\?/ Food and Agriculture -
M Organization of the IUCN

United Nations \

Study Report:

Identification of spatial priorities for the-mpening of wetlands to maintain
the water flow required for ecological functioning, biological connectivity and
habitat maintenance.

Xe @amphone Ramsar Site, Lao PDR
CAWA Project, Decédrar 2017

A

INTERNATIONAL UNION FOR CONSERVATION OF NATURE

© FAO



Contents

S 01 (0T [§Tox 1 o] o FO T PP P PP PPPRP TP 2
2. MEENOAS. ...t 3
2.1 Process tadentify sites and assess feasibility of management.............ccccovveiiiiiieeene 3
A A €1 gTo [T g [ g1 (=T o | = (o] o DT EPPP R PPPPPPPPPPP 4
3. SUIVEY RESUILS ... e e e e e e e s e e e e e e e eeeeeas 5
3.1 GENAET ODSEIVALIONS. ... eeeieiitiiee it e ettt e et e s e e e s b e e e s b e e e anre e e 5
3.2 Site information & management CONSIAEratioNS...........ccceveeeeeeiieii e 6
Site 1: Bak ReservadBan HOamOUNG).........uuuiiiieiiiiiiiiiiee e e e 6
Site 2: Nong MaeHang oxbow (Ban Kaengkok dOmng)...........cceeeeiimiimiieeeniniiieeeee e 8
Site 3: Kout Xelat Kadan oxbow (Ban Kadam)...........ccccccviiuiiiiiiiiiiiiiieereereeeeeeeeeeeeeeeee e 12
Site 4: Kout Pheenoi & Kout Makpheo oxbows (Ban Tansoum)..........cccceeeeeeeeeiiiieeeeceecccenns 17

Site 5: Phai Jiew Weir (Ban Tansoum & Ban Lachouakam)...........c.cccccveevveiiiiiiiniieeccennnnnnn, 21

Site 6: Kout Khan oxbows (Ban PhoRRIBEEO)..............eeviiiiiiiiiiiiiceeiei e 24

4. Management reCOMMENUATIONS ... ..cuiiiiiiiiiiiiieeee et e e e e e s s s e e e e s s e e e e e e e e ennnees 28
4.1 Technical gdelines for reopening management and Monitoring.............ccccoeeeeeeeeeeeei e, 29
4.1.1. Water hyacinth Eichhornia CrassipES........ccoooooiiiiii e 29
4.1.2.Giant MIMOSEMIMOSA POIA) ....veeeeriiuurrrrrieeeeaiiirrereeeessairrr e e e e e s sabr e reeeeaaabrrreeeeeseanrenes 30
4.1.3. Polygonum management (PilQt)............oouieiiiiiiiiiiee e 31
4.1.4. FIShWaYPRNAT JIEW WEIL.....coiiiiiiiiiiiiie et 31

5. Management COONAINALION...........uuiuiiiiiiiiiiiie e e e e e e e e e e e e e e e e e e e e e e s e e e s e e e e s e anararrrrrrereeeees 36
5.1 COMMUNILY MANAGEMIEIIL......uuuiitiiiiiiiieieee e ee e e e eeeeeeeeaeeaaaaaaaaeaaasasaaasaaaaaaaasssnnssnrennresrrsrersees 36
5.2 Sustainable ManagemMEeNL..........coou i 37
B. RETEIEINCES ...t et e et e e e e e e e e e e e e e e r e e e e e 38
Annex 1: Field sheet, Rgpening Study, NOVEMDEr 20L7...........oovviiiiiiiiiieiieee e 40

Annex 2: List of Picipants from Re opening study Trip in Xe Champhone Ramsar si23 Ra@v 2017



