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Nodrr ca oma a'd lhe cu-"rr p oG(l ?l Moodv An ForL' BasF G6nd Bav Wedpons Fa-ge {orole\

Geolgla. The obiedlves at Dare Raiqe were lo qua iiv $e Bffects ol mil lary a rcEfi on endangered
$4;s and lhe ;isk ol bird svikes to rni irary a rcafi Radar. rad o le emelry' sate lite blemelry and

a;ouslics were used to remotety monitor a lbid novemenb adoss lhe bombing rang6' The objeclv€ at

[,t@oy Arro ce Bdsec'andBjy weaponsRango isroouall t$ sh ol bid sfrkeslor lila-] aicrrr r
rf ha nagrg canF a has bee. aoded to rhese Fthnologeslo p w:de beller spe. es 'delrrcaron rna

@ d genedied is Lsed lo quanily h6 b.rd s$\e is^ andIo monilot ll^eelecis ollo{ lwe llvlnq on uLd brd
popuiations. This dsk analysis is disr I bur6d lo aircrews a.d m ission sch ed ule F lhrough ihe Bird Awldance

iddel sofrware: a mul .;edia.omputer model lsed to scheduLe llighls arcund highisk a@as, altitldes

andllmes. An outline is given ol the adar and telemelry .qulpmenl us.d

Kwods: Radar, Avoidance, Eledronic, Local J'rovemerls
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Th6 United Slates An Force (USAD BkdArcnfi srdke Hazard Teafi (BASH Team) co raded ceo Ma ne
lrc (Plam, ry) 1o construct and operare a mobile mda. instataiion al Dare Counv sombing Range
(DCBR), Norlh Carolina Theobiectivesof rhissrudvwere!u,

a) nvesligale the efiects ol lowlevelbombing missonson migratory bnds.
b) Ouanlily the rsk ot a bkd slrike to aic€ft opeGring al rhe range.

The Uniled Stales Flsh and Witdtife SeNice (USFWS) quesrioned the e(ecls ol low.tevetm ilary aircrafton
m grarion olendangerod species lhrough rhe atigalor River Naiona w tdute Retule (aFNWR) .1933. ltre
ARNWR entrey surclnds DCBR. The endangered species roufd ut tz nO and/of migraling lhiouoh the
area are fie Pe@g fe Farco. (Fat@ percginus anatun) and Batd Eagte lHatiaee 4 leucocephatB\. I\e
Air Force, in reply lo the usFws, Elsed the que$ion lhat acquisition ot and suroundin! the ranqe in the
past decade to creale lhe ARNWR may increase the isk ot a bjd st.ike lo usAF and us Naw a (ratt
o o . d t n g a I f F t d n 9 . A s a t p c d | | ' l d d d . w 4 | e c o n n e T c o b v t h d B A s H � � � � � � � � � � � � � � � � �
idenlily friqranb whose passage ws atlected by ancdl operations and to quanriJy lhe fisk ol a b rd slrike
at  ie range. h this way, even it nigalory bkds were nor adveBety aitecied by fiying operations, mi rary
lra ning could be reduced or stopped durng peiods ol increased or high bnd act vly.

w h rhe compretion or rhe study ar DGBF, rhe Edar project was conrnued ar Moody air Force Base (AFs)
andGrand Bay weapons Range (GBWR)insourh cedratGeorgia significanl bird sr ke h4ard erslswlh
ngrabryandres iden ibnds .The ins la ta t ion isduren iychang i .o roacompos i tewing tyngc l3os lvoA.
los afd F-16s A larco number ot rurk6y vujrures and btack vulrures in lhe area veaFround pr€sanl an
espac aily hieh rsk lo lhe single engined F.16.

