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Support for Natural Resource

Management Decisions in Asia

® Structured Decision Support; Glen Canyon
Dam, Arlz?;ga USA (application: Mekong R.)
. DeC|SL9 'upport Modeling; Everglades,
-‘Iom@lva USA (ap’; ation: Mekong R.)

" :)IS@S}.. R ‘R\ASsessment for Emerging
wfectlo'us Dlse

] s Republlc of Korea,

w:{eirsﬁy ; ' flor Viet Nam
" Groundwater Modelthg Viet Nam — Cambodia




Data for Informed Decision Making

" Where have we been?

r Basgh
. What\_’ggstlohsman we ask?

| (o] 'creatlvg,muatlon of diverse resources
astir \I\re"nds Impacts of changes
W__qah We ma'-. sustainably for people?

! icti "'“,mands on resources

compatible formats




INDUSTRY, INNOVATION
AND INFRASTRUCTURE

Structured Decision Support:
Dam Operations &

" Dam built for flood control now also provides
substantial hydropower

" Dam operations‘impact many users
" Electricity customers

= Native pé“b'ple's cultural traditions
L Natlve and nonn@tlve fish

Wp

2 Natural area conser
" Comparisons of da

alternatives impacts on resources needed
2 USGS




Socilal Ecological System
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INDUSTRY, INNOVATION
AND INFRASTRUCTURE

Multi-Criteria Decision Analysis
Process &

" MCDA steps to frame and analyze a decision
- Ellcg opjem;ves from participants
¥ Devg‘*‘g‘g set oficreative alternatives for flows
= E ?ahrrate the alteﬁtlves
. ENg "Naased tradeoffs
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Alternatives

Consequence Table
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0.935
0.929
0.924
0.928
0.741
0.784
0.724
0.741
0.568
0.534
0.517
0.529
0.517
0.518
0.997
0.981

3.12
3.18
3.18

0.222
0.536
0.534

283 o.065

2.98
3.67
3.69
3.70
3.95
3.54
3.84
3.93
3.93
3.87
3.93

0.483
0.531
0.535
0.533
0.529
0.456
0.443
0.046
0.415

0.049

0.17
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0.75
0.76
0.78
0.84
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MCDA by Agency

0.493 0.485 0.474
0.491 0.495 0.484
0.458 0.410 0.410
0.426 0.376 0.391
0.418 0.400 0.412
0.497 0.441 0.392 0.405
0.540 0.489 0.450 0.436
0.535 0.470 0.424 0.414
0.540 0.472 0.425 0.428
0.553 0.500 0.460 0.445
0.506 0.475 0.447 0.430
0.515 0.459 0.428 0.418
0.411 0.450 0.445 0.434
0.509 0.468 0.436 0.427
0.406 0.438 0.434 0.422
0.415 0.460 0.462 0.440
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0.532 0.456 0.385 0.397

Alternatives

= USGS
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Decision Support Modeling: e
Adapting to Climate Change =

- Functlonlng Everglades supports rare
spemes x4
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" Models needed tof’eompare alternatives
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Data Collection and Modeling ®-

= Developed data standards allowed for rapid
& effec,'ve.»collaboratlon




Desktop visualization of complex
time series modeling outputs
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Using data and models to
recommend conservation areas

Climate envelope

Horicla s Seaiened
amel endangered speciey

Time perviod: Cowtanperany

Climane Thatased: ORI
Wit Idclon consensus

Suitable climate space
1 spacias
2-4 spacies
a-F spacias
- 5-10 sp=cies
- ==11 species
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%‘ Decision i
Theater Network

ARIZONA STATE UNIVERSITY

solutions to complex problems in
the face of uncertainty



Linked via synchronized browsers, distant
researchers participate real-time using
naxpensive "Hub and Spoke configurations”
with the ASU Decision Theater *Hub”

g = e

/' INTEGRATED ANALYTIC

PROCESSING

visualzation, driven by integrated
analytics and dynamic data.

