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In January 2013, the United States Agency for International Development (USAID), the
Bangladesh Forest Department and the United States Forest Service (USFS) began a
collaborative project to address capacity needs in geospatial skills for natural resources
management for staff of the Bangladesh Forest Department. Through this project, the USFS,
together with local partner Center for Environmental and Geographic information Services
(CEGIS), developed and carried out a series of workshops and trainings. These manuals
consolidate the coursework and materials from three of these trainings:

1) Global Positioning Systems (GPS) 1
2) GPS 2
3) Training of Trainers for GPS

These courses were developed jointly by CEGIS and the USFS and taught by CEGIS. The
initial course provided an introduction to maps and hands-on instruction in the use of GPS
units. GPS 2 went more in-depth into the GPS technology, providing training in GPS unit
operation, data collection, maps, navigation and data storage. The Final course, Training of
Trainers, taught a selected group of Bangladesh Forest Department staff how to teach GPS use
to their colleagues, with the plan to replicate this training nationwide.

This series of three manuals has been consolidated by CEGIS with input from the Remote
Sensing Applications Center (RSAC) and the Flathead National Forest of the USFS. In addition
to the course work, the manuals also include valuable reference materials. They can be used as
a refresher for participants in these workshops or other workshops on GPS. Students who want
to teach themselves about these subjects can also use these manuals as self-guided teaching
materials. Finally, these manuals can be used by instructors to teach foresters or others about
GPS tools and their applications.

We hope that these manuals are useful to you to refresh and further develop your GPS skills for
management and monitoring of natural resources.

Valids Mezaj / Janina J grﬁzglsld Md Waji

Director, International Programs -Mission Birector Executive Director

Office United States Agency for Center for Environmental
United States est Service International Development / and Geographic Information

Bangladesh Service
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Point/Line/Polygon Features

T 8 WFS! TS AT NLITT 93 AT (<7, QTSI
SAZOFIST ¢

3. Point, line and polygon IR TEMR foze F9Ce AHET |
2. Gramin GPS 78s @ FRFTSH Point, line W3R polygon IBIIAR AT FICS A0 |
9. Point Traverse €98 Hybird Traverse @€ S T FACS AR |

Points o Lines Polygons [
. . —C

Garmin GPS map 78s € point 3§ Waypoint [ €3 line 98 € Polygon I8 Track TR0 ez F41 27 |
AFCATF Garmin GPS map 78s @ polygon 9& polvgon IO save TR @I ST (R | T, GF(0 Q0T
GGTS polygon IGCE Track RO @R F47 27 (4 Wil [KQIfre SITABAT A7l Sikes! F40 23 1)

Web address
SI7E] OCRT A [Che [e1le ST e

http:/ /webhelp.esti.com/arcgisserver/9.3/java/geodatabases/ feature class_basics.htm

Point Feature
G Point I BIFSHCT X /Y /7 BT IRTT AT T |
TrrRRels T, FEACAEE, R =] ST I
" B Point T TS Enter/Mark BT (509 4T FHe@Z FA1 A, T S A0 TR 20K |

Point Feature 9 S« Ji«) SRz
e {6 St/ m@e S/ fefema i1/t Sife, @ oitqy e FoEE B 2A2fs |
o OB JA 47 fTAE @@ Point Feature IR 08 AT
e GIS T0® Point Feature T Garmin GPS-@ I I/T
e Point Feature T8 TCF entry 41 A
o ISP T T WADG (ATF Point Feature B 5167 1 T |
e Point Peature TBET (AR CF@ QTSR 20T IS4 A0 |

ST ST Sy e e e Feee
http:/ /wiki.gis.com /wiki/index.php/Point_Feature_Class
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Waypoint Averaging Function

" Waypoint Averaging Function SR FCH ST 98T Point Feature TSR T |
Waypoint Avg.>Create Waypoint>T&57 %, T47 sample confidence $00% 2T TIT Save T |

sere Select Save to add a
€5 Stopwatch Ciate Wauoint sample with averaged
%] Area Calculation W 092 (Saturday) values
910m B0* 093
! Photo Viewer W BEAT
) 6Kkm 7> Sample Confidence

W Hant and Fish W TONKABOTI BEAT

2 " 110km 137°
8) share Wirelessly W TONKABOTI BEAT

Wa int Ava. 110km 137°
& L . ¥ 039 (10-AUG-12)
&5 Geocaches 16km  270°
= W RBATAZND

Waypoint Averaging Function
o A (LS IS G MENU I 737 5iof o
e Waypoint Average o T
e “Create Waypoint” foroe T
o  GPS @49 Points @R 9F AR I 49 TRT T AR | Average point ST (=)
Waypoint [EIS "T‘{@E EIC I
e  Waypoint averaging T4 $1I Sbe -
T A4 AT QG T, T G o] AT, T 02T NDRMC 106 ALt FICGEE A Fiysieqist
T4 AT |
Line Feature
n i g TR ST @b s @4 tofd 27 |
R T T S SRS Rl e w1 28 81, AN QB A, g 41, AT |
B Garmin GPS @3 Track funcrion TGF 5712+ b TMegZ &1 TF |
Line Feature

o Al Taf*iBy g fernia tweds sifasre 4 27
o  GIS T® Garmin GPS @ @S 1337 5Tgleoa < W@0e 2T |
o IR (R G 0@ B @7 ALK F4T (@S AT |

Web address
el OCRIA Sy [WebE [eTRple Sy pree
http://wiki.gis.com/wiki/index.php/Line_Feature_Class
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Track AR A&

Current Track

Track Manager>Current Track™>Clear Current Track™>Yes A5 P

Current Track - 3 - Current track saved
- nter Name Enter Name as
02-APR-13 03:53:47
PM

=" Do you want to clear
the current track?