The GBWR and most ol lhe surourd nC area s manaled as wid e retuges by Georlia Oepanfie ot
Natura Resources and USFWS. N4igial ons ol warertow, sa.dhit .ranes {Grrs @nadensir) and wood
sla*s (Mwletia afre.icana) wit be hon lorcd as possible bird srike isks. The usFws has voiced concem
about distuda..e ro wood stork rookeies, batd eagle.esl sires and bat caves Data colect€d wl assisl tn
achieving both nighr saiev and.onsetual o. obleclves Th s .ew poecl p.ov des an opponuniv ro €$ lhe
lse oi the Brd Avo dance Mode (BAtvt) concepl in an airie d environment ior schedutng depanures and
a(ivals ot I litary ancrafi.

Radd Svsiems. DCAR

AnS Band sutueillance nd (FR 33OODS,30 kw) was sehipermanen y tnsla ted o. a 6 n lowef al Fange
Operations lo detect arge bnds at tonq Enge. I has lho advantage over X bafd ndar ot .ol beng as
susceptible to the adverse efieds ol ground cluner and weather whch can mask brd tarcets. The
o'ad.,nrdgF o' f 6 \ysreT'5 1 e nrb.l ry ro detecr s nq e.md brds ar anv d qa .-. lrow";r n-f p e
smar  b i rdswere  de lec ted .  Theda lader@diomlh is€darwere therackofbdmovemenls in thexandv

An X Band sutueillance rad& (FF-a2500.25 kw) was mounied on a stde.in camper unt thar coud be
rebcaled to any areaaccessibeto a tolrwheet ddve Iruck The radar was used to delecl sinote smal bds
a <hon ' r  ger  r lgFdro  e .b 'on  a .  s ] -  d t  x  od  d  <y \ ran , .  rh  >  cdar  {as  advEF- r /  d fF l rod  by  g  o - .0
cluner and wealh€r. The radarw6 desoned to colect deta ed tnlomaton on bird movements in areas
previously idenllied by the s band radar or by obsetualion. This provided a croser took at sDecific areas oJ
nle'Fsr The -dc\ ot ord nove nenrc .n th. v cnd y & < ovFr d pon,o or- e..uoy a.easa;!otolt.d.

AnX aand venicatbeam radar {FR.s1ooD. 10 kw) was co tocated with th€ Xband surye ance €dar It had
a vedicalpenci beam parern ot radiation wh ch setoed asa precision Engetfder ll delected indtvidua
smal birds pass nC Ihrcugh lhe bean al heiqhls troh laomlol2OO m and Ou[s ro 24OO m. Ths des]gn' ad d bw slcnl,ano. F oJ TlF d sdd/alt"oA o h" sy.."n ia> rhal .r ooccturd d \ery >, al ro une or
" i rspdce.  wh" '  bdde l<ryandac lv lysds ,o4 . i lo "nerareovF l |nedd.ao- r14r [4 ;dacorbrd t ig l .'  

o  come oYlpn_ r r  c  l  m i r r t ion  wac nr  g r ted  bv  usFq -p  5 . toe ' td  (Fr .da  to r , -dzF"so t  b rd" . : . j /
underwhchlo place lhe vedicatbeam a enna. Gound ctufler was minmized bv shieldno the anreiia.
te dara cobdeo mdLared r1e nnber or o/o^ pas<'-g lhJouqh a r-o"- vou;e ot \p;" r r give.
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AnXSand conicalsc4 radd (FF alooD, 10 kw) was co-locatad with the s band suweillance ra&r and
moudsd on a 3 m towei lt h5d a 25 x 1.3 degree-wide beam around lhe wnical dis ll delected individlal
snalbrds passing through rhe b€an at heiqhls l.om 1ao m to 1200 m and gulls lo 4000 h Bnd largels
rerc ENded from the sc@en 4 eth6r sfiall, medium, lalge, or mulliples ol a largel siz6 The design
lcanned a la.ge volune ol an space and had a higher prcbabilitv ol delecti.g a bkd than ltre veftca beam
radar lnisws ext€helv benencialwhen low'density bi.d movenents occutred and a smaLler sanpLe sr2e
war insuJlicienl. Hwe@r, lhis system had high slanl range €tu6 and birds pGsing through th€ b€am
.oud only be allocated to height band (i.e. 130'360 m) and nol adual alutudes The nlmberot brds

lassinq throuqh a known voluhe ot space at a given altilude band was recoded,

Tho Fda6 w6@ linked lo vld€o r€corde6, and lapes were analyzed altd each six hour radar session
Video lapds were lsed to record bkd aclivity on lhe renge ifrpact a.ea ufmanned. This w6lo prevenl ross
oi lile in $e event of a sirav bomb, rockel or ammunlion ound

