B \Wonders of the Mekong

Using Science and Education to Promote Informed
Management of the Most Important River on Earth

L

$SSIBONDRAPOSHS

Wonders of the Mekong
A Foundation for S velopment and Resilience
: B {l AN ' '3
- &

#Mekong Wonders, Check us out on‘?&el@oqk and youtube




ONduyce applieq
m t ighlighe the gc
ersij Cosyst s aSsociate With
tputs ap, Iting p, Ucts, deyel p INtegrateq Packa
tection o  Vibrane 4 d health Lower k em. = -
OWER EKONgG IVER Bag)p — m e NSUAEEL

ndrversity hotspot, the Mej "8 is the meyg; Product; iver o art{w, suppo:m = WHNE  FisHBIO
1 people. Fro he tributs €adwaters the ferj delta aNd “rice hoy .,

ong supp I'ts almost 100 SPecies of freshwater fish ra...
» flood Plains apq flooded forecte o
ons, like Anai. ..



THE AMAZING FISH AND FISHERIES OF THE MEKONG RIVER

Sustainable Fisheries and Healthy Rivers Provide for People and Protect Biodiversity

Fish provide up to The Tonle Sap River is a migration
corridor for billions of fish.

of annual protein . 4
of Mekong fish are migratory

Past civilizations depended on wildlife, rice, and
fisheries. Today, the Tonle Sap Lake remains the
“beating heart” of Cambodia.
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Wonders of the Mekong
focuses on the many values
of a healthy, connected
Mekong River, and
especially the Sekong,
Mekong, Tonle Sap corridor

—an area of immense
economic, ecological, and
cultural value.

Mekong River
Sekong River
Sesan River
Srepok River
Tonle Sap River
I Tonle Sap Lake




Wonders of the
Mekong Component 1:
Applied Research
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Research

Highlights

Free-flowing rivers / fish
migration

Biodiversity of fishes and illegal
fishing

The Lower Mekong Migration System

The migration system covers the stretch from the Khone Falls Khone Fall
downstream to southern Cambodia, including the Tonle Sap
system, and the Mekong Delta in Vietnam. This migration is driven
by the spatial and temporal separation of flood-season feeding and
rearing habitats in the south with dry-season refuge habitats in the
north. The rise in water levels at the beginning of the flood season
triggers many migrating fishes to move from the dry season
habitats just below the Khone Falls, e.g. in deep pools along the
Kratie-Stung Treng stretch, towards the floodplain habitats in May to August
ssouthern Cambodia and the Mekong Delta in Vietnam. For Fish spowning
example, a larger species, such as Catlocarpio siamensis is i
oone of participate in this migration system. 3
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October to Februry

Fish migrates from Tonle Sap Lake
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Fish larvae migrate
‘downstream to the
Torle Sap Lake, but
not many tothe.
Mekong Delta in
Vietnam

Kratie
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Free-flowing Rivers
and Fish Migration

* Wonders of the Mekong research on the

status and importance of free-flowing rivers

has been integrated into global studies,

which have then been used to show that

solar and wind are viable alternatives to
hydropower to protect tropical rivers
fisheries and biodiversity

ributed water for domestic use and agriculture, sustained transpor-
tation corridors and, more recently, enabled power generation and
industrial production’. These goods and services generally require built
infrastructure, and society has addressed this demand by constructing
an estimated 2.8 million dams (with reservoir areas >10* m*)?, regu-
lating and creating over 500,000 km of rivers and canals for navigation
and transport®* and building irrigation and water-diversion schemes.
As aresult, rivers are exposed to sustained pressure from fragmentation
and loss of river connectivity, constraining their capacity to flow unim-
peded, affecting many fundamental processes and functions character-
istic of healthy rivers® and leading to the rapid decline of biodiversity

free-flo

n*, B. Lip"®, M. E. McClain'®
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of the world's river reaches. Of
.2% (by number) are impaired by
jous degrees (CSI < 100%). The blue

connectivity. By applying a
pcerted global and national s

by placing structures into the lon;
ams and levees, or indirectly, by
ydrological, thermal and sediment regimes of the river'"'%]
Although it is inherently complex to quantify the value of ser
provided by FFRs or to measure the devaluing effect of impeding in
structure, many examples exist that underline the importance of co:
nectivity for the provision of natural riverine ecosystem functions an
processes. For instance, floodplains are among the most productive and
diverse riverine ecosystems globally'®, and their disconnection from
the upstream catchment or river channel alters ecosystem services such
as natural flood storage, nutrient retention and flood-recession agri-
culture'®. Built river infrastructure has also been linked to declines
in terrestrial and freshwater species'!>"7, and sediment capture by

or for river reaches with CSI < 95%)