' Savepotion  JOZAPRL3 03:53:47 P | J02-APR-13 03:53:47 P

Save Track>Enter Name>Done>Yes 407 e
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Track &R TGS

qM S
e Main Menu T Track Manager 5 e
e ST Current Track BT 2o |
e Clear Current Track 4157 T |
o T 7T Yes WI5T T2 |

H6 : qM track log @ data TH, SIRCE AR save T A |
o W 3[R TW Map screen @ Y ST AF |

o (IR YR FACO B, (2 FIZ I GPS T2 T A |

Note: 3 FEEAARFLTOR AL Follow A6 X | (@N: AW FATT (@I 212 re 5ieses oz =3
AT T2F AFCS T(F, (FIF shortcut A= FAT ANF | IM W T 77 break (ATF [0 AF0e T(A |

g9
o TV AN linc feature 4T 1T &S MDA, AT Track Manager-¢ AT Current Track sclect
EEGOE

e Track filc 97 TR AN a9 I |
e Donc & 7 |

e Current track 5 0% TS Yes FFRI67 9 3 7 track (TR & 2[F41Y 3 F2p SI2Q TS
data collcct T &, current track €@ No W57 26 |

Track TRER &® (contd.)

Track Log Track Log

Record, Show On Map Enter Time Record, Show On Map

Record Method Record Method
Auto 00:00:30 Time

Recording Interval 1 Recording Interval
Most Often a 00:00:30
More Often B Auto Archive
Normal When Full
Less Often &

Least Often

7' MENU 519> Setup 4157 F@9>Track 467 F%7>Record Method F&57 3 |

Tracks-49 Setup W (e Tt forad T itd | TRIFTFIA Record Method Z0® Auto, Time, N[
Distance % 3908 2@ | I Auto BT 1 S ©03 IRZTSE More Often WLET Less Often; Most
Often &ET Least Often &5 T909 #I1Ca, A e (AeaT =GR |
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Twiege

QTG TEBE ©F I Q! AT Facae | [ Tow wres qme ST Fa0e @oe 59 | e qieE
ST T GHG STH 1T A0 T <12 T2 | (313 T8I T+ it Aeaifers gafe | @<4e & Track
GF Most Often FETAG [IZT FE A2 AN 5 TG Save FACS A& |

Polygon Feature

" G Polygon R T TCAF ST R AT @A 22T ¢ 17 T T g @3 Polygon
a7 @G WeifTe rraes Wit |
43 Polygon foxlG AT g i A7

A. Track T&MS(® ATTFLI polvgon TETE GIS & AR 90
B. GIS -4 W [RAR AT ML (single/ waypoint average function)
C. GPS 9 Area calculation function TALE F08

Polygon Feature

» Polygon Feature, area-99 SI€GCT ATsT=T a7 27 |

o GISTEF Garmin GPS @=aT A |
Navigation 43 FEESE & map screen ¢ Wadl T |

o S Traverse methods U7 MYITT (¥ point data TEE T TATE, ©f I IE /IS GIS
4 Polygon Feature Cod T T |

Polygon Feature MeATRA Ao

A, Track A&ST MLT GIS @ polygon FELICH FAT

Polygon Feature 99 data TREZ TS Track «F L fTas SoRe 0@ 20 |
o Feature T Traverse F@ T4 WA ¥PF point-9 (R ©4T Track-B Save FP |
o  Track B ST T Fa7 TACIGI ST analysis 99 & GIS @ load 47 T |

B. GIS &Ny fawd seaes

o @Y ﬁ—"@ AT AT GISaPolygon features cofq el ARy

o T &TAT single point TS AT SHIM Waypointaveraging methods 97 TITTS TS AT

o TFSR AT et e 2T @ egre W 6 0 |
Area AT Trweel] SARRTECS Fqoice GIS 9 ST S AT 9% @AHF Oy ALATS
1AM |

C. GPS A QT el siafe [
GPS &9 Area Calculation Function TJ9R[E FCH'8 Polygon feature AT 41 17 |
TSl ZIZCT Polygon feature-4F Arca Calculation Function fC& SICabT T4 X0 |
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Select Start. Then
walk around the

raging Sant 'NWGo meter of the area
— J ¥ nm to calculate, Current i::(kw
Profile When finished, select : J-APMAJ“ 07:54:51

Calculate to see the
area inside the path
you walked,

- -

Area Calculation Function
Area Calealation™Start>Calculate > Save Track> Enter name>Done>Ok FI5 T2 |

Area Calculation Function

fATsa dioetet SepEe S

e Main Menu (2T&F Area Calculation &5 & |

o Traverse O3 SFCS Start (T T3 |

o FRYFSR Y feature 0 7Y <9 7faay 4 |

o T QR S #14 Calculate 74167 w5 |

e Save Track fT4i5a F<Fe |

o Track 93 SoT® AP T |

e OK fordive Fee |

o QU WA AR Area calculate FICIT QIR Track-9 save FICE |

(5 FRER AT WHS/Ewe AF TeTR=0F (@7, O transfer 9 TN ©f DiFeaas 72wF o @9,
03_Apr13_polyl | STRCIM (G =12 FIRCER AT AL foTeds AFo 0 |

