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A Study on the Utilization of Drones (UAVs) to Address Spatial Information
Accessibility Gaps by/with Disadvantaged Groups

: Focused on Cases in Developing Countries

EE
Park, Jaehyeon

Abstract

The rise of drones (UAVs) for various civilian purposes is leading scholars and practitioners in the planning discipline
to examine their potential. Despite its advantages as a methodological breakthrough, drone utilization might endanger
disadvantaged groups in society as it might cause accessibility divides and exclusion, thus exacerbating the spatial
information gap. This study examines cases of drone utilization in three developing countries in which the process and
results help address the spatial information accessibility gap faced by disadvantaged groups in their everyday lives.
Cases of forest mapping, slum mapping, and cadastral surveys are analyzed based on three aspects: technology and
infrastructure, participation and empowerment, and system and institution. The results showed that drone use by and with
disadvantaged groups is an alternative for addressing spatial inequality issues. Nevertheless, challenges remain regarding
the quality of participation and empowerment, legal and institutional support, and technological advancements for better
accessibility and affordability. As many drone utilization aspects still lie in a grey area in both developed and developing
countries, these findings are relevant for domestic drone-related policies, official development assistance strategies, and
programs armed with drones in Korea.
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ARGEIL QIHE AollMe Hold EBor B, B8
L5 HHlolg, AFAs, AEUEY o] Fieshs 42 A
o] 3 3 AR, Hzof| ZANGCE ATEHYY =8
oAl EF &%, w4, A <A, 1, AdA, vire], &%,
g4 & chedgt Q7 civilian) woFollA] 7]EQ] =53 2R
SFE BFES dshA ARolal glth(Kakaes et al., 2015). ]2
3 EE o] &) FARQl e thE 44 ARIEY 8 Bk
o] FERlo] 418 EEo] W84l 71 (Al 2, 2019).

L8 Aol izt 8HA|o) wil= ot 353kl 3t Fom-
buena(2017)©] A1Z] WeRELA] Atlel wp2w, A AAH R 2]
1 2013~2016'd Afolofl =3 A =71 20134 o712 9] &
T ot A9 v AR TUAoR 7R FAloItHE
Ein Vargas—Ramirez and Paneque-Gélvez, 2019). $HH, 3=t
W5 HAKERIS)?] Sha A A EATHIA(RISS) oA A4
3 AT oA =g Wit URHAQl ket 20159 E
50171 AlAFelgon, Bt FHP R fof gt uE =8
A HSEE A)7]Q1 2015~2016W Ato|RE F7F FAIE B
tHTable 1), ol =83} #ste] SEWFHY] F414Q B
A7 2015958 okx] 7] A1AHRE Ak UA|jiE,

& Ae T Fthe S8 7189 88 wisle, F
o JEAollA] SRR A AR Al ofulA|Rt
A AlEl diRE £4E S8 S8 7lee] B-8o] AZEAIA
FofAS ol midhs F 7 Q1 wA|Y s Agete e HEke 3
T Ue& 2YshaLAL gk, sl fofdt B8 E-gof diRt
AR Fho|u ofet A= Hi= JeAbs-S WESIAL 2
t22] AR, 53] AALASS ARl o] $-2loflA AlAre 4
Qe Hol Ak, IR 50| 7| EA o= Aokt AFoflA,
£ 22 Y (extra-legal) A %ol A8z BIEFoIL 2]
AlL|ofA 49E AT 5o ARRIGAIA FopAlSS: AFA
7Rl izt Hto] of2 YAl AiHdo|Lt F-EAlH| A FEH o R
B 20531 A7) B4l s 243 8] ks EAVE EF
AR, ol SR A AR Jd EAe HE VS

B 1. C2 807} Z3E 2 8201710| 58
Table 1. Academic research trend in Korea with terms related

to drones
Pre- 2015-
Year 2015 2015 2016 2017 2018 2019 2019 Total
Drones in
general‘ 1,549 361 498 663 688 534 2,744 4,293
Spatial

information 1 4 22 34 37 28 125 126
field?

Note 1: Studies whose title include the terms drone, UAV, UAS, and RPAS
were searched.

Note 2: Studies whose title include the terms spatial information, survey,
map, and mapping were additionally searched.

Source: Author
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o] a1 ERFAQl #-gol oplzt 7|2 AR EE BEe R
T 388] A8k 7hsAdo] Qlrt, w3, Ht EobA|e AEAt
Z7te] g Y AR E] A3t B4 HA] Fad Fold

AR Fe] o] B8 W A 71eE 7 A
e Y FG- oL A - AP A - A B8 EY, Bt
Ao] nAT} Zf o] A i HFE o] ArH AT At
Asto] upASE, 2015 241 2], 2017; £ =22 LA Y H]gY
g ARl BejAl= BAE- A3, 2018a; 2018b; 714 A
| AEE 204, 2017). E3L A Q019), F7Zok 2(2017)9]
A B B&A o AHdolA & F=FQ B AE
AR s AA| F R 821 2|9 FRIEY L T
3] a2t fahn, w3t AR AAA FeHAS| digt R
olojz]z] Z3t of4lol Qi 3] E& FEAt o Wit A
+ W AgAsol 2y GFL oy, e
$8-E FHHOE O A7t oFF Yol EE, £ dFfe
M=o ARl ZAA o2 okt FE9] FHE M
A2E A3lslal WolS BHsh= WAL bR Hojla] ApEA
& 7H £ o, = B8 FEAM Uoprt At =
AEEE Aol AAEE Zara} g,

2, Aof Hel W U

& A7 AIZH W9l 80 PR Bof E-go] &ust
Al S71RE 22 59 W) ARE FE 3 2481 ol2fdt A4S
RHEE YA AAE AAR 2T 59 W SR Bop
A E29] A52Q] #E-2 U9 T glo] WHE, ABA|
2 A Aol =&o] 7]o% 4= Y= ARJA 77 vk
N/ AR FHCR T S deliic, AA S
H|E3to] ikt A7 | Ut A7, Bl 4] ASAR 2
RO ABEE e+t 55 4 BASIAL, AvlAlor AR
9] 7-oll= AR} muAlote]] Al Fsh= Fol 3g LRAEQ)
Ao Qe RE sHitt. WA o® SR Lof toflAie
A A 2f it S]] i S A o= At A A2 S5
& AlE3t o= 7MY Wb o 2 A8 AA| A F oA 3
B A2 A% 247 AR Fzel FAll &4 3Eel 2
oA EE 7|&9] 7Fs A& F Hol s F2ol7] wlZelth

e 571 o A E, bR 2= AR AIA
oS0l A7t 2AIE B oF3AA 4= e A7) At
APl Bt =25 F2 SR Lof FEolA A v
o, 53] =&9] B8} 20| ANES T A YHEAIAY
(geographic information system, GIS)2] #-8-& St =9
S AH e 3o 3= A (YAl o), 7 FA4A]
(B¢}, EX|(F2]d) 5 Al 71 247] g 2okt 571 Al
oA EE 7]&o] ol FA AR BAIA F oA o] B}t F



AL2|1 BRI FHofrSel ST HIY ARt ASE piet =2 HEAR A7

R A A3 gojo]] BEEASAE A Aol 4%
oA ARISAIA LERE 0 J8E S92 elsto] A
EAROI A 9] gl UBhks BAS FUA 02 AIskaA
3t} vixjeto s AZOIA & Qo) aok g F) £ %
At SANEEY o] AAES AR}, AtEEEE
Figure 17} 2},

Il. OIEX BEE
1. SZHgET 22| 3 R Y

1) tlo|e] S2olot B7haE AN 2z}
t4ee) st 7R HoplA Hal7|4e] A1 S A

Research Background

' Rise of drones, in both utilization

| and research

| » Necessity of research on cases
in developing countries, focusing

| on disadvantaged groups

Review on Critical
Research on Drones

Review on the Limitations
and Dangers of Spatial
Information Technology

* Methodological breakthrough in
the spatial turn

« Ethics of drones neglected

* Emergence of community
drones by/with disadvantaged
groups over the recent years

« Data (in)justice and digital divide

* Increasing dangers in the
application of web 2.0-based
spatial information technology
in developing countries

[ ]

Case 1 Case 2 Case 3
Indonesia Rwanda Philippines

* Mapping with slum
residents for urban

+ Cadastral survey
with extralegal

* Mapping for forest
conservation and

territorial activism by upgrading landowners for land
indigenous groups titling
[ [ J
[
Major Characteristics
and Challenges

» Technology and infrastructure
* Participation and empowerment
« System and institution

Summary and
Implications

* More than technological
approaches

« Community-participatory drone
governance

* Institutional improvement

+ New models for official
development assistance

J8 1. ¢HSEL
Figure 1. Research flowchart
Source: Author

25t uf ﬂq(l—larley, 1988, 1989: Goodchild and Janelle,
20105 Goodchild, 2011; Leszczynski, 2012; Lippincott and
Dosemagen, 2015; McFarlane and Séderstrom, 2017; Bar-
gués-Pedreny et al., 2018). 0|59 == F& FHARI &
82| AYEY A E(map)7t BH-0] FAE Al AZ}- 0l 8
AE AAtfA 2AA oz yebd 4ol gis $214(govern-
mentality)]] et Bl@Pe)A] wREct HRo) uighR Al A
44, 4, B4, g8 o] = Hlolg A (data injus-
tice)’ 7, 1 AvpR It 5o ALS| A 507t gl A4t

© 2AE L5 AR Aldi7t vigt 2 = -] F
2 vpehE . QIth(Dencik et al., 2016; Taylor, 2017; Heeks
and Renken, 2018). ©]2|3t g0 §42¢] 3 o7} vz $7¢
AR Hg9 Axjoldt, 7HY, ST 22 A9 FHA R
et =S R FaL A Re) oo ule AR E= H
FH O A2} AGslal, A AFNSS o FE] EA 2}
At AA] A AR AtekA] Hsto] 27| B4l E d 7]
B2} 4] Foh= 757t Wk ol wWisle] BAA AES
o] Ao} /AR Folf AR %S EA Jol AikE S48t
= 7132 Bgh= HGtke ojn] Mgsith, AvtEA|E e} 2
SRR OJUMEHE o5 Bt B Fo AR]A Ao
Wole] v & Aot Y RE 257 o= s ofuix|g 7}
SAE 71 = A 9HBlumenstock et al,, 2015), LYo], 25, 7}
74 5 o8 7H qio® SR R SR ES 48t
i AF>sHA 4 4 gle AFEEeAE dAE A2Hdigital
divide) F= AR AAE FRIsh= YA ddo] H7|ut &
#o]ch(Hernandez and Roberts, 2018).

