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For over 5 decades, ARS has been a leader:

N Wind/eroesion node gevelopment

. 1965 - WEQ (Wrr drufirfandiSiddoway):
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Eor over 5 decades, ARS has been a leader
Inwind erosion model development

s 1965 — WEQ (Woodruff:and Siddoway)
1998 — RWEQ (Fryrear et al.)
« 2008 — WEPS (Skidmore et al.)



Eor over 5 decades, ARS has been a leader
Inwind erosion model development

s 1965 — WEQ (Woodruff:and Siddoway)
1998 — RWEQ (Fryrear et al.)
« 2008 — WEPS (Skidmore et al.)

These were cropland models for uniform
bare, cropped, or residue covered fields
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According to the USDA-NRCS 2012
esources Inventory (August

5), wind erosion
ern rangelandas.
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According to the USDA-NRCS 2012
National Resources Inventory (August
2015), wind erosion Is increasing on many
western rangelands.

In the Iast decade rangeland wmd eroslon
* Tripled in New Mexico

* Quadrupled in Texas w

. Increased to a Iesser degree in: Aﬂzona

(0d0] [o] = e [o}t Kansas Nebraska Utah i
and Wyommg F LT



For the same period, wind erosion on
Conservation Reserve Program land
also increased in C

New llexico, le




For the same period, wind erosion on
Conservation Reserve Program land
also Iincreased in Colorado, Kansas,
New Mexico, Texas, Utah, and Wyoming

Could this be due to shrub encroachment

into arid and semlarld grasslands’?
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Big Challenges for Aeolian Research

Accelerated wind erosion, soil loss, croplands, dust emission, air quality, land
use change, land cover change, desertification, climate change mitigation
and adaptation, agricultural intensification, rangelands, transportation, land

degradation, deserts, dust on snow, energy development, off-road
recreation, military activity, drought...

1150 Mt

Yo 11
» 120 Mt
1 y ﬂ
: fo %ﬂn\n
12
i
£
Global dust , transport and fluxes

[Shao et al. 2011]

How can aeolian research, including measurements, monitoring and
models, be improved to have greater relevance and impact for policy,
planning and decision making?



No generalizable model that meets user needs.

Wind Erosion Models Dust Emission Models
(high fidelity, not very generalizable) (generalizable, lower fidelity) F

(8/m?/s)

Q
(8/m/s)

Output = Soil Loss Output = Horizontal mass flux (Q)
Output = Vertical mass flux (F)

Processes related, but different. We currently have no robust models for predicting
sediment flux AND soil loss across land use and land cover types.



Models not tested across land use and land cover types —
model uncertainty unknown.

» Data appropriate for calibrating and testing models available from few locations.

e Data represent point measurements, often in a bare agricultural field.

 Models rarely tested for different vegetation structures, distributions, and soil textures
and surface conditions.



Implications for Management and Policy

e Robust models and monitoring methods are needed to support wind erosion
management and policy decisions.

e Models and methods need to meet user needs:
* Provide relevant outputs
* Provide measure of uncertainty

e Supported by field measurements that enable:
 |Improved understanding of process
e Using statistically robust sampling designs
* Long-term data collection and analyses
* Across land use and land cover types under different management

A Solution: Long-Term, Standardized and Networked Aeolian
Research.




The National Wind Erosion Research Network

Motivation:
e Establish a National Wind Erosion Research Network to address critical
challenges for aeolian research and management in the US.

Objectives:

e Support basic research underpinning models and management.

* |Improve availability of decision-support tools for managers/agencies.

e Facilitate collaboration to increase impact of science, planning and policy.

Implementation:

* Largest, most geographically diverse (LULC) network for long-term aeolian
research.

e Standardized methods.

* Intensive and robust sampling design.

* Open access.

winderosionnetwork.org



Network Partners

USDA Agricultural Research Service, Natural Resources Conservation Service
* Develop knowledge (science) and technologies to support sustainable agriculture and
ecosystems.

* Investigate land use, land cover change, climate change impacts on soil resource and
agricultural production.

Bureau of Land Management and US Geological Survey
* Managing soil loss, dust emission (air quality), impacts on ecology and society on
multi-use public lands (grazing, energy development, recreational activities)

Department of Defense
* Decision support tools — numerical weather prediction.

Integrated with the USDA Long-term Agro-ecosystem Research (LTAR) network.

a USGS [<Nature T3

science for a changing world

Agricultural
Research
Service




Current National Wind Erosion Research Network Sites

Mean Annual Precipitation (mm)

>4500
1S 4.

National Wind Erosion Research Network Sites
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0 375 750 1,500
1 1 1 1 1 ] A
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National Wind Erosion Research Network Sites
and Farm Resource Regions




Network Standard Methods Protocol

e A standard methods protocol was developed for the Network.

e The protocol defines:

e Site instrumentation

* Sampling design and data collection methods and frequencies

» Data storage and management.

Standardisation of the measurement methods and data analysis is important for
cross-site assessments of wind erosion controls and processes.
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Network Standard Methods Protocol

Standard meteorological methods:
* Consistent with WMO standards.

* Follow conventions adopted by the aeolian research community.