S - e

Dedicated high performance
computing for near real time
analysis

%‘ Decision :
Theater Network

ARIZONA STATE UNIVERSITY




GOOD HEALTH
AND WELL-BEING

Disease Risk Assessment
Specialties Ve

" Emerging Infectious Disease, EID

" Human — Livestock — Wildlife Interface

" Emerging-infectious disease assessment
= Capacity Building

2

B < W%
T 4 “Need to increase the capacity of all
TV \.l_. ~countries worldwide to conduct
S , surveillance, early detection, and
Bl Initiate appropriate response to
outbreaks and spread of diseases
in wildlife”
2 USGS ;)(;IilGlobal Conference on Wildlife



GOOD HEALTH

AND WELL-BEING
Risk and Prioritization _/v\/‘.
=" EID Risk Factors " EID Prioritization
r Eco’? ange, " Relative importance
~cli at  ch. ‘9@.’% of wildlife diseases
‘demographic and risk factors
) d behs .jior T varies among
| . nges, e regions,
\mternt_onal travel ",j" simultaneous
and"t&rﬁde mlc’ro___ management
- prohibitively
fras:;.r_ygff £ o expensive
de




EID Risk Assessment Capabilities

" Expertise in qualitative and quantitative
mo,d_ehlf%‘r:l%isk' assessments

ertise in Bayesian modeling
: ﬁlﬁw‘r@ﬁaﬁ d conduct of
questior ,_i'ﬁgsfﬁrvey\slta}nd subject matter

i

technologies



GOOD HEALTH

Wildlife EID Risk Assessment: "V\/\
Republic of Korea Y
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Nationwide online
questionnaire survey of
subject matter experts

Health Center--mA

=< USGS



GOOD HEALTH
AND WELL-BEING

Assessment and Ranking e

" Ranked disease
exposure pathways
and disease

)~ amplification risk

| factors




Cluster Analysis of Priority Diseases
and Pathogens

High Risk, Low Uncertainty Risk Group
African swine fever Livestock
" Aujeszky’s disease Livestock
Canine distemper virus Wildlife
% Canine parvovirus Wildlife

Classical swine fever Livestock

Porcine circovirus Livestock

=< USGS



Cluster Analysis of Priority Diseases

and Pathogens

High Risk, Medium
Uncertainty

Bovine tuberculosis
Brucella abortus
Campylobacter spp.
Coxiella burnetti

Ehrlichia
chaffeensis

Hepatitis E
HPAI

- Neospora caninum

Rabies

4 Salmonella spp.
SFTS

TBEV

West Nile virus

Risk Group

Livestock
Livestock
Humans
Humans
Humans

Humans
One Health
Livestock
One Health
One Health
Humans
Humans
One Health




Exposure Pathways

3.70
3.76
3.85
4.18
4.35
5.59
6.14
7.63
7.72
8.08

1
2
3
4
)
6
7
8
9

International human movement/migration

lllegal importation of wildlife and wildlife parts
Migration or natural movement of wildlife
Accidental introduction of disease vector
Smuggling of livestock products

Legal importation of wildlife and wildlife parts
Legal importation of livestock and products
Importation of biological materials and pathogens
Importation of vegetables and plant material

Bioterrorism or the deliberate release of pathogens




Disease Amplification Risk Factors

1

3.68
4.64
4.84
5.10
5.96

6.05
6.39

7.04
7.24
7.39
7.67

Proximity of humans, livestock, and wildlife
High density of livestock populations
Habitat loss and environmental degradation
Climate change

Geographic location and proximity to neighboring
countries

Overpopulation of species (wild boar, water deer)

Geological factors and location of Korea
(longitude/latitude)

High density of human population
Environmental pollution
Agriculture and farming systems
Loss of biodiversity in Korea