ARTICLE

shades represent the magnitude of river discharge for river reaches with
CSI = 100% (that is, darker shades for larger rivers).



Predictive statistical modeling of forest-cover
change in the Lower Mekong Basin

Forest loss in the Lower Mekong

basin is directly related to the a % —
development of dams and road REIEFIR ARG SEHY

networks -> need for proper Wonders of the Mekong

planning and development to A Foundation for Sustainable Development and Resilience
minimize landscape impacts from | B, o
development



* 54 hydropower dams
e Threats:
Fragment rivers

Disrupt seasonal
water cycle

Inundate

Reduce species
habitat

Retain sediment and
nutrient retention in
dam reservoirs

Distance to Hydropower
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Quantifying Sesan 2 Dam impacts to river water
guality

Water Quality
Sediment particle size
Nutrients

CENEE




CO2 gas emissions were highest below the reservoir during the
wet and dry seasons compared to within and above the

reservoir with some locations sequestering carbon depending
' | |

[ ] Dry season
[l Beginning wet season

Below dam Reservoir Above dam
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Indicators of fish size and feeding level declines
in the Dai Fishery- Tonle Sap River
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Standardized regression coefficients of 116 fish species, Dai
fishery, season: 2000/01 to 2014/15

Community weighted mean by max. length and trophic level



Concern over losing large bodied and endangered fishes

‘ \f\,l 100 cm, 18kg ]




Endangered Fishes Further in Decline-> |llegal
Trade/ Market Driven Decline?

Regular catches of endangered fish (Mekong giant catfish, giant barb, seven-striped
barb, ad stingray) from 2000-2008. These catches were reported to the Cambodia
Fisheries Administration and part of a buy, tag, and release program.

A gap in regular monitoring between 2008-2016.

A renewed effort in monitoring since the beginning of the Wonders of the Mekong
Project, with almost no fish being reported. In addition, in November 2019 WOM/
Cambodian IFReDI conducted surveys to determine hotspots of occurrence and catch
of endangered species and while fishermen reported knowledge of the species, none of
them reported catching the species, including fishermen with over 30 years of
experience. This either indicates the fish have disappeared (essentially gone extinct) or
that catch is no longer being reported.

We suspect that the fish are still present but no longer reported due to increased value
of the fish and growth of illegal harvest and trade. This was partially confirmed throuEh
work with colleagues in Vietham who reported that endangered fish were being caught
in Cambodia and sold in luxury restaurants in Vietnam. This work was documented in a
National Geographic magazine story.




lllegal Fishing and Trade Findings -> Tonle sap
endangered fishes end up in restaurants in Vietnam

-Winner of One World Media
Critically Endangered Giant Fish on Menu at Luxury Award (London 2019)

Restaurants in Vietnam
A 300-pound giant Mekong catfish illegally caught in Cambodia's Tonle Sap

Lake is displayed at a restaurant in Hanoi, Vietnam. The fish was served to
customers celebrating the 2018 Lunar New Year.

www.nationalgeographic.com

At Lang Nghe restaurant, in Danang, Vietnam, customers eat dinner under a poster advertising 300-

300- catfi Il Ih igh bodia's Tonl play
plus-pound giant barbs and giant catfish. Signs at the entrance entice diners with... Read More A00:pound glant Mekong catiish llegally.caught In'ambodiasiionle Jap Laxels displayed at-e

restaurant in Hanoi, Vietnam. The fish was served to customers celebrating the 2018... Read More