Standard vegetation and soil methods selection criteria:

e Simple, rapid and repeatable without bias.
* Nationally adopted by the NRCS (NRI) and BLM (AIM) for monitoring.

Monitoring Manual

for Grassland, Shrubland, and

Savanna Ecosystems

SECOND EDITION D I M A

by
Jeffrey E. Herrick, Justin W. Van Zee, Sarah E. McCord,

Frcha W Courtright,Json W Ko and Database for Inventory, Monitoring & Assessment

Laura M. Burkett

ADVANCE COPY

Supporting data collected at >30,000
locations across the United States




Site Instrumentation Layout and Sampling Design

A stratified random sampling
design to measure the
horizontal sediment mass flux
(Q) at each site.

* Reliable estimate of
transport rates to establish
model uncertainty.

* Confidence in measure of
transport within and among
land use/land
cover/management types.

e Spatial measure of transport
needed to develop model of
Ey.
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Meteorological
Measurements

10 m instrument mast on which are
mounted:

e Sixanemometers
e One wind vane

< < L
AVB=ZanV] N

* Three air temperature sensors 1

e Relative humidity sensor gP,J
e Data logger enclosure é?

e Solar panel

* Rain gauge (tipping bucket) ;

* Sensit — saltation flux sensor {ﬁ
 Time-lapse camera <

il < |
AP =N

e Communications antenna



Vegetation Transects — LPIl, Canopy Gap, Height

Vegetation data:

* Cover
e Distribution
* Height

Soil surface properties.
Photo points.

3 x 100 m transects.
Measured 4 times per year.
Relate to directional

aerodynamic roughness (z,)
at each site.

100 m

-—-—-——————‘_——————————

10 m meteorological tower

MWAC sampler mast

Saltation particle counter
Dust deposition traps

»7 Vegetationtransects

100 m



Data Management and Data Portals

Network data managed at the
Jornada Experimental Range,
NM.

Meteorological data

e Wireless transfer

* Near real time availability
* Open access

All other data

e Access database — DIMA
e Available to collaborators
* Open access after 3 years

Research

Network Sites

Documents

Informatics

Data Portal

Username *

Password *

Create new account

Welcome to the National Wind Erosion Research Network

The National Wind Erosion Research Network was established in 2014 as a collaborative effort led by the US Department of
Agriculture (USDA) Long Term Agro-ecological Research (LTAR) network and the Bureau of Land Management (BLM). The research
domain incorporates the diverse soils and vegetation communities in the rangelands and croplands of the western United States,
with sites located in New Mexico, Texas, Arizona, California, Colorado, North Dakota, Utah, Idaho and Washington.

National Wind Erosion Research Network Sites
and Farm Resource Regions "
}

Northern Great Plains Heartland Northern Crescent

e Kellogg Biological gberChesapsats Bey

—\‘: Upper, InE&ESpl
| River Basin
Platte RiverHigh

p- B
Wl %
\ \ A\

Lower CW“ Bay
3

I N
> Plains Aquifer  Gontzal Mississippi
iver Basin |
Syl
RS

Fruitful Rim 5 bt =
= T h Archl{o!d E}q?gical
Prairie Gateway

% USDA Long Term Agroecosystem Research (LTAR) National Wind Erosion Research Network sites
* USDA Agricultural Research Service (ARS) National Wind Erosion Research Network sites

% Bureau of Land Management (BLM) National Wind Erosion Research Network sites

% Department of Defense (DoD) National Wind Erosion Research Network sites

® USDA LTAR Network locations

http://winderosionnetwork.org/data-portal/access-data
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Estimating aerodynamic resistance of rough surfaces using angular reflectance

Adrian Chappell **, Scott Van Pelt ®, Ted Zobeck €, Zhibao Dong ¢

* CSIRO Land and Water, GPO Box 1666, Canberra, ACT 2601, Australia

® Agricultural Research Service, United States Department of Agriculture, Big Spring, TX, 79720, USA
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ARTICLE INFO

Artide history:
Received 23 November 2009

Received in revised form 27 January 2010

Accepted 30 January 2010

Keywords:

Dust emission model
Wind erosion

Sheltering

Erodible

Flow separation

Drag

Wake

Aerodynamic resistance
Aerodynamic roughness length
Shadow

Hlumination

Ray-casting

Digital elevation model
Roughness density
Frontal area index
Angular reflectance
Bi-directional reflectance

ABSTRACT

Current wind erosion and dust emission models neglect the heterogeneous nature of surface roughness and
its geometric anisotropic effect on aerodynamic resistance, and over-estimate the erodible area by assuming
it is not covered by roughness elements. We address these shortfalls with a new model which estimates
aerodynamic roughness length (z) using angular reflectance of a rough surface. The new model is
proportional to the frontal area index, directional, and represents the geometric anisotropy of z,. The model
explained most of the varation in two sets of wind tunnel measurements of aerodynamic roughness lengths
(2o). Field estimates of z, for varying wind directions were similar to predictions made by the new model.
The model was used to estimate the erodible area exposed to abrasion by saltating particles. Vertically
integrated horizontal flux (F,) was calculated using the area not covered by non-erodible hemispheres; the
approach embodied in dust emission models. Under the same model conditions, F, estimated using the new
model was up to 85% smaller than that using the conventional area not covered. These Fj, simulations imply
that wind erosion and dust emission models without geometric anisotropic sheltering of the surface, may
considerably over-estimate F, and hence the amount of dust emission. The new model provides a
straightforward method to estimate aerodynamic resistance with the potential to improve the accuracy of
wind erosion and dust emission models, a measure that can be retrieved using bi-directional reflectance
models from angular satellite sensors, and an alternative to notoriously unreliable field estimates of zo and
their extrapolations across landform scales.

