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1. Introduction		

	
A	monitoring	 is	a	very	 important	activity	 for	protected	area	management	to	see	whether	 the	
management	interventions	are	in	progress	or	success	toward	conservation	objectives.	The	term	
‘monitoring’	has	been	used	to	describe	many	types	of	assessments	as	 its	definition	 for	 forest	
related	monitoring	is	the	process	of	gathering	information	about	variables	such	as	rate	of	loss	
of	forest	cover	or	quantity	of	wildlife	poached	monthly	within	a	system	of	interest	(Stokes	et	al.,	
undated),	 such	as	a	protected	area.	A	process	of	assessment	of	existing	status	and	change	 in	
the	condition	of	biodiversity,	as	measured	against	the	set	of	criteria	and	indicators	or	baseline	
data	(Pullin	et	al.,	2004;	Vongkhamheng	et	al.,	2013;	ANSAP,	2010).		
	
Monitoring	 information	 is	 used	 to	 characterize	 the	 status	 of	 the	 protected	 area	 at	 different	
points	in	time	for	the	purpose	of	assessing	the	state	and	drawing	inferences	about	changes	in	
state	over	time	(Yoccoz	et	al.,	2001).	The	monitoring	is	critical	for	evaluating	the	effectiveness	
of	management	actions	in	the	protected	area	relative	to	objectives.	It	then	feeds	for	adaptive	
management	 setting,	 also	 monitoring	 provides	 the	 feedback	 loop	 for	 learning	 about	 the	
protected	area	(Nichols	and	Williams,	2006).	
	
Participatory	 monitoring	 is	 one	 of	 three	 main	 approaches,	 together	 with	 state-based	 and	
professional	 (Seak	et	al.,	2012).	However,	 in	order	 to	success,	monitoring	methods	should	be	
simple	and	well	 integrated	within	the	local	ecological	knowledge	base	(Daneilsen	et	al.,	2000)	
as	well	as	with	daily	livelihood	activities	(Seak	et	al.,	2012a).		
	
The	 participatory	 monitoring	 becomes	 a	 mechanism	 that	 drives	 learning,	 adaptation	 and	
improvement—essential	 elements	 of	 sustainable	 protected	 area	 management	 (Evans	 and	
Guaringuata,	 2008)	which	 is	 considered	 significant	 for	 developing	 countries	 (Daneilsen	et	 al.,	
2000,	2003)	in	the	condition	of	staff	and	financial	limitation	(Seak	et	al.,	2012a).	This	is	not	only	
local	 villagers	 conducting	 the	 monitoring	 themselves	 but	 also	 involvement	 of	 or	 facilitating	
assistance	 given	 by	 experts	 and	 protected	 area	 staff	 in	 developing	 and	 implementing	
monitoring	programs.		
	
The	participatory	monitoring	where	community-base	was	found	to	be	sustainable	over	the	long	
term,	meaningful	 in	 the	 local	 context,	 less	 costly	 than	 professional	method	 and	manageable	
with	 locally	 available	 resources	 (Steinmetz,	 2000;	 Sheil	 2001;	 Danielsen	 et	 al.,	 2010).	 In	 this	
regard,	 their	 capacity	 and	ownership	have	 to	be	built	 from	beginning	 and	 then	 follow	up	on	
supporting	 them	 to	 basically	 collection	 data	 (DNCP,	 2006).	 At	 the	 meantime,	 with	 this	
approach,	 it	 is	not	really	concern	of	data	bias	if	careful	design	with	good	capacity	building.	Of	
the	 participatory	 monitoring	 it	 includes	 five	 main	 methods	 such	 as	 transect,	 patrol,	 group	
discussion,	 logbook	 and	 photo	 point.	 Nevertheless,	 not	 necessary	 for	 all	 these	 methods	 be	
applied	 in	 particular	 protected	 areas	which	 is	 dependent	 on	monitoring	 objectives,	 indicator	
species	identified	and	geographical	condition.						
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Hin	Namno	NPA	has	high	significance	for	primate	conservation	especially	douc	langur	and	black	
langur	 (Timmins	 and	 Khounboline,	 1996;	 Walston	 and	 Vinton,	 1999)	 due	 to	 their	 large	
populations	recorded	in	the	area	(Phiapalath,	2009)	these	species	could	be		an	indicator	species	
of	 biodiversity	 in	 the	 protected	 area.	 Evergreen	 and	 hill	 evergreen	 forest	 that	 support	 these	
species	 are	 largely	 dominant	 in	 the	 protected	 area	 while	 many	 other	 small	 habitat	 types	
available	but	with	 low	conservation	value.	Encounters	of	 these	 two	 species	are	 correlated	 to	
other	primate	species.	These	species	are	considered	indicator	species	so	change	in	populations	
of	 these	 species	 will	 change	 in	 other	 species’	 accordingly.	 Hunting	 pressures	 are	 a	 major	
problem	 to	 make	 decline	 in	 primate	 species	 population	 in	 the	 area	 (Phiapalath,	 2009).	
Therefore,	 it	 is	 believed	 that	 the	project	or	project	 area	management	 interventions	will	 curb	
the	threats	and	to	see	stable	and	increased	abundance	of	the	indicator	species.			
	
Limestone	Karst	 is	bottleneck	 for	making	 systematic	 transect	 that	 is	necessarily	 following	 the	
standard	 design	 (Buckland,	 2001;	 Sutherland,	 2004).	 Also,	 patrol	 design	 that	 all	 grids	 to	 be	
visited	 following	 MacKenzie	 et	 al.	 (2000)	 as	 to	 obtain	 relative	 abundance	 (Johnson	 et	 al.	
undated)	 is	 likely	 impossible	due	to	steep	terrains.	Otherwise,	 it	will	be	risky	 for	 ranger	 team	
and	costly	used	for	patrolling	and	monitoring	which	is	not	of	cost	effectiveness	and	mismatch	
with	the	Lao	context.			
	
	

2. Background		
	
Biodiversity	monitoring	method	for	the	context	of	co-management	and	that	to	encompass	cost	
effectiveness	 and	 sustainability	 where	 local	 people	 do	 play	 a	 key	 role	 is	 essential	 to	 be	
developed.	Hin	Namno	NPA	has	some	difficulties	and	challenges	in	developing	sound	scientific-
base	 monitoring	 method	 due	 to	 filed	 condition,	 local	 capacity	 and	 budget	 limitation.	
Whatsoever,	 the	 important	 is	 to	 track	 and	 ensure	 biodiversity	 is	 maintained	 and	 threat	 is	
curbed	graduately.		
	

2.1 Field	Conditions		
	
Hin	 Namno	 National	 Protected	 Area	 is	 one	 of	 two	 NPAs	 in	 Lao	 PDR	 which	 have	 the	 same	
limestone	habitat.	Geographic	 condition	of	 limestone	karst	 is	 a	major	 issue	 constraining	 field	
work	practice,	specially	designing	fixed	transects	and	patrolling	routes.	Any	method	of	wildlife	
census	is	considered	uncertain	and	possibly	associated	with	data	bias.	In	addition,	water	source	
is	not	available	 in	dry	season	which	 is	a	problem	for	organizing	a	 large	patrol	 team	and	 for	a	
week	patrol.	Also,	it	is	likely	risky	for	patrol	teams	crossing	steep	slopes	in	rocky	areas.		
	

2.2 Local	Livelihoods		
	
Boualapha	District	is	one	of	remotest	and	poorest	district	in	Khammouane	Province.	There	are	
six	ethnic	groups	 living	around	Hin	Namno	NPA	relying	on	agricultural	practice	and	collecting	
forest,	aquatic	 resources	 for	survival.	Some	village	clusters	such	as	Nongma	and	Thaplao	that	
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have	limited	suitable	lowland	agricultural	land	they	have	to	do	mainly	hill	rice	cultivation.	Also,	
access	to	these	areas	from	Boualapha	District	is	very	difficult.				
	

2.3 Local	Capacities		
	
Because	of	the	poverty	it	is	not	only	insufficient	income	and	food	but	also	their	education	and	
health.	 A	 low	 capacity	 of	 both	NPA	 staff	 and	 villagers	make	 high	 limitation	 in	 receiving	 new	
lessons.	Poor	in	education	result	to	high	illiteracy	among	villagers,	even	though	many	assigned	
khet	rangers	have	some	reading	skills	their	writing	skills	are	poor.		
	

2.4 Sustainability	and	Cost	Effectiveness		
	
The	sustainability	in	a	protected	area	management,	it	requires	capacity,	ownership,	system	and	
self-financing,	 is	 in	 place.	 The	 capacity	 and	ownership	 of	 the	NPA	 staff	 and	 khet	 rangers	 are	
possible	 to	be	built	 through	well	 outreach,	 training	and	working	 together	between	NPA	 staff	
and	 villagers.	 The	 system	 to	 be	 practical	 rather	 than	 strong	 science	 that	 is	 highly	 labour	
requirement	and	that	will	certainly	need	high	budget.	Therefore,	cost	effectiveness	is	to	use	the	
budget	 effectively	 and	 efficiently.	 This	 is	 quite	 challenge	 in	 developing	 a	 model	 of	 co-
management	 in	 the	Hin	Namno	protected	area	–	 the	 cost	 effectively	 sustainable	biodiversity	
monitoring,	in	particular.		
	

3. Biodiversity	Monitoring	Reviews		
	
There	are	some	best	practices	of	biodiversity	monitoring	developed	worldwide	but	only	a	few	
examples	 for	 protected	 areas	management	 where	 indicator	 species	 are	 used.	 Of	 which,	 the	
biodiversity	monitoring	where	 local	communities	are	a	key	player	which	 is	quite	 limited.	Only	
several	 projects	 are	 on	 try	 in	 the	 region	 but	 having	 not	 considered	 any	 best	 practice	 yet.	 A	
biodiversity	monitoring	has	been	debated	on	sustainability.																																																																																																																															
	
According	to	Lindermayer	et	al.	(2012),	the	purpose	of	monitoring	is	to	(i)	deliver	information	
on	trends	in	key	aspects	of	biodiversity	(e.g.	encounter	rate	or	population	changes);	(ii)	provide	
early	 warning	 of	 problems	 that	 might	 otherwise	 be	 difficult	 or	 expensive	 to	 reverse;	 iii)	
generate	 quantifiable	 evidence	 of	 conservation	 successes	 (e.g.	 species	 recovery	 following	
management)	 and	 conservation	 failures;	 (iv)	 highlight	 ways	 to	 make	 management	 more	
effective;	and	(v)	provide	information	on	return	on	conservation	investment.		
	