I

2) Web 2.0 Alci2| SZFgEe| 9f#y

Leszczynski(2012)= AMEALS] o7t S0l Web 2.0 Altho]
SRR A= AR A Y F-f 27 v Aol F5jE
o, 2o o §-8Z= I e o AAP)E /NUAEAA
S708k3L, Google Maps, Google Earth, Google Street View
9 SF0] e ol&E, Yozt H|g2] S;EQ! Open-
StreetMap®] S 22 L1 Yol Ak, AR} A7kt
=g FRE0| 71 B Bl AFol7HA e labor), A
SA7E Bhe AEIE EHES] AfEe] HAWcorporate/pri-
vate ownership), EZE0] AAE AR F3E ZXFAY A
HEHE A7s AY FAE 3]98k=(supra-accountability)
RIS A3 HLeszezynski, 2012: 80), o|2jgt #Al= 53] A
B3AA FHAZAA o AHsHA Uehd & Ak Luque-
Ayala and Neves Maia(2019)1= B2 2]9-g|2h|o]£9] &7
W7 A9 whilekfavela) & R 3122 A8t 24¢lof
A, AFRISo| H3LS viehs AP0 R AP chefshal &
B3 FES0] AU AR AviEo| WHAE A%t A
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B Fog 2 ol §El= EAIE WA, LeszezynskiZl A
23t EAe} FUL Heolla], AAL APA+= SR E
& ST o] 7 S 7Rl o7)ole gAY =
golHA] Haj(7Hy, 7= AEIER WE B3 glo] =%
Hi= AL Goodchild, 2011), BRe] 34 % H4e] +
Z(Donovan, 2012), 2] tAEs}e] FHojste] Hil 71
58t BAA o1& MAEE e AL Foiakse] st
£ o2 93t 5 3 (Poggiali, 2016) 50 Atk Baud et
al.Q014) A=A (e, Heb, dolxelzhgdls, #F)
AAHA |9 T A e $7F A A ] AAl] B3t AR A4S FA,
QI R AR UEste] e os fedshs vk
H5o] 7Hd A A2 AjHA o g £, vigEE ZAE s
t} of7]of Al McFarlane and Séderstrém(2017: 319)2 =
7t oA GA AR E AAskaL sfAEh=7te] iRt 2A A Q] At
7 71 S Aol disiAl “Zieol ozt Bt 7
oA AZFEERL "eh B it o] W 7)o A
Ao 7P| Rrhs AREloA9] 71ee] A3 FE3ts 9
ot} o] AL 53| ARRAAA FofASe EA siEE f3l
SR aE BE3h= 7390l el dizt ofs)7} Hh=A] Al
FE L Ae 2RI 259 Fto] S| SR ot USsS
HolgEd},

2. SUEE & E8 A9 §F

1) YHEM Sniaet 2 22|58

L5 FAREIE0] v|opA ]l WHo| gAY & “FHA A
2Hspatial turn)”(Goodchild and Janelle, 2010: 4), 5 AF2]e}e}
T TR Hofellal ) F7HEA HEL EES WHEY Eukt
(methodological breakthrough)® F=38HA1H 314t &
SHEE AT R FasH dRd 223, =AA 28,
ZA)3HETE ofU2t QI53t, ARSIE} F ofel AR TSt opoflAlt
Aol B89 4= qlom, oluf FHFE e} G chakt F8} Hok
ote] g4 7+ @eo] A5 or 248t Colomina and
Molina, 2014; Birtchnell and Gibson, 2015). Gallagher and
Lawrence(2016)= EFH3SL, A] ¢, lZet s, =A A4 @
&5 E=A9 AE7EE S BUE PSR H AolA 7]
9] SR R 7R3 A o|n| A E EELR U=
A xR o] wolle 2% 5% 4 (Guido et al.,
2016), 23 A+ #2H(Park and Ewing, 2018), %=A] 5A]57+2] 32}
9 =7] $4F £%(Liang et al., 2017), oPYE= BA 9 A
A-H(Ivosevié et al., 2015) & Chfet FAE Ao =82S %
&3 A-E0] AUk

SHA|TE AR BAA FopAS 0] S8 B FATE EojA] A4l
9 A& MAske ARl 9 7Fs gl At oF A

180 =2EAE, Ms6 M1E (2021)

o2 gA gk, olZlo] EAIZL H= o] f= HiR ot i’ ¥
HHEE ofGA dal Bgsk=7te] "=22] £ ethics of
drones)"o]| #3F #A]0]7] wiiEeo]thLippincott and Dosema-
gen, 2015: 19), o) S8 AA| 1 2H 9] #A2 By Hiks, =
E & Ao 12| EEORTE 2 HRE ST A =
gto|ujA] Jf|, 4f 22jal AlTIES FAlRAL £ 4= $lth GIS
O] SR oIFE EF TAR AZIHUE 7185904 ol v
BAAEA BA E=t(E3], ARt ARA FHAS 19
AL =& 82 Atgo] GISet UAHsH Agdle et o
43| a8}, o]zist WA oJA] Birtchnell and Gibson(2015:
183)2 "EE-& B&3h= AR A A A didE (FHrtoloflAl)
HiEkE = AlofkS §al, ARoA] Zeto|uA b JEE 1
312 ¢S A EEE EEA His TR wAls AR A
ki s

2) ‘HARLIE| E&'2| £8: 7ksd=t atx|

th3ys] e a7toHA] &-gro] o2 ¥ldlo|g Byt GIS,
AR vlatslA i or AYelal 490 Fi oL
&t AxEo]9] o]go] 7hsdt EES B8 ARSI FAIA
FoHAIZo] ol FA7E HaL RS FAIE s Ashe Fol
B8] APEARelN 224 AESE A e nRFolt
(Grecnwood, 2015, Vargas-Raml'rez and Panequc-Gélvez,
2019). 53] Vargas-Ramirez and Paneque-Galvez (2019: 77)
© 9ol 9 &9l E AAE SsdTE AFAATE R £
Asto] 2012~2017'd Atelef] A AlAZ]Q] “&&(emergence)”
RS 4 UE AER ARYE S8 3 A S5 AR
YE Ul of7]oA] ‘AU E EEol "UFT B A ¥
SA7} Avkcke] Waoh NS $3517] e A%, A,
594 5oz AT 44-ol8skn B4 AYshe HYe 3
w870} 1 3Hgo) Wofsjelis BAoR Pesh ERoR 3
—Q]%]_E]'(Vargas-Ramirez and Paneque—Gilvez, 2019: 77). ©]8]
3 AFUE S8 282 A 84 B, AFA A=A A, A
A Zekol A 7R W 4= ety 37 249 49, AR
o] vh vigE A7 A Hol AFshe vk FEA7E 71919
TR I EXE gl ShA Ae-a1zt AEkete] 9
stof] EEZ o] 83| A[ZHAY EA ARE Uas FHE o]F
o1 ZtHPaneque-Gilvez et al., 2014, 2016, 2017; Pye et al,,
2017; Radjawali and Pye, 2017; Radjawali et al., 2017). 75
A AR ] WA F2 HAA R FoF
g &0 At £A)9] &9 Bi= vl34] AFA] (informal settle-
ment)'S gAFCE o]Zo]HHLambert and Allen, 2016;
Gevaert et al,, 2016, 2018; Koeva et al., 2018; Loggia and
Govender, 2019), PlR|ufo 2 Al o]l 54 EX] 4
A 2l BA] &0 A EASh: w& A0lM =



AL2|1 BRI FHofrSel ST HIY ARt ASE piet =2 HEAR A7

E B83to] FE3t AHE E5F- AAste] A AA R
HYJAZ|2L 71& BA] o]gAte] WolE EIsh= Fol vt
(The Asia Foundation, 2016, 2018; Stark, 2017; Wayumba,
2017; African Union and NEPAD, 2018). o]2{gt AfFY¥E =
E9] i 94 At ARIBAA FHeASel Ad SR
A9 AAE sk 722N SHACR ek 4
At

Ty 2E ARFYUE S8 ARIE FEdAL vhg SRR
H7] offth= AlZ= &A%}, Vargas-Ramirez and Pan-
eque-Gélvez(2019)= T Aol 4] o TA|7F Eiesto] of
2] FEAS] Fol7t A A elar, A9 a{-e] 24 A&7t F
AHAY, EEoRRY 942 FHH R} SASH] HaEA]
3k BAIE A AR, E=3, o D7 A FEA|e Eolet
A B2 B8k Y, o3 =8 A, vig, AR 24 %
] T2 Bl ot HE7ke] &2bef| Qlal FFA7E A1 7}
T Ao R A Fshe Igoly o Aol FEjE
& Fet ol 25 S8 B8 A Ao 3R & &
§ol kAo Y= A9k 91740l Bt ojopr| = HEot
& n|Rict,

M=ol R A A3 A3tE 9l S8 EEAL
dlo] BT} AR eES 1slA 257 o) 24 it Al
FATE T3] 4] 55 HAHAHTable 2).

l. EES &t SUEE T2E Ak} Azt
ALl

o] ollAlz ol A Al =05 vigro R Age BA(2
ZHAlop), AFEA] A=A 2K (Ed), 212 S3(E2]W)e] Al 7}
A] ol 242} s of AR E AlAslo] A th(Figure 2).
ARE MRS 719 o2 A=E F3iA We-2 S &
A 4= Utk SHollA] 2420 8 S 4 Alrhal o AR

!