1. Introduction

Habitat or biologicalconnectivity iscritical for maintaining species movementfow of resources and
ecological funttioning across landscapedNoss, 1991 In aquatic systems;onnectivityequates tothe
maintenance ofwater flow andconnectiond S 4SSy RAFTFSNB Yy ind adsuithia@ko8 4 Q 2 F
aquaticconnectivity is vital for aquatic species to exist and maithin the aquatic landscapéBouvier

and Boka 2009januchowskHartleyet al., 2013. In wetland systems, donnectivity can occur for a

number of reasons including via natural processesh aseasonal hydrological changes that result in a
disconnetion between water bodies during dry periods, but also as a result of heinduced changes

including water extraction and diversion, invasive plant growth and installation of dams and other water
control infrastructure(JanuchowskHartleyet al., 2013; Brna et al 2012)

Xe Champhone wetland is located in Champhone District, Savannakhet Province in central Lao PDR. It is
a complex wetland system composed of a diversity of habitat types including the Xe Champhone River,
open floodplain wetlands, flood fest, oxbow lakes and a number of reservoirs and modified water
bodies. The wetland system has a natural seasonal flooding and drying regime that reflects the extremes
of the monsoonal climate and the distinct rainfall differences between the wet and drgoss. It
provides habitat for a range of aquatic vertebrate species such as the critically endangered Siamese
crocodile Giamensis craclylug, many resident and migratory fish species, and a number of frog and
turtle species including the endangered Aisigoft shell turtle Amyda cartilaginepandthe vulnerable

Giant Asian Pond turtldHeosemys grandigClaridge 1996)

Many of these fauna species are known to undertake movements both on short and-tengescales,
such as short daily foraging mawents between close proximity water bodies, but also longer seasonal
breeding movements or migrations. For exampie Siamese crocodile and several migratory white fish
species are known to move relatively long distances across a number of differetathspes and
hydrological systeméSokheng et al1999; Simpson et a].2006b, resulting in a high dependence on
aguatic system connectivity

There is also a high human population dependence on the Xe Champhone wetland for livelihoods and
food security.As a result, a range of hydrological modifications exist throughout the wetland complex
from small structures, such as miedams to increase household/village water holding capacity, up to
large structures, such as weirs for controlling water levelseisenvoirs. These infrastructure and
modifications that block water flows to divert or hold water either seasonally or permanently contribute

to reducing wetland connectivity and species movements

Two major invasive plant species are present in the wetkitel water hyacinthEichhornia crassipes

and giant mimosaylimosa pigra Mimosais facilitatedand spread through cultivation practices, thriving

in disturbed soils and shallow water or wet soils typical of rice fields and along tikealso grows in
natural wetlandareas Peh, 2010). Water hyacinth as a floating species spreads easily via flood waters,
and can grow under a range of hydrological regimes from wet mud to deeper open water habitats. It
occurs in both disturbed and undisturbed habitatdamasthe potential to reach undisturbed habitats
during high water events. Both these species have reached levels of dense infestation in certain areas of
Xe Champhone wetland (Claridg&996). Their direct impacts of displacing native vegetation and
reducing water quality Rerna et al 201Rare exacerbated by their dense growth and capacity to trap
and accumulate sediments effectively reducing water levels and increasing disconnection of wetland



areas This reduces water flow connectivity restricting sigescmovements on top of already natural
limitations during dry periods. While the impacts of both species tend to be greatest during low water
level periods, the dense and tathpenetrablethickets formed by M. pigra(Heard and Paynte2009)

are likelyto restrict the movementof larger species at all times such as Siamese crocodile and large
turtle species, i.eH.grandisand A. cartilaginea

The combined influence of invasive species impacts, infrastructure and other modifications at Xe
Champhone wédand have resulted in overall reduced connectivity of wetland habitat impacting species
movements, water flows and maintenance of ecological processes. This study aims to identify sites
GKSNBE &aAIYATFAOIY(d WRA A O@ehing andgenyiGs reqlirdd to2iOgideNNBE R |
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improving natural flow patterns. A range of activities to implemerbopening may be needed including

invasive species managentememoval of obstructions (infrastructure/dikestc.) or improving species

movements around obstacles, such as by installing fish ladders.

This study will identify and map priority sites forapening, identify causes and extent of disconnection
at eachsite, outline management actionfeasibilityand technicalapproaches to r@pening as well as
propose a work plan for eground implementation and recommendations for letggm sustainability

of maintaining connectivity at these sites.