An	underlying	premise	of	successful	monitoring	programs	 is	that	the	design	 is	simple	and	the	
measures	 are	 straightforward,	 unambiguous	 and	 replicable	 (Legg	 &	 Nagy,	 2006).	 Overly	
ambitious	monitoring	programs	suffer	from	being	unsustainable	both	financially	and	in	terms	of	
technical	 staff	 capacity	 (Danielsen	et	al.,	2005;	Poulsen	&	Luanglath,	2005).	 In	all	monitoring,	
clear	objectives	are	essential	to	identify	the	relevant	biodiversity	components,	the	data	types	to	
collect,	 and	 the	 sampling	 design	 to	 deliver	 the	 appropriate	 data	 (Danielsen	 at	 al.,	 2010).	
Adequate	replication	of	sampling	is	necessary	to	derive	precise	estimates,	to	allow	appropriate	
conclusions	about	changes	in	observed	variables	over	time	or	space.		
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The	 first	 step	 when	 designing	 a	 biodiversity	 monitoring	 scheme	 or	 programme	 is	 to	 clearly	
define	the	questions	that	the	monitoring	aims	to	answer	(ANSAP,	2010).		
	

§ Different	monitoring	issues	can	best	be	addressed	by	specific	types	of	data:	
§ Distribution	of	species:	presence/absence	data	or	counts/relative	frequency	
§ Relative	abundance	of	species:	counts/frequencies/ranks	
§ Habitat	amount	(per	habitat	type):	remote	sensing,	complete	coverage	data;	maps	
§ Habitat	distribution:	remote	sensing,	coverage	data;	maps;	field	samples	possible	
§ Habitat	quality:	field	samples	

	
Nevertheless,	a	monitoring	design	is	based	upon	many	reasons	including	objectives,	nature	of	
identified	indicators	for	monitoring,	geographic	condition,	limitations,	system	and	approach	of	
monitoring	being	developed.	In	most	case,	it	has	been	difficult	for	conservationists	to	respond	
to	 this	 challenge	 as	monitoring	 and	 evaluation	 of	 effectiveness	 is	 generally	 lacking	 for	most	
conservation	 actions	 (Sutherland	 et	 al.,	 2004).	 Often,	 it	 is	 good	 and	 highly	 scientific	 based	
monitoring	system	developed	which	can	provide	enriched	data	(Evans	and	Guaringuata,	2008)	
but	 often	 lack	 of	 response	 and	 conservation	 actions	 afterward	 (Sutherland	 et	 al.,	 2004).	
Johnson	 et	 al.	 (undated)	 recited	 that	 common	 reasons	 cited	 in	 this	 regard	 are	 that,	 i)	
insufficient	 funding	 to	 do	 monitoring	 and	 evaluation	 (Kapos	 et	 al.,	 2008)	 and	 conservation	
action	 that	 often	 make	 the	 monitoring	 work	 discontinued,	 ii)	 monitoring	 designs	 are	
inappropriate	as	perhaps	the	design	with	high	standard	and	high	technology	is	used.	Often,	it	is	
unable	to	generate	results	to	answer	management	questions	(Margoluis	et	al.,	2009).	Perhaps,	
too	 ambitious	 to	 be	 feasibly	 implemented	 in	 the	 long-term	 (Salafsky,	 2012),	 iii)	 capacity	 of	
officials	 an	 villagers	 are	 an	 issue,	 also	 time	 is	 insufficient	 to	 effectively	 manage	 monitoring	
information	or	to	complete	data	analysis	and	write	up	of	results	(Pullin	et	al.,	2004,	Kapos	et	al.,	
2008),	iv)	not	facilitate	the	feedback	of	monitoring	results	to	management,	v)	managers	are	too	
busy	to	be	able	to	digest	monitoring	results	and	apply	them	(Pullin	et	al.,	2004).		
	
If	 the	 monitoring	 work	 is	 not	 linked	 to	 or	 support	 the	 data	 need	 for	 comparison	 or	 the	
managers	have	never	responded	to	or	adapt	the	management	plan	toward	better	biodiversity	
conservation	the	monitoring	work	will	be	useless.	Danielsen	et	al.	(2003)	mentions	that	design	
deficiencies	that	apply	in	developed	countries	may	be	irrelevant	in	some	developing	countries	
where	 day-to-day	 management	 of	 biological	 resources	 is	 largely	 in	 the	 hands	 of	 poor	 rural	
people	 (Getz	 et	 al.,	 1999)	 and	 local	 authorities	 have	 virtually	 no	 operational	 funding.	 It	 is	
encompassing	of	ambitious,	unrealistic,	complicated	and	impossible	to	sustain	with	the	locally	
available	funds	and	human	resources	(Danielsen	et	al.,	2000).	By	without	taking	an	account	and	
neglecting	 these	 constraints	 while	 emphasizing	 the	 need	 for	 more	 standardized	 approaches	
(Yoccoz	et	 al.,	 2001)	may	 lead	 to	 repeated	 attempts	 to	 develop	unrealistic	 programmes	 that	
only	divert	scarce	funds	from	fundamental	management	priorities.		
	
Many	programmes	 collapse	 almost	 immediately	when	 the	donor	 funding	 stops	because	 they	
are	designed	at	a	cost-level	that	will	never	be	sustained	as	happened	in	Lao	PDR	(Poulsen	and	
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Luanglath,	 2005)	 In	 addition,	 most	 programmes	 are	 unable	 to	 contribute	 to	 biodiversity	
conservation	because	of	ineffectiveness	in	integrating	information	into	decision-	level.		
	
Even	 though	 some	 state-based	 and	 professional	 or	 scientific	 based	 monitoring	 it	 is	 hard	 to	
continue	after	funded	projects.	The	state-based	focuses	on	curbing	threats	while	the	NGO	on	
endangered	 species	 monitoring	 (Seak	 et	 al.,	 2012a).	 Apart	 from	 that	 community-based	
monitoring	 is	dependent	on	a	monitoring	design.	 	Anyhow,	 the	 successful	 implementation	of	
methods	depends	also	on	the	willingness	and	commitment	of	monitors,	the	legal	requirements	
of	the	government	and	the	financial	and	technical	support	from	NGOs	and	donors.	
	
Whatsoever,	 community-based	biodiversity	monitoring	 is	 not	 that	poor	 in	 terms	of	 reliability	
and	credibility.	In	spite	of	the	weaknesses	and	constraints	that	are	inherent	even	in	the	method	
that	 has	 been	 valued	 highly	 by	 local	 people	 and	 managers,	 there	 is	 a	 great	 potential	 for	
improvement.	 This	 could	 be	 accomplished	 through:	 (1)	 standardization	 of	methods	with	 the	
assistance	of	experts	(Seak	et	al.,	2012b).	
	
Biodiversity	 monitoring	 should	 be	 addressed	 by	 strengthening	 the	 government	 and	 local	
communities	who	have	responded	for	the	work	on	the	ground	(Bawa	&	Menon,	1997).	Ongoing	
investment	 in	 training	 and	 capacity-building	 is	 important	 to	 invest	 for	 long-term	monitoring	
(Johnson	et	al.	undated)	and	that	 the	practical	monitoring	system	to	be	developed	with	 local	
villagers	and	NPA	officials.		
	
Sheil	(2001)	says	it	is	time	to	recognize	the	inherent	tensions	between	data	standardization	and	
ease	of	making	contributions	 to	management.	What	 really	matters	 for	management-oriented	
biodiversity	monitoring	in	developing	countries	is	that	methods	are	very	simple,	cost-effective	
and	possible	to	sustain	with	limited	external	support	and	that	the	time	from	data	sampling	to	
management	action	is	short	(Danielsen	et	al.,	2005).		
	
Anyhow,	monitoring	 systems	 that	 involve	 local	people	 in	 scientifically-designed	projects	have	
many	advantages	(Evans	and	Guaringuata,	2008).	It	is	dependent	on	approach	that	expert	may	
design	 by	 taking	 account	 of	 being	 handled	 by	 local	 communities	 in	 the	 future.	 This,	 it	 can	
provide	 enriched	 data,	 lower	 total	 costs	 and	 a	 better	 chance	 of	 being	 sustained	 (Evans	 and	
Guaringuata,	2008).	Based	on	the	few	comparisons	of	scientific	and	local	monitoring	that	have	
been	conducted,	the	minimum	amount	of	data	to	be	collected	by	local	monitoring	programs	to	
generate	 the	 same	 results	 as	 scientific	 methods	 appears	 to	 be	 high	 (Daneilsen	 et	 al.,	 2005;	
Evans	and	Guaringuata,	2008).		
	

3.1 Biodiversity	monitoring	methods			
	
Which	a	biodiversity	monitoring	method	 to	be	 selected	 is	dependent	on	which	 species	 to	be	
monitored	 and	 that	 can	 represent	 biodiversity	 of	major	 or	 a	whole	 ecosystems	 or	 particular	
habitat	 quality	 such	 as	 river	 health	 or	 taxa	 group	 such	 as	 primate.	 To	 select	 the	 appropriate	
method	 it	 needs	 to	 understand	 about	 natural	 habitat	 and	 ecosystem	 condition	 through	
particular	 species	 population	 or	 encounters	 in	 each	 forest	 zone	 or	 sector	 (Stokes	 et	 al.,	
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undated).	Also,	we	need	to	understand	current	use	of	natural	resources,	threats	to	biodiversity,	
local	 ecological	 knowledge,	 ecological	 endowments,	 interested,	 efforts	 for	 conservation,	
intended	interventions	and	benefits	to	the	local	communities	from	sustainable	management.		
Alternative	measures	 of	 abundance	 can	be	used,	 including	 relative	 abundance	or	occupancy	
(proportion	of	area	occupied	by	a	particular	population	(Mackenzie	et	al.,	2005)	which	they	use	
encounters	 of	 monitoring	 species	 or	 threats	 per	 distance	 of	 patrols.	 Obtaining	 data	 for	 this	
method	is	only	through	patrolling	and	that	need	to	visit	all	areas.	This	can	tell	occupancy	of	the	
monitoring	species.	On	the	other	hand,	biodiversity	monitoring	where	transects	are	established	
in	core	biodiversity	area	as	sampling	area	and	indicator	species	identified	so	change	the	species	
relative	abundance	in	the	sampling	area	can	tell	change	in	the	protected	area.					
	
Therefore,	 biodiversity	 monitoring	 can	 be	 delivered	 that	 several	 methods	 (Danielsen	 et	 al.,	
2005,	2010)	including,	Transect	 is	to	design	certain	transects	and	species	to	monitoring	which	
time	 and	 monitoring	 technique	 is	 considered	 important.	 Focus	 Group	 Discussion	 is	 just	 for	
interview	work	to	compare	the	change	in	some	indicator	species	that	 local	villagers	know	the	
distribution	and	habitats	of	key	and	rare	and	large	species	in	their	area	well	e.g	gaur,	elephants	
and	large	water	birds	to	which	wetlands	and	salt-licks.	Village	logbook	to	be	arranged	but	this	is	
more	about	qualitative	and	local	opinion	which	is	not	really	reliable.	Field	patrol	is	patrol	work	
which	patrol	team	does	record	key	or	target	species	such	as	gibbon,	douc	langur,	hornbill	and	
other	 obvious	 detection	 species.	 Photo	 point	 is	 to	 monitor	 only	 certain	 section	 of	 habitats.	
Table	1.	below	shows	various	monitoring	methods	for	biodiversity	monitoring.		
	