Pros:

AFARE Arca-F AR S IR, track 6 T F1 AT, Polveon feature TeaT I TS 2T |

Cons:

AT AT track IF T W A1, ©F (ATF 70 AT, GPS UF U7 9941 Aeene @fs o e |

Point Traverse

" Point Traverse R waypoints G G0 RS, T 90 feature 97 ST e SeeE 4 =T @3
Point (™) Traverse (F&fGIFICR T @S polygon shape ANGTRA, AT @12 feature T
olo® 0 Q9T 92 feature AN Area Caleulation 9T AT |

» O35 S Point Traverse 9 T ZeaTr:

- STeEfRS log file 97 FNFAT TR notes AT |

- Way point Average function 9¥ IR |

- (@ feature 0 S traverse FICRT, ©F accurate shape ARG TWAT data (T2T) 7@AX |
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Pros:

" Waypoint Average function TR T Accurate point ((F77) T2 S, WF F1 T3, T0 1 T
AR AT 7R &P FA0 AR

n Y T AR TR A O) AR 76T g Tae! Z Sy S99 QTS (72 |

L IRUES Waypoint Average function NS G SaPD P-40TT &y Ol |

Cons:

o 2R Area Calculation €l T 1 |
Data (207) JRCFSE ARG F4C8 20<, ACe & Point () =i 7 7 |

Hybrid Traverse

" &5 Traverse T FaC® S (Hybrid) & I9117 F41 AW, ATF@ 1331 SOIEF @ HERARR
FE G0 Polygon feature o 91 =T |
LIRS Hybrid traverse @< & GCATS2 ©ICeT (6 @32 data € PEIOICS GIS-& Process/f =4 |

ISETRE:

o GG track FETFE @F6 T Plantation (I #Af501 Feay &5 06 |
S Satcllites R & 20 ot @O reception!

2ATEE G FAE TS Data (TAT) RIS FACZ O track @ save T |

SIS, S satellite coverage (signal) ATETT GHIE TREF ST FACe A OF TNE GF1 typical
point traverse method @& MG waypoint Averaging-d @R point &R TS AE | 92 TG Awho
YTSIF0 BT readings 49 accuracy €€ ogfe saca W92 afdae readings e Twet F9g w9k @
QC*E Data 7T Tg TECE OF Save FACO TS FAF IR SN AMF IS F99 ARIF Fa00
MIEISEN

ST 49 3§ Ficld (ATF AT SITA T ST a2l (@0 ST |

T 8 ST @A, ST data WIZAFH € data (TT) process TG &F WA ST GIS WFed
ST 20O ATCT |

T4 W3 Data (997 ST 200 (@0, =124 ZH0T (@0 #tg T <797 7@ Fh00 20e AAltd | GPS,
Chain €32 Bearing TR e <4 orere #i5w 20 «Ia |
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A5 AGfCTHT
v Point/Line/Polygon f&?
v' Garmin GPS map 78s & W4T Point data FRAR S &
v' Garmin GPS map 78s G N Line data AR A A&NS
v Polygon data e %
v Garmin GPS map 78s-4% Area Calculation Function-43 T4IGN 3R5fZ® Polygon data
v Point Traverse and Hybrid Traverse @it Point 7RaR 35

T QIR WFS! TP 8
Garmin GPS map 78s [T T Data Fegig NG[S

FAAS 9B AT [ew, e GPs TSRG wEr WTAe R AWM (N, FIRAT 9T ST
R R oltet] weies 2Tedl W | drefe ezl 39 A20e2 ENTER/MARK 416+ 57 facy
TTway point TR FACS AREN | Waypoint Averaging Function AR FCI G5 f[WME g o<
Point Feature ATIACS AT | (AT HLHAAZADAAT track save P& OF study area (TP afar T
G, BT, <ty FOE AL @ polvgon area (TN A, GF> FIF B Area Calculation Function—€d
STTHIC SR S0 ATAE |
o=t

A, O MEZ TG WA GO AT FAT T (ALFS, (FIF O Simple Waypoint G9R Average T
o s 20, R UL Ey EAICE] EFB Waypoint 1w aypoint Average T O A Waypoint
eeltE o dieteter Smae Twe:
T Menu (% (A0S MENU 546 7739 519
Waypoint Average oo TP

Create Waypoint BRI ST
T2 T AT NG L d00% A AT $U Save W6 F26 |
Track “8@TRT (F@ Track Manager 09 TS mhe SRS F: Track Manager BRG] ‘71:@4
Main Menu>Setup >Track. 09 Record Method foom e
TG AR & (FF6 RS Auto IR (FFCR FILT Normal FE0 T | S=IF AT 11 A8
T (AR RS Auto QIR (TR TWILT More Often U Most Often 57 w2 |
B Main Menu 209 Track Manager o T
B “T99 Current Track 45 FePeT |
B Clear Current Track 9 (ST Yes G5 Te)

CAIG: ST Track log-4 7 OF AP OICeT S ©f IRTT P!

