I Gil 

r~ mE. RA rt 

LO W 

III Gil 

/. l()[R T 

LOW 

'i 

f

OR I FrAT! ON OF DUllE 

f ORM I1H RESPECT Tol 

r S[ T SHORELl I 

OR ' L 
~ PAfl AI L[L J 

ARellA'1: t 
IRR E. GUL AR 

r PA R\LLE L 1 
NO L -t RCUAlE 

I R'1 EGU AR 

~ PARALLCL 
N()R~AL 

ARC lAT E -{ 
IRRE ULA R 

ARR NG ME NT 

OF DUNE FOR 

It GU LAR 

' R! PETITIV[ 

iN GULAR 

RL P T ITI ( 

r C; I GULAR 

L RlP T I I [ 

PA ALL EL H-' 5 I N[,ULAR 
NORMA L 

t RCUATE 
IRREGULAR EPETITI V[ 

S INGUL AR 

LRE PETI TI [ 

Fi gure O. -- :lU E MOR fIlIlOG' lU ( lflC 110 OF THE A E I CH IGAN SHOR 

wi Ll lAM Ro PIIO I rR 
.. ,I ", '' ' .' t " • ~r 

f) I I ~ I, 0 u',NS.tiIiEl r H 

" lrIll' ''1 q. II '.1 f R~I Y 

II 

U DERLYING Of 
OR ASSOC IATED 

LAN rORMS 

l .t.cusrR' 
OUt WASH PLA IN 
Al.LU I A 

f~O OR (CfSSIONM ~ R I ~ 

rIll PL AI 

I AC t~ 1 E 
ou WASH 
.. lUV IAl 

rNO OR R [Cr SSIO ~~1 P I 

ILL PLA IN 
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fr III th a l n seh m ) 

2. B rri r dun b undary 

3. Disc rnibl dun r st lin s 

4. a bl blu [er ts and 

1 k s 

lines of 0 d r 11gh r, l a iLiI 

Pr s nt landl t r b undarles 

6. B eh zon 

7 . p 1 va on 

Lo ea ion indi at r 

The prel im n r w rking d [ ni i on 0 b rr i > dun b unda ry " t ha 
1 nd ar boulld ry l in 0 h dun mpl x wlli II d i p l Y ~ t 

reI tiv i e wi thin -mil -\ id La ke Hicld ',lll " 
Th d lin a inform ti. n i s b in~ tran t 

1:24 a tat ov rlay e mpat ibl with th l ' n eov r l u ~ and 

surfa ce m'ning information that is bing ompiled und e r 
par-ate on-

traetual r ang m nt wi h th G 01 gy Division 0 
h D R (see Se t 'on 

C2) . Tog t he r thes s oure swill fac11ita t th r vi w f fu ur sand 

mining p rmi t appli ations as r quil:' d by law . 
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1n . I . ' . F L h ., nd IH 1 

01. i lIighw 
P ntio' , Hi h i nn 48 _ a 5 1 

J hu. n & All I rs n, ln l' 1\ Itl i n, , lin d r n r l rn 

th Fi h nu I iJdUf' S rvl ' " be n Ll ~ 

p r r "II r v i s iCHl 11 l'!' ' (at i t 1\ In ent r l ll' '1\ :.l \v/) . 

n 1 \v ldll R r ug 

Th \ i.IdlJ r' uA' i s , lll a'" I I, • ( . 'qu.1 rt: mi l s < • 7 sq . krn . ) n 

Dt d II S:1 I1mv ,tHIlI 3PI> l , tllta l m'1 s 1I h I th 'j 

[ , 11. \,1 . , i un 'u in .1lI :ll' • f p rim .:l'rl ' u l l\r ' l Land :1 h ' ' 11 -

f ur OJ.:l ( h ,\ ,Flin :In I Til ,1 n '-l . '-

th wHdll r lI f' i.' 1 ) 'U d ni l ' l h1.n th 1 0-

pI in . 

Th i nv nt r ntu " id lIt i in 1 land t p 11l.1 ii'll 

land h. rdw ds ( % , .In J p1 nd (- %) Il\ 'ni mum 2 . -

a r p J : 6 11 i ,' Il-:I 1 i lid -in t" r d 

ok n n in 1 1 7r: • Th l l .It l n d i in 

Tabl ] Thi datn \v~1 S Sli pI III n NI b g ~ in 

in rma 1 n brain d fr 111 1m '1n ~t' : tJ l'lk n n .l ul 

J hn n And r s It! J \v! (Il III 'l or III I 0 

nvcn r a a s al nu :\ r c n :1 1I Ln l n ' 

ruin pr '\ orin ~ :J ' I, \. l ' r pl ' lI1 ~\l1 ,' ubs 'q \l 'n t nvi r n lnU) <.1 1 as ' 

f r r u d 



T ULE 1 - . - - Lilllli ()v r 
, hLJw:J 's 
nv nU 1 

. I 

, 1 ~ '51 l .. I j 11 t s ( d 1n til 
. t 1 nn {~lJ c.l l t 

, hull \. N r s ll 

n 

Cr. HH- iru II 

SB Sh llb- l r\lsh 

1.11 1. wlnn 1 :Irc.lw 0 • 

LlI ' /I rdw ds ( 'opl i.n 

DtH i d 

' W tt 11\ d'" 11in 

\ . d (s p] ill ~ 

'C ul J nd 

1: kist '1 Uni 

Rull tl II ' 5 1 
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A i ullu,-:Ii- 'l' ',11\1 ;) J n 