Table	1.	Various	monitoring	methods		
Component	description		 Method	 Sources	
Biodiversity,	human	
activities,	habitat	
destruction,	key	species.	

Patrolling,	village	discussions,	joint	monitoring	logbooks,	monitoring	
ecologically	sensitive	sites,	fishery	monitoring,	photo	points,	wildlife	
trade	monitoring	and	camera	traps.	

Poulsen	and	
Luanglath	
(2005)	

Populations	of	large	
mammals:	elephant,	tiger,	
Asian	bear,	rhinoceros.	

Wildlife	workshops	integrating	ranking	exercises	to	develop	a	
spatially	explicit	picture	of	long-term	trends	in	the	abundance	of	
mammal	species	and	compare	species-specific	causes	for	declines.	

Steinmetz	et	
al.	(2005)	

Lemurs,	water	birds,	fish	
catches,	marshes,	hunting,	
burned	areas.	

Observations	along	transects	by	canoe	in	zones	indicated	as	
important	by	villagers,	observations	along	fixed	transects	by	canoe,	
Identifying	species,	weighing	and	measuring	fish	caught	from	the	
first	three	fishing	groups	arriving	at	the	shore	for	each	different	
fishing	method.	

Andrianadrasana	
et	al.	(2005)	

NTFPs,	vegetation,	forest	
cover,	forest	grazing,	
downed	trees	for	wood.	

Village	discussions,	vegetation	plots,	household	surveys.	 Roy	(2004)	

Biodiversity,	habitat	
degradation,	ecosystem	
degradation	

Standardized	recording	of	routine	observations,	fixed	point	
photographing,	line	transect	survey,	focus	group	discussion.	

Danielsen	et	
al.	(2000)	

NTFPs,	ecosystem	services	 Preliminary	mapping,	habitat	mapping	and	area	calculation,	transect	
walk,	determining	diameter	and	clump	size	distribution,	sampling	
and	measurement	of	clumps,	estimation	of	total	clumps	(by	size	
class)	and	stems	(by	diameter	class),	projection	of	population,	
estimation	of	sustainable	yield,	prescribed	harvesting	techniques,	
participatory	mapping,	stratification,	sampling	and	plots	

Ojha	and	
Bhattarai	
(2003),		

NTFP	extraction	and	 Type	of	monitoring	depends	how	much	the	product	is	at	risk	from	 Stockdale	



10	|	Design_Phiapalath_Lao	WCA	2013	
	

management.	 over-harvesting.	Methods	include:	harvest	records,	line	transects,	
regeneration	plots,	access	to	existing	records,	household	surveys,	
direct	observation	in	the	field,	quantitative	methods.	

(2005)	

3.2 Indicators				
	
According	 to	 Tucker	 et	 al.	 (2005)	 and	 the	 World	 Bank	 (1998)	 defines	 that	 indicator	 to	 be	 used	 for	
monitoring	 should	 be	 measurable,	 consistent,	 sensitive	 and	 relevant	 (see	 Table	 2).	 The	 indicator	
‘measurable’	 to	 be	 checked	 whether	 it	 can	 be	 measured	 and	 analysed	 with	 either	 quantitative	
(numeric)	or	qualitative	 (non-numeric)	 information.	The	 indicator	 ‘consistent’	over	 time	to	be	defined	
and	 measured	 consistently	 over	 time	 so	 we	 can	 accurately	 monitor	 trends.	 The	 indicator	 ‘sensitive’	
should	 be	 able	 to	 measure	 small	 changes	 resulting	 from	 changes	 in	 the	 condition	 or	 item	 being	
measured.	The	indicator	‘relevant’	should	look	at	information	related	to	outcomes.		

	
Table	2.	Indicator	and	data	set	by	monitoring	method	

Class	 Indicator	 Data	set	 Method	 Remarks	
Abundance	 Change	in	

abundance	of	
key	species		

Encounter	rate	
(e.g.	sight,	
sound,	sign)	
along	transects	

Transect,	on	
patrol	and	regular	
count	of	focus	
points	

Indicates	possible	changes	in	population	
size	and/or	shift	in	range	(interpretation	
should	be	subject	to	knowledge	of	
demography	and	comparison	with	other	
indicators).	Needs	to	be	standardized	(e.g.	
by	time/distance/habitat).	

Keystone	or	
indicator	
species	

Change	in	
number	and	
distribution		

Transect	or	
wider	area	
survey	results	

Survey	of	
transects	or	sites,	
frequency		

Changes	in	ecological	processes,	
particularly	to	early	warning	of	possible	
changes.		

Habitat	
- structure	

	
	

Change	in	
crown	
cover	percent	

Canopy	cover	%	
at	upper	
canopy	level	

Canopy	cover,	
conducted	
seasonally	or	
annually	at	the	
same	time.		

Significant	habitat	disturbance	is	generally	
indicated	by	change	in	canopy	cover	and	
dominant	species.		

(Source:	World	Bank,	1998)	
	
Nevertheless,	it	is	interesting	is	to	develop	the	approach	that	involvement	of	local	communities	
which	 is	 well	 considered	 possibly	 sustainable.	 Therefore,	 central	 to	 the	 success	 are:	 (i)	 that	
representatives	 of	 local	 communities	 are	 involved	 in	 developing	 the	 local	 application	 of	 the	
methods,	 (ii)	 that	 already	 existing	 community-based	monitoring	 systems	 are	 recognized	 and	
built	upon,	 (iii)	 that	 focus	 is	at	 the	 field/village	 level	where	management	decisions	are	 taken,	
(iv)	 that	monitoring	activities	are	kept	simple	and	fitted	 into	the	day-to-day	work	of	 the	 local	
people,	(v)	that	government	staff	are	involved,	and	(vi)	that	there	is	mutual	trust	between	local	
communities	and	government	staff.	
	

3.3 Selection	of	species	for	monitoring			
	
Designing	for	biodiversity	monitoring	needs	to	develop	criteria	and	indicator	of	that	particular	
biodiversity	 –	 species	 (ANSAP,	 2010).	 To	 begin	 with	 by	 reviewing	 all	 relevant	 monitoring	
methods	 and	measures	 of	 success	 as	 to	make	 a	 shortlist	 of	 indicators	 for	 the	monitoring.	 It	
needs	to	 identify	key	biodiversity	features	which	 is	perhaps	apart	from	key	species	(Tucker	et	
al.,	 2005).	 Of	 course,	 globally	 threatened	 status	 according	 IUCN	 Redlist	 is	 the	 first	 but	 with	
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visible	detection	in	the	wild	so	that	the	species	should	have	some	healthy	population.	It	is	also	
necessary	 to	 consider	 the	 species	 representative,	 threat	 level,	 practical,	 culture,	 economic,	
endemic.	Practically,	 the	 indicator	species	should	be	relatively	widespread,	common	and	easy	
to	 observe,	 and	 with	 some	 knowledge	 of	 the	 species	 regarding	 home	 range	 and	 other	
ecosystem	(Tucker	et	al.,	2005).			
	
Anyhow,	selecting	a	species	for	monitoring	varies	based	on	the	purpose	of	monitoring	whether	
it	 is	 interesting	 to	 see	 change	 in	biodiversity	 value	or	 that	 species	 itself.	As	 to	 see	 change	 in	
biodiversity	 value	 is	 a	 need	 to	 categorize	 key	 species	 and	 also	 key	 habitats	 to	 find	
representative.	The	species	should	be	linked	with	key	habitats,	forest	ecosystem	of	a	protected	
area.	 Changes	 in	 the	 number	 and	 distribution	 of	 well-chosen	 examples	 of	 such	 species	 can	
sometimes	be	indicators	of	ecosystem	processes.	On	the	other	hand,	if	the	species	is	rare	but	
interest	to	monitor	it	needs	to	identify	some	keystone	species	on	which	it	is	dependent	(Stokes	
et	al.,	undated).	
	
In-depth	monitoring	of	 selected	habitats	 and	 species	are	also	 vital.	We	need	 to	 replicate	 the	
sampling	 within	 each	 sampling	 session	 to	 quantify	 the	 standard	 errors	 of	 our	 biodiversity	
variables.	 The	 more	 replicates,	 the	 lower	 the	 standard	 errors,	 and	 the	 more	 precise	 the	
estimate	for	the	true	value	of	the	biodiversity	variable	(Framstad,	2008).	
	
For	example,	Nam	Kading	NPA	selected	Great	hornbill	and	Gibbon	are	an	indicator	species	for	
biodiversity	 monitoring	 in	 the	 protected	 area	 (Stokes	 et	 al.,	 undated).	 The	 Great	 hornbill	 is	
vulnerable	 species	which	 is	 threatened	by	habitat	 loss	 and	disturbance	 including	 logging	 and	
shifting	 cultivation	 in	 the	NPA.	 The	 loss	of	 big	nesting	 trees	 is	 important	negative	 impact	 for	
their	 survival	 in	 long-term.	 It	 is	 therefore	 assumed	 that	 if	 habitat	 loss	 is	 reduced,	 as	well	 as	
hunting,	 that	 great	 hornbill	 populations	 will	 increase	 in	 the	 NPA.	 Similarly,	 Gibbon	 is	 also	
extremely	 vulnerable	 to	 the	 threat	 of	 habitat	 fragmentation.	 It	 is	 assumed	 that	 if	 habitat	
fragmentation	is	reduced,	as	well	as	other	threats	listed,	that	gibbons	will	increase	in	the	NPA.	
	
Similarly,	Nam	Et-Phou	Loey	NPA	where	Wildlife	Conservation	Society	(WCS)	has	been	working	
on	 tiger	 conservation.	 Apart	 from	monitoring	 tiger	 using	 camera	 traps,	 tracks	 and	 dropping	
from	patrolling	the	project	also	monitors	its	preys	(see	detail	in	Table	3	and	Figure	1).	Ungulate	
species	 are	 used	 including	 gaur,	 serow,	 sambar	 and	 wild	 pig	 as	 indicator	 species	
(Vongkhamheng	 et	 al.,	 2013).	 Increase	 or	 decrease	 of	 these	 species	 will	 impact	 on	 tiger	
population.	 It	 is assumed	that	 if	 seasonal	 streams	and	pools	are	maintained	and	 if	hunting	 is	
reduced	that	wild	pig	will	increase	in	the	NPA	(Stokes	et	al.,	undated).	
	