VR o
% Philippines

N\ #iag

Indonesia ~ 4~

-4
Rwanda

33 2. AEA MK
Figure 2. Sites of case analysis

Note: % denotes the location of each case
Source: Author

o}, E3L = ate] BA) e FF Y 7= AR 1EH
ek, A 2] - F2 S Faotilote] ddie-
oA FgAR7E BRlE =), o] FoflAE A|E 2 o2 77h-
o] AR wekA 3] A Aol AW Y #5S
BASHL Q= QmHlAlobE AR AFA] A|=A2e] 4
T ChRE AR ARZE ]9} ofZ )Tl A el L, AR
o]ty S FAMA ARl AA7} He 29uE A3
. Egths o RE dut Hof AA2¥e] ofxe)rt =&
E3E AL o= ARV didjR o8 9-2e] EE AE §
B3k o]yt sje}. Y A3 Sef AlEle ofze|ziet Fgoof,
dafotol ] ElEl=d|, IFlA Lk of7] 7] Atole] HEe
2 7P 2o o]FojFon A2FoR ke Wl ARIE
ARsiant. AAE ARlEel tielA g Z2HEf B3t =
o F, ZRAE 22 4l 3 2, |9 FEA 9 Aol g
o W E, Q5 ARt dAjoke) @Y e, SRR A] 49
AR & MY, o9 w71e] B8 W WAl S SR &
7HRtet.

1. SUX|T MIZfS S8t #FU A2 ES(QITLH|Al0f)

1) 7|&le| EX| 2t Z7FYE | Hxj

L9 eyAjote] Ze|utetyd G HlkAI A HoflA] Ay 2H
71952 B4 % (land grab) vi$- E3F F73o[chMcCarthy
etal,, 2012; Pye et al., 2017; Li, 2018), TYAFe] TLAA E
At 2| A w7t vjulste], ApPAR7E s A 87t
& Il met o2 Aj9] 719d0] shel ExE Sl A
2lg Fshe 2o AFet AALE]e] dAlo]ch(Mathiesen,
2016). A ke BAFQ of e ol = et HE F
AFE Y0 B )2 FEA 0 AEe= 2 ¥l Hat
ek, A 71]l0] AR FR-Holu A, B A fA &%
iAo afo] REgt BEXE AR5 93l 7)3E R
HAA A9 FEAE Aoy ZHuo] §ifo] YA oR
SECHL, 2018). E3E, BEA] $EL &0 A4S ol A
Aol FFA7E HEA R PP i FY A EF
A Wk, FEAeh A 2o fojuA 9 SFA Wel AR
Ao AR o]oj X tkPye et al., 2017).

Irendra Radjawa.liﬂ' B A X713 Swandiri [nstitute?] =&
ZRAEE o|2j3t @) WAA AFT $FAS AEd ¢
& A7)32 AIAE I, AZE]eke 5 ERK(Tayan) 2|%of &t
SFABAZE 200995 &F& AR HAAOIE =3to]
71&9] 871 A9& HoluA tef(Dayak)E 977 3549
EAE Y Aol Qe 340 42 38 BN e
2 A3 LGAAAN AeAE ghstal FuE2 AAE 919
Sk SAIZE EAER vl FUE2 ARt sid 71%del A
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H2 AMHHTEAC/E  Table 2. Analytic framework for case studies

Categories Definitions & Dimensions References
African Union and NEPAD (2018); Cinnamon (2019);
Accessibility to The extent to which drones are Fombuena (2017); Gevaert et al. (2016); Hernandez
drones and related easily obtained/utilized ar)d related and Roberts (2018); Kakaes et al. (2015); Lambert and
technologies languages and technologies are Allen (2016); Paneque-Galvez et al. (2014; 2017);
understood Radjawali and Pye (2017); Radjawali et al. (2017);
Vargas-Ramirez and Paneque-Galvez (2019)
. . African Union and NEPAD (2018); Greenwood (2015);
Technology Affordability of groengigarﬁg :glgtggrs] tt)?t?/vzrrlgeagf Hernandez and Roberts (2018); Kakaes et al. (2015);
& drones and related well as their utilization are ' Paneque-Galvez et al. (2014, 2017); Radjawali and Pye
Infrastructure software inexpensive (2017); Radjawali et al. (2017); Vargas-Ramirez and
Paneque-Galvez (2019); World Bank(2016)
African Union and NEPAD (2018); Baud et al. (2014);
Accuracy and . . Cinnamon (2019); Gallagher and Lawrence (2016);
comprehensiveness The extent to which data obtained ~ Kakaes et al. (2015); Koeva et al. (2018); Lambert and
of data obtained from drone use represent the Allen (2016); McFarlane and Soderstrom (2017);
from drones context accurately and completely Paneque-Galvez et al. (2014, 2017); Radjawali and Pye

(2017); Radjawali et al. (2017); Vargas-Ramirez and
Paneque-Galvez (2019); World Bank (2016)

Data (co-)production
by informants

To collect data in a way that allows
informants to work primarily or
collaborate with experts, even
deciding what to produce or not

Cinnamon (2019); Gevaert et al. (2016; 2018); Lambert
and Allen (2016); Leszczynski (2012); Lippincott and
Dosemagen (2015); Loggia and Govender (2019);
Luque-Ayala and Neves Maia (2019); Martinez et al.
(2016); McFarlane and Soderstrom (2017); Paneque-
Galvez et al. (2014; 2017); Poggiali (2016); Radjawali
and Pye (2017); Radjawali et al. (2017); Vargas-
Ramirez and Paneque-Galvez (2019)

Space for dialogues
Participation ~ With informants and

To establish space for dialogues
and discussions with informants
and stakeholders to build trust and

Cinnamon (2019); Donovan (2012); Gevaert et al.
(2016; 2018); Lambert and Allen (2016); Lippincott and
Dosemagen (2015); McFarlane and Soderstrom (2017);

& other stakeholders identify common goals Vargas-Ramirez and Paneque-Galvez (2019)
Empowerment - -
To obtain a consent (informed
Consent of consent recommended) from Gevaert et al. (2016; 2018); Lippincott and Dosemagen
informants informants by explaining the (2015); Vargas-Ramirez and Paneque-Galvez (2019)

reason for collection.

Ownership of
informants

To guarantee that informants have
the right to own, access, and edit
collected (raw) data and knowledge
to prohibit falsification and
enhance capacity

African Union and NEPAD (2018); Cinnamon (2019);
Fombuena (2017); Gevaert et al. (2016), Lambert and
Allen (2016); Leszczynski (2012); Lippincott and
Dosemagen (2015); Paneque-Galvez et al. (2014;
2017); Radjawali and Pye (2017); Radjawali et al.
(2017); Vargas-Ramirez and Paneque-Galvez (2019)

Official laws and
regulations related
to drones

To obey existing drone laws and
regulations; to help enact or
improve them

African Union and NEPAD (2018); Fombuena (2017);
Gallagher and Lawrence (2016); Kakaes et al. (2015);
Lambert and Allen (2016); Lippincott and Dosemagen
(2015); Paneque-Galvez et al. (2014; 2017); World Bank
(2016)

Legal status of

To ensure that drone-based
outputs are recognized by the

Lippincott and Dosemagen (2015); Radjawali and

outputs authority and used primarily and/or Pye (2017); Radjawali et al. (2017)
secondarily to other resources
System T t local social d
& orespect local SoClalNorMS and. o aart et al. (2016); Luque-Ayala and Neves Maia
Institution Local norms and customs and follow informal (2019); Radj a\Ev ali ar){d P?/ o (20% 7): Radjawali et al
customs procedures which might affect the ' ' :

utilization of drones

(2017); Vargas-Ramirez and Paneque-Galvez(2019)

Privacy and safety

Not to violate and intrude on
informants’ privacy during drone
flights and post-flight processing;
To guarantee informants’ safety
particularly when drones fly
overhead; To have insurance if
necessary

African Union and NEPAD (2018); Fombuena (2017);
Gallagher and Lawrence (2016); Gevaert et al. (2016;
2018); Goodchild (2011); Kakaes et al. (2015);
Paneque-Galvez et al. (2014; 2017); Lippincott and
Dosemagen (2015); Vargas-Ramirez and
Paneque-Galvez (2019); World Bank (2016)

Source: Author
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AL2|1 BRI FHofrSel ST HIY ARt ASE piet =2 HEAR A7

AIA g st 7]&e] oA ARt EX|olgAIE =
Folle FUE9] vhgo] ot Yehz] g= o o2 72 E
Ao} ol gk #54 Ql(customary) S F381717} 447
& Aol A FEA7E A Y S dR e
o) AR ARSI digks s17] ffsiMe &3] 37 o
ofgial & 4= Q= FAES 3 9 gL B4 ol
Irendra Radjawalit= ©] ol 2RIslo], 2|9 50| &7
e 4 Qe 82 28319 71159 2HA QA B gt 4
2 AT & U FURAEE ARk FRlse] SR
FE = gle wAIE dldstaA} 8FAHGreenwood, 2015).