&lercl&

Iio s de.in Gdar unit and $e trailer unn had I m ielescopic ma{s lor lGcking lelefreq eqlipped b rds.
Compdetued dala logg€ls and scanning lel€hdry recete6 were used lo aubna carlv record me
p@s;me or absonce ol birds in lhe viciniv ol lhe bombing anoe along with aciivilv, tme and date vHf
raoro otemetry transmte,s.ere inslaled on 16 tu*ey vultures (calha,les auE) in 1994 lo monitor danv
acllvitv oanerns a.d moveme . In the tal oi 1ss4, in collabo@tion with usFws blologisls al Lake
Mana;uskeel NWF (Hyde Counly, NC), 16 tundra swans (O/ar @iumbianos) and 6 pinta I ducks (Anas

ad,a) wee equipped wnh t€lohetry iransnin€rs lo track local movements du ng lhe winter monlhs An
addi[onal 12tundra swans we€ adio'hgged al AFNWR in the lallol19S5 to track localmovemenls dunng
the winler months. Many ol lhe feeding stes used by lhe swans al the lake were unxnown

&!tu!?lac0!slicj{o!]ilali49

An aLnomated, nocllmal, night call, monitorng system was t€sled at ocBB to assess the equipment lor

deteding nlqhl bnd migratory aclivity. Tire lechnique was successlulv used io idenlily speces ol neo'
lropical m iqrants passing ovefiead.

Pak&le$iaLlaolv4lErcEU8

All ol he equipment used at DCBB is being used al Moodv AFB/GBWR Some improvemenrs were maoe,
and some addtonaleqlipmenl was Purchased to enhan.e remole s€nsinq capabiites on ihis project The
x band sutoelllance radar was semi.pomanenllv mounbd on a 3 m towd on GBWF lo track v6ry Local
mdemenls over fte range. We replaced lhe X band €dar on fie slide in u.it with an s band Edar b
rmp@e the mobile u.n capabilities. The s band is less aliecled by grolnd cllter, increases me range,or
bi d€redion, and incre6es our abiliv to locate high-nsk bird aclivitv aeas. Acou$ic monto ng will be
erpanded to help idenut oiher avian species haardous lo ancran and compremenl lhema imagery (see

bolow) lor species idenliicaton ol radar larqels.

]lere3LIoallry aaroera

TT va .ou5 radar unrrs Jsed at ocBF Proudeo nigh oraliry hQh ?sol-hon dala or rhe nuo oFt rlrrude
d6rrburc1 dGclol6nd re al,ve s'ze ol dl bids ctossi'g fte area one v6ry'nponad oiace or oarr r'l

was lackino was species identlica{on. To idenrily sp€cies ol bnds picked up on 6dar, a lh€rnal imaging
camea ha; b6ei ;o'bcated with lh6 vencal beam Edar on lhe slld€ in unii Anv bnd picked up on Ihe
.ad4 can now be idedilied to lamily, geous or species by ils silhouell€ shape and winq beat panein'

speci€sdalal@m the lhermal imag€ry .ame.a inc€asesthe accuracy ol calculaled bird slrLke rck species

decifc Edar dala willpemit a beier undeBtanding ot bnd behavior and [s efiect on drcan saielv

RadioTeremetto and satellile T6lefr eJtu

Badlo lelemelo willb€ used to colLecl dala onfie activilv ol sandhillcranes, wood sto s, red'tailed hawks,
black vullures and lu*ey vullures. additionaLly, sabLlite leLemelry wiLl be used on seleded miqralory
sp€cieslo detemine the migraton outes into and oll ol th6 study area
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