2. Methods

2.1 Pracess to identify sites and assess feasibility of management

The methodology for this study andentifying priority sites for r@pening involveageveralsteps
including:

91 Desktop research on past studies anebpening management options

1 Analysis ofrecent climate changevulnerability assessment data where impacts of invasive
species and other habitat connectivity isswesre reported. In respectto impacts of droughts
andfloods invasive species were often mentioned

9 Discussions with local governmeahd other staff on past project/site knowledge, i.e. WCS
projects.

In Sepember 2017, during the CAWRrovincial Project Committemeeting, small technical
working group discussions were facilitated with one grofgcusingon the reopening study
From thesediscussions aumber of siteswere identifiedfor ground truthing and potential
management including: Nong Mddang, Bak reservoiPhai Jiew ReservoiKout Xéat Kadan,
Kout Pheeoi.

1 A Field mission was conducted in November 2017 to ground thetlsites identifiedfrom this
processand survey communitie@eeAnnex 1for questionnaire)n order to assess a number of
key factoramportant to determining if management was appropriate and feasible

The survey incorporated questions on:

0 The cause and atus of the disconnection
0 Size of management area
0 Site access and feasibility of management



Community support for management

Success of past management

Responsibilitfor management

Timing and frequency of management
Recommended technical approacttesmanagement

O O O 0o

PoNRE, DoNRE and DAFO accompanied the mission andesigegisited with community members
from Ban Kaegkok dong, Ban Kadan, Ban Tansoum, Baolouakham, Ban Houamuan@nd Ban
PhonkheTaleo.

During the field visits, gtential managemensites were assessed and GPS locations taken to designate
management area spatial attributes including dimensions (L x W) andlagaPhotos of each site were
taken and additional notes on management feasibility recorded. See Tdbk schedule of thefield
mission

Tablel. Reopening field mission schedule, Nov 2017

Date Village Site visited

22 Nov Ban Phonkho Kout Khan

2017 Ban Kaengko#tong Nong Mae Hag
Ban Houamang Bak Reservoir FCZ

23Nov Ban Kadan Kout XelaKadan

2017 Ban Tansoum Kout Pheenoi, Kouakpheo
Ban Tansoum, Bdradhouakham Phai Jiew Weir

Thefield notes andsurvey results were collated to form the basis of the results sections combined with
additional knowledge from local government, IUCN teamwdedge from past project experience and
VA survey resultsSpatial data wasnalyzedand maps of each site with thilentified proposed
management zonewere created.

2.2 Gender Integration

On planning the field visitrequests and arrangements were nm@ador both women and men to
participate. The questionnaire developed included gender disaggregated questions to ensure a gender
perspective, and both men and women were surveyed. However, more village men than women
attended the field visits and were inteewed. This is something that will need to be addressed for
future field visits. Conversely, DONRE and DAFO staff attending were both women so overall field trip
numbers and information gained were relatively equal for women and men. The managemenasthge
consultation processes will ensure the knowledge and recommendations of both men and women are
equally considered and every opportunity will be given for this to be facilitated.



3. SurveyResults

Based on the/Asurvey and discussismwith the villagersin Xe Champhone it wadentified that the
main causs of disconnectionoverallin the wetlandareasis infestation bywater hyacint, Eichhornia
crassipesand Giant mimosaMimosa pigra The invasive speciese having a number of impacis Xe
Champhoe Wetlands, which are also impacts well documentedotiter sites; including reducing
general wetland connectivitysestricting species movementgCrocodile, fish and potentially turtles)
encroaching on and closing wetland habitabd decreasing water glity and overall ecological
functioningof the wetland systemAdditional observed disconnectiamascaused bynfrastructure;one
site has beeridentified where interventions are requiredandwill be discussed in section 3.2