2) EE sfu 2Fat #F0 IS H|Q| 712E 0L

ZRAEE 2013~20141 Afolof] S As 951§
ALk A ATE 71889 WYt B, Radjawalis S8
& 7103 B 2e] Bt uhie]] Hto] B7FsR Aae] A=
FHAYRE 7] 93t B2 w70 Y2tk Radjawali ot
al., 2017), 224 7] 12] B A B2 AW} 4= P 9jof ot
TAE FRk= Al #5412 Elcustomary forest) A|91E
dojA 71&0] EX|o} & BT - B3] flsii= B A54
o AFUE =8 &Fo] AU o) Radjawalis
Swandiri Institute®} #2ato] 712-E "H%(countcr-mapping)”
W A2 o A YA ol AL 951 229
A& Wk}, Swandiri Institute”} Ford Foundation®] A9
WAL FREe] FRe-EHYS FER Yo, 23]o] XYL vt
& 3] ANF] AR ARt o] QA oR &SR] & 4 U
CHirendra Radjawali®e] QUE}H, 2020.07.17.). o] 52 ‘=& &
WF Aol FUSA =& vt v]y Fof £ZEY0lF
Ag3te] AR (orthophoto)’ & =t HAE 7H2 4t of
2] nhZol A ti R & 2570] FAste] A3 & A A|Ztst
L FAA R g E A=k ARIAE | =ojstglen, F
Rl FollAl F7h HIBAA S FHS AAAE A48 ARSI
ol5& el LHOE WERE2 T4 A1 oF 30haT FOE
Mission Planner2hi= 2E45 AL E o] ARSI 350m 1L
E2 30 A vdE agsto] s (12em) AR
& %=&3F3tHRadjawali and Pye, 2017)(Figure 3).

3) XI=E St A0 He| 3n 3=

AL A4 Awg BANo|E FAike] o S
RAYsHA| HolFqithFigure 4). AH2HE 7R oS d
o} T4 B x]%o] ojn] I a7l Zlo] AU},
2014 9¥°] Swandiri Institute®} THFE F-FA= GAl Ad)
FABIAEE Y] T57RAR, St o5 E o RE AT
FTRloR EA3I90aL, EEOR A%t A g FTAANRE A
ahict. o] Ak AAjTAe] oJEiA AYHAYE 7H ARz

I3 3. Mzi2(0E Z2MEo| ABE DIY E8
Figure 3. DIY drone used in the West Kalimantan project
Note: A DIY (do-it-yourself) quadcopter drone with a GPS functioning
Canon PowerShot SX260 camera. The body is made of wood. The

total manufacturing cost is slightly over 500 USD.
Source: Provided by Irendra Radjawali

I3 4. ZANANRIS SaliA S0IE 28 FAt =i
Figure 4. lllegal mining activities identified by orthophoto

Note: The gray shaded area on the right shows the original area with the
official concession right granted by the government, while the area
on the left illustrates that the lake was drained severely by mining in-
vasion.

Source: Radjawali and Pye (2017: 24)

NIk on, £ Ao YAE AAE L A[ALS HAJs]ok
3k oF-5 71%10] Bolslqiths AM S HolFs EFT 5
A7t S5, AviAgas 71989 SN AT wAsga,
olof wke}l oz FARI AR A] A=) KE FAEE| &
e AHES AZFstgitt,

¥3H Swandiri Institutes= A ZHe]gker Ao} nhubA] 7]1&
o] A e R FHA R Ao AR SFA S AT S
3k 2Alol didiAl =05 AR €42 YRl vhEol
] Ao FerE A, vho] dElshs w3 WA w0l
THAllA AlelE H, B S diga 45 sjdskal 4
Wk AlAge] RAsiths A2 95T FEAHE 235
&981d EA ArHRadjawali and Pye, 2017). =857} o] et &
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NS Y58hs ABAR ARE AEFHeE G819 S W, =
E& Bl A Aes oA 7 F2 A0S AR A=
TR AR FUEY vl QAo vHgE &
pibe

Swandiri Institute:= 0] ZEAEo|A] A2 717 AHE o=
3] ]2l Zlo® g7|A] aheh, ojuf Ut =8 g A
% Qo] E&e] BA Sl ARG 1l FEtlA 2
= Algshal 95 FEAe] de BHE #EE HAE Fold
ZRAE 0] 32 tfE | H} TAof = Aup=|¢ic}, 20159 5%
of B2 giehehal vhE- S A AFAE Wel vk =& 8
A7 AgEgen, AedAofdF A (AMAN)S}F Ql=H]A]
oFgH ZH(WALH O] =85 B8t v WHES Af=siaict,

o] Atz Aol i3 EX| A A upgol oA 29 A
ol g wjeE YJalte WS AT AR Lol ks
S AR FEAE EES B8sle] ARE 3 AlAskaL
I ANES Y- P9 FHAEAA o] AAFFo N e A
& RoEIE 434l Abetal 3 4= Qlct

2. &8 X=AIxE St 7Fe
Th(2 24

LAY £

1) 228 &8 gEn SR Yo(0|E Al

AFH R S7o] A=Al FAHE= U2 vie- =&t o
710z ol 7HA] o7k AARE 7P A2 QL ol F she
B2 2] 0] ARl AA 4|l A7 o] 27t @ (extra-le-
gal) A& A gl FABHE wf 220] vpA] A2 54
QU AHAH o] FA| 2 HJo] WA= A& 7AR7] wlZolzt
31 8 4= 9ltKScott, 1998; Donovan, 2012; McQuillan, 2014),
olE|gt 2 W52 oAl BRUH &' FAMAL AR BAE
ALt FARTE A2 EAEHA] GAL B ARHE Al = v
B2 ghot ol & F= T o] =Har et

olo] tit ek 2 FEA7 Hoish= &1 A3} 2Hjlo]
tHjoshi et al., 2002; Patel et al., 2012; Ayson, 2018). &<
A= AR AEE 7HA AL AL ofd FES0] AeAl 23
Elojop &3] 2 o= AFRIE] ot vjgo] Fre] Y& B
shaL yoprt FAU HIE AR @] A& A FRYE A=
ko) FHtolls AT RIS BE8iA 19 HA
 AwBkE Alwshs o ZRAQl ARE WEEo(dEA] e
2 B2 2)9dRid|o] 9] Ta no Mapa®t ALF Ho]zH]9]
Map Kibera ZE2AE) o]zt 24l 7|42 A&7} D=kE o
2 AR o] Bgof tieiAl viwE AR FHYRT|E
o rgo] SR A2 9l AR FAH HEof = A
71§ Atk 22 AT 4 gl Aol ol S5
ol EEE B3 &1 Ak AFfo] 7] ARG

184 "2EAE, X563 MN1E (2021)

(Cinnamon, 2019; Loggia and Govender, 2019),

2t FA4% EARLR Q3 AA) =AIE] 53.2%7 &1
ofl AF=3aL Qlek2014d 718)." o] wiitel &7 A ojd Al
& 2t AR RAE ofs QA RE AlEEE dolditt, T4
= 20144 120 94 ulleAl A, Bl AN, A 334
A, B2, W), 712T, F99 S FRE sk kA 99
o|g ZRAES Azt o, 2008¢10] 2t FR7} $I4AL
A Y F3EGE T e BARP o] BAZE 2jo]7} ¥
Agt A gtk (Koeva et al., 2018). o]of] YE=t= Evilg] sl
A4+ #238110] Caroline GevaertZF T3 29t &£ 2|9 =
& ZRAEE £k 7172 (Kigal)d] WFEF=HNyarutarama)
T &8 GRS deR S SR A 2AE A
sha) sk,

2) 21 ofsHiet EOE HEl &3 X|=HIZ

Gevaert®] 220151 5¥] DJI Phantom 2 Vision+ =&
(ZIehs =2 WA PhantomVisionFC 2000) 8-83}o]
9.5ha®] H2jof| thaf 9547+2] AHEE Bgalgict, ofuf vl
£ 0melem, EE9] o]akg Ak 24 71554 (ground control
point) AX|AIZRS Z3elA of 241710] A Qi) B|F A|g
W 2-&of= Pix4DCapture E, HI & o]n|x]9] =7 9 A}
A A2 5] F42] Il Pix4Dmapper 2.00] A= 3t}
A vlFoflr] LR ThE A7t 718 fAAR] B8 3%
AEE FAA TE 2w} vlasl S W AHE 4 S AR
AR E BRI ATk 1:1000 FH €] A=7h 278k 7|8
wAlIgle] FsHACH7] e Aeheo] Halo] AAIRE AR
Koeva et al,, 2018 &%), TRAE €.2-20154 6971A] 3 493]
H|3-E F3A] ©F 150ha HA O] thal 15,0008 o)) ARE &
sk tAE A|wstsRgict,

g =8 HY W 2 Ago] AR dHAS W, &1
FRIE Alolof A= 3714 ofd AlAlaL 317 o|Zio] ZHA] o]t
B2 g4 o]ojdA] MErh= 9271 AUHGevaert et al,,
2016; 2018). TRAE G- AA| v Hjof] Fol7b7] Mo =
& A7, 7122 A, 2o e, v dE 9 S
ST} F-53] B AR vggo e JL AR Ffrof Wt
=oJate] o3t - E EU 4 AUt 3 B2 HY U A
AAro] F=E 20154 1090l= &8 $-5AH 2 Y| 3] 0o A4
3to], ANES AN-9] =A] §adlo|]d ZRAE Aot} e
ol AlZHH o HAA BoFo RN S AT AR AlY
FA, AR o] A e e AE AleE & AU
(Gevaert et al., 2016), 3], A|doJy} elxate] 7|4l Alof E7}
a|5HA) A eyl 9l ool BA] A W -8 diRt =
2|5 FRSA AHsHA Al er Hdiysto] ofajAl 4= ¢l
3L, 3o)7h Ft Folle o ARE FUSAA dEst] A



AS|ZHIA FHefrAlSe| S2FEE HIY AXt ASIE fIEt £ HEAM A7

o] ZRAEZL S FHEHA ABHAE sl

3) Xl FAle| FHINMAIY SANE TP

o] ZRAEL= EES BE3to] 71E9] 2008 HAAFRI(3S
% 25cm)E 2N (3em) AR ol Eslglt, 9]
A Bgolu a9 § 7189 o] AUA|A vlgo] &
o] £ A|7to] &) ARiA 20084 o] F & £k F il e 2
goh AR 9 7142 ARl vhE 7HEel 9|9t 22 A9
o} ZRAE G2 1:1000 %29 2|29} 2§ s A2 s}o] A
o} FalEoA Adst ik (Figure 5).