Table	3.	Examples	of	designing	for	biodiversity	monitoring		
Protected	area	 Methods	 Approach		 Monitoring	

Objectives		
Indicator		 Remarks	whether	

relevant	to	HNN	
Nakai-Nam	
Theun	
	
Project:	
biodiversity	

Transect	
and	
camera	
traps	

Ground	transects	and	camera	traps	
are	located	in	the	key	biodiversity	
area	systematically.	There	are	4	
main	blocks.		
295	transects	(0.85-3.00	km)	

Trends	in	a	
suite	of	
wildlife	
indicators	a	
result	of	

28	target	
species,	of	
which	5	
focal	
species	as	

Yes,	but	transects	
cannot	be	
designed	as	the	
same	as	that	of	
NNT.	The	method	
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conservation		 50	camera	traps	(one	unit	per	every	
km2)	
The	transects	were	walked	5	times	
per	block	year,	a	4-year	cycle.		
Camera	traps	were	checked	
monthly.		
	
Using	Presence	program	to	analyze	
the	data	based	on	detection	of	5	
indicator	species	(per	km).		

interventions	
to	control	
wildlife	
harvest.		
	

hornbills,	
black	
giant	
squirrel,	
douc	
langur,	
gibbons	
and	
macaques	

of	NNT	used	a	lot	
of	budget	annually.		

Nam	ET-Phou	
Loey	
	
Project:	tiger	
conservation		

	 Foot	patrols	and	camera	traps	are	
located	in	the	key	biodiversity	
areas.	Using	a	grid	system	as	to	
ensure	all	grids	are	visited.	The	
patrol	to	record	scat	of	tiger	and	
prey,	also	anti-poachers.	A	team	of	
13	people	(NPA	staff	and	village	
militias	,	working	all	time		
	
150	camera	traps	(one	unit	per	
every	km2)	
	
Using	Presence	program	of	
Occupancy	to	analyze	the	data	
based	on	detection	of	5	indicator	
species	and	threat	(per	km).		

	 Tiger	is	a	
flagship	
species,		

Yes,	but	needs	
modification	
including	MIST.		
	
NEPL	has	5	foot	
patrol	teams	in	
year	5,	a	patrol	
effort	was	
increased	from	15	
patrol	days	per	
month	team	in	
year	5	to	20	patrol	
days	per	month	in	
year	7.	Also,	has	
mobile	patrol	
around	NPA.		
	
Total	expenses	for	
monitoring	work	of	
7	years	are	US$	
690,000	(1.15	
dollars	per	ha).			

	
	
Although	the	cost	per	monitoring	in	Nam	ET-Phou	Loey	NPA	is	1.15	dollars	per	hectare	it	is	still	
high	in	the	context	of	Lao	protected	area	system	especially	a	co-management	concept.	
Whereas,	some	claim	that	increasing	a	cost	per	hectare	can	guarantee	effective	protected	area	
management	it	is	not	true	for	Lao	PDR.		
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At	 species	 level,	monitoring	 of	 particular	 species	which	 is	 rare,	 small	 population	 size	will	 be	
difficult	to	monitor.	The	species	will	be	more	sensitive	to	high	threat	pressures	and	change	in	
habitats.	 Habitat	 destruction,	 overharvesting	 or	 overhunting	 can	 lead	 to	 local	 species	
extinction.	 Although	 obtaining	 data	 on	 population	 is	 important	 it	 is	 a	 need	 to	 understand	
demographic	trends	(population	age	and	sex	structure,	age	at	reproduction)	are	usually	more	
important	than	absolute	population	size	(Stokes	et	al.,	undated).	Detailed	demographic	studies	
of	 key	 or	 harvested	 species	 may	 need	 to	 be	 undertaken	 at	 regular	 intervals	 to	 confirm	
population	viability,	to	calibrate	population	indicators,	or	provide	information	on	sustainability	
of	 harvesting	 levels.	 The	 change	 in	 harvest	 per	 unit	 effort	 can	 be	 an	 indicator	 of	 the	
sustainability	of	the	harvest,	but	it	is	difficult	to	quantify	without	close	local	participation.		
	
	

Fig.1	Example	design	of	transects	in	NNT 
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3.4 Data	analysis	program	
	
Program	for	data	analysis	which	is	commonly	used	today	is	Management	Information	SysTem	
(MIST)	 and	 Specific	 Measurable	 Achievable	 Realistic	 and	 Time-specific	 (SMART).	 MIST	 and	
SMART	 allow	 rangers	 on	 field	 patrol	 to	 use	 handheld	 GPS	 devices	 to	 record	 geospatial	 and	
metadata	 information	 on	 evidence	 of	 monitor	 species	 detected,	 encounters	 with	 poachers,	
snares,	and	other	types	of	disturbance	and	encroachment	in	the	protected	area.	Data	is	fed	into	
the	central	computer	system	back	up	at	park	Head	Quarters	Office.	Also,	Smart	patrol	system	is	
the	system	that	maximizes	of	best	practice	and	utilizes	of	the	power	of	information	to	increase	
the	effectiveness	of	 law	enforcement	 in	order	 to	protect	wildlife	and	 its	habitat	 in	protected	
areas.		
	
Software	 programs	 of	 these	 tools	 available	 for	 interested	 conservation	 organizations	 for	
monitoring	in	protected	areas.	Data	collection	through	patrolling	and	more	associated	with	law	
enforcement.	Evidence	of	any	threats	and	of	interested	species	is	recorded	such	as	tracks	and	
scats	of	tigers	or	preys.	MIST	has	some	difficulty	so	they	prefer	to	use	SMART.	SMART	becomes	
popular	 today	 for	 monitoring	 in	 a	 tiger	 range	 and	 that	 the	 program	 can	 monitor	 staff	

performance	 working	 in	 the	
field.	 In	 addition,	 it	 can	 be	
modified	 to	 suit	 the	 needs.	
Figure	 2.	 shows	distribution	of	
preys	 in	 abundance	 index	 in	
Nam	 Et-Phou	 Loey	 NPA	 using	
occupancy	 method	 and	
analyzing	 with	 MIST	 program.	
It	 is	 efficient	 monitoring	
program	 that	 is	 focused	 on	
providing	 precisely	 the	
information	 needed	 to	 make	
the	 right	 conservation	
decisions	 (Stokes	 et	 al.,	
undated).	 However,	 using	
occupancy	method	as	to	obtain	
relative	 abundance	 needs	 to	
survey	 in	 all	 grids	 of	 a	
protected	 area	 and	 needs	
replication	 both	 space	 and	
time	 which	 resources	 are	
needed.	
	
Anyway,	both	MIST	and	SMART	
is	not	different,	 they	 functions	

Figure	2.	Example	of	abundance	index	in	NEPL 
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to	strengthen	law	enforcement	rather	and	species	monitoring	along	fixed	transects.	Therefore,	
modified	either	MIST	or	SMART	is	necessary	as	to	take	account	of	cost	effectiveness.		
	

3.5 Monitoring	Results					
	
As	long	as	reliable	monitoring	method	is	in	place	-	results	of	the	monitoring	is	important	to	feed	
to	design	for	project	management	interventions	or	report	to	decision-makers.	The	monitoring	
results	can	be	showing	relative	abundance	of	indicator	species	(increase,	decrease	or	stable)	as	
well	 as	 threats.	 For	 example,	 project	 interventions	 in	 Nam	 Et-Phou	 Loey	 NPA	 through	 law	
enforcement	and	outreach	show	unsuccessful	by	year	6	 since	attitudes	of	even	officials	does	
not	 change	 from	post	 assessment	 and	direct	observations.	 They	are	accepting	bribes,	 buying	
wildlife	meat,	or	trading	 in	ammunition	(Saypanya	2010).	The	 index	of	hunting	per	unit	effort	
over	 time	 indicates	 that	 the	 foot	 patrols	 inside	 the	 Totally	 Protected	 Zone	 (TPZ)	 have	 been	
effective	 in	 reducing	 but	 not	 eliminating	 the	 threat	 of	 hunting	 in	 the	 TPZ	 (Stokes	 et	 al.,	
undated).	The	monitoring	illustrated	that	the	part-time	foot	patrols	were	largely	ineffective	in	
limiting	 access	 to	 the	 TPZ.	 Details	 of	monitoring	 result	may	 tell	 which	 group	 of	 poachers	 or	
villages	and	when	 they	use	 the	area.	This	 information	will	 guide	next	 steps	how	to	deal	with	
that	group	of	people	and	particular	threats.		
	

3.6 Monitoring	process	
	

The	 key	 important	 thing	 for	 gaining	 local	 people’s	 participation	 in	 biodiversity	monitoring	 it	
needs	to	start	with	compiling	basic	information	especially	conservation	values	(key	species	and	
habitats)	and	threats,	geomorphic	conditions,	problems,	issues	that	might	lead	to	impact	their	
livelihoods	in	long-term	in	case	of	change	in	biodiversity.	These	sets	of	data	are	important	for	
developing	 priorities	 for	 biodiversity	 monitoring	 e.g	 indicator	 species.	 However,	 through	 a	
process	 of	monitoring	 design	 in	 the	 community-based	 approach	 it	 has	 to	 go	with	 a	 series	 of	
consultation,	 training	 as	 well	 as	 outreach	 on	 conservation	 awareness	 as	 to	 build	 their	
ownership	and	understanding	 from	the	beginning	of	monitoring	needs	and	 justification,	 their	
roles	should	be	included	in	the	package	of	participatory	biodiversity	monitoring.	For	NPA	staff	
should	know	and	able	to	handle	the	work	from	data	collection	to	data	analysis,	reporting	and	
using	the	results	for	adaptive	management.		
	
According	 to	 (Mindanao,	 2006;	 Izurieta	 et	 al.,	 2011)	 the	 biodiversity	 monitoring	 system	
comprises	ten	steps	as	following:	
	
Step	1	Compile	basic	information	on	the	protected	area	
Before	 establishing	 biodiversity	monitoring	 system	 it	 needs	 to	 have	 at	 least	 a	 rough	 idea	 of	
what	the	major	threats	to	the	protected	area	are	and	where	they	are	most	serious.	Obtaining	
which	 parts	 of	 the	 area	 are	 particularly	 important	 to	 conservation	 and	 local	 use	 by	 PA	
communities.	 These	 can,	 for	 instance,	 be	 areas	 known	 to	 support	 species	 of	 conservation	
interest	 or	 high	 biodiversity	 value,	 or	 where	 local	 people	 fish,	 hunt	 and	 collect	 non-timber	
forest	and	wetland	products,	as	well	as	areas	under	resource	use	permits.	
Step	2	Identify	priorities	for	biodiversity	monitoring	
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Write	down	the	names	of	those	areas	and	those	resource	uses	and	species	that	should	be	
monitored.	 Discuss	 the	 list	 with	 the	 protected	 area	 staff	 and	 other	 knowledgeable	 people,	
including	representatives	of	local	communities.	Decide	which	areas,	resource	uses	and	species	
are	the	most	important	to	monitor.	
	