3.1 Gender observations

In respect to issues of wetlancbnnectivity andnvasive species impts, men and womerwere found
to generallyboth report similar observations and recommendatioréowever, women were generally
found to cite more issues in respect twater quality and whee wetlandfood resources, such as plant
species for consumptigrwere impacted.lt is anticipated this ibecause womeriend to collect more
resources in shallow wetland aregsmall fish, wetland plantgtc.) where water hyacinth has the
greatest impactand men tend to fish in deeper areas such as the Xe ChampRoeg where less
impactsof water hyacinth maye apparent

Table 2 below identifies the main ecologicalimpacts of disconnection at each site with most sites
experiencinga humber of impactslt also identifies wheresome effects onhuman livelihoodsoccur.
Mimosa and water hyacintlare known to havea number oflivelihood impacts includng, restricting
boat passage andccess to fishing groundsyvadingrice paddiesand/or causingentire loss ofland for
agricultural purposesAt the specific wetlandsites identified for managemernin this studyreduced
fishing/ boataccessvas anmpactidentified by several villages.

Table2. Mainecologicaland livelihoodmpactsidentified at the sites

Ecological Impacts Village Site
Ban Tansoum Phai Jiew Reservdiveir)
Fish migrationrestricted Ban Laohuakham Phai Jiew Reservdiveir)
Ban Kadan Kout Xelat Kadaoxbow
Ban Kengkokong Nong Mae Hang oxbow
Ban Phonkb/Ban Taleo | Koutkhan Oxbow
BanKaengkoldong Nong Mae Hang oxbo
Crocodile movement and Ban Kadan Kout Xelat Kadan
breedingrestricted Ban Tansoum Kout Pheenoi oxbow
Ban Phonkho/Ban Taleo | Koutkhan Oxbow
ClosingLossof habitat Ban Kadan Kout Xeht Kadaroxbow
Ban Hoamoung Bak Reservoir
Ban Kengkok dong Nong Mae Hang oxbow




Ban Phonkho/Ban Taleo

Koutkhan Oxbow

Ban Tansoum

Kout Pheenoi oxbow

Reduced water
flow/water quality

Ban Kadan

Kout Xelat Kadan

Ban Phonkho/Ban Taleo

Koutkhan Oxbow

Ban Kengkok dong

Nong Mae Hang oxbow

Ban Hoamoung

Bak Reservoir

Livelihood impacts

Village

Site

Reduced fishing
access/boat passage

Ban Kadan

Kout Xelat Kadan

Ban Hoamoung

Bak Reservoir

Ban Phonkho/Ban Taleo

Koutkhan Oxbow

Sites surveyed anidentified for management areutlined below with details of, identifiedonnectivity
issue, management considerati@and objectivesexpected outcomsof managemenbutlined.

Recommendations and technical guidelines to manage the causes of disconwdgtittmnaddressed in
Section 4.

3.2 Siteinformation & management considerations
Findings fronbackground researchillager surveys argite fieldvisits

Site 1:.Bak Reservo(Ban Hamoung)

The Bak Reservoir fish conservation zaras designatedh 2011.The protected area is 1000 metres by
700 metres 65.56 hectares Regulations state that within the boundarigsatching or hunting of any
animals or blocking the flow of water is prohibited. This area is importarfisorspecies such as Pa do
(Channa ndropelted and Pa ®ngDao (Chitala ornas).

Connectivityissue

Villagers indicate thatlense patches ofegetation(several speciesdre impeding fish movements and
free flow of waterwithin the centre of the siteduring the dry season, as well as cooiting to water
guality issuesand an increasedlosing of the open water are&Vhile water depth along the perimeter
of the conservation zone is ~3 metres, in tentre where the vegetatioroccursit is shallover, around
1.5 metres, perhaps due to sedimeaccumulation exacerbating the issue.