IZRAE 2 E3F FRI} 7|80 A &g, BN B
AR EE, GPS BA2 @A 85 T WHS F3A Al
At 229} vlad A9, BB Bgahd s Rt
AHESS THehEA R B Aeshal waA ST 4= ks
AL BoFAHGevaert et al,, 2016)(Figure 6). °]x= A A
A Bt AXFH=A] Yol vl thFafof sh= AlZhS Hof
aH3ltt, B8-S T4 & N A5 A Aut AH, dE
¥ol, 9 A, 54, =, Y 24)7] AL, 72T

J8 5. a) XIX=(); b) X[&=(al)
Figure 5. a) Cadastral map (top); b) Topographic map (bottom)

Note: 1:1,000 scale, generated based on the orthophotos
Source: Koeva et al. (2018: 321, 322)

12 6. 2) 20084 SFZAIEI(E; b) 2015K FALA
Figure 6. a) 2008 orthomosaic (left);
b) 2015 UAV-generated orthomasaic (right)

Source: Gevaert et al. (2016: 10)

HEI()

A7) oj i Fof) W3 WA A JRE A gagol]d ZRAE
W oAbEA Ao 2713 JRE B8E 5 S-S AABHAT
E3], ©A] gadeld ZRAES] Ay Hof FA%H FAAR
71&A (baseline, ZRAEL] F7 3 ARIAI} HA o] AMGElE=
Ai)E& vk = ANUE Aol Aol HFAHom FAR
948,7m®] =&, 778.8m2] Wj=&, 1,510.3m2] B2}t FHZ
16,553m’2] A&, 1,078m’2] A4S 2| A o] Holwc),

o] At Aol IR Hullo|E Q4o upe} AjabE =2
HEG o, I oA At G FHe] I RAA A 27k
29=90d &9 AFUS] FEA Folo ANE 375 A
o FUE] AR HIT &4 A1 e w4
BAY Al Bk £g QAAA IS ol Bojlia M AR
2EF At

3. XMz £ - MIXiS S8 EX| 273 ES(Ta|H)

1) EX| 253 s} F3n} ofcist S|

ARz Z)uiE A oA AR 2 BA] AAE 4
S5t ek A= AR 219 40~90%7F o H3] H]
SAZ AL JEAQ Ay e Stoll THA A|A o uhzo] o
QltHLand Tenure and Development Technical Committee,
2015), A2l B2 AAE A AAR od AomE
YA7IE AE BA) £ BASHL B4 &f-d0] HIE §l9)
A Bagt Afol7l sk, St A ARl 20 FAIR I
Ao 417] ok dojct.?

oA A 2,400k 7| BA] Folla] AL- AHyhito]
AR} B BAHE B4 297 FA(and titl)E 23T
Q= Alo] #Alo|tHThe Asia Foundation, 2016), WHA| A4k
o] EXIE olg3ke ARES WAOR fa% AR 2ol 5
AR AU ARIE AU AFSRaL Aot o]’ ARelAE
AR BER] 7571 Aol A BEAE &Y XS BRE
SEUCRTE &S W77t o a, Aikde] Bl
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g Aot ARRlell B71 A1 FAE 7)) wjitel AAI T}
gRE S Aol AgEo] "rke Zlo] B AAEAe] &
Ao|th(7H dEA 22 de Soto, 1989)."” whebA] 2016\ FHI =
g o] oFdAA WA 100) AR A A oA F st gt
AAQ BA] &7-E FRlste] FAE sl Exl 7|t
EXafddg7| 8 o) WEALS s Adih. 7 23HE A
o}F 2 ATE- 2ol tHGovernment of the Philippines,
2016), SHAITE AA £{F71 BA] &R FAE o 214
%8 Z(cadastral mapping)' 84 A5Lo] Al &sfolt sh=H),
AR A2} )7 QA AE7hE 88 vl§ nelo] of2E- o]
S A= AMIAF £7H581CHThe Asia Foundation, 2018).

a1 G 2]7]3R1 ofAloF e (The Asia Foundation)2 20104
HE dejue] BExNE FoE dligtch FA718, A7,
AluigkRie geate] HAE MEshe dl Agska,” 201089
7k 4,000 HE B4 478 TA] W& 2016\ 0= A2
60,0007 Ao s SfE 4= lch, 22U o2t St
Al2E 10080 A2 Yz E2]9] &R o] E7Fssltt
+= o] FASAHThe Asia Foundation, 2016). 7F4 2 Aol &
S HER 7129 S B8 A A S5 2 vl8 AlZto] &
AT A0]20rH16,3509]4(9F 407 ), 315%)(Technology
for Property Rights, 2017). ©]212 FAlEel J&sh= A2
EAafEe] 94 I 4= gl vl8 AlZkol gl E3t,
BE 0] Aw7EEe] 17] A9 S &/ AlZks viEEof
gk 817] o] QNS FAF 4= Qick' o]zt HejlA] ofA)
OIS FA| a7 A A ST EdA o] BEXAR
TS P A T4 288 83 A3 e F3of| #E 77
AJZFsFiet,

2) SMIs2IS ¢f8t MU - 188 5B XIHSY

obAlobA ek Fe| g o] AleAl BAIRHF A Foundation
for Economic Freedom)¥ & 2L ‘AAHA(H5) S $Jgt 714
(Technology for Property Rights)’ Z2AEF 7|A5}5IH, o]
o 7158 thgol obe} v 4lar 443 A A £35S 7Hs8t
Al ke E87 2 AAQ o] B8-S ouidit, ZRA|
E WSS ehay ATATH AT A ZAAT Omidyar
Network 24§ 2] ¢Qict,

A RIA w1 20161 480l 109 T AR LB ten}
(Cordova)el] A4 23] =2o) Hzshd RS HH
QA Belshir o] RolAck, A $8 B SE HEA
2 nlat 52 3)AR] Micro Aerial Project®} P =& FJAL
QI SkyEyeZF 185 %L, o] 52 AHA| 2] 2.2 A%t hexacopter
85 o] 83igit, ojnf =20 v sl A AR
U s2en} A O] P2E gl a]al BX] Afdo| gl
FAENA A 75 FollAl Al 53 3YAE Aol A

186 2EAIE, M6 M1E (2021)

L SNk EEd B83 A A= S0 k= 9
%= 3R] o 40ha®] EAIE RARK: o] 7FsE AR S
o) ARt grestgon,” A8} O wAEE0] 4
H 7Fs e vhg i) FAMPLE wE o Stk (Figure 7).
EEOR AR A Es 7|E FFRAM R AR 214 =
o Bl R QL v 45 L= B 5.2em E, 42| 95% g
= BEE S8 SRk A vA w]ge] o] i of
Aottt AAAAGS: B8 SPPHES v FUsH
sk WUt SAEet st 201749 F+ ¥
A Bl3E Alsigict, ofu REL: chefRt 213 Wt WA
A9 dFor stof, S8 83 A3 SFRAR 0] 718
o) EFt iR 715 0he oA 7 Rl Slshgict,

3) EE X|[xi=e| Hrlst X #ES}

ORAoptE: E& 2] Ao] A} Aeter} 7|2 %=
A AETt vlastE of 2 Apol7t Qi) ueh, B4
AeR SRR EEoR ARt AH=F AW ZF=
RO R AAEIE A 848 o]Ao] WolEA A, R &
W2 TEAST Al FRANPA LAY = B8 7]e9] digt
2 o] 85 ANHsh= I 2420179 33), 5 L3It o=
ofAotoflA] A WA E HE7t 2|2 S5l =] B8-S $44
OF QIR AR o} ou|7t Zvial & 4= QJtk(The Asia
Foundation, 2016; 2018). Z2AE7} F7E F 20174 199
opA|optat AT, SkyEyew AAFA(EZ)S 917t 7]
& ZRAEof ARGIUE S8 2715 SRR A 715
(Government of the Philippines, 2017). °]A] =& Hz]Hoj
A ] A AR BES SEA7IAL s NS
ThEojus AHlg- a0 BAF =R A2 FA| Eid E
3, Wejgo] AARAEL: B8 ZRAEqA Q] A1HE 913
oA Atlas Network®] 20194 Templeton Freedom Award
o] 2F FH o7l DA F sz AR s oS FH

J8 7. a) 7|22 XM (E]),; b) EEC2 M XMZ(R)
Figure 7. a) Conventional cadastral map (left);
b) Drone-generated cadastral map (right)
Note: The drone-generated cadastral map illustrates the context such as

building structures and natural environment
Source: The Asia Foundation (2018)



AL2|ZHH FHefASe 37

s O AR 2SS ffEt =2 HEMR A7

o] Al HelR B4 2gAlEelA AAA - 1442 o)§
2 A7 ARSI o) Bo WA A9 Su)e] A2Y
4 S9lEl GAS UGl SES BET Aulg- 1AL} ek
& HolF oM AT/|NHE SIS Wk ope}, Bue) 1
2] 255 9 gelAAo] o] 271711 2A) ek vl Aea &
% lnt,

V. Al S8 F2 S8a 33
AR A Qlev|Njok, 2ok}, Wel selAe) ¥
R BAIE 25D e B8 BEAATS PN EE1Y

A AR EA ol 7]&8t0] A8t T8 SR AHS wEt
317k ghe}, Table 3& 91A]9F =38 7|2F, AJeY 7|3t =& sy
7|3, 39 7| ZRAE 24 ARUE JE AR
ARGE B Y} AL Eo] Hggateol vy WA 5o 7H
L0} 3, 7)&- et ol A 733t HAI SHA Al
FES sk W8S Qofsto] ARt Aol s
of| A BRRI%|Z] o= F-2 HiolE §lS{(data unavailable) &2