M'[QC . Catch and Culture
= Environment

Fisheries and Environment Research and Developmentin the Mekong Region
Volume 23, No 1 ISSN 0859-290X April 2017

Endangered species trade

Growing appetite for giant endangered
fis species among Viethamese diners

Bytruong Nguyen *

A restaurant in Ho ChiéMinh City emerges
as a magnet for afflunt V iethamese
seeking to feast on critically endangered

Viet Nam approves project to combating illegal trade in endangered species
fises rativwe to te M kong Bsin

In early February this year, a critically endangered - ;« Viet Nam's Prime Min!ster Nguyen Xualn Phuc communicationslcampaigns' to inﬂupce

giant barb (Catlocarpio siamensis) was seen at a & has approved in pnnqple a prOJegt designed to consumer behavpur and raise pubhp awareness
restaurant in Cau Giay District in Hanoi. Nguyén . ) prevent and combat illegal trade in endangered of the consequentes of wildlife hunting and
Héng Thai, the man identifie & the restair ant x " E species, Nhan Dan reported on March 11. The smuggling, refing laws ad $ rengt feni g
owner, reportedly said that the 98 kg individual § . project aims to help the country stop illegal law enforcement to prevent wildlife product
was caught from the Tonle SapLake in Cambodia February 2, 2047: An unidentifie ran W th ad at tarb ( Catlocarpio trade in wild animals and plants by identifying purchases, and fostering partnerships at both the

siamensis) reportedly bought by a restaurant in Gau Giay District in gaps in policies and laws as well as proposing local and global levels, the report said.




- ap

~Shmimsnipinansntagsnge Saving Specles on the Edge of Extinction
Wonders of the \‘wgmnﬁmli@mn femimi Bullding Capacity to Find and Protect
‘stngnnciniAveigiung the Mekong's Most Imperiled Wildlife

1% 9d-9% §8m g} b:ugciﬂ & P Mm Pen'ﬁ"-wnmbar 14-15, 2017
l : ~=W

Mekong
Component 2:
Training and
Capacity
Building




Training, Workshops, and
Formal studies

- Fish migration

- Bioacoustics / G.1.S.

- Grant writing

- Water science field methods

- Royal University of Phnom
Penh partnership

- 4 Cambodian Master of
Science Students Supported

- 4 PhD Students will be
supported in 2020




Cultivation of an
Informed, Involved
Civil Society

- Education Guide (K-12)

- Young EcoAmbassadors
(university students)

- Mekong Heroes (early
career)

2019 Capacity Building
Highlights




versity - Mammals:
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The Irrawaddy dolphin (Orcaella
brevirostris) inhabits a 190km
stretch of the mainstream Mekong
River between Kratie, Cambodia
and Khone Falls on the border

_ with Lao PDR. This population of
_ freshwater dolphins is critically

endangered with less than 80
animals left in existence (WWE,
2017). There are four separate
populations of Irrawaddy dolphins
in the Mekong located near Kampi,
Koh Pidau, Stung Treng, and
Chiteal. In the dry season, the
dolphins are confined to just a few
deep pools of water (Beasley,
Marsh, Jefferson, & Arnold in
Campbel, 2009).

Major conservation efforts have
been established to help protect
these amazing animals. Eco tourism
helps to bring awareness of the
importance of the animals as well
as laws protecting the species. Even
with these efforts, it is estimated
that 4.8% of dolphins die each

year as a result of being caught in
fishing gill nets, destructive fishing
practicing (using explosives),
accidents with boat motors, habitat
degradation, disease, pollution,
and inbrucding (Beaslq', Marsh,
Jefferson, & Arnold in

Campbel, 2009).

Fresh water Irrawaddy Dolphins
are a unique wonder of the
Mekong and need our help to keep
them from going extinct.

Above: an Irrawaddy
dolphin at play.
Below left:
destructive fishing
practicices and

§ polution take their

toll on the Irrawaddy

dolphin population.