A nativespeciesPolygonum tomentosumhasrecently expandedand iscurrently the mainspecies of
concernidentified by communitiesin a particular arex of the FCZclose to the village and dam weTthe
reason fa its expansion coulde due to an extended dry period prior t®017, as it prefers shallow
water areas,and changedhydrology may be contributing to altered growth patternddaroon and
Hussain, 201)7 Thisspecies while native can become dense under ¢gertanditions While normally a
YIGADGS aLISOASa ¢ Zrexforlyiifedonaers frant theBvBlageéssRdeeina pribrity to
address

Managementconsiderations

Past management
There has been no past managementtad speciesat this site
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Future management

Local villagers interviewed recommend thaatches ofPolygonumbe assessed for managememtith a
focus ona ~60 by 100metre area close to the dam on the northern sidiee total area is 0.66 hectares
(Figure ). Feasibility of managemerig high,with good &cess to the site for removahdlocal villagers
expressinga willingnessto help with the removal of the plantsThis will be treated as a small pilot
management site initially, as it is a native species and its response needs tniiened carefully.

Objectived Expectedoutcomes ofre-openingmanagement
Objectives are to, while maintaining a good coverage of native vegetation as fish habitat, to improve and

maintain open water connectivity and maximum fish passage.

: Legend
Bak ReserVOIr [ 1 Fish Conservation Zone

' = ) [ Ramsar Core Zone
919UN ["] Ramsar Boundary

"1 Polygonum Pilot Management Area &

Figurel. Site 1. Bak ReservoifFish Conservation Zone



ImageA. Looking over the reservoir, northwest towards theolygonum

ImageB. View of the central area of th€olygonumin the reservoir

Site 2:Nong MaeHang oxbow(BanKaengkolkdong)

The Nong MaeHang oxbow isa designated Crocodile Conservation Zomed approximately 8.26
hectares in size. A crocodile weecently sightedhere by villagers in August 201Rlong MaeHangis
also known as aimportant habitat area and spawning grourfdr fish, including,species such as Pa do
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(C.micropelte$ and Pa Tong & (C. ornata), though these species have now declingtie oxbow is
part of a significant thoroughfareand migration rou¢ connectingto the Xe Champhone Rivand
Nongkan during the rainy seasorlThe lake isalso spiritually significant and there is a strong taboo
against anyone fishing in the lake

Connectivity issue

The site is dnsely covered by water hyacinth, and usex be largely open waterVillagers have
observedreduced abundance ofish in June and July compared to the pasith fish movement
restricted during the dry seasarA local village womainterviewedbelieveswater levelsin the oxbow
are lower due to sedimentbeing trapped and thelecompositionand buildup of water hyacinthplants
During the dry season the water depth is approximately 2 metwesile in previousyearsit was
reported to beconsiderably deeper

Managementconsiderations

Past managemat

In 201Q the Wildlife Conservation Society (WCS LaGsdcodile Conservation project coordinated the
removal of water hyacintfirom adjacentwetland areaNongkan(see title page imageWater hyacinth

was removedwith support by villagerand sometransported torice paddieso be used ascompost

once it haddecomposeé. This was repeated in June 2017 under the CAWA project. The water hyacinth
was again used as compost/ fertilizer imekgkok dong by some village. A woman who was
interviewed Ms. Sasamon successfully s the fertilizer for a largecucumberplot and has seeran
increase in productivitand economic benefit

Future management

The proposed area of managemeaot water hyacinth in Nong Meblang is~200 metres by70 metres
with a total area of 1.4 hectaredhe feasibility of managemermf the site is high; the site is easily
accessible by the local villagers who are willing to aid in the removal of the plaatvillagers have
previously asked DoNRE foelp in clearance of Nong Madeng. It is recommencdd that afirst major
clearance becarried outduringthe March-April period before rice planting season, when villagers have
time and so fertilizer can also baused forthe coming cultivation seasormhe villages indicated they
could then undertake ongoing clearanoace a monthThe site has good village support and awareness
of benefits of management and application for fertilizer, i.e. incentive for management.

Objectives/Expected outcomes of management

With the site having spiual significanceand strong taboos on fishingt essentiallyacts as afish
conservation zone ands sucht is important to capitalize on this current protection by implementing
additionalmanagemento improve ecological functioning of the systewater hyacinth management is
expected to significanl W2 LISY  dzLJQ duglify of habitalNsBdBssage for fish, as well as
Siamese crocodiles, due to geodconnedion with the Xe Champhone Riveturing the wet season.