“"EEEN

o
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B 3= o0 TNhE *WE T @re AiE |
B & line feature AT FACS BI3EE GPS B & 97 920 T4 |

B TIT Line fearure (319 2T ©AF 7T Track Manager X Current Track TE B P |
B Track FiEcem TS 7 e |
B Done f&i57 T2 |

B 757 IF @A GF0 track 70O Yes 57 7 9T 98 track OF AT Al o7 Wro 518
No &=

ARBFSICI Track AT AT F, ATGRICE AT TR 104 ATLTS #/1Ca |
D. TSNS *&f® S=pEel FCT Area Calculation 9T NG polygon &R T4l A
B Main Menu 20S Area Calculation T dow T |
B ¥ T4 @ feature O T A0S ©F FACET ©IT Seart [FH5T F2077 |
B @ fearure T S fre wiesg; %WWWWW%@W |
W T SIS SR RIS $4T Calculate &5 520 |
B Save Track S |
W Track e e o |
B OX <&ive s |

ABSIT Track T YT F, TG T €7 F7Z o102 qries 2T |
T
G FICE T T AN A0

B Mark waypoint TR F LEIEANG aypoint ZMST AT |

B Waypoint Averaging T [IZA R ST Waypoint “NeHT AT |

B 956 71EFFFS Track |

B 2Te AR QF0 polygon GF Area AR TR |
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ST
G ol (AT ARSIl 8

S, MEBT CFT Q2 D@ F2TF FGF AR AWH FACS I |
3. T s [ae AoF Ted Mee 210 |
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Map (Vi=o@)

G TWve 2T @ TEles s i T @
FE I, I, AN Terifog wuRs! SR
92 FIfE T BT 40 |

" YhE IR 2T

- RTSPGRR TSR AT
AR

- Navigating-9 43R

Reference-¢

Map (Tf@)

o 43 Map JREAT AP GAFICFALAT AT #RACT TAFI FC |

o FNER AT TS ALFH F41 = |

o LHOT G SAfaer Map-4 map scale T TLICH L DM 2T |
TSP R TSP §
Tigae: TAFES! (AN B HFH NS ZACS A | AW ARHIC 21 2 TSI0T S A SR
Tai Afe W2 TERY whed AR ZRT ¢ of [y Fare = 7] |
AfEl 8
TARAN: IFCH I FAFS] OF B TR T ST (1St Fa0n | FSf 5iiwe Tga a9 (@ F0yo
2its fre | o Fitg AW IS8T TR T TRR/SHE AR THbE (TF AE O A YT G
T I @I G o Qo ARFEAT A= FACS MR |

Navigating and Reference :

TARA >: IFGH BT/ I GEFE [T Gt T FAce bl | O W e A g7 W
QTN | AM ST FR G0 6@ AMF SR (I ©F Navigate FACE FRITAS! FA |

AR R: AT I G I (AR, WA @7 @3 aferame g FaEs | e Fiee am
A R TN I (I I WBRMCTI NADE AT ©F WA Reference TAba RETT IR IS
ST QIR AT ARG L IO TADTAT DT FCA I (FCGCR A FCACE O TS AR |
Web address

ST S G (7067 [216plo. ST PP
http://en.wikipedia.org/wiki/Map
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Map Scale (VDG ¢FeT)

" (T T IO FHCSH AL G TF B Hpd ST |

= IoAbE (O TF ALl -
- g9l M:¢o,000

(TFTE » 9% = BRIl ¢o,000 GFF)
- P A > GLAL = $f¥ TS ¢o,000 ETI.

Y @R = y/x EAL
- Scale Bar: TU%@?P{W

Map Scale (b (%) @6 TFb@ (RIG (T, TC CFoT QIR SCAS Y AR CFeT =TT &3Ta0en F4l
= | NHGER (=I5 T M & ST (@ TG GAICF THGT 1 Y | GF FAT TG GAPIS (RT
WP ToF[AT T T | AT WNHOCER (=5 (F FeA 7, IR AL TAF @R AfSl weH
SCAFFS (BT R | WAAMCE @ CFT 49 DG (@1 (BT G REfreed Sorgei Fh 7 A
@, (& GH0 7 T 90 =7 ARG |

®% Scale — 3% [Sifde

1:5,000,000
1 cm = 5,000,000 cm
1 ecm =50 km

TYA Scale
1:250,000

1 em = 250,000cm
lem =25km

99 Scale — % fsifte

v

1:50,000
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1ecm =0.5km

Web address
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Map €F Z RS Aq©

" JADE@ @ B XS Y BAICHT NGGCN A Fh0 AR |

» (OMIRTE FAEARS TG @ TS =, A ST QTG TG (TS ZF |

» SR I e e SR @3 G 9F 77
Map 97 FAT &S

o I, Fquator 9 T I A< (0-90 degrees) SAZW w1 HC |

SRRt @R Fifree RISt o o o wfaefre =

o TN, Prime Meridian 9 2 A1 2T (0-180 degrees) SREFIA T | Prime Meridian,

Greenwich, England 99 T e eqifgs |

meridian

Web address
STET SR G (067 [o1eels. Saprael Feeey
http:/ /en.wikipedia.org/wiki/Map

IR @ gifRare

SR R I @ BT _A:

®  Degrees Minutes Seconds (DMS)
Longitude 32° 30’ 0” East
Tatitude 13° 45” 30” South

= Degrees Decimal Minutes (DM)
Longitude 32° 30.0’ East
Tatitude 13° 45.5” South

®=  Decimal Degrees (DD)
Longitude 32.5° Hast
Tatitude 13.7583° South
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GPS @ 2T T T A w==E, el ff+ s e aew Faear

° DEGREES'MINUTES“SECONDS

SR 8 Fifge

e i s EeEs (DMS) 7o ©he {6l (DD) | “&fs s o Zeei-

9F51«F Coordinate Systems ; W e

TRE OB I2eT AZe AP 2w : :

s f&at = wo WG

s 5 = y/vo foit

Yo CTF = » [ 5

S TS = dfovoo B

AIfEeT ©2° 06 67 &
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M0° +8¢/¥0° + Vo OYo0° = H©.qeH0°

Shapefile CSfATS (CRTCTE B FTHET TS |

TF—
4
7

Bangladesh Transverse Mercator (BTM).
Universal Transverse Mercator (UTM) ' LT S 1]

s tetes
] !