Activity:
What is a mami
Mammals are animals th
(vertebra), warm bloode
mammary glands for fee
a neocortex portion of t
higher-order brain func
perception, cognition 2
Some Common Mamr
even you. But how ca
Dolphins possess all ¢

&4 \Nonders of the
Mekong
education guide

An educational guide focused on the
Wonders of the Mekong for distribution to
Cambodian schools and school children
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e 60+ events and field trips
e 100,000 people reached
* Lecture series

* Mekong storytelling summit

* Group projects focused on
Mekong issues

Young EcoAmbassadors:
Inspiring the next Mekong
Generation




#Mekong Wonders- Mekong Hero Video




KINGDOM OF CAMBODIA
NATION RELIGION KING

Wonders of the

\V/ ekong Teaching Methodology for i nmental Life Skills Education w
Component 3: Teacher Training Centers
Environmental

Education /
Communication

Products




Conservation Capacity Building WOM Project Activities Phnom Penh
46 photos *+ 8 views 106 photos + 3 views 410 photos + 14 views 55 photos

"
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Tonle Sap Angkor Khone Falls
245 photos -+ 46 views 96 photos + 6 views 39 photos + 19 views

Research and Capacity
Building Integrated
into Social Media. And
Outreach Products

\ SATHE F\ s | - = ‘ Lz = | L o=
Suthep Kritsanavarin Migratory Fish Workshopf Conservation S
Photos 2018 Workshop 2018
95 photos - 21views 46 photos - 46 views 58 photos -+ 21views
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2020 developments

* Tools for Our Future (water quality
limnology station, river
connectivity, fisheries change
through hydroacoustic
measurements

Alternatives to Hydropower / Large,
Mainstream Dams (Sambor)

e Aguarium Partnership

SECURITY & SUSTAINABILITY

THENEED FOR HIGH-RESOLUTION
BIOLOGICAL INFORMATION IN THE
LOWER MEKONG

Lower Mekong capture fisheries are the dominant source of
animal protein for the majority of people in the region. This
critical resource is for the most part unmonitored, limiting
the ability for management and conservation. Furthermore,
the river is undergoing dramatic change due to damming
and climate disruption.

Robust fishery and water resource management requires
monitoring of both the resource (fish) how it responds to
environmental variation. The size, geographic scope, and
decentralized nature of the fishery makes traditional
monitoring using catch records untenable. To determine
appropriate management strategies at local and regional
scales, it is first necessary to institute a monitoring system
that is affordable and supplies continuous data that can be
shared openly. Bioacoustics technology is a viable solution.

PROOF-OF-CONCEPT TESTING
JANURARY 2019

In January of 201g, the University of Washington and
University of Nevada-Reno conducted a proof-of concept
test to see if bioacoustics monitoring of fishes in the
Mekong is feasible. The main results of this work are:

s Active acoustics is a viable monitoring technology for
automated, fishery independent estimates of fish
abundance through time.

* Deployment of sensors in multiple locations will
provide the most useful information for fishery
management included fishing mortality, size effects,
and adaptive management strategies.

= Suctam inctallatinn muct ha nairad with in.danth

NEAR- & LONG-TERM RESEARCH
OBJECTIVES

The next phase of the work is to conduct directed studies in a
single area coupled with local scientific capacity building.
Specifically, the near-term aim is to install paired sensors
platforms in the Tonle Sap river upstream and downstream of
the Dai fishery and monitor continually for two fishing
seasons. These data will provide first-ever information on
total fish biemass, fishing mortality, gear selectivity, and
presence of large species of conservation concern.

The ultimate long-term goal is to establish a basin-wide
biological monitoring network (via acoustics) that is paired
with the current hydrologic monitoring network. This will
facilitate both direct fishery management and optimization of
basin-wide water resources for sustainability.

IMPORTANCE FOR REGIONAL FOOD
SECURITY & SUSTAINABILITY

Adaptive fishery management is required to achieve fishery
sustainability in the Lower Mekong such that access to fish as a
reliable, affordable food can be maintained. Effective fisheries
management, in turn, requires timely biological information
and responsive policy structures.

Bioacoustics is a viable, affordable, open-data platform to collect
critical information for adaptive fisheries management and
conservation in the Lower Mekong.

UNIVERSITY of ’
WASHINGTON

Global Water Center

University of Nevada, keno
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