FA3HG

1.7lg - 1=at EH

) CEQ_I gxﬂki ol lXJ:l IHQ_IA'i §O|
A 28 o) ARUE SE meAESe] 35

o Qgal B vl AL 3

& 3. olie| AREM B8

FEpaT e

o E8o] BM A or AYsHAAE 7182 ol $3t
th= otk USD 1,000 A9} DJlite] SHA1E-S AMgstad
2t AHE AL EZE o] g= RS FskAY
HYE 2FYF7IE G Aol vlatshd =] ojx|glo] A
Faih), Qtev|Alotet Wl o] Akglo A= &3 USD 500 &%=
2 EES A Ao RA ulg-E AAE 4= A Q=)
Alo}9] Irendra Radjawalig} Swandiri Institutes= H|-& 27}
tiaiAl B A Bofl, oJAl= USD 300 A=R Bt 4w
E&& AArstal QJth(Swandiri Institute, 2019). AR 744]%] F
HAFoIY AP A o R eekshA] 23t dA] DAl 71eA -3
AF oz fze: o] dd Aok, 22al fRE F F= 3
SRFNA AR =8 AP S ui 9= Ak 7Hs s A

E3E, Qiey|Alofe] Algof|A] HolRo] FlEe] "mg e
A v W B w85 ot AR -8k Ao A TleA B
Ho] gict, Aol ARt BB RE uet BES AFoR &
43 4= 91+ Mission Planner®} -2 £5 AT Eglo]o] ZAf
BE7EE: dojrt, Qli=uAlotollA] 7 v FrHlstA Hut=ar 9l
= ARFUE =89 842, ARAAIZ FofAFe] 2H AR
AL 25 A7 Elo] 2Et R eR e viAE o] A
SRR ALY AAE Folal Yoyt e 17]‘78‘5'-7'4]1“
£ 4% E82o]al FYshA vz o] 7hsdt 873E 248t
12 9)tH(Radjawali et al., 2017).

ok, Ao Aot AYFAl et oS sk
otz 7hs /Tt IA7E FEdhs AR Heldt, an|go] g
2 Ex -5 SOl 7RIAAL st A7 S SdAr ] &8

Table 3. Comprehensive summary of the international case studies

Categories Case 1 Case 2 Case 3
Tayan Hilir—Tayan Hulu, City of Kigali Municipality of Cordova,
Location West Kalimantan Province, %’W an dga ' Cebu Province,
Indonesia Philippines
Project duration 2013-2014 May-June 2015 April 2016
' The Asia Foundation
Deploying agency Irendra Radjawali (individual), Deg&g;f:%iggf;gacﬂon (int1 NGO), ‘
Swandiri Institute (local NGO) ' Foundation for Economic

Twente, City of Kigali Freedom (local NGO)

Piloting agency

Same above

Dept. of Earth Observation ~ Micro Aerial Project (USA firm)
Science, University of Twente SkyEye (local firm)

Funding agency

Ford Foundation,
Crowd funding from
communities

University of Twente Omidyar Network

Project purpose

Environmental degradation

identification for rainforest

conservation and territorial
defense

Slum mapping and
cadastre update for
urban upgrading

Cadastral mapping for
land titling

Community informants

Indigenous communities
living in forests

Peri-urban landowners
lacking a legitimate cadastre
and a formal land right

Urban slum residents

(Continue on next page)
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Categories Case 1 Case 2 Case 3
DJI Phantom 2 Vision+ DIY hexacopter
Drone model DIY quadcopter quadcopter DIY quadcopter
Drone price USD 500+ USD 1,000 USD 8,500
Flight altitude 350m 50m 80~100m
Mapping area 30ha 150ha Data unavailable
Mission Planner
. . Mission Planner Pix4Dcapture (free software)
Flight operation software (free software) (free software) V-Map GNSS receivers
(licensed equipment)
Global Mapper 17.0
. Pix4Dmapper 2.0 Pix4Dmapper 2.0 (licensed version)
Image processing software (free version) (licensed version) Agisoft PhotoScan Pro

(licensed version)

Community informants
learned about drone flights

Community informants

Community informants

g . . partly attended drone (landowners) were invited to
Accessibility cgrr;%r:r?i?;(?r?rfeezzwc?o?ta?\ d flights and image and monitored drone flights
implemented by themselves processing and image processing
Technology & Inexpensive DIY drones and a mid-range commercial high-range DIY drones were
Infrastructure  Affordability free opensource software drone was utilized with utilized with supported
were utilized granted licensed software licensed software
High resolution (GSD 3 cm) . .
Accuracy & High resolution More detailed than previous gtlrglrc;fﬁ:lll;tr:?jne(n(\;/isrgnsrfezrtg)l
comprehensiveness (GSD12cm) aerial images contexts nearby are shown
(25cm resolution)
Community informants Community informants I m(i:toercrjllmgg#t};illﬂ?é;ntac)nését a
Data (co-) generated data in limitedly contributed to data ener ayti on while local and
production collaboration with local generation while international i nt?e mational experts produced
experts experts produced most data most data
w?iltar:%%l:sfnm(ijtdliicfgrsrﬂ:rqtss Dialogues and discussions Community informants
ininati Dialogue space y with community informants  reviewed the map outputs and
Participation & were thoroughly conducted as
Empowerment participatory action research V'€ conducted moderately gave feedback
Informed consents were Informed consents were Informed consents were
Informed consents obtained at the outset obtained at the outset obtained at the outset
Community informants have - Community informants
Ownershi full ownership and gradually ; e%zrir/]g?iun?\gy 'gL?rmznati d received map outputs for land
P develop expertise through exolanations bput no‘i raw data title applications to the
drone schools P government
No laws and regulations at Drone laws and regulations
. : were obeyed
Drone laws & No laws and regulations at A t?fvgin?;féh detf r(t)gweecéivil Approval granted by the
regulations the time of the project pivi ati ogn Autho ri)t/y and Department of Environment
- and Natural Resources and
the city govemment the municipal government
The output was approved
Leqal status of by the Constitutional Court IE: ggt\’eJ?;leS:ﬁg:g\alfg The government approved the
System & ou?p uts as legal evidence and c[z)a dastre ar?d output as a legitimate
Institution subsequently reflected by cadastre

the provincial government topographical map

Local norms and
customs

The indigenous village council

approved the project the project

The local village officials
were notified and approved

The project was introduced to
the local community at an
open call for participants

Privacy & safety

Community informants

themselves privacy concerns

The disclosure level was
decided the disclosure level by technically moderated due to

Informants on a voluntary
basis were recruited by an
open call so privacy concerns
were minimized

Source: Author
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AL2|1 BRI FHofrSel ST HIY ARt ASE piet =2 HEAR A7

H, AEHA Y HANRA ZHE T 718017l A %S
WAL A g A QL o) Fo] vl B7Fs3 A FA19 - AtoloA,
EEL2 aade, BAA, 2F 7HsA 50l 1 7IERA A
7o) A Eg et sRAIRE Q1| Ao} Radjawali®] 2
oA Uepte] ddie-d 5] exjoA HA Ale7t H7]aL vl
Elg] F4o] oHUA A2 - AL BlFo] E7Fs7t Al 3l
g "art ok, E3, visdh e S AR AA
Ego] aghd 4§ ol @A AAIF o2 A Ho|HA e A&A
O8 A HaE d 4 YUSAE doR B =7t dast 4
Zro|tHIrendra Radjawaliﬂ}—ql Qe 2020.01.30.).

2) EE HEo| Ha ¥ LI8X S4Y &l

CEor AIZjt Ao] 944 2ortel Yald AloA
ZHvepdt, 214 7188 AdstA dAshs 49, e &
Aol SAA R 22 eajnte] WAL on s W 3L
Ao et ade F28] WS, 53], 71E9 FH=x
APHeE ARk A A7} ded] gl BEX9 ZAHEut
& BARRE o 2= A e, B8R AR A Ak
AE uj2), F9 &7, 7|e Qlze} F vk T4 ARt of
Uz} od Stof| A% 247|175 A o= et F7)EAL AA H
Aot Z2 ABESHQl MGk R3] AlGA R gohd &
Acks He BojEd, oj2jdt AieAte] e A4A @S
yol7t ARe| Qlxze} JjAAg] e B7tulslA EA] 4-go] W
A RS A AR R S8z 7eere 882 = 9
THGevaert et al, 2018).

EE 239 7 ke o dtlAE vehdt, #)
Fo 4ot Fute] kA o A &1 U A9 A=
£ 2 %33}t Lambert and Allen(2016)8] Z2AEL 22 A}
§3to] 7129 221 PR A AP 3R v
o zu TR £2] 20 At ko] BA1E HE ¢
AHor HojEd, o5 Yot Ak 2 S| Foh=
=0 2ol o= A4 (quotidian) $1ERAEE RHF7)
A3, 22kl GISe FH|E o]of7]7t ¢l Online Story
MapsE 7 53}, 0] 22 44 (quantitative) S8 7]&
o] Z2(qualitative) The 7|&TH e F2 4RA A &
& AARIHCinnamon, 2019), ©|2{gh 22+ 12 Luque-
Ayala and Neves Maia(2019)7} #1713}, t A€ 311 2¢o] %
A AR g 2@ Rahz w34 BE& 59 vt
& T AAE @5k ol 2 4 Qi B3], AR F A
EdY] AR ARy g RE AAEE 497t B
AR ZEAA FofAIZe AFA 24E5S AHsH ddE
O RN -8 AR Fom AT HEE U= ARE v
4= Qi