XY ZEIEF meters € G 1 A : } '1
‘jﬁﬁr A 60 & UTM zones I8 8-

T 736 UTM Zones <9 (45 @92
46) LT QR |

X,Y BieF AT @F T3

R LR R AR A S
wielmie s [0 %]n o o lete aiolels ale wiu e il ol

Bangladesh Transverse Mercator (BTM)

@fB So T &F B, Al Tlood Action Plan 19 (FAP 19) &3 ST (AT S0 |
90° Fast (& Central Meridian RT3 5927 341 27 |
T A0 T ST UTM ST AT OI UGS Ffo FANL T BTM T I 2 |
Bangladesh Transverse Mercator TE=ta #Affife ftsy o 2
o Tentative Name : Bangladesh Transverse Mercator (BTM)
Projection : Transverse Mercator
Ellipsoid : Everest 1830
Scale Factor : 0.9996
Central Meridian : 90 (E)
Latitude of Origin : 0 (Equator)
False Easting : 500,000
False Northing : -2,000,000
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Topographic (Topo) Maps
®  Navigation 43R Reference A & IR0
" IPOT IR AT LN TEIAR
- O ARG G TS, W, TR
- TS T BN W, FR S 99, (@
- R Cofy s wi, @fes Brea, Wfes wifge, g, <f
- Topography/elevation &FCH & AN Contour (FTCAFS (TN HI2© JF |

Contour (IS @)

RS (@ 20 FORTE (@ A FE TADE TR e Z0o F© CHO AT ©f A | AWFGS @2
G2 TSI 7 FTCF IR FCF | YT FIeE ST G2 Two RS S2Z47 F | Ao @F
I Ao e A= T |

TS @ =CS PIRHA IR T4 7T @AF- #IRICSH Fol, Al @R, MGl I Wepes| {75 #H1=1S | Saddle
TR it T P g fp o |

Stream or Peak or Hilltop
Drainage

-

Saddle

Navigation 93 & Topo Maps 93 R

n FAIS ey
- Topographic V¥ D@ ZCO S ¢ Fifersirer ST feyefay < =i |
Navigation @9 & Topo Maps -4 IR S
Topographic MDE X SIFIA 8 AN TR ROOYOPY | oo

0 YT &R Garmin GPS map 78s 9 @ &I
&I navigate T M |

I G G T mannally S FAAIT
A AFIST AN AT T 2T |
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Topo Map ¥R X0 TAP 8 Gt s{faaraf

1cm = 500 meters

e

< JZcm: 1000 meters ( 1km)

b )
1:50,000 1:50,000
1 em = 500 meters ’ 1 ecm = 500 meters
0 1 2 4 | o 1+ 2 4
t ¢ ¥ :K'u;“l‘: * ¥ 1 ' i ' ) ) 'Kiorr:otors‘ ) ) ) . &

e 000 TG x Y¢oo FiGE = ¢,000,000 3ot o

o TR : > (TFT = do,000 I oI

® (,000,00/%0,000 = ¢00 (TFA
Topo Map X XC GAP 8 G Al
W ST GF 0 diagonal scale ACE SIRCE AT Topo W S Y ITRONE Y GIR eI AT TS
A |
2TOTF Topo WL oft fog Gawe T=iva Fet “neq a7 |

o GNR™TE (Verbal Scale),

o TS ORI THA W2

o fo@red cFe
G C&eeT Nivtma » G BRe coo fBH em o 7 e Wil 7w TFe @ G 1wy
OGN FACS B O AP BRICS Sooo FHE 1 3.1, 7y Afowmy Fare =07 |
GFES(TF, Topo T (FIF ATCF GeNFE AG 8 &g ARSI I GMRE THER ML 97 WS
S(frs) T R | TwiReel, Wbt GSie ARSI GHFETy AW ¢ ELN. = o fite =3
¢*eoo=3¢oo FBE | MHw 4F 8TLAL 27 O BAILS A 8*coo=000 FBR | T AT I
2¢00*3000= 000000 IABGI |
Web address
ST OCRF Sy o4 [e1elo Soaa’ P
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L (@ F B ST TMFHABI] A | WA LFHS 2B NF data FIHOT WHACSCAD) 6% 2@Ea] o
YwTey BT RS

- A AE data GIR TGS S RS @B PC 3T laprop-4 Fedrwe a4 | @t aFifgs
data &R VST GCH) FOBAIGT Z0© AT |

- oFEA RO FIEE & GG folder TO FEA

- GPS format data (& GIS format data (ACF T g

- GPS 99 raw data (= processed GPS data (T S[EWl A

- PO GIS data T 5o S99 GIS data (ATF Se1w A3 | A6 F0 it SIEMT data
processor ¥ ECA] GG TG (FITIF Cofd FA0S AT |