4 Nong,Mae Hang
bow

" 99ELS 99

Sacred Wetland
Site

Legend
[ Ramsar Core Zone
Water Hyacinth Management Area
"] Crocodile Conservation Zone
[""] Ramsar Boundary

Image A. Northeast view of the water hyacinth infestation
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ImageC The width of the managementraais approximately75 metres
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ImageD. Decomposed water hyacinth has been used as fertilizer for vegetables

Site 3:Kout Xelat Kadan oxbo{Ban Kadahn

Kout Xelat Kadamxbow is an important habitat fothe Siamese Crocodilegs well as turtlesH.
grandis/Tao Houa kwayand Malayemys subtrijugaloa Sangan) anda number of keyish speciesThis

oxbow has a spiritual taboo against fishing, and only small lines may be used to fish, nets are not
permitted. The Crocodile Conseii@n Zone at this site is approximately 12.6 hectares.

Connectivity issue

The Kout Xelat Kadan oxbow has deaseas ofwater hyacinthand smallerbut significantareas of
Mimosapigra Villagers intervieed noted that there is a significafuss of wetlad habitat in he oxbow
during the dry season, restrictdish movementandincreased streskevelson fishdue to poor water
guality andlow oxygen levels, whicare all well documented impacts of water hyacinfe(na et al.,
2012. Villagers believe thadecomposition of the water hyacinth hadsocaused a buildup of organic
material, which is contributing to the lower water levelsthe oxbow Oxbow connectivity is notably
worse at the end of dry season in April and May. Increased irrightiom Kout Xelat Kadan during the
dry seasorappears tdoe exacerbating the issue.

Managementconsideration

Past management

Past management of the site was done by IMES in 200, with the Crocodile Conservation project
aimingto re-open the links between waterwes to facilitate crocodile migration. However the water
hyacinth hassince returned continuing to have a negative impact dmabitat and Siamese crocodile
breeding.

Future management

The first areaidentified for managementovers~150 metres by 50 metrs, 0.83 hectaresthe seconds
approximately200 metres by 50 metresl.11 hectaresDry season water depth is approximately 3
metres at both sitesThe area foMimosa pigramanagement is approximately 0.47 hectarébe site is

12



easily accessible fonanagement the villagers comeo the area daily to tend to the rice fields. Because
of this, the feasibilityfor site management is also high, and tvibagers are willing to clear the site and
use thewater hyacinth for fertilizeon the rice fields.

Boththe men and woma villagersinterviewed spoke of their irrigation practices; in the past few years
there has beenan observable decrease in water levels due to irrigation, however, they have recently
reduced their use and have sedavels stabilize.

Felruary and Marchwere identified as thebest time for removaby Ban Kadarvillagersso that it is
carried outbefore the start of the rice planting season. They recommend tha water hyacinth
removalbe done once a month to ensure it is properly main&l. Formimosacontrol in rice fields
villagersoften use a mechanicaline trimmerto cut stemsin May, justbefore the wet seasoto allow
complete submergence gflantsfor an extended periodThistechniquehas been used effectivegnd
villages irdicate thatafter two yearsof treatmentmimosaplantscan bekilled.

Kout:Xelat Legend
[ Ramsar Core Zone
Kadan [1 Ramsar Boundary
[~ Crocodile Conservation Zone
Mimosa Pigra Management Area
Water Hyacinth Management Area
[ Monitoring Area

B nncgdnnznau

Figure3. Site 3 Kout Xelat KadaiCrocodile Conservation Zone
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Image B. The first maagement areaapproximately 150 m by 50 m
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Image D. Start of the second management area
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ImageE The second management area is approxielgt 200 m by 50 m

ImageF. Recommended are for Mimosa pigra removal at the second management site
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Site 4:Kout Pheeno& KoutMakpheooxbows(Ban Tansoum)

Kout Pheenoi and Kout Makpheare both crocodile conservation zonesvering 7.81 and 17.78
hectaresrespectively, whicthave previously been managed under the WCS Siamese crocodile project
The oxbows provide important habitat for th8iamesecrocodile andGiant Asian Pond turtl€H.
grandig. There is anatural connectionbetween these oxbowin the wet season buthey areisolatedin

the dry season.

