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!'bc eguipnsnt uod ducring this:field: ttip was -the SIR: :yatu—l. m;nm
SR-3004X graphie recorder; and the ADTEX. D7-6600 tape recorder. <The 120
NEZ anteana vwith the-Bodel 705DA1 transceiver was-used. :The scamaniag :
time on the-control uait was 290 nasoseconds, which, assuning a
d1electric constant of 81 for wvater, provided u approuatac aeminq .
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The. loada. m-x»mno genecrator fafled. to tu:a-onr and:to pmidc & ¢
steady soutce of power for :the GPR system in the field on 24 Pebruary.
The uait was taken into Laconia for repairs. Field operations resumed on
the afterncon of’ 25 Pebruary. On the moraing-of the 16 Psbruary, the:
generator begam operating erratically, surging, and outputting 158 volts:
rather -than 120 volts of power. A power surge dmood tho mox 8¢ Pover
nppx;r m cartailed. further-field operatiocas. = . . :s. -~ ¥ oo
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AS a mslt of these power-related problems, marine batteries have been
purchased to provide a more depeundable, portable source of power. The

P Nodel OG mr Suwly has bm :ctnmod to the nnanctnnt for xmin.
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This urm reprasents the nnt attnpt by SC8 to mitoz lake oo T
sedimentation with ground-penetrating radar {GPR). Barlier studies
coaducted in Plorida, Oklahoma, and nxu ‘were uploutory in ntnu and
did act attnpt to- ptmeo uubl. d‘ta. A A ~
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presestiys sedineatstion in lates is umfmm th the;atd. oz

“ fathoneters. yiMathometers. are ighly. um&n,,n!gp?_,, t, ophysical
tools.: :Fhaidepth of penetsatien of. £ b A9 grestar Ahan that of .
the GMR.: ver, for pany: ol ‘watershed, mon{tored by m, ptb' a

“are ‘relatively shallow and_dopth o penstration is mot 4 condess with

~ sither system. Fatheweters. eparate at lower frequencies’ tpan. m nsi .

.consequeatly previde peorer resolution ‘of. bottem conditions and' no = '
sub-bottom informatiom. The fathomater, unlike GPR, can not motut

- ice.. Unlike the GFR,. 1it:san. not take advantage of the speed.amd. ...
flexidility afferded by wister conditions. -This ntndy has: Rted.
~1imitations and advantages of uinq GPR tochuquq to, poztcx- Jaka st
sedinentation utnn. ;@;"@ ¥ ; : 2 .
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et n -euy;m uuéoud Ty peveral aum-. Ve havo xuma from our
N,Iiltlt“. Yo measure distances across lakes, a mylon line with markers
‘affixed at tes fgot:isterval was stretched between measured stakes on .. .

 sach shore. :Unfortunately,. the aylon lime stretched under strain and 2‘. ’
markers:slid along:the- iine:saking absolate. mtuoam }.-poutb;o. «wThis
duua will:have :te be modified for: future mutimn Ba
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: 'ﬂn snowmobile: tauod Lo pllL the huvuy nda mtmt slee nd

sateana sled through the snow (1.5 inches) at slow speeds. - Hick. uihuh

- provided a:more suitable sled for ‘palling the radar MM : ugh tho
'M.-“ittnutu lpudu travel. acroes:the.ice. was %@' X

ﬂta?

now lpud: nn noeomxy u th- epoutot u nqntzttto
_‘beside:-the antenna sled and dapress. as. svent marker. as. the ﬂ%mwu&
- 'each macket: affized. to.the mylon line.. The eveat macker. impresass & .
“:wertical pattern af marke aad Spaces Across the zadac's ’upuch !M ﬁ
“mt each observation site (see enclosed figure).  latter, -depth. ...