- (T forse SRl FIREE W non-alpha-numeric L3T*ET MG I T AR Tfow 77 |
¢ @ GIEE <2 underscores IR 408 AIGE |
Data TIBIAT @32 data documentation T8 T € FHET 9 |

W File Structure U SHIZAS

Afsb afedirmas fery @ file structure WA <Fr ©f6® | Areemmst 3 feitam wars
AFEBIT TS unit 97 FAHH TR folder AT
ie. ROM—@e_RG

[Project €S =]

- Project OF QT file a3 4R RS
I ATEHCAT

- .gpx tolder, raw GPS data G &
- GIS folder, shapefiles 43R
Geodatabases d9 €]

- Google ELarth folder, .kmls
(Keyhole Markup Language) @3 &ty

B deat rumdechat
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W File Structure €3 ©RIZe

Geospatial Data -Gi File Structure @3 GFB THIERe (T BOLD line WEMT @36 Folder (F (@A)
{Division} {i.e. Chittagong_notth}
{Range} {i.c. Mirsarai}
{Beat} {i.c. Baman Sundar}
{yyyy_project_name} {i.c., 2013_Boundary_delineation}

» base_data {base data not created for the project, and do not need to have backup copies made daily}
" dem {digital elevation model data and detived products}
" logos{agency logos, typicallv in non-geospatial raster format}
»  orthoimagery{ ortho corrected imagery}
" other_maps { scanned maps such as visitor or district maps}
" topo_maps { scanned topo maps or cadastral maps}

" vector {vector data file types}
» documents {spreadshects, text documents, unit log, digital photos used on maps, etc. }

» project_data{data created on or for the project}

" project spatial data file {the mastet project geospatial data file which contains all the
project feature classes or shapefiles}

" backups{contains date/time stamped backup project spatial data files from project
geospatial data file for disaster recovery purposes}

" exports {contains date/time stamped project spatial data export files for exchange via ftp or other
means}

» final {contains final date/time stamped project spatial data export files for use by the hosting
agency or other local organizations}

" ops {optional, contains GIS data from field GPS downloads}

* modified_base_data {base data edited for the project, i.e. roads, ownership & structures}

" other optional folders

» products {contains GIS map and other product files produced for the project}
. {yyyymmdd} all map products for the intended date of use, not the date of creation

= final {contains copies of all final map products for the project}

» projects {GIS product tasks, daily map document files}
* master map document files {the master map document files, one for each map product}

" backups {contains backup map document files copied from master map document files}

» tools{extensions, tools or other software tools and used for the project}
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Figure a: ArcGIS software-9 WS Attribute Table

Data Backup
Data backup IS, files @R folder I (0T ©F TP@ITRT ST T AT I FACE (/T |
~ P (AT ALRS Data STR IS 7@ A
QIR FAE ¢ O, I, T, 7{{’1@@ feature, Wli?ﬂcg??ﬁ attributes.
—~  PCTlaptop € T© 4 9 WqJ data Download F4T
— A G SR IR GO e[S G G2 IRRE Al

— ORI @0 flash drives TR FAT (-T2, BB uploading T3 (215
dataset AR S FIX© RCS AT 1)
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Metadata
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RS T SFS A |

@ 4 e 3
- TR A
— R AT (R, Y SRSl TR JCATR, O FRATR (I standard STETEe w4l REARET)
- o9 (TR e FEE)
- AR SRS

Metadata
“FSSDE.firehis_pl” 7T @<{5 layer 99 Metadata 99 Swizae (aa 2eetl

sisifer 7 ArcGIS software &9 10 Ao 1 &7 SiRee W=l W=7 @B metadara Sy G ACS A |

{15 TS
v’ Data-49 Jtag Vawe
v’ GPS ©27 IRgrfar
v’ AETCA I [GO0ed S W File Structure
v’ GPS Data-ad @ell@e ToTF STEHar
v' GPS Data &9 F=ATE ST
v GPS Data 49 CIGTSIGT K& SACABT
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ffeq 7 Reri @i (37 Reto «ifeares) @, 76, @ 3k e (@ TojEe 2re #IF | O,
B AN datasct 7o T s@Pd A RIMS unit T 328 datasct TSRTS RS T |

G2 FPAAG FAEF AT TS FAGTTR T T4 Eoe-

B J<zReEr @ Folder Directory o7 T, TS, Project Name / Division_Name/
Range Name/ Beat_NameBeat Name Folder b7 (oo IRERERa fog 39099 8% sub-folders

todit wEead, @, GPX_file, Shape_file, Kml_file, Other_documents | AR GPS data 7
¢ 3 subfolder-& T Fe |

B T92SE F9F M2 GPS data @9 Metadata ST BT TG |

ﬁ Z
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o

B S PC 91 laptop T 36 o Feee |
B oI @RI data RFF FACS BT (12 directory 8 M |

B S5 @i task SEAT folder @3 sub-folder 4T T |
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Figure a: USB cable €% Figure b: USB cable 99 <G Figure ¢:GPS Screen (°™7) @ GPS
LT Taptop Al FRCHIEA GPS device Y I device & PC-97 TS 20 9@
ST IR FAT TG oW TG T fod orr AT

