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Background & Career Path

* Background
— A degree in “Soil, Water and Environmental Sciences”
— USDA-ARS-Southwest Watershed Research Center (93-98)
— MSU Geography 98-
— CGCEO 2003 -

e Career Path
— Methods Development (RS, BRDF, Vls, Biophysical variables) (93-97)
— Spatial Analysis (patterns of change, LULC) (97-05)
— Processes (drivers and consequences of LULC) (05-10)
— Interactions of CNH systems (11-?7?)
— Solutions (science & technology for society)



Traffic

Australia; Brazil; China; SEA (Thailand, Vietnam, Philippines); Africa (Kenya, Tanzania,
Senegal); Central Asia (Kazakhstan, Uzbekistan)
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From Drivers & Exposure, to Impacts and Vulnerability, to Risk
Assessment and Ultimately to Resilient & Sustainable Growth

/ DRIVERS & \

EXPOSURES

" Climate Change

- Extreme events
- Changing trends
- Sea level rise

Population Dynamics
- Growth
- Migration

Human Activities
- Land use change
- Nearshore projects

- Economic development
wlicy implementation /
External
feedbacks

Ecosystems

LFNearshore Ecosystems

14

=TISHeres

- Aquaculture

- Wetlands

- Urban systems

- Salt water intrusion
- Deltas discharges

- Materials exchanges

—and.seasonality

~ Biodiversity

- Ecology and chemistr
- Contaminations
- Flood and risks

- Vulnerablility

m/lPACTS AND VULNERABILIT}

Social Systems
Human

Infectious disease, heat
stress; nutrition,
mortality, gender and

age, vulnerability, ris
Economy
r

Food production, fishe

industry, recreation,
tourism, ports and other
industries,

Basic Infrastructure:
Transportation, warning
systems, emergency
plans, and human and

financial resourcey

Internal

feedbacks G

/ADAPTIVE CAPABILITY\

Social Capital
Governance, policies, community
access, atheistic, shared values,
mutual understanding, shared
responsibility, social networks
Natural Capital
| Freshwater resources, land,.. |
Economic Capital
GDP, financial infrastructure,
economic resources, foreign
investment
Basic Infrastructure
Transportation, mobility,
networks, education, and risk

Qnagement programs

Priority

/

Areas

MAINSTREAM ADAPTATION STRATEGIES TO DECISION-MAKING

| Policy recommendation; Decision support; Information dissemination; Societal engagement, Capital investment, and Education. |




An Example



Asia-Pacific: Flood Risk

3;‘__ S i ) - - Flood Risk
Lo - e Ny 5"-—-,_.'___'“'_ il ; ) : H-"“‘-.,, Disasier risks can INCTease or Becreass
- — e -
e  — i - aver fime according 1o 3 couniry's abiy
" hjL-'._ MONSOLIA o~ SRty to reduce Its vulnerablilty and strengthen
2 A - H_ ol m response capaciies. In recent decadas,
1._‘1 . 2 L e u countries In the Asl3-Pacifc region have
= 3 3 sirengthensad thelr capachies to reduce
i ﬂl martality rt5ks associated with major
\}—ﬂ 'El weather-related hazaris such as flioods.
T
e El Flooding can Nappen anywhare,
- & nowever certain areas are especially
E PACIFIC prona to senious eading. This map
. OCEAN shaws a subsed of the glabal estimated
risk Indiex for locd hazard. The unk Is
eslimated rsk Index from 1 (low)to 5
{extrame).
This praduct was designed by
B e ARIANA UNERIGRID Europe for the Global
- Assessment Repart on Risk Reducton
EUAM (GAR). it was modeled using giobal
MARSHALL data.
: i N = FEDERATED, ISLANDS
F 5\:{ ERLUNEI ¥ PALAL STATES DFM ﬂ Credit GIS processing UNER/GRID
e S\ o MICRONEEIA Europe. htp:ipreview grid unep ch
LN DS it '._FhLATSIth_h KIRISATI Y
BINBAPORE MALRLY
gl g 3\
A - I
INDIAN _r,;g!. Bl &l TR A \
OCEAN S JFARUANEW b
A GLHMEA SOLOMON TUALL | 1
o {7 0 | h IELANDS ® ! i Flood Risk
TIMOR-LESTE B [ TosELAu !
- ! B ow
CHRISTMAS ISLARD SAMOA B »iocenate
VWAL LI AND FLITUNA, [5] é
COCOS EBLANDS B cdium
Bl gn
VANUATU Eldl FREMCH [
L ™ [IWUE  POLYNESIA Il Exirems
E insumecient gata
AUSTRALIA = new TONGA CODK
CALEDOMIA ISLANDS
i ¥ worFoLK IBLAND
NEW
ZEALAND
o 1,580 2,500

The boundar=s and mames shown and fhe desipmations ussd on dhis map oo nod imply oficlal endorsemen or accenianoe By the Unied Nafions.