‘measurements wers ssaled from sach of. these utu.., Jught mual

‘discrepancies often exist betwesn the aites of measurements, the tuck o!
. the antenna, and the marke hptund‘pn the graphic profile by the . ..
" operator.. .The muod speed of :adum agross the teo m«l ugtuou
utoz :o muw R T e il g
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' pzoudc a’steady source of power for the GoR delayed and eventually '
‘ourtailed field verk. nun hattnuu !wu ma pnrehuod as n '

_«:mnt nto n s uzwyod uth the Gn u on hout. iu mu:iou “hour
. -and one-half was required to obtain 12 ground-truth depth measuremsnts .
‘Rarough the foe. This nanber of observation is mormally. considered
. azcessive, ut'\nrn' eeuoctod to xmzo tln‘ cmncy c! m"m data £«
 this utndy. s :

.‘**n”f"t»m "H! the 12 gmd-tnth‘obumum vere n-.nod with the S
scaled depth values oa the radar's graphic profile. The enclosed mttnr St
- diagram show the near perfect, positive correlation which oxict; bctn.n e
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the qzonad truth cm:ntlm m the -ccud aopthn tor the 12 .
_observation sites. ' The eoefficient of determinatioca for these vuuu is
“extremaly high {0.989). “The high value is zelated. t; the nninu,@o{

‘the GFR and te the covariation of the tweo uruu«. v ““¥he ‘regressiok il
.,-;Dpptouutu A stxalght Jine in the ecatter diagram, uocpt at shallow i %
“depth values, The resolution of ‘the 120 NNz antenna is mote imperfect ae
- shallow dopt!u and umnts for tho lnqht dtlpuity. v :

G,

rbc uqtmlu Qqntm of the :cattex diagran’ was uud to calculate hk- N

bottom depths at each sbhasrvation site. Using the cegreasion equation .. ...

{Depth =.1.08 + 0.0044xscaled value), 83 percent of the observation sites -

were within 0.2 foot, and 46 percent were within 0.1 foot of the ground

truth values. The absolute difference between the ground truth depths

,u& thp scaled imag unch !ton 0.0 to 0.6 toot at the 12 sites.

A typlcal profile pt- m;,hko mm at nkot site- 011 is enclosed. The
lake bottom has been highlighted with a- dark d.iu.‘. The hyperbolic ER
patterns in the wpper left~hand corner co:tupoad with auger holes whieh . .= -
‘were drilled through the 2.2 feet of ice. As the radar antenna passed . T
within"2"fest of each of these holes, some side reflections from thou
“holes were picked: fmudaxmr:m on_the radac!s ;rnﬁh. ,
el RN AT Teel i iiph” iﬂﬂﬁie B, 73“?%*% . S o
- Differencas in mf,g-emm ean be noted on BOSt pretun. ; I
_,‘mm-.xy Acpontdj gedimants. Are adpixtures. of . organics;, nineral nttor.
- and water.. - These stdiments are less contrasting than the firm earthea
_ntu:uls cnd yroduct' ny nnceum oa the gtlphlc proulu. _' R SR
m mueuunn of . G- Man !:osnauo:dm uﬁmﬂu m lev 2
,namuto has besn:gstablished, : Comparad with fatheometes: methods,’ m '*:%
-GPR. can be operated.sn jes ané is: therefore more: flezible and faster.: -
Resolution of Jake:bottom foatnres is:improved with.the: GPR.7;The use of . -
the. GPR-on.similar.surveys will depend:apon unum uumnyuq =1 :
tochnlquu, mipua;, nm! m: “uouu. U Lo
Era :g £5 \‘s 48
- ALL data hu ‘been tund .Over. to TOm: nuri. mlo'ut. uu'rc, to:
ptocnutn. -+ complets tesord of the graphic prefiles has but“toeumd
to Bruce Champeon under. 4° separate:cover: letteriizThamk:you for thim - =t
.’mo:tuﬂr ;o nrnw;lu lupm:t«aua, vith :menbexs of your: .uu.
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LAKE BOTTOM PROFILE
BAKER RIVER WATERSHED, NEW HAMPSHIRE