Kout Pheenoi

Kout Pheenois the smallerof the two oxbows. It ispproximately 700 metres by 50 metres and in the
dry season, the depth is between 2.5 and 3 metres at iepdst point.

Connectivityissue

Mimosa pigrahas been growing aloripe edge of Kout Pheenaindis nowspreadingnto the oxbow. It
is of major concernas the mimosainfestation is now encroaching orcrocodile habitat and may be
restricting crocodile meement within and between oxbows andhdt Jew.

ManagementConsiderations

Past management

Although no mimosa control has yet been undé&en in Kout PheenpWCSundertook awater hyacinth
control programin 201Q Resultswere promisingand villagers ciéd seeing arincreased number of
young crocodilse after control. Themanagementseems to have beerelatively effective and no water
hyacinth could be sighted during the field vigitirther accessvisit may be required)As a result,
villages now better understand the need forcrocodile conservation andthey hope Mimosa
management will furthebenefit crocodile populationin the areaVillagers are quite knowledgeable on
Mimosa andare aware that its seed is easily spread by wind, asgread tonew locatons by water
buffaloandother animals.

Future Management

The main area of Whosa identified for management is approximately 100 metres by 30 me@r&2
hectaresSimilarto. 'y YI RFy S @Attt 3SNA NBO2YYSYRSR dai Ay 3
early June, which they currently use in rice fields, and also nibtegossibility of successful control

after 2-3 seasons.The site is easily accessible and the villagers have expressed their willingness to work
on the removal othis species

Objective/Expected outcomes of management

Theexpectedoutcomes of management are to increase the habitat andthin Kout Pheenoand the
mobility of crocodiles and other significant species, such as large tutigswithin and betweenKout
Pheenai

17



Legend
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["] Ramsar Boundary
Crocodile Conservation Zone
Mimosa Pigra Management Area [

Figue 4. Site 4 Kout PheenciCrocodile Conservation Zone
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Image A. Regulation signith penalties for capturing crocodiles

18



Image CMimosa pigraalong the edge of thenanagement area
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ImageD. Thespread ofMimosa pigrainto the oxbow

Kout Makpheo

Water hyacinth controlwas undertakerin Kout Makphedoy WCSn 2010.From the recent field visit
water hyacinth does not appear toave returned as significantissueat this site, however the site is
quite inaccessible and only a small area could be sigheflituresurvey, potentiallyusing the CAWA
survey drone would be helpful here to confirm the invasive species statu$his should also be
conducted for Kout Pheenoivhile being more accessible, still much of the oxbow could not be sighted.
Theinitial proposed nanagementfor Kout Malpheo is designated ashonitoringlto assessny change

to the situation, (monitoring program is outlined in sectior) dt which stage ananagemenplanwill be
developed.

20
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Figureb. Site 4 Kout Makphee Monitoring Area

Site 5:Phai JiewVeir (Ban Tansoum & Ban Lamakam)

Phai Jiewdam andWeir was constructed around 1993 create a reservoir fowater storggeto support
irrigationin the areaThe weir outflow point connectgia a streanto the Xe Champhong&iver.

Connectivitylssue

During June and Julyhen water is flowing out of the reservofish havebeen observedy villagers
attempting to jump upthe weir from the downstream sideThe dam and weiappears tobe causing
disconnectionof fish passage such thatthe strong water flows during these months inhibit fish from
movingover theweir to spawningsites.

Considerations formanagement
Past managment
Following construction of the weir no management to assist fish passage has been undertaken

Future management

A fish wayis recanmended to aid in fish passagmrticularly during the early wet season. This will
require further investigations in regds to developingfish way designs, planning proposals and
confirming funding and feasibility. There is good access to théosit®nstructionpurposes andstrong
support from local villagerand government DAFO & DoNREthe project.

21



Objective/Expected outcomes of management

Following installation of a fish laddand increasel connectivity, passage of migratory fish is expected
to be enhanced, which could lead to increadisth breeding rates and populations within the reservoir
andwill also gnerally syport natural migratory and ecosystem processes.