GPS fafT®R USB cable @3 LT FITHICAR AL LA FI7F F4T (@ACS AT | 93 cable, Garmin GPS
9T AT AN TR @R data ($) download U7 TF Y42 STATCIT (TR FA 2T F4T 2 O GPS
unit FSE O Bl 2T, S Y W2 unit, manually BIE] FCO [ | I DI ], O Screen o Figure
c-¢4 (IZ TP MRITHR T2 TN (Al A |

Figure a: Garmin GPS (& Computer @< LS
MY M FAq FEAG AT “My
Computer” @ TACET Figure a-09 MRCAT
Bffba T @A |

Figure b: Connected GPS Bre o= [P E&t Vew Fovries Totk Heb
T, b figure b o To O 1 ST o,
(data) STPTRIT FFEG & “Garmin” folder Py en
BRIBEEICESE
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Fia Tdh View Favordes Took el

ligure ¢ “Garmin” folder @ &TI* 90T, figure
c G e T AT | Track 99 Point 47 “.gpx”
TG R AAFS AFT | QAR TACF, data
(®27) TEIEY folder-9 (AN TCIT AL “USB”
storage NHTT S FCH1 FGa T A |

Qe - 3 T D sewn Foldees  [TT1]+ 5 | Fokder Sy

Fhar Sow  Type
) e el Fow # ot
| () Customieps Foo Fohder
| I CustomSymbols il ke
| LJEsiData Pl B o

il anad Fabder Tanks

J PMabe & furvd Foddee

had Pewe Ve Fukiee
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ot Fim Fobder
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Tigure d: GFFOICT Save TAT tracks GTEN leqray | e 5 Vo Foots ok B

file FTT (TATC | Waypoints €71 @35 file @q | @8 - 0 T s | rddes [T 5 e
T Sl AT AR AR | Figured G S 0 D eiswmeie

TS |

! File and Folder Tasks

! BwdzEye Dama. g
! | Garmn Warypoints gpi
1] Track 65+ 1 SPLANT. TRAVERSE g
!| Waypomts_i6-APR-13.gp

J Mae & new | okder
el Share thes fokder

Data g[S

Data ©% {98 ARSI copy GR paste & Windows explorer folder @ BIET S T | ST
Software G LT ©AT FFGT Fal 5 @FT DNR GPS, Garmin Mapsource, 2951 | DNRGPS e
=fel DNRGarmin application @9 436 4TS5 Sl ° | DNRGPS €3 &7 A37ama (ofd Far
T @9 Garmin handheld GPS receivers €32 GIS software WK data ST F41 A | €8 software,
GPS T file W2 mapping software file @9 JC4T HATSEHT SRS feature HLATGT FACE |

DNR GPS AF0 6T
e  Garmin GPS receiver-227 (data)download @3- upload 9% &5 Y33 ST |

e GPX” TG 7@ ESRI shapefiles, Google KML (Google Earth €€ &) ST w311 G
file @ HATST AT IR |

o  ¢ROIE ESRI shapefiles W4T Google KML 209 .gpx FIOE & TR a7 AT |

¢ DNR GPS ®LNd Arcmap 10.0 G A0 F& 2T, DNR Garmin T 2 FA6 T Arc 9.x.
g T TG T4 |

It GG Free Software ﬁm@%ﬁ_ﬁ (qTF G2 Software 1o download 47 7
http:/ /www.dnt.state.mn.us/mis/gis/DNRGPS/DNRGPS. html
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DNR GPS (RI# 2087 @2 screen @RI I | GPST PC @g a5

AN AGE AT W S AT BLaa T9 (7l | T —
AT FICIT O (T LT ETRICT (P projection e i ) R ———

T 1 |
Example:

BBATTA & Projectionset FAC® File>Sct Projection. ..
>UTM 46N Fio T |

| Fromcn he pvamter

DNR GPS 4 projection Z 1

POSC (Petrotechnical Open Standards Consortium) Codes 8 @&fB projection 9 ey Weifre
(FIT | GT (FCST SMET QIR &R I projection engine 2 (ESRT’s 7R) TR FACT A | AT
FIMERS projection € code 6 ST AT A A1 ST Sifera! (AP ©f 7167 FaCe AR |
Datums - Datum 43 GF5 RG] ST T@0E | W @FH Datum FE67 Fa00T T IS
Projection @¥ 9 =T A0 Ui 21 |

View Only Favorites - 4% checkbox 6 projections @3 =4 Sifeal & (B @ W= TS
projections @(eIq © Tice Al Fa | FIRTET projection (AT FLT «g option % uncheck ¥40S 21 |
GG Tom projection 157 T4 O AL FASITT WA favorites @ AYS AT AT | G favorites-4
A FACS WAAT YL- R &G, projection SRR (ATF projection B B click @ Add To Favorites
&1 F0e T4 |

Projections - Projections 4 SIferT I FR6S datum 47 AL IS |

Projection Description - 1% I 4o projection ¥ projection process-4 WIXS parameter STE
49 F0F |
— @t "No Projection” == *@ A POSC Code: 4326, Datum: WGS 84, Projection: No
Projection (Lat/Long).
— «ft Minnesota DNR default projection I POSC Code: 26915, Datum: NADS3, Projection:
UTM Zone 15N &5+ #5203 |