Step	3	Capacity	building			
As	 to	 build	 capacity	 of	 staff	 and	 local	 villagers	 it	 needs	 to	 conduct	 training	 in	 designing	 the	
biodiversity	monitoring	system	where	exercise	for	scoring	key	species,	habitats	and	threats	can	
be	made.		
	
Step	4	Establish	the	biodiversity	monitoring	system	
The	 Biodiversity	 Monitoring	 System	 (BMS)	 has	 basically	 four	 main	 methods:	 Focus	 Group	
Discussion,	Field	patrol,	Transect	and	Photo	point.	Look	at	the	list	of	the	most	important	areas,	
resource	 uses	 and	 species	 to	 be	monitored.	 Read	 up	 about	 the	methods	 and	 identify	which	
areas	and	species	can	best	be	monitored	by	each	method.	A	choice	will	depend	on	the	level	of	
threat,	available	time,	number	of	PA	staff	and	volunteers,	funds	and	transport	facilities.	Be	sure	
priority	resource	uses	and	species	are	known.	Being	necessary	to	prepare	a	simple	guide	for	the	
field	identification	of	the	protected	area	priority	species,	using	available	existing	literature.	
	
Step	5	Compile	data	using	the	field	methods	
Use	 the	 field	methods	 to	 compile	 data	 on	 resource	 uses	 and	 biodiversity	 especially	 through	
field	patrol	and	transects.	Store	the	data	sheets	and	photos	carefully	in	ring	binders	and	photo	
albums	at	the	office	for	analysis.	While,	some	outstanding	findings	may	be	reported	directly	to	
relevant	managers	or	directors.		
	
Step	6	Analyse	data	and	identify	trends	
Every	quarter,	 look	 at	 the	data	 available	 and	 try	 to	highlight	 any	 changes	over	 time.	 If	 there	
seem	to	be	changes,	 it	should	assess	whether	the	data	 is	 likely	to	reflect	the	true	situation	in	
the	NPA	or	if	the	data	could	be	biased,	for	instance	by	a	change	in	monitoring	routines	or	the	
weather.	 If	 there	 seems	 to	 be	 a	 real	 change,	 try	 to	 identify	 the	 reason	 for	 the	 change,	 the	
importance	 of	 the	 change,	 and	 then	 assess	 whether	 any	 management	 intervention	 is	
appropriate.	The	reason	for	a	change	is	often	related	to	the	human	use	of	the	area.		
	
Step	7	Validate	results	with	the	protected	area	communities	
Before	preparing	an	official	report	it	needs	to	present	the	findings	to	local	people	or	within	the	
most	knowledge	NPA	staff	to	get	for	their	correction	and	advice.	Use	pictures	and	figures	but	
very	few	words,	and	try	to	be	as	site-specific	as	possible.	This	is	good	opportunity	to	check	with	
them.	Also,	discuss	possible	actions	to	be	taken	by	the	people	themselves	or	officials.		
	
Step	8	Present	the	findings	and	recommended	actions	to	the	PAMB	
Present	 the	 most	 significant	 findings	 to	 the	 decision-makers	 such	 as	 protected	 area	
management	 committee.	 Focus	 on	 key	 findings,	 trends,	 corresponding	 options	 for	 actions	
including	draft	resolutions	using	maps,	graphs,	figures	with	few	words	or	sentences.	
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Step	9	Make	decisions	to	improve	protected	area	management	
Remember	that	the	reason	for	spending	time	and	money	on	monitoring	biodiversity	is	to	guide	
action	in	PA	management	in	order	to	maintain	the	biodiversity.	It	should	encourage	the	
committee	to	take	decisions	how	to	address	the	issues.		
	
Step	10	Revise	and	strengthen	the	monitoring	system	
It	 is	 a	 planning	 cycle	which	 is	 usually	 held	 once	 a	 year,	 especially	 after	 establishment	 of	 the	
system,	assess	whether	the	methods	provided	useful	data	or	not,	find	out	why,	and	then	adjust	
the	 monitoring	 system.	 Perhaps	 a	 method	 generated	 too	 few	 data,	 or	 it	 did	 not	 cover	 the	
threatened	areas	it	should	have.	This	is	also	to	talk	about	staff	performance	and	tasks.		
	

3.7 Cost	effectiveness	for	monitoring	
	

The	sustainability	in	a	protected	area	management	to	ensure	capacity,	ownership,	system	and	
low	cost	 self-financing	 is	 in	place.	This	 is	 likely	 contradict	 to	 the	way	of	professional	 that	 the	
sustainability	 apart	 from	 capacity	 building	 it	 is	 required	 sufficient	 budget	 for	 monitoring	
continuum	 (Stokes	et	al.,	 undated).	Also,	 it	 is	 argued	 that	 the	more	 cost	put	per	hectare	 the	
most	effectiveness	is	considered.	This	is	the	philosophy	of	peer	scientists	without	consideration	
of	sustainability	and	that	is	why	this	issue	is	highly	recently	debated	(Daneilsen	et	al.,	2000).		

Anyhow,	as	 to	meet	a	high	 standard	and	scientific-based	monitoring	 requires	a	 lot	of	budget	
and	time,	with	high	 technology	and	complex	designed	approach	with	ambitious	 it	will	not	be	
sustainable	after	funded	project	(Daneilsen	et	al.,	2000;	Daneilsen	et	al.,	2005;	2010)	and	that	
being	 far	 from	cost	effectiveness.	 Some	criteria	and	 indicators	developed	are	 too	 far	beyond	
their	capacity	to	implement	it	would	like	to	fail	to	meet	the	desired	objectives	of	the	monitoring	
(Guijt,	2007;	Evans	and	Guaringuata,	2008.	The	 failure,	Garcia	and	Lescuyer	 (2008)	suggested	
that	the	problem	is	driven	by	outside	interests.	Decisions	from	peer	scientific	method	typically	
take	3–9	years	 to	be	 implemented,	has	 little	 impact	at	 the	village	 scale,	where	many	natural	
resource	management	decisions	are	made	(Daneilsen	et	al.,	2010).	It	does	not	link	monitoring	
to	the	concerns	of	local	communities	and	what	their	incentive	and	mutual	benefits.	As	a	result,	
the	programs	cease	to	sustain	themselves	after	the	funding	agency	leaves.	At	the	village	scale,	
monitoring	schemes	 that	 involve	 local	people,	and	relate	 to	 resource	utilization	at	 the	village	
level,	are	much	more	effective	at	influencing	decisions;	these	decisions	typically	take	0–1	year	
to	 be	 implemented	 (Daneilsen	 et	 al.,	 2010).	 A	 community-based	 conservation	 which	 local	
villagers	 are	 mainly	 responsible	 for	 data	 collection	 is	 applied	 in	 Virachey	 National	 Park	 of	
Cambodia	 (DNCP,	 2006)	where	 the	monitoring	 focused	 on	 key	 species	 and	 threat	 developed	
through	focus	group	discussions,	then	direct	observation	through	patrols.		

Having	argued	that	accuracy	and	precision	can	be	gained	upon	 large	sample	size	and	random	
variation	(Stokes	et	al.	undated).	Whereas,	as	to	find	minimum	requirement	for	sampling	as	to	
reduce	costs	for	monitoring	by	reduction	of	spatial	and	temporal	sampling	from	100%	to	10%	
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(Tucker	et	al.,	2005).	The	study	shows	some	possibility	and	that	gaining	some	reliable	data	but	
it	varies	depends	on	species	(Brashares	and	Sam,	2005)	e.g	a	home	range	size	of	the	monitoring	
species	for	designing	to	take	an	account.		
	
Therefore,	 as	 to	 take	 account	of	 sustainability	 and	 cost	 effectiveness	 is	 necessary	 to	 select	 a	
few	methods	 using	 simple	 assessment	 tools	 that	 is	 practical,	 locally-based	 handling	 for	 data	
collection	 (DNCP,	 2006),	 with	 very	 relevant	 indicators	 (Guijt,	 2007;	 Evans	 and	 Guaringuata,	
2008).	Also,	 some	 incentives	 for	promoting	 local	 communities	 to	engage	 in	monitoring	 to	be	
developed	which	is	not	necessary	in	direct	cash	apart	from	per	diems	but	also	opportunity	for	
study	tour,	field	clothes	and	some	assistance	in	alternative	livelihood	development	activities.			
	

	
3.8 Monitoring	pitfalls					

	
In	order	to	avoid	data	biases	needs	to	review	and	careful	plan	for	monitoring	which	monitoring	
pitfalls	as	described	in	table	4	below:		
	
Table	4.	Some	common	monitoring	pitfalls	and	recommendations		
No	 Common	failures		

	
Recommendations		

1	 Data	are	collected	that	are	of	no	use,	
and/or	key	questions	cannot	be	answered.	

Focus	on	determining	if	conservation	objectives	are	being	
achieved,	and	identify	data	requirements	and	analytical	
methods	carefully.	

2	 Multiple	observers	differ	in	field	skills	and	
use	inconsistent	methods.	

Document	precisely	the	methods	to	be	used	and	ensure	
observers	have	been	trained	in	using	the	methods,	have	
practiced	them	and	follow	them.	

3	 Methods	are	changed	during	the	
monitoring	programme,	and	thus	survey	
results	cannot	be	compared.	

Plan	and	test	the	methods	and	then	stick	to	them.	
If	changes	are	absolutely	essential	document	them	
and	if	possible	calibrate	effects	of	changes.	

4	 Inappropriate	methods	are	chosen	for	
habitats	or	species.	

Know	your	habitat	and	species,	and	if	necessary	carry	out	
pilot	field	tests.	

5	 A	few	large	samples	are	taken	rather	than	
many	small	ones,	so	natural	variation	
cannot	be	accurately	measured.	

Use	many	small	samples	in	preference	to	a	few	larger	ones,	
and	if	possible	carry	out	pilot	surveys	to	estimate	variation	
and	calculate	the	required	number	of	samples	to	detect	
significant	changes.	

6	 Natural	fluctuations	in	populations	and	
habitat	conditions	obscure	management	
changes.	

Ensure	that	sampling	is	sufficient	in	terms	of	numbers	and	
frequency	and	carried	out	using	appropriate	methods.	

7	 Locations	of	permanent	sample	sites	are	
not	properly	marked	and	recorded	so	that	
the	same	areas	are	not	revisited.	

Carefully	mark	sample	locations	with	more	than	one	marker,	
designed	to	last	a	sufficient	length	of	time.	Photograph	the	
site,	take	GPS	coordinates	and	map	the	location.	

8	 Biased	results	are	obtained	because	
samples	are	purposefully	taken	in	
good/interesting	areas	of	habitat	or	
favoured	sites	for	species	etc.	