2, 3of - 5 Zst =4

Qmy|Alof, =i}, Wajd Al ROl AR iRl AL
B3AA oSS oRA ZRAES FojA)7]aL 7 FH
2] it aiqlo] gelEnt, FR tigzte] FE 8k 7
VA 2HS oA, B8 AY 83k ARlE P8k
ZRAE] 3217} EA(QLE=UAlo}), HA| & sl
I ATES AT At Ak A S WAHEA,
A digo R ARskal A IS AARCHE ),
A&7, )il ZE7} ] S@0] uley W ol wjt ARt A
G ol RN U BRE 2 AR Adte] A=E
4312 st

ohat, $EA9] Hol Fef 9 o] WHES R AEvIete]
WARIAE 2ol E Rt Edriel Yl AloAs F& 9
F AP ZRAES o] FA|7L Hojx] FE tigAl7t &
€ $FAE ZRA B o7l Hegle), AmolA] ERlE]
A& BRI, o] 39 24 WA - &7 3 - AAA o= sfofdt 517
2ol FEAE S/dA o FojAl7ls 84 F(formality) =
Aete 927k Qlom, E3t ot WPt dejgor ZRAE
& FYstal 8 F wAU7R=(hit-and-run) 7Fs43& 743
A et %]E]'(Radjawali and Pye, 2017; Vargas—Ramirez and
Paneque—Galvez, 2019, E3} Irendra Radjawalig-]'f’—] olEH,
2020.01.30.), D] Aol A= AR AT o2k @A) BY
2)7]1 383} S shAIRL, 53] 2t ARAY A 2o |
A FEA7} Qe AeiolAl QoA & HE7h =470l
FLedh= ARolAl wteF @29 A7l A WA 7]ojwet
A = A oA Aatshs “dFE A A (helicopter
research)"mi AEE &+ ﬁlE}‘(Minasny and Fiantis, 2018). &
2 A 9 280 9ol ol Wl FE A He BT Al
A9] 2147164 SHolA A8 ulAshA] ok SEA
= B2 gElFEHE 3 Utk 3ol A, AR
o Eohe wet R eggoR #x] et FulE
A A 4= Gl wFE AL fR] 9] AFS AR e
o] B& das}h

ol HolA F2 S HolFE ARlEo] SlE, =
YlAlot AZzE|uhe ZRAE A= oo wE-S WS AX]
E419] AE7HIrendra Radjawali)7b @29 wje]7]
(Swandiri Institute) 7t @Z3lo] 215290 EG& Aol FaL
8 st g AYste FUSS TRA B A A= A4
2 o[ EqUct, SHAIRE FUteAbaro] Holet A A @R 4|7}
ASHE BE S Fesle dA 42 2lo] Aol of o
ol 9] 7]Hoe] B8 ZRAES A gslal 43 u= 279
F& @Y =E UEs Ao] Fasi, AlARHe] AAE &
W B2 00 S Siste] g@xpyof e} 37 =33k
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@ Zanzibar Mapping Initiative:= AAHEgy st s
& A HoAAA 718 AR 9F bl A73S & A3 o
dfetie] B2 ATAS A Aok Aofoln 71 BeA
Bopka gleh” ol2jdt P i Kojlal= AR 7 FF
A7k EES $3t0] XA B AL BHo] B Soig
x]%49] st W Aolhn TRAER SR AT ARS
248] A5 8Rs R0] 7ok

3. iy =3

1) §X|2| £E2 1A & & &

Qo Ege) Hlaa WA ok WA FAHeR L
S SR AR ofio] HEA] B HojEel A
9k ot} Lambert and Allen(2016)2 #|5 2]vte] 92
A Ao AR S-S e 43R 3sE 9
e vl Aefo] B A7 4A% = ddolME AdE =
7Fs8 AYS gt vl Qlek, Al o] g} By 53] aj¢]o]
A 2 EE AR7ESo| AR 3)7F HAE 28] FAlsk: o
= FF ook Ziolth 71, 201549 4 v AN B4
Yl A= 9] 37HE WA ohat s 7]t FALle] &
oA E8& &-83hs Aol Eiedlo] o]5S A EshaL EES
AXF oz G371 71A] 8F5ith(Meier 2015; Htet, 2016).

Aol A] g 4= Qs A 941 80 vl W #ojat w1
A B =7k A SleAlE skl ANy FUE |
25 AF2 o WIths ol Q=yiAof ZRAE= 43
Ao =20 vy Y &gat JATE =7} HAI7E EASHA]
Ut ZRAEYL =2 vl tigt k) A Pzt 2he) &t
& A AU ESI7101A A A TALE dlsiA
350mEhs oFF &2 HIPNLEE EE vy BYL Awshz}
A8 A TH(Irendra Radjawali®}e] Q1€ 2020.01.30.),”" &
PR 7P 2 ol AR thofkE Yyl o)5]e} nhe: 1l
59 A2 G} A gE Wotx] ZRAES HFA o vt
A A

2orie} Yely ZRAEE 27|0E ARet 71UsH ¥
shH =29 v|3g} Hof wate] F2E W2 Aloltt, =&
o} ARe) B HFtAI7E LA ARt A, P Evilg)] djsti
& ZRAEL] 73] dA A TE FTY FeuT AT} 7
Ze] A $FUET th g5 ol &7 vk o3t
FRSAE APAFS EoAT. ot A ANAlT
e B8 ZRAES 7|gslr] A 20106 5E Hejue] £
HeAA NS Asix BRHARER 9 AL e P}
1UsHA @ Folgitt. wteha] 2R E] 3] Ao A A
AU 9 s 2 eup AR o] P sl Al EAIgle] B8 BF
& e 4 U3l
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EE Aot ZRAEVL 29} Ty TRAE djH] =
E 83l o 1S WY AL ZRAEQ] 2 FjolojA] 7]Ql
8tz wAl0)7] 5 s}, FAF AR A Qjado|d ZRAE
o) 9 o e AR BA(2d), ELEe B4 aqd @
ol At 2ol AR ojsfuALt dAstHd v
ofl, A= B2A - A2 Y29 470l 7t TheE g
0]%17] giZo|th(Radjawali et al., 2017). Vargas-Ramirez and
Paneque-Galvez(2019)i= Q1I=UAloe] Al A H AR o €5
7lo] #52 B2 258 BEshal AR E ofislEs &
29| 7+-E wig ARFUE =& o]go] 2 FEmloA =&
o Hdj#|Ql, dAlo] Ful FFAE A FAA =8 oA}
2 KA o=t AI7E ks = 291710 921 37| = jit,

2) EE E8 Zn=ol HX X &2

EE Y 9 299 AR SR A S ARstaL =719
A FE22UE WEIh= AR A= WAIZF kg da
ol Qlct. ofu] el TEQRze], EEE B3] AR A
5o AL 7120 AR 7]Hke) 2] tee} vl A e B3]
glon fuiz2 B o esiths ol JSHA. ARt o]
#et A= WA O R fAESHL B A2 e Ao 240
ot 2gdcke} el AR 9] B9, et 9542 Y uA
SR A EEOE AIZRE A=F FAHoR A
& 7 A3 24 7|dEoM s SAH R EEOR AARt
Aot 21 g G AL Aol AAsHA. BEjdoA=
otAlotAitat BARAES] A52Q] 80f weh ARt =
& 83 BA] SFRAPL 71209 digkez A ofo}
Are R AR A0z SR8kt shARE QAo
739 oFA T4 A:=9) AJAL: SRR A2 EATt]
7R AR Ao R, S A ER(EE 1 o E=EA)
& 8830 2k E A= ol A E Aes FA4A -
o7 49157 ?g.‘?_u](Radjawali et al., 2017), AA]o] z]2]A
HA oje] thE A= A 9E 4 gle dRteE uEhA
oA e dorke 2 U8 (rendra Radjawali®}] Q1
El4T, 2020.01.30.) thit, Qlm=u|Ajote] ARof A= i) &
WAl Aof] EAste] FARAPE ARt A 9
& ATt FAAEE oS USo =M YA 58 4
Ao, 1 An Al d48e 2 st $3t
ARE=E FEA N S5 A ko A% 4 it

3) Zal0|HA| S Q2| WA 12

E2 7]40) AR M-S ZafoluiA] Yafol & BAH
S A= 9 B A A4S Rt 7))
&9 2U5L SRow Soth Foo) Y Hale Aol 4
3 27 2R Sl diajA $elE Easct ol ni 2



AL2|1 BRI FHofrSel ST HIY ARt ASE piet =2 HEAR A7

AlEo] nhEo] ZAT WAE ABRES 073 Yot ARE
HE S WA &7t ke FEleS =27 wield, ol
3 2hw= - AR e EetoHA] EAl= AR 7PEA tiE Aol oby
ol 7jeA FoR o= Ak A st ko] ik
Gevaert et al.(2018)0]] W2, A 2A8]7] AAuf F2AA S 5
Az =80 vy 9 FY Aofl FUSNA FAF2HN vl 2]
A & 4= glom, Wil v e A5 sFAe] B oll= Y AL
2] Fx 2] A oA B518H (blur) A2]Eo2H £A] 225
g 4= et

284 Gevaert et al.2018)= FAl HE #A(53] &84
TANE 93] 71 omgt s dsk: AL EvFssittal 74
g}, S 5ol EAE n@HA R ARt Fa7t EY &
A A= AR A 7152 02 A2lE 4= gl o] EA)
gk, oj2fdt wAIE taiAs 23]8 AnEo] AAACE &
F4E ¢ e AAkAL, FH19] A E 47skal oAbEH
ol A=2<Q FolE HAshs FHoA HshAY AHd
WAL HAFE nhAshe o] FolEthe Fasi,

V. ZE AR
1. 20U 72

& A AT AR ARIE YY) Ay A F SR HeE =
E0] FZHR7IE ZopllA 1EE ARIBAIA FoHAISA
gl SR A AxE deile o #8E1 u
op7t ¥Ixt 9l =T EAI9] el s+ s AEY
ot B89 713 7hs Aot AR - AN A B B YA A
&4 AL Fho AFHUE 7189 = dEde g9, &
As EEY ARIAAIA 7 Avte] FEste] 1 B4 F8.
A& EESIA. 53], R AREA 2] &5l whstel
SR E8lA REEE NLEASS o= St &
&4 v]gha A FE0] ofFoIA|AL = AR whgsto] AjA
B AASHLA 8l SR Eol AFEAIE oA
EE7L 71E SR FAEE B9l Bk dlolE 74
U AR2l2] A ele) EAof F=5ste] FEARIEE A8k
89 #8233 ATEATE 71IA] 9aL oF4) @2 A
gol 34 A|djof] Fof QlonR, & A Az -2oAlE g
AR A o] E 4= 912 Aok, 8 Ul8-& fofshd that A,