Fesdback ocaroap@unorg  Cresfion dabs: Dec 2014 Map Doc Mame: OCHA_RCAP_Fioogs_v1_2014

Sources:; UN Cartographic Seclion, FAD, Global Discovery, UNEPIGRID




S e S

% g B 4
o Ulaanbaatar~—— / \7
(/ \\\. yluzangaa'ap { L L/_/}
= A Mongolia o /
/ ] .
A S e N
shkek 3 ~ (
KX cA'mal") \ B
o SAmarsi P 0K ) s JJ/‘
gyzstan w . //ﬂ
5 = North Korea 5.,/ o0
l” Seoul
M=
& ) South Korea Osaka Japan
T - T,
l:j > China il 3 T;g‘o
R i ‘ i
;Eahore r‘{ Chengdu Na,ggﬂ sn?%na.
P ha Py m‘bﬂ . % -
New Delhi & N Chonaging Hanmg _________
o \yﬂhnf"{“‘y‘ﬁ PR mar T S ————— -~
e L e
o gt [
Bangladseh g # Taivlan L LT P
india - akaao] | 7 o 3 SN $0909090909090999999 9 TTFS ssooo_ . _
1 P Hanoic Hong Kon L T T T
B 3 o i | N FET
vangor | a0st’ \
Hyderabad Vqr\ ‘(/J, \ ‘ . t
o T 1. Climate Change:
e ke ) . Climate Change:
Bangkok —}Vietnam China Sea Magnl ’ i |
Chennail gy of Bengal O G - ; e :
ngaluruo O 2 n?d\vmm"m;'i Cambodia Philippines 5 F 3 >, . X re e C I a e even S’ yp oon’
Andaman Sea s aean : WL T 4 3
/L Gulfol o Chi Palawan Nepros e = g o~
Thailand  winh City m m
Sri Lanka ¢
Laccadive Sea B.”‘m":""’

storms surges, floods and heat-waves
BPve™ S5 -

-

2. Landscape Alterations:
Urbanization, , livestock, agriculture,
hydro-projects.

4. Ocean Dynamics:

Sea level rise, strong surface
dynamics such as waves, current,
_temperature gradient, acidification,

3 .Human Development:
Fish farming, fishing, large-scale
engineering projects, land
reclamation.
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Fish farms impose Landfills — imposes
ecological risk environmental hazards

Industrial build ups™ . on imposes
2 = flood h e




Climatel

Climate Change

Adaptive Water Management under Climate
Change in the Mekong River Basin
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SEA will experience increasing

climatic variability (20
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Sea Level Rise
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Quantifying risks through modeling — training

Downscaling

Climate Change

Statistical downscaling or
Regional Climate Models

] (RAMS, CWRF,MM5)

—

Basic GIS Layer:
Soil Property
Admin. boundary
Basic infrastructure

Land Use &

Management:
Fertilizer
Pesticides
Land uses /dams
Irrigation...

—

Nutrient Discharges
GHG Emissions
(N20, CO2, CH4)

N, P leaching -

Biogeochemical &
Hydrological

Processes & Modeling

DNDC,
SWAT..

In-situ,
stations
Cal/Val

Ecosystem

Services:
Yields, C storage, Biomass,
economic values...

Management
Options:
Balance benefits
Consider trade-offs
Best management practice
Total maximum daily loads




Key ideas

* Tipping points (Thresholds)
* Intensity (rate)
e Frequency Nigh

. Threshold [Tl
* Duration

Risk management
goal: lower the

risk under limited
stress exposures

Extent

Tipping point[L]
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Risk Level (arbitrary =)

Assimilative
capacity zone

Risk zone

Management effort zone
low

low Drivers and Exposures(L] high



B Build-ups in 1994
W Build-ups in 2003
B Build-ups in 2009
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N Leached from paddy rice fields

M Leach {Million ton N}
o e i s i 3 P e

N LeachfFertilizer comparisons for Rice
farms in Zhejiang Province for year=2000
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BMP vs Baseline Nitrogen Leaching

% Decrease N Leaching
0-15

15 - 30

B 30 - 45

B 45 - 60

I > 60

Not cropland

William Salas, AGS LLC



Impacts of Baseline vs. BMP Scenarios on N,O Emission and
Other C and N Fluxes from a Tomato Field in Davis, CA

Baseline BMP Change
rate

N,O 5.9 2.7 -54%
(kg N/ha)

NH, 4.4 2.1 -52%
(kg N/ha)

N leaching 56 21 -63%
(kg N/ha)

Crop yield 3718 3710 -0.2%
(kg DM/ha)

dSOC -1470 -1472 +0.1%
(kg C/ha)

William Salas, AGS LLC



REAL — Remote
Environmental
Assessment Lab

- Stuart Gage
- Jiaguo Qi

Home Overview | Explore | Projects | Archives People | Affillates Links

]bt Sensor platform

Sensor server
- Sensor cluster

Regional and
remote servers

Acoustic analysis

Research and
applications

"Our goal is to investigate the relationship between in situ
observations and landscape level processes in order to better
understand ecosystem dynamics." (more,

Sensor Technologies

REAL latforms tr it data over a hierarchical,
wireless sensor network to bridge large distances while
conserving overall sensor network power. Data is initially
delivered to a sensor server for storage and relay to remote
servers or grid services for further analysis and processing
to better enable ecological inquiry... (more)

Soundscape Interpretation

A central theme of our acoustic monitoring is to be able to
identify species based on their acoustic signatures in near
real-time. A sensor data stream is a time series comprising
continuous or periodic sensor readi Typically, readi
taken from a specific sensor can be identified and each
reading appears... (more)

»)

Ecosystem Assessment

Our case studies leverage sensor m:hnoloqles,

Data Stewardship

Whnn logical 'ms collect data

Infrntructure, and on—llnc,

Y

tol the r hip b ics and
ecnloglal indicators. Our preliminary studlas are promising
and show that them is a positive corr

ics and ical indi (more)

loglca Indices... (s

ing facilitates the
ofganlntlon and uar:hlnq of the resulting data
repositories. Without timely pre i the sheer
of the data might preclude the extraction of information of
interest. Addressing these problems will... (more)
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