Take	random	or	systematic	samples		

9	 Spurious	results	may	be	obtained	by	
comparing	data	using	the	same	methods	in	
different	habitats	because	the	results	are	
incorrectly	assumed	to	be	directly	

The	efficiency	of	methods	may	vary	between	habitats,	so	
take	care	with	inter-habitat	comparisons	or	measure	and	
calibrate	habitat	effects.	
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comparable.	
10	 Results	are	assumed	to	be	completely	

accurate	and	biases	are	ignored	(e.g.	birds	
counted	are	assumed	to	be	all	the	birds	
present).	

Identify	and	document	biases,	and	standardize	methods	to	
maintain	consistent	biases.	

11	 The	data	cannot	be	analysed	statistically.	 Ensure	that	planning	includes	identification	of	the	statistical	
methods	to	be	used	and	their	data	requirements.	

12	 Ensure	that	planning	includes	identification	
of	the	statistical	methods	to	be	used	and	
their	data	requirements.	

Ensure	data	are	copied	as	soon	as	possible,	maintain	records	
of	datasets	and	their	locations,	with	full	documentation	of	
methods	used	to	collect	them.	Inform	others	of	the	data.	

13	 Data	are	not	analysed	because	the	
biologists	lack	the	skills	to	do	so.	

Ensure	that	the	methods	of	analysis	are	identified	at	the	
planning	stage	and	that	suitably	qualified	staff	are	available	
and	responsible	for	analysis	of	the	results.	

14	 Managers,	other	staff	and	external	
stakeholders	do	not	use	monitoring	results	
because	the	data	are	not	useful	or	not	
trusted.	

Spread	ownership	of	the	programme	by	involving	managers	
and	other	stakeholders	in	planning	of	monitoring.	

15	 Monitoring	programmes	are	not	sustained	
and	results	remain	unused	due	to	loss	of	
institutional	support.	

Ensure	that	there	are	adequate	long-term	resources	for	the	
whole	programme,	and	use	and	increase	the	local	capacity	
for	participatory	monitoring.	Share	results	with	a	broad	
community	to	increase	possible	sources	of	funding.	

				(Source:	Trucker	et	al.,	2005)	
	
	
In	conclusion,	monitoring	needs	to	take	account	of	sustainability	and	cost	effectiveness	which	is	
therefore	 necessary	 to	 select	 a	 few	methods	 using	 simple	 assessment	 tools	 that	 is	 practical,	
locally-based	 handling	 for	 data	 collection	 (DNCP,	 2006),	 with	 very	 relevant	 indicators	 (Guijt,	
2007;	 Evans	 and	 Guaringuata,	 2008).	 The	 key	 important	 thing	 for	 gaining	 local	 people’s	
participation	 in	 biodiversity	 monitoring	 needs	 to	 start	 with	 identifying	 conservation	 value,	
problems,	 issues	 that	 might	 lead	 to	 impact	 their	 livelihoods	 in	 long-term	 in	 case	 of	 change	
biodiversity	but	with	monitoring	can	inform	how	to	improve	the	management	to	ensure	their	
biodiversity	 is	protected.	Therefore,	part	of	outreach	on	conservation	awareness,	 justification	
of	monitoring	 and	 their	 roles	 should	 be	 included	 in	 the	 package	 of	 participatory	 biodiversity	
monitoring.		
	
Stuart-Hill	 et	 al.	 (2005)	 provide	 recommendations	 for	 designing	 a	 participatory	 monitoring	
system	that	meets	the	objectives	of	managers,	pay	attention	to	building	sustainable	monitoring	
systems	rather	than	obtaining	data	at	all	costs,	focus	on	topics	that	park	managers	want	to	see,	
encompass	an	effective	and	ineffective	actions,	build	on	small	successes	rather	than	being	too	
ambitious.	Anyhow,	as	to	meet	a	high	standard	and	scientific-based	monitoring	requires	a	lot	of	
budget	and	time,	with	high	technology	and	complex	designed	approach	with	ambitious	 it	will	
not	be	 sustainable	 after	 funded	project	 (Daneilsen	et	al.,	 2000;	Daneilsen	et	al.,	 2005;	 2010)	
and	that	being	far	from	cost	effectiveness.	Some	criteria	and	indicators	developed	are	too	far	
beyond	their	capacity	to	 implement	 it	would	 like	to	fail	 to	meet	the	desired	objectives	of	the	
monitoring	(Guijt,	2007;	Evans	and	Guaringuata,	2008.	The	failure,	Garcia	and	Lescuyer	(2008)	
suggested	that	the	problem	is	driven	by	outside	interests.	
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4. Design	for	the	monitoring	in	Hin	Namno	NPA	
	

Take	consideration	of	sustainability	and	cost	effectiveness	for	monitoring	it	is	a	need	to	modify	
some	 practice	 to	 suit	 the	 field	 conditions.	 Hin	 Namno	 NPA	 has	 limestone	 habitat	 which	 is	
completely	different	field	condition	from	other	sites.	This	 is	quite	challenge	for	developing	an	
effective	monitoring	method	while	 ensuring	 it	meets	 a	 scientific	 standard.	 Community-based	
monitoring	or	joint	monitoring	or	part	of	co-management	where	local	villagers	play	a	key	role	
for	 not	 only	 monitoring	 but	 also	 protected	 area	 management	 as	 a	 whole	 is	 well	 accepted	
elsewhere	and	believed	to	be	sustainable	and	cost	effective	to	the	Lao	context.		

	
Therefore,	 following	 the	 Hin	 Namno	 Co-Management	 Plan,	 villagers	 were	 selected	 by	 their	
village	authorities	and	shortlisted	against	the	given	criteria	for	being	a	khet	ranger.	A	total	of	68	
khet	rangers	assigned	and	considered	and	part-time	local	staff	of	Hin	Namno	NPA	but	they	do	
not	receive	a	salary.	They	earn	some	incentives	through	a	per	diem	system	when	they	work	for	
patrolling	 or	 joining	 a	meeting	 outside	 their	 villages.	 The	 khet	 ranger	 team	will	work	 closely	
with	NPA	 staff	 but	 they	 are	 to	 be	 trained,	 by	 September	 2013,	 35	 khet	 rangers	 and	 12	 staff	
were	trained	how	to	conduct	biodiversity	monitoring.		
	
Although	 monitoring	 is	 including	 patrolling	 this	 effort	 try	 to	 make	 distinguish	 between	
monitoring	and	patrolling.	The	monitoring	requires	more	attention	and	careful	assessment	and	
with	 certain	 protocol	 to	 follow	 (see	 the	 Manual),	 this	 is	 most	 about	 fixed	 transect.	 While,	
patrolling	 is	 more	 to	 focus	 on	 suppressing	 threats	 but	 some	 target	 wildlife	 species	 to	 be	
recorded	by	opportunistic	accordingly.		
	
Indicator	 species	 were	 identified	 based	 on	 its	 representation	 ecosystem,	 high	 conservation	
interest,	visual	animals	and	hunting	pressures	(able	to	detect).	Firstly,	3	indicator	species	were	
identified	 but	 two	 more	 added	 up	 after	 reviews	 made	 by	 external	 expert.	 There	 are	 douc	
langur,	 black	 langur,	 great	 hornbill,	 gibbon	 and	 sambar	 (see	 Table	 5).	 These	 species	 have	
representation	of	their	ecosystems	as	below:		
	
Table	5.	Indicator	species	and	their	representations		
No	 Indicator	species	 Representation	
1	 Red-shanked	 Douc	

Langur	
(Pygathrix	anaeus)	

Douc	langur	is	endangered	species	according	to	IUCN	Redlist	2012.	A	pocket	
of	evergreen	forest	found	in	flat	ground,	foothills	and	low	valleys,	is	most	
important	habitat	and	where	high	biodiversity.		They	live	in	groups	of	ca.	15	
(ranges	up	to	40	individuals	in	Hin	Namno	in	2007),	with	high	population.	
They	move	within	a	home	range	of	1.5	to	3.5	km2	which	may	overlap	with	
the	home	ranges	of	other	groups.	Detection	probability	of	this	species	is	
high	but	to	be	in	right	habitat	and	right	time.	In	the	morning	(till	10.30	am)	
and	late	afternoon	(3	pm	to	5.30	pm).		

2	 Black	Langur	
(Trachypeticus		
francoisi	ebenus)	

Black	langur	is	vulnerable	species	according	to	IUCN	Redlist	2012.	As	a	
typical	karst	forest	species	that	is	widely	distributed	in	HNN.	They	live	both	
in	hill	evergreen	but	also	in	evergreen	that	associated	with	rocky	outcrop.	
The	species	occurs	in	groups	of	5-13	individuals	with	a	home	range	of	50	ha	
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with	high	population.	Detection	probability	of	this	species	is	very	high	by	
both	direct	sighting	and	morning	vocalization.		

3	 Great	Hornbill		
(Buceros	biconis)	

Great	hornbill	is	vulnerable	species	according	to	IUCN	Redlist	2012.	They	
live	in	evergreen	forest	of	Hin	Namno	with	high	population.	They	need	large	
tree	for	nesting	which	are	normally	found	only	in	mature	forest.	They	
represent	a	top	forest	canopy	and	other	large	forest	birds.	Detection	
probability	is	high	in	Hin	Namno	NPA	from	both	direct	sight	in	flight	
overhead,	wing	beat	in	flight	and	calls.		

4	 Southern	 White-
checked	Gibbon		
(Nomascus	siki)	

N.	siki	is	endangered	species	according	to	IUCN	Redlist	2012.	The	habitat	of	
this	species	is	evergreen	forest	close	to	limestone	hills.	This	species	is	high	
sensitive	to	hunting	pressures.	They	live	in	family	groups	of	4-6	individuals	
in	home	ranges	of	less	than	0.5	km2	but	quite	low	population	in	Hin	Namno	
Where	they	present	detection	probability	of	this	species	is	fairly	high	from	
morning	call	and	occasionally	direct	sight.		

5	 Sambar	Deer	
(Cervus	unicolor)	

Sambar	Deer	is	vulnerable	species	according	to	IUCN	Redlist	2012.	They	live	
in	low	land	and	adapt	to	a	variety	of	habitats	including	shifting	cultivation	
mosaic	but	water	source	is	most	important	for	them.	They	represent	of	
herbivore	group,	they	have	low	population.	At	Hin	Namno,	this	specie	is	
mainly	reported	in	only	Nong	Chong,	Khoun	Ka-arn	and	Ta	Sakae.	Detection	
of	this	species	is	fairly	possible	in	the	mentioned	locations.		

	
Other	 species	 will	 be	 also	 recorded	 through	 both	 monitoring	 and	 patrolling	 but	 detailed	
analysis	will	be	applied	for	those	indicators	species.	At	the	same	time,	some	other	species	that	
are	 rare	 is	 necessary	 to	 observe	 while	 on	 monitoring	 such	 as	 Crested	 Arugus,	 Wreathed	
Hornbill,	Rufous-necked	Hornbill	etc.		
	