— IS projection & gt fiee =12 Wi projection & & Esri PR] F2E AT FARDE Text
(wkt) FIZT (ATF import F@ AT | @F projection B W= favorite ¥ SR save T AT |
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AT @ projection WPTR FAC2 O J0& A=A 77 O €8 [con &1 Hsri PR] file @ Rwyae
projection &TE (ATF GFB import P 7o J(T |

Download Waypoints

T3 B A GPS (ATF O PCLS TIGCEE Tl A3

GPS (A0 B TGS

e G GPS data (waypoints/tracks/routes) BIEEIE FC8, GPS => Download All-4 e iy
Tl download FATS B ©f Ff&ibe Fepe |

@Y W@ waypoints, tracks, or routes BIETCANG TS =0, GPS data type’s menu (8 BT @22 Download
feTdiom e (Waypoint => Download, Track => Download, or Route => Download).
G data BTG BT (e ©F edit T save FA00 ARE |

Edit <=0, cell values 94T field propetties Fqed Rl waypoints/tracks/routes {9 AT AT T |
Data manipulation 4 ST ST W4T data table page Y |

DNRGPS Data Table (JTF 43 file, database 3 GIS graphic @ data FREHY FAC© AR |
File @ T =>Save To M7 ¢ 436 @ @49 (File, Database, Web Service, Aremap, Google
Larth) ArcMap (4T load F9CS XA Arc map WA= BT TS X |

ST OCRITH T [The (el S e
http:/ /mapsl.dnr.state.mn.us/dnrgps/index.html
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LTS 20 |

DNR GPS-4 Waypoint JTFS FA1

GPS recciver €3 ¥F°T &o7 faoq s ofelo waypoint, track point, route point 49 TR @F Al
OFIHF attributes VFCS 2T | I 52 TG NSRS columns CTE I FTS AT |

QI AT ST ST ATSIFH record 0B TS AT |

Table T WG 2014 S90S Data Table & T |

Data 0T Lat/Tong WGS84 coordinates € © THCETG JLACE | T TIEHETG S (A, A3 JIHE OUE
[RFE FMRE projection @ T AT | Y G3R X FHF 0T Y_Proj 93 X_Proj & Ao 27 |
Projection Utility (AT AT projection NS AN |

Data Table @ GPS STl WG Aq WA Gt Text file, Shapefile, GPX file, KML file, Mapinfo

« IR 9%
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iy Flacmt Fout e ity

TOF folder Frdior s — €
- fafeq option 9 save T AACS #(TF7; ESRI

Shapefile, Google KMI., GPScxchange formate | | i
(GPS 9 data @€ FACS format 99 QTATEH 23 .

- Waypoint FIReT 3 TR NIl el

<

e bocior oo « G=

Mplek  Sewmtor (3R Shapele v Carcel |

tile, Arcmap Graphic, ArcMap Geodatabase Feature Class, a PostgreSQL. database feature class, a Web
Service ¢ TF TS AR | SAVE TO “ATST P07 el (ries A= |

SIICET CCT GCA [ACbT [e1epll Soiaa e
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Track file (ATF shapefile @ TRTFT FA

DNRGPS 49 45T (IS file types @ data (TG S0 AGTFe w41 A7 §

TSRI Shapefile - $N@ AF LA (points, lines, or polygons) TIBT 4 TS 21T | Shapefile 99 TP proj
file W A0 data & WEIES Projection @ File => Set Projection W& Project ¥4 27 | Shapefile (}TF
Ioad F9CS qT Shapefile @ AEFT FACS ArcMap ARG 2F =1 |

Google Kevhole Markup Tanguage (KMI. File) - 9% File type @ waypoinis, tracks GaR routes FTTCH
G AT A I | T @ layer o ites ©F o S Wage araee, KM, 0tF @36 database
TR M@ P | G-I target layer 97 AR ST fer@el AT File RO @ 1 0T database @
AYG B AT F |

9% file format TR ST TS http://carth.google.com/kml/-4 I |
GPS Exchange Format (GPX File) - waypoints, tracks 3R routes STEICE Q0T FRAFS AT I |
a2 file format TP ST TS http://www.topografix.com/gpx.asp-4 T |
Text File (comma-delimited) or Text File (tab-delimited) - Data 1€ S0 ST data ATFT FACS JI7© =Y |

Mapinfo File (map) - 9% functionality & @3¢aT F4 77 | I shapefile 9T T proj file 7T ATEF $F
data & RS Projection @ File => Set Projection I Project ¥ 27 |

Geography Markup Ianguage (GMI) -

a2 file format TCF SITAT WHCS http:/ /www.opengeospatial.org/ standards/ gml-4 J |
Geo JavaScript Object Notation (Geo]SON) -

9% file format TITE AT NS http://geojson.org/- & AN |
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i. Satellite (B7IR) TME: Selective Availability 7R T2EHIF TG (AT 2 @5 |
ii. Orbital: (&fe® ST T Selective Availability 7Z (2eF® Satellite-49 SAZI© @b |
iii. Jonosphere interference: ST e Wﬂﬁ ERANIE pscudorange 4 @b |
iv. Troposphere interference: GuATgias goq aidf '«j’ﬁ‘ RRATES) pseudorange & &0 |
v. Receiver noise: GPS receiver ¢ 2ifemisf @G a1 fafsrerm afq @f5, wist colietars:, 76 eqre Afgae!
EREERE
Multipath: &fe%{e AgFoer frem STdre et 3 @ &g 7 3 |

GPS satellite 9 o
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