A, Ao g 7 oks FEAI7E Folshes AU =
B9 #8227t FE A HIS ARt sl e A
At Bgol 7H EAIE S5she ke aEE 4= gl
20100 2FHHAE A AAH R, 53] ofAlol, FEM|, ofx
2|7ke] oA FAA R Folual gl ARUE =
E B S oR Erus ARRIBAIA 285 A

o8 o]0} g}, 7)o A BrhsSAAL e o 4
Ao] WiAIE R B RE RO Qojx] B WA, FA%)
AR, 1K o 58 SAS FIA0R A 7N o
A7) R Hshc

S, 0|37 BEoHe S8 BEARIE 714 e}, el o
o 748, WALE SeelA Tkt B4 BolFa gtk Aa]
£o) WAT FR SAE U QEAA Gt AA|F 0 Aelst
WAL 7|4 0% He B £418 Beo] Hseizlon,
BE By FuSo] FoelghozA ofafo) Zskel Hol gtk
E3t, S8 PR A S WA SeIAE AR 710 g
23h3 Yol Ae] A4 RE4E Shuste, FEA Bl
A HAA oI5 goluje] ZejolwA] 5o geld EAIS 2
83 sk o] ek,

A, ole) 71 7K Aol Bskal e B8
Zgol gloix] FuEjojof & TRISe] glet. 3l Hele] A7
Q1 wollA] F:ak5o] 2|4)e) AkE B4 T2l3 A6 7o A
24 4% sk Zo] Folurhe Fasich oby % EE 4
7k FEshe 497 B ANeIA, RS i) Bk
FEAY) Folrk 14 24 WSjel XX FEF sobet & Ro]
o}, @19} 7]l 9% AETIe R, e F7lelA Sl
ofgto] 7|thElc}, Eak, FERIoH go] AL o] EE Bgo]
el ZhEQ FAZE ARER A 4= Sk, olefe el
A2 TFAE oA ESHL AR WaFOR o] B 4 9]
27l Tk 319l G Wae] Qe

2, X AR

SHolAE T TEEEE 1 Y 7NkRAel Akt WE,
& AW AlFste] HAIE AR RISIAL AR1719hE 2| ¥shs R,
Ab- 8} o) ke Aar A &g wRsly] Aldseck? A
AF L2 BRI AF A8 Fo=N AR LA 2§
& 523l 09| HE #o)7] ol felA st
o], E&9] 2879} Al A=} ML =g=-E 7R &
L uid<s dAo)7] wio] Aol e AU E S8 2
SAREIZE 92loAl F= AARRE 23] et olE Aelshd
o2t 2,

A, BA s3] 7|9 Tz 27] S8 AR s A
2] 2 oflA] 4 F2 T80k AT ARRle el 713
A <o cheret o] Wt iglo] Wasit, o E Bof Lxgt
SREYRFAEAY - 3 $A B8 B8 EXEY YT
A AT A A ZAL QTR DARIS] B, 7189 A A=A
A A AL EUA E= ALY A Ao A4S A
317] S18iA o RA F-skal Aokt FA- 2A 7)ES sl
A9 FR1E FyehA =old AR theirle BZeE Ea
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7F Qlct, 9] Akl et 7] Foteg2E AT 4 6l
2 o|n] HojEe,

EA, Fulo] Ae 4 A AulA Aol Fixel 7|14 A
A o] EE AFEA] ARQoIA £ ol FHHE AvdA
& nidsfof gich, d)e) AREjellA] YEhRo), =3 FAR o
U 22d8)7] FHE7] 5o #4 XA AL FUEAA uzldt £
AzA EE &Y ARE ol53te] =eje} o)dsgo] agh AL
oo}, w3h, AR o] =AY WA wetA 231 &F
A w87\l o g ¥ 5L AYE AAolAT, Ay Fu
T FEAE EAA FolF £ Qs ARUE =& gare] MY
A Was 4= oo}, B8 st FHIEC) Ut A4S goly
£ 221 GISet & AEe] A% 5 43 Aol A28 1
ik A2} He] AZEQojo] - A P AL Hol E &
om, ARoA Agshs F-a-oke] AT E& 8 ihE
oGS =& & Utk

AR, A A 3t 9l AMEuEA ARQ] FRlof| e Etatal
obz] FZHY R Hofol|A A2 o2 thEojAof sh= FilEo]
et WA, se] Ao FEATE FrHoR Hojshs =
E 882 O9A WA g2 AY9E dier 248 -4 =8
& AL=(Hi R Som o|3hof|A] BEBh= WA oR £ ol
ozt YAt AHsRo|, ARUE =89 7S A
150m =R} AlshE vjey gt SlHa} ASHE e
4 ATHAAE <], 2017, AARE- AFuH, 20182). B& =820 of
O]l M-S A5} SlslA] Ak A AL ] kA
AE W PAR 4 o] whAAE e Ao, B
250g~2kg®] =& 2FA A el w&-& o F3et 2 gt
7h- AAjolt gtw, Welwyl 2ok} ARyL =2o] 4t
EEOR AR AnE A4 AXPAA Ao HFHoR
T390 ANE FAAR oo m S WA #E A9
& RoJsi= ol tisjA] |t 457 Basit >

Bog EERE EOR ke MEeAdaE ddeR sk
FANEE NN AR E =22 8872 1efste] bl
TR Hsordt gk, dA S S EANeA 7 B QL
g3} |5 ARBA T A H o8 AR 48 EE Hoks A
FUE 58 $-8o] 713 w9 A 327 2 4= Qi
ol& 7ol Zihe/dat Aol 214 Z1&Este] sk A 2o
I, AN FANEx AR Well $-8] 71999 Fefut AlE A
4 o3kl S SalA 71 W ol oS AR &
ek, ALl E& ufjge] 7123t @Afuo} 4] 3% g
A 2RI Fofsted F= SANES(DFID)e}F 22 Y
& nEEhs FHHY LXSEARZAL o|n] ofg u]o} ¥
FUE 25t EES T EXNAPRI|E BEHS 18- F
T AXE A A SIS A4 gdista, ofn) o2
Wil AA)g L] 71e AFAE] At AR A
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B EE Ak 7R3t o5 Al 7} 7]&e] bR al JlE &, o
YA 59] 2ofollAl A& Zol HaA ofu] kol 7Ewm
S-ARIE-A 52 AAE wet B8 7] SR Hoke
FIRIH, U] AR o] A - WA At ohet ]9 o
F sl 7]ofsh= -9 Ffo] & 4= Qi o]FA AR
7719, A 9 ATk AAIske A2 A S =24
of AAVE A Aefigt 1 ofu)7t A A] gt et S
SHA] o2 EE/F=9] of 7o ghao] e vlE 2] Ex= A
b A&shz wiE 2] A, S 52 SRS EYE 4 A
3k 7HEE s Y 5 TRt 7Ie S s, =8 A
o] it 71e 4 - WA1A S-S oA A=A HIThe Fol
5ol S8, ol2Rt A4 #Ae] AR, 71 R SR
WA geisto] AE7he FEF A% st =2 Ve A
HAE 2Ashs o] FAROE Fasitt E8& B8 T4
NI I FFAe 7hsduhaeldt goRe g2 dt
7h B ag ol

F1, EE 2|7 |UAVS) ‘ROIH|SIAABIUAS), ‘RIZZEHIZAIAL]
(RPAS)'Q| 80{7t =& Q1720| 5 HMSIUCL

ZF2. Ol Ymlo| o4 ZH(Michel Foucaul)2t HAL] 7|EA(Anthony
Gddens)7t F2I81 Hiet= #HIE Z0|3ICHHarley, 1988; 1989).

3. ZHctRsH TSHSIFUIAMS XI=3t 2Rle SSA| A0S EU2 0|20

Xz @97t Yaizl?! 5IRI2L BSA|Q| £t QI HXAel SH(

&, AA5tn S8%0l MUl 27E fMo2 L A2l &

=7} KMEF0|2H= 032K Vargas—Ramirez and Paneque—Gélvez,

2019), AlB|ZXIE FeIE0| Zi= PHYXQ! 2xEChs RHHREsHR]

Yoz QM LAECR Ldlizl= HZ{0] SCt= 0IR2 & ¢

9| ARIEA0IME KIQlSHACE

‘E£80|2k= 807t = Yol 2t w20]| HIZA HEX|2h= 8012

ABst= 227t Hol, & S0{ol| st =2l= £ 1ol EQIE Hiof

L9Z 070l M= & BOE S2k6lo] AESICt

ZERER HEXIR(2020.2.11), “01Z2|7} sl=2 o= =2 £},

hitps: /fwww.molt go.kr/

6. BYFLEE 0| BAIE EPISE?| 2IsiM 7|Z=0] 2t HE 2X0 201
e RE FZXIE AAE stz Stele '8t X< FA(One Map
Policy) & F%! S0|Lt, X|=2| XX % 37 2E0lA &3] Lilsk=
EEHET EZEME 0| 2X|Q) shZA2 HolA| st AUTHSamadh,
2017).

7. 712E OHE2 #Fel FSHTt HSHe2 7F Helel2 Y
ol chst WX TS sliA Y= XI=XE BSS £dln, =7t
7t X=X Al AMRSHs “7|E(technioue) T} “H 312 (manner of
representation) S J1CHR BHOISOM 70 MHNE sishs #2
Zx{o2 slHPeiuso, 1995: 384).

8 FMAREIZ SZAR E= APARIe] SMS HH Ao M7= o=
2 BEEI0] X|=0f Z2 FA £FRIe2 HZEH AFEIo|Ct

Z9, Slum/Shack Dwellers Internationall &2 HZEXIAH, SDI)2 OFAlO}
ot OHZ2|7t 2RO G419 SA0] CHahAl LOHE0LR(Know Your
City) ZmQ12 SahM S-S &0 XI=31E tixoz FElstn
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