Areas	of	responsibility	for	monitoring	are	agreed	based	on	the	village	administrative	boundary	
of	 khet	 and	 access	 convenience.	 Table	 6	 below	 is	 the	 key	 destination,	 patrol	 routes	 to	 be	
covered	by	which	khet	(village	cluster)	for	monitoring	and	patrolling.		
	
Table	6.	Areas	of	responsibility	for	monitoring	by	village	cluster	
No	 Village	

Cluster	
Key	destination	 Patrol	

sector		
No.	route	trip	 Remarks		

1	 Khet	Dou	 Kouan	 Nong,	 Khoun	 ke,	
Nam	Khoum,	Nam	Masai,	
Paxong,	 Phou	
Khikadeuan,	Fadangtok	

5,	 7,	 15,	
3,	 6,	 9,	
18,	 4,	 8,	
10	

6	 routes,	 some	 route	
covers	 several	 sectors	
per	trip	

Quarterly	 for	
sector	10,	9,	18,	

2	 Nongping	 Houy	 Kaloc,	 Nam	 Masai,	
Tasake,	 Nongchong,	
Khoun	 Ome,	 Khoun-ka-
arn	

15,	 17,	
19,	 18,	
16	

5	 routes,	 some	 route	
covers	 several	 sectors	
per	trip	

2	 routes	 to	
sector	 15.	
Quarterly	 for	
sector	15,	18	

3	 Nongma	 Tapai,	Kapidang,	Laboy	 20,	 25,	
24,	22	

3	routes		 	

4	 Langkhang	 Northern	 Phou	 Chuang,	
Houy	 Euk,	 Paxong,	

1,	2,	3,	 3	routes		 Quarterly	 for	
Nong	Luang	
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Phaxong	
5	 Nam	Chala	 Salong,	 Dindeng,	 Tapai,	

Laboy	
23,	 24,	
22	

2	routes		 Quarterly	
required	

6	 Kha	Nyou	 Phou	 Tong,	 Kouan	 Nou,	
Kaba,	Chalan,		

12,	 13,	
14	

3	routes		 Quarterly	
required	

7	 Taplao	 Taplao,	Khoun-ka-arn	 21,	 19,	
23	

3	routes		 Quarterly	
required		

Remarks:	some	patrol	sectors	are	overlapping	with	other	village	clusters	so	different	part	of	particular	patrol	sector	
may	be	visited	by	one	or	two	different	khet	ranger	teams	in	different	time.		
	
	
According	 to	 the	 previous	 research	 (Phiapalath	&	 Suwanwaree,	 2012),	 there	 are	 seven	 fixed	
monitoring	transects	that	are	located	in	strongholds	of	those	indicator	species	were	identified	
(see	Table	7).	A	 total	of	 ca.	 15.3	 km	 to	be	walked	4	 times	per	 year	will	make	 for	62.2	 km	 in	
length.		
	
Table	7.	Description	of	fixed	transects	

Transect	 Km	 Year		 Start	point	 Mid	point	 End	point	
N	 E	 N	 E	 N	 E	

Nong	boun	 2.0	 	 173040	 1055313	 173056	 1055256	 173116	 1055118	
Kouan	Nong	 2.4	 	 173009	 1055433	 172942	 1055451	 173007	 1055520	
Kouan	Khe	 2.5	 	 172904	 1055346	 172823	 1055334	 172743	 1055350	
Nam	Khoum	 2.0	 	 172541	 1055358	 172507	 1055406	 172440	 1055412	
Nam	Khoum	 2.0	 	 172547	 1055351	 172527	 1055307	 172508	 1055219	
Nam	Masai	 2.4	 	 172459	 1055152	 172434	 1055230	 172405	 1055325	
Nam	Masai		 2.0	 	 172435	 1055109	 172406	 1055126	 172346	 1055208	
	
Average		

	
15.3	

	 	 	 	 	 	 	

Source:	Phiapalath	and	Suwanwaree	2012	

	
About	4-5	trained	khet	rangers	per	team	to	be	arranged.	Of	which	may	be	one	or	two	staff	to	
join.	Apart	from	this,	there	are	many	routes	identified	by	village	clusters	to	be	walked	at	least	2	
small	 teams	 by	 month	 for	 especially	 Khet	 Dou	 and	 Nongping	 where	 high	 biodiversity	 areas	
belong	to	these	clusters.	Each	small	team	will	be	about	6	people	with	some	guns.	Table	8	below	
shows	an	estimate	annual	frequency	and	man-days	for	monitoring	in	Hin	Namno	NPA.		
	
Table	8.	Estimate	annual	frequency	and	man-days	for	monitoring		
No	 Monitoring	and	patrolling		 Frequency	

per	year	
No.	day	
Per	team	

No.	 team	
&	Persons		

Annual	
Man-day	

1	 Monitoring	in	fixed	transects		 4	times	 5	 2t,	10p	 200	
2	 Patrols	in	Dou	and	NP,	NM,	LK	 Monthly		 7	 8t,	48p	 4,032	
3	 Patrols	in	other	low	priority	khet	 Quarterly		 4	 3t,	20p	 240	
4	 Big	patrolling	along	the	border*		 2	times	 8	 4t,	48p	 768	
5	 Other	–	irregular	patrol	 2	times	 3	 3t,	15p	 90	
	 Average		 	 5,330	
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Remarks:	monitoring	of	the	later	years	may	be	declined	when	threats	are	curbed.	*number	of	12	persons.		
In	 addition,	patrol	outside	NPA	along	 the	 roads	around	or	 access	 the	protected	area	may	be	
needed.	 Some	entry	 points	 should	 be	 guarded	 are	 at	Na	 Phao,	Nongseng,	 Salang,	Nongping,	
Nam	Chala,	Kha	Nyou	and	Nongma.	Perhaps,	local	checkpoints	to	be	constructed	at	these	areas	
in	the	future	and	guarded	by	village	militia.		
	
As	to	avoid	requirement	for	MIST	standard	for	data	analysis	a	patrol	sector	is	designed	and	that	
will	be	used	for	MIST	to	show	by	patrol	sector	regarding	a	level	of	detection	of	indicator	species	
and	threats.	This	 is	greatly	modified	 from	normal	practice	of	 the	MIST	where	grid	 is	 required	
and	that	certainly	associated	with	labour	and	costs	for	field	data	collection.		
	
A	 total	 of	 25	 patrol	 sectors	 were	 designed	 base	 geographic	 condition,	 biodiversity,	 habitat	
types,	destination	or	known	locations,	village	cluster	administrative	boundaries	and	access	(see	
Table	9).	It	is	reasonable	number	as	manageable	size.		

	
			Table	9.	Justification	of	patrol	sector	boundary	delineation	

No	 Patrol	sector	 Justification	of	boundary	delineation	
1	 Phou	Chuang	 This	sector	covers	the	whole	part	of	Phou	Chuange	with	unique	upper	

evergreen	forest.	It	is	special	forest	ecosystem	of	Hin	Namno	occurring	in	
non-limestone	mountain,	at	high	altitude	(up	to	1,500	m	above	sea	level).			

2	 Pa	xong	 This	sector	has	a	long	straight	boundary	as	strip	shaping	along	the	Houy	
Houk	valley,	all	along	eastern	foothills	of	Phou	Chuang.	The	northwest	part	
of	this	sector	belongs	to	Ban	Naphao	(sub	village	of	Ban	Nong	Boua)	and	
that	received	high	impact.	Trail	connects	from	Naphao	to	Thongxam.				

3	 Pha	xong	 This	sector	is	the	north-westernmost	Hin	Namno	NPA.	The	major	part	of	
this	sector	is	mountainous	(non-limestone)	and	it	has	special	forest	zone	
(wet,	evergreen)	which	is	influenced	by	Annamite.	This	sector	is	also	the	
frontier	as	being	highly	impacted	on	forest	habitat	and	wildlife.		

4	 Houy	Talee	 This	sector	is	quite	large,	covers	the	whole	part	of	Houy	Talee,	extending	to	
far	north	and	east	of	the	area.	The	area	along	the	Lao-Vietnam	border,	its	
northern	and	southern	sector	is	disturbed	by	Vietnamese	poachers	for	
hunting	and	some	illegal	logging.		

5	 Kouan	Nong	 This	sector	has	a	boundary	straight	from	the	western	HNN	boundary	at	
Ban	Salang	to	the	northeast	at	the	Lao-Vietnam	border.	It	holds	a	large	
lowland	evergreen	and	hill	evergreen	forest.		This	sector	is	well	known	as	
one	of	high	biodiversity	areas	but	fewer	in	the	area	along	the	border.		

6	 Ph.	Khikadeuan	 This	sector	is	located	between	sector	5	(Kouan	Nong)	and	sector	9	
(Fadangtok).	It	is	located	far	from	settlement	but	being	close	to	the	Lao-
Vietnam	border.	This	sector	has	large	lowland	and	hill	evergreen	forest.		
Only	some	Salang	people	from	Lao	side	like	entering	the	area	occasionally.		

7	 Kouan	Ke	 This	sector	boundary	is	including	the	whole	recognized	zone	Kouane	Ke	but	
including	Kouan	khing.	Some	part	of	this	sector	has	mainly	hill	evergreen	
and	mixed	deciduous	forest	which	found	along	the	NPA	boundary.	This	
zone	is	also	proposed	for	tourism	site	for	spotting	primate.	Threats	in	the	
area	by	local	villagers	especially	Ban	Salang.			

8	 Pa	kha	 This	sector	boundary	is	including	the	whole	valley	or	basin	of	this	stream.		
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Hill	evergreen	of	Houy	Pakha	valley	which	supports	some	important	
habitat	of	ground	birds	but	being	used	seasonal	fishing	by	local	
communities.	This	sector	is	bypass	to	several	destination	including	Nam	
Khoum,	Fandangtok.	

9	 Fanangtok	 This	sector	boundary	is	including	the	whole	similar	forest	type.	Being	far	
from	Lao	settlements,	it	is	a	remotest	pocket.	It	has	high	density	of	
limestone	demarking	the	boundary	with	Phou	Khikadeaun	on	the	north.	
Access	to	Fadangtok	is	only	through	Pakha.	This	sector	is	also	next	to	the	
Lao-Vietnam	border.					

10	 Kouan	Thoun	 This	sector	boundary	is	outer	of	Hin	Namno	NPA,	along	Nam	Ngo	including	
the	whole	similar	limestone	escarpment	and	all	toward	the	east.	This	
sector	has	hill	evergreen	forest,	difficult	to	access	and	have	limited	human	
disturbance.		

11	 Nong	Luang	 This	sector	boundary	is	including	the	whole	recognized	zone	Nong	Luang,	
consist	of	some	mountain	land	and	limestone,	cover	main	part	of	Pha	Nob	
village	land	use.	Nong	Luang	is	a	key	permanent	water	source	that	the	
villagers	use	for	fishing.	It	is	swamp	wetland	which	is	considered	important	
habitat	for	reptiles	and	fishes.		