Disease Transmission in Bats

" Prince 4..7:.;,@ award presented to USGS

.-

arch ;Qé Or contrlbutlons to understanding
\;m. oA ktransmlssmn in bats in

O’Shea, Cryan, et al. 2014



GOOD HEALTH
AND WELL-BEING

Conclusions, Future Direction e

" Evidence-based priority setting when
allocating resources to address EID risks

" One Health approach enhances coordination
and improves infrastructure to address
emergmgff'nfectlous diseases

- Useful for count@es or regions that wish to
conduct S|m|Iar Iarge Scale risk assessments

=< USGS



GOOD HEALTH
AND WELL-BEING

Projects b

Asian Society of
OIE Twinning Mahidol U., Conservation Medicine
disease risk assessment Conference Support

.....
D 2e

.
. .
-------

Conservation Medicine (ASCM) and Wildlife
Disease Association Australasia (WDAA)

Venue: Grand Inna Bali Beach Hotel, Sanur, BALI, INDONESIA

Date: October 28 — November 5, 2018 (Please refer to Tentative Schedule)

ASCM Link: http://2018bali.ascm-aszwm.org/
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Biodiversity Protection Strategies '
for the Viet Nam Biodiversity =
Conservation Agency (BCA)

" 1. Enhance Scientific Understanding
(Capacity Building)

" 2. Review Law, Draft Amendments

= 3. Enhance Offsgjs and Mitigations

" 4. Communlty based Management

= Consistent with Vl.gyn National Biodiversity
Strategy to 2020 andthe Biodiversity
Corridors project

=< USGS



Enhance Scientific Understanding




Review Law, Draft Amendments

and other biodiversity laws
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Community-based Management 2

- Commumty outreach
0r Wd protected areas
T w aﬁﬂ‘fdraft recommendations

4




CLEAN WATER
AND SANITATION

v

Regional Assessment of Lower
Mekong River Groundwater




GCLEANWATER
AND SANITATION

Groundwater Background ﬁ

" | ower Mekong groundwater development
accelerated since 1990s

" Groundwater —=Surface Water (GW — SW)
interactions not well understood
" GW mcreésmgly Important
® Water supply ool '
" Agriculture” . -
= Maintaining surface flo

" USGS providing groun dwater training to
Thailand Dept. Groundwater Resources

=< USGS



LMRB Current Groundwater Monitoring

Legend

A" A

® Khoratsubbasin GWIP wells
@ Sakon Nakhon GWIP wells

® LaoPDR GWIP wells
A Vietnam delta 90s-00s monitor wells
Cambodia monitoring wells

® PRASAC (51)
® JICAIMRD monthly monitoring (52)
@ JICAIMRD test (55)

D Major rivers and lakes Thailand

Groundw ater Potential Yield

m3/hr Nat. GW

- Unconsolidated, > 80 network
. Unconsolidated, 30 -80 S

~ Unconsolidated, 5 -30

Vietham
Central
Highlands

Unconsolidated, < 5
. Consolidated, > 50
~_ Consolidated, 15 - 50

Consolidated, 5 -15 , | 29 ¢~150 paints in
Consolidated, <5 . RS W e “* ¥ Nat. GW netwol

L:, 7‘ Resistant bedrock, 1-3

Resistant hard rock, < 2
LMRB drainage boundary

~225 points i

1] | | | | Kil t
Yield Map Source: Charuratna and Phu (1992) 0 50100 200 @00 400 800 Nat. GW network

= USGS
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CLEAN WATER
AND SANITATION

Mekong River Groundwater Study = ¥

" Concept note with VIGMR for
Viet Nam — Cambodia groundwater study
" Traln lecal scientists in GW study methods

" Simulate groundwater — surface water interactions
In Mekogg Delta

- AsseSS“and forecast saltwater intrusion in
\response to Wlth’dfawals and sea level rise

" Forecast responses to management mitigation,
development

= Dynamic web-based'interfaces for reporting and
updating

=< USGS



HYDROGEOLOGICAL MAP |
WER MEKONG BASIN
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