1 pr 1 ie \II; ror, 'l s . I ( r J Ill l' 1 7 )V 'l11b 'I" 1 76 :lnd ) mbcr 

lC7 a 1 77) w np It n till' ,lPP J ie a lon ell qu (1 etgr -

'u llurn -uSC' v:llu: ti Oll 1\) t (' H I .1 ~ ~ l !, in Ea l on ,UlIlI ~ti ' I ig:tn. Th 

c h 'qu ' i .. '" .:l I" p t ' f l III : \ p 0' ' UIIT l O)h' b} til Ii II ig:1l1 r.1X C m-

mL ion ,111 1 u i i? '; :l ~oil s lP . n sl)p' map . nn I w ho m~lp . nnd j 1-

rill tin n ) t d j n 't fi l l In S i III pi' III '" k ( t , '(I I " V, (f Il :1 l, • 

I'he Pll1C tlu '( h et" I ' ll d c v c lopl' d i to d 11 \ pll :1 , ~ AG\'ALl'E of h 

n.ll s i Pro ' r 1Il (I' • , l c,)n [lulCI'-b " d i 11 t o ' \ aU 11 ,ys III d 

til Pr je: l. rhL' phasl' USl! t'oll Gnd S 1 1 Pl' dClta lllll. o Il 

urv ) , ,t i 11 ,ll 'd yi J J,' op,' yp lJ p )du 

in he l:;tlldy ,1 a. th ' l1 u J :l " . 'I pr 

u t 'vit in x " \"h r ' th I \'im , m Rt t Lv h.::l I n 'lid x 

[ 100 n .- lL~ n lJ I t d f r nd ng ar' ~ i n a r : Lng r z ''I: Th' 

hniqu i n )t ppl1 ' , I e t ur :m i' so ll, mu k :mu n r -

u turdl n )11 t h " , i.lR g r cdtly l?jh' d,' upon s 'u tu ' ,] 

pr cl r.:1 . nil g L' .II d r . i 11fl (0 1 ' ro 1) illl i s oft c 5p 1.1] Y 

Dat uI' ~ . Tl snll proc\uc t: i H y indl' . i s ,1 n ar ' s l i mat ' f 11 

in po ntj al of the 11, L .. ils r J 0 ilr -h, 1 s 

pro 1I iv : s , 1s ro t I 1 II . 

H') 1<1 l v< 1 u l11u h l bp I ' L' I 01" 'd t It ro 11 11 1 :tl m; kcl sur ' y. 

Th s ur y . ami n r cnt 5.11 c n t rd r t bl' h the IIrr n m:.ll 
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valu DE s 'l s wi h a parl i ul~ r pr du tivity nd " us ua ly 100 , or prime 

s il s . u h alO' rk l 'u rv t'y n 1 l ur ~111 lak s ' nto a oun l ea] ondi. ' on l'l , 

'na kf' t pr '"sur s a ml 'llHl , , S H o r pI' due on and o th r vila 

l and v lu ' n som ins t <nces , land valu m y be s im t ed r ma r 

han one l;m use . Fo r II a nee , ult lv ed c r o pland usua l l y ha '10 in

her ently diff r nt markc v]u t h n d e pastur 1 nd . 

Current mar k t va u s f r he parcel s con t ained in h map pin sys em 

are determined by multiplying th appropriat bas l and va lu by th ap -

propriate soil produe iv' t y ind SI e iEic , n n-agr ' ultural l and us s 

may be s el ctiv l y d lel d rom he analys is. Th ult in v lu s , in 

units of dol l rs per acre or dollars per and pare 1 , may be disp l d 

and s ummar' zed on a tlon-hy- s ' l i n bas is eFi . J 1) . 

Th u illty of thi s ystOt 0 th Co unty Equ 1 za 'on Oir r wa 

s uch hat he assign d his ~l partm nt f unds (or xpan ion t cover 

11 of his ounty. and geoe din t he dat a [ r ' 14-t wnship < r e wa s 

ample ted in-hou s . 1'h d t a wer th n key- punch d a nd v "ified a t 

MSU and us d i n th AGVAL E ph- s ~ a he RAP prog r am a g n ra t 

map produ t s . The erv i e were pr ovided on a ost- re imbur sable basi . 

The 'nformation is curr n tly 

in conjun tion wi lh a r 'Rsses 

l ng u ed dir tly in fo ur t wn s h'p s 

whi h i taki.n pl nc t hi y ar . Us 

d 

of the maps i s be 'ng io egrat into r ul r 

used a " a tr i ning tool in aSRcssm n proe dur 

rOil I nc and are also 

or ownship s p r vi aI's, 
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