12	 Khan	Nyou	 This	sector	boundary	is	outer	part	of	the	Hin	Namno,	the	western	
boundary.	This	sector	has	low	biodiversity	value	and	mainly	used	by	only	
the	villagers	of	Ban	Kha	Nyou	and	Sean	Phan.	Illegal	logging	was	happened	
in	the	sector	last	year	and	that	at	medium	scale	and	a	small	scale	one	is	
quite	intermittent.				

13	 Nya	wai	 This	sector	boundary	is	outer	of	Hin	Namno	NPA,	-	the	western	boundary	
covers	the	whole	part	of	Ban	Nya	wai.	The	sector	has	hill	evergreen	and	
riparian	forest.	Only	two	main	villages,	mainly	Ban	Nya	wai	and	Kouan	
Khayom	use	the	area	by	harvesting	of	some	forest	products.		

14	 Kouan	Nai	 This	sector	boundary	is	located	in	the	block	of	outcrop	area	which	is	very	
difficult	to	access.	It	has	hill	evergreen	and	probably	with	some	wildlife	
species	but	no	data	with	probably	very	low	threat.			

15	 Houy	Kaloc	 This	sector	boundary	includes	the	whole	lower	evergreen	forest	and	part	
of	hills	evergreen,	the	watershed	of	Nam	Chalang,	cover	Nam	Masai,	Nam	
Khoum	and	Nong	Luang	Bana.	This	sector	is	well	known	as	one	of	highest	
biodiversity	area	in	Hin	Namno	NPA	and	classified	as	Totally	Protected	
Zone	(TPZ),	while	a	destination	of	hunters	from	Nongping	and	Khet	Dou.				

16	 Nong	Ping	 This	sector	boundary	is	outer	of	Hin	Namno	NPA,	shaping	along	Xebangfai,	
it	has	hill	evergreen	forest	and	riparian	forest.	This	sector	belongs	to	only	
Ban	Nongping	and	Khou	Kha	Nyom.	It	is	the	sector	that	poachers	walking	
through.		

17	 Tat	Sakae	 This	sector	is	located	between	Nam	Chalang	and	Nong	Chong	where	
evergreen	forest	is	dominant.	Its	northern	sector	is	hill	evergreen	forest.	It	
is	known	as	one	of	high	biodiversity	area	in	Hin	Namno	NPA.	This	sector	is	
the	destination	of	hunters	from	local	communities	and	also	Vietnamese	
poachers.		

18	 Pha	Kout	 This	sector	has	largely	massive	limestone	located	between	sector	9	and	
sector	20.	Hill	evergreen	is	mainly	dominant.	Lack	of	information,	it	is	
inaccessible	but	one	possible	route	connects	from	Khouan	Om	to	the	Lao-
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Vietnam	border.	
19	 Khoun	Ka-arn	 This	sector	is	large	as	the	whole	part	of	Houy	Ka-arn	watershed	is	included,	

it	is	well	known	as	lowland	mosaic	forest	associated	with	riverine	of	Houy	
Ka-arn,	whole	valley	of	Houy	Ka-arn.	Nong	Chong	and	Ang	Khouy	where	
are	important	water	source	in	the	protected	area.				

20	 Tapai	Neua	 This	sector	boundary	covers	the	whole	part	of	Tapai	zone	next	to	the	Lao-
Vietnam	border.	It	has	large	massive	limestone	but	access	is	possible.	This	
sector	is	far	from	Ban	Nongma,	it	is	used	intensively	by	Vietnamese	
poachers	for	hunting	and	some	illegal	logging.	

21	 Thap	Lao	 This	sector	draws	along	the	Xebangfai	boundary,	downstream	of	
Xebangfai,	Ban	Thaplao.	This	area	is	fishing	destination	of	local	villagers.	
This	river	section	is	quite	important	and	some	primate	species	were	
reported	including	black	langur,	assamese	and	stump-tailed	macaque.			

22	 Tapai	Tai	 This	sector	is	located	in	central	of	southern	Hin	Namno	NPA.	It	is	quite	far	
reach	from	both	Lao	communities	and	Vietnamese.	It	has	large	massive	
limestone	but	access	is	possible.		

23	 Salong	 This	sector	boundary	covers	the	upper	section	of	Xebangfai	runs	along	the	
Hin	Namno	NPA.	It	has	some	portions	of	evergreen,	hill	evergreen	forest	
and	riverine	forest.	The	sector	receives	some	threats	from	hunting	by	local	
villagers	but	not	really	issue.		

24	 La	Bouy	 This	sector	boundary	covers	the	whole	part	next	to	Ban	La	Bouy.	It	has	
some	portions	of	evergreen,	hill	evergreen	forest	and	riverine	forest.	The	
sector	receives	some	threats	from	hunting	by	local	villagers	but	not	really	
issue.			

25	 Nongma	 This	sector	belongs	to	Nongma,	and	the	boundary	is	including	the	whole	
part	of	southernmost.	Evergreen,	hill	evergreen	forest	and	some	fallows.		
Wildlife	abundance	is	considered	fair.	The	sector	receives	some	high	
threats	from	habitat	conversion	to	hill	rice,	hunting	by	Vietnamese	
poachers	because	it	is	closed	to	the	Lao-Vietnam	border.			
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	 	 Figure	3.	Patrol	sectors	in	Hin	Namno	NPA	
	
	

5. Sustainability	and	Cost	Effectiveness		
	

Operational	costs	are	used	for	patrolling	and	monitoring	mainly	 for	per	diems	of	the	rangers.	
Following	the	Ministry	of	Finance’s	regulations	and	that	formulated	by	the	GIZ	project	there	are	
little	 different	 rate	 of	 the	 per	 diems	 for	 staff	 from	 province	 to	 district	 and	 villagers	 (khet	
ranger).	Per	diem	in	a	lump	sum	for	district	staff	and	khet	ranger	is	110,000	kip	which	is	quite	
encouraging	especially	for	khet	ranger.	This	amount	per	day	(if	overnight)	include	for	their	food	
and	 rice	 so	 that	 the	 patrol	 team	 has	 to	 arrange	 themselves.	 Therefore,	 based	 on	 the	 total	
annual	man-day	(5,330)	in	table	7	it	requires	a	budget	of	US$75,000.	This	is	a	maximum	cost	per	
year	especially	the	first	year	but	excludes	some	necessary	travel	costs.	The	cost	per	hectare	for	
monitoring	 is	US$	1	which	 is	quite	cost	effective	 if	 threat	 is	graduately	curved	 in	a	 few	years	
later.		
	
When	threat	is	curved	a	number	of	efforts	will	be	decreased	from	year	to	year.	It	possibly	lead	
to	a	double	 reduction	 in	3	years	 later.	Nevertheless,	 the	major	problem	that	 the	patrol	 team	
has	 to	keep	working	heard	 is	 to	prevent	Vietnamese	poachers	particularly	 for	only	 the	patrol	
sectors	 along	 the	 Lao-Vietnam	 border	 including	 Tapai	 Neua	 (sector	 20),	 Phaxong	 (sector	 3),	
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Phou	Khikadeuan	 (sector	6)	 and	Fadangtok	 (sector	9),	 also	 the	 core	area	 such	as	Houy	Kaloc	
(sector	15)	and	Khoun	Ka-arn	(sector	19),	Tat	sakae	(sector	17).	These	sectors	to	be	paid	more	
attention	compared	to	other	sectors.		
	
Incentives	for	local	villagers	in	form	of	per	diem	is	currently	worked	well	and	that	many	people	
want	to	be	a	khet	ranger.	This	is	good	indicator	that	working	for	protected	area	is	encouraging	
to	persuade	more	people	 in	a	community.	Rotation	of	khet	rangers	and	 include	village	militia	
into	patrol	team	is	necessary.	Talking	of	co-management	we	always	need	to	keep	in	mind	that	
we	are	to	work	with	a	whole	community	rather	than	a	few	people	per	village.	This	is	about	to	
buy	 a	 community	 commitment	 for	 conservation.	 Some	 villages	 that	 are	 assisted	 by	 some	
development	activities	need	to	be	linked	with	conservation	as	to	make	them	aware	the	benefit	
they	 gain	 due	 to	 the	 conservation.	 Failure	 or	 decline	 their	 interest	 and	 commitment	 to	
conservation	 may	 limit	 their	 opportunity	 for	 having	 project	 assistance	 in	 their	 livelihood	
development.		
	
Therefore,	 it	 needs	 to	 prioritize	 following	 certain	 given	 criteria	 for	 livelihood	 development	
assistance.	Also,	it	need	to	review	khet	ranger	performance	annually	may	be	needed	as	to	get	
actively	 right	 personnel.	 Although	 some	 idea	 advise	 that	 the	per	 diem	 system	 should	 not	 be	
sustainable	it	needs	to	be	through	a	conservation	contract	where	certain	amount	of	grant	given	
as	 long	 as	 they	 have	 progress	 in	 their	 conservation	 performance.	 Definitely,	 but	 good	
mechanisms	to	be	in	place	especially	to	think	whether	it	fits	to	the	exiting	government	system	
and	how	it	to	continue	after	the	project.	Giving	a	grant	“revolving	fund”	has	been	successful	in	
some	villages	of	Nam	kading	NPA	under	Community	Conservation	Network	(CCN)	project	of	GEF	
Environment	 Protection	 Fund.	 However,	 full	 outreach	 to	 build	 their	 ownership,	 a	 series	 of	
training,	 is	 deadly	 needed	 as	well	 as	 land	use	 planning,	 zoning	with	 village	 regulations	 to	 be	
completed.			

	
	

6. Conclusion		
	

This	paper	provide	some	background	of	relevant	monitoring	projects,	some	important	lessons	
learned	 of	 past	 monitoring	 projects	 around	 the	 world	 and	 that	 opportunity	 for	 monitoring	
method	 to	 be	 worked	 in	 developing	 countries.	 The	monitoring	 that	 local	 communities	 have	
involved	 from	designing	 to	 implementing	 is	 strongly	 advised	 and	only	 one	 cost	 effective	 and	
sustainable.		
	
Therefore,	the	monitoring	in	Hin	Namno	NPA	is	proposed	and	already	established	where	local	
community	who	plays	a	key	role.	While	ensure	the	method	meets	at	least	a	minimum	standard.	
Both	fixed	transects,	field	patrol	and	logbooks	are	tested	and	probably	worked	for	Hin	Namno	
NPA.	 Modified	MIST	 is	 introduced	 to	 Hin	 Namno	 where	 patrol	 sector-base	 is	 used	 for	 data	
processing	 and	 analytical	 comparison.	 Finally,	 sustainability	 and	 cost	 effectiveness	 which	 is	
needed	and	that	will	be	met	after	3	years	of	this	introduction.		
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