Phai Jiew IL:ege”d ‘
a ' Ramsar Core Zone |
Reservoir . ["] Ramsar Boundary

waga50

(Proposed|Fish]adder i s

Imagel@

Figure6. Site 5 Phai JiewWeir
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Image A. The dam blocking fish migration

Image B. Proposed area of the dam for the fish ladder
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Image C. Edge of the Phai Jiew Be®ir

Site 6:Koutkhanoxbows (Ban Phonkhdlraleg

The Koutkhan oxbowcomplexis locatedapproximately3.5 km from the villages of Phonkho and Taleo.
It incorporates the Kout ian CrocodileConservationZone (28.57 hectaresps well as therecently
estalishedVang Kout KhaRish Conservationofie (1.93 hectares)The oxbovareas providéhabitat for
many fish specieas well several turtle species.

Connectivity Issue

Both mimosaand water hyacinth are present, but water hyacinth currently poses the bigheeat to
connectivity. Over the past 4 to 5 years villagers have observed an overall increase of water hyacinth in
Kout Khan.

Villagers cited the main impact the species is having is to increasingly discamalteady narrow
channel in the southermxbow section in an area known locally as Nongpasewbin. As seemage c.

the water hyacinth is encroaching on the central area of the channel, potentially restricting crocodile
and fish passage during low water periods when the channel becomes quitawmna/illagers report

that connectivity of the oxbow with surrounding water bodies decreases towards the end of the dry
season, and that increasing sedimentation, exacerbated by water hyacinth, is also an issue creating
shallow areas across the oxbow.fefnale villagerMs. Toukvilayoted that in the past morning glory (a
subsistence native vegetable) was in much higher abundance along the edges of the oxbow, but water
hyacinth has since displaced it, decreasing its availability.

Another area of densenfestation is in the northern section of Kouhdh, located approximatel30m
from Kout Kan Soth (Figure J. Here water hyacinth spreads across the whole width of the oxbow,
causing almosa complete closingf the habitat, and likely restrictingnovements of fish, and crocodiles

if they are still present at all in this area (O. Thongsavath pers.com).
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Management considerations

Past management

Past and current management of the site has onlyrbeeremove water hyacinth and mimogam rice
fields.

Fuure management

Water hyaanth occurs throughout the Kout kih oxbow but 2 main areas of highest density and imhpac
have been identified (Figure) € Southern area Nongpasewbin (Kouhan 1) and Northern area (Kout
Khan 2).

In Kout Kan 1, the dense carage through the narrow section of tH&ocodile ConservationZone is
approximately 30 metres in width by 300 metres in lengtbvering an area of 0.83 hectaréa&/ater

depth in the middle is estimated to be 2.5 metres. Management of the area would bendept on
seasonal variations of water levels. Although the physical removal of water hyacinth is easier in the rainy
season, the area surrounding Kout Kan is flooded and not accessible. The villagers cited that near the
end of the dry season, March andri\jis the best time to access Koutdt for water hyacinth removal.
Access to the site and feasibility for management is high; Local villagers have expressed that they are
willing to work on the removal process. Small patchesnohosaare alsofound on he edges of the

Kout Klan 1 site and should be considered for management at the same time to avoid further
infestation.

For the northern oxbow area (Kouh# 2 1.10 hectares > | f 1 K2dzZ3AK A d gl ay Qi L2 a3
and see the full extent of thimfestation on the ground, water hyacinth is clearly very dense in this area.

This site is still a priority for management but further survey investigations are neededotestially

by CAWA drone) and as such the first sitepidority control will ke Kout klan 1.

Objectives/Expected outcomes of management

Objectives of management are to see improved connectivity between different areas of the oxbow and
opening up of habitat, as well as improved passage for crocodiles and migratory fish, witrdxatile
conservation zones and fish conservation zones present within the gxbavakes it a priority site to
improve habitat and connectivity.
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Figure7. Site 6 Kout Khan OxbowCrocodile Conservation Zone

Image A. Redation sign with penalties for capturing crocodiles
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