Crown Copyright © 2010 Published by Elsevier Inc. All rights reserved.
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Using albedo to reform wind erosion modelling, mapping and @CWMM
monitoring

Adrian Chappell **, Nicholas P. Webb "

*CSIRO land and Water, GP.Q. Box 1666, Canberra, ACT 2601, Australia
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ARTICLE INFO ABSTRACT
Afﬂ'df’ history: ) Wind erosion and dust emission models are used to assess the impacts of dust on radiative forcing in the
Received 14 June 2016 atmosphere, cloud formation, nutrient fertilisation and human health. The models are underpinned by a

Revised 29 September 2016

two-dimensional geometric property (lateral cover; L) used to characterise the three-dimensional aero-
Accepted 29 September 2016

dynamic roughness (sheltered area or wakes) of the Earth's surface and calibrate the momentum it
extracts from the wind. We reveal a fundamental weakness in L and demonstrate that values are an order
of magnitude too small and significant aerodynamic interactions between roughness elements and their
sheltered areas have been omitted, particularly under sparse surface roughness. We describe a solution
which develops published work to establish a relation between sheltered area and the proportion of sha-
dow over a given area; the inverse of direct beam directional hemispherical reflectance (black sky albedo;
BSA). We show direct relations between shadow and wind tunnel measurements and thereby provide
direct calibrations of key aerodynamic properties. Estimation of the aerodynamic parameters from albedo
enables wind erosion assessments over areas, across platforms from the field to airborne and readily
available satellite data. Our new approach demonstrated redundancy in existing wind erosion models
and thereby reduced model complexity and improved fidelity. We found that the use of albedo enabled
an adequate description of aerodynamic sheltering to characterise fluid dynamics and predict sediment
transport without the use of a drag partition scheme (R,) or threshold friction velocity (u,,). We applied
the calibrations to produce global maps of aerodynamic properties which showed very similar spatial
pattems to each other and confirmed the redundancy in the traditional parameters of wind erosion mod-
elling. We evaluated temporal pattems of predicted horizontal mass flux at locations across Australia
which revealed vanation between land cover types that would not be detected using traditional models.
Our new approach provided new opportunities to investigate the dynamics of wind erosion in space and
time and elucidate aeolian processes across scales.

© 2016 Elsevier BV. All rights reserved.
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Horizontal Sediment Mass Flux (Qh)
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Desert dust impacts on human health: an alarming
worldwide reality and a need for studies in| West Africa
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What do we know about effects of desert dust on air quality and human health in
West Africa compared to other regions?

Florence De Longueville **, Yvon-Carmen Hountondji ”. Sabine Henry*, Pierre Ozer

University of Nuar. Rur de Beuseles 61, 5300 Naswus. Beginen
* Bty of Agmeamy. Unersey of Mok 0171 Nrslew, ks
Moo Opomae

* Depurivners of Cevgrphy. RNDP-

saeces o

despine Se pimiy of S Saa, which produces dbos
Balf of the yeay ghobal mbseal dat. In view of the sl

g resuls in masy pars of he word (A2, Eoge, Ames- HIGHLIGHTS

1), S puper conclades by stesiing e ingorance of
cwrying ot impact sudies of Sadams dat s West Afria,

» Aerouot binding Kinetic-based wicodynamic model can predict dust Jerosol induced FEV; decrement.

Dtvariry of Libge Avrsie de Longuy 185, 60 At Selgiien

ARTICLE INFO

ARSTRACT

5 4 sady ama of et Papers Doussing on e posaca where Gt evests are mare foguant and maeme Bas amy- » Probabiistic risk framework can assess Gst stoem events-induced FEV, decrement.
ety where slie. s P The aurpical mask with activated cabon can Co0tred dust sterm attack eflectively. Rrorwves 3 Febrainy
o, namry

Ber 2011, were idemcified using e IS1 Web of Kaowledge
dabase (¥=50) A manber of advese health effecy, -
Shading wspiiocy, custioviscslar ad cardiopalmoay
diewes, we amocksed WS 3z Ths sxvey highlights
reTEp——
smady wea, bl oovomes wd medod Momoves, it
mieals @ mbalasce berween Se amas moat exposad B
@3 and e asas most smudied s tran of bealh effes
Nose of Sese sudes s been condhwind i West Atin,

Keywords Desertda . PM,, -Heals - West Afca

I recest doades, Shere has been o cousaderable iwmase i
concersa sbout Se of e mcem) eaviroament oa
Bmanbeath Smih o al (1999) extimated S 25T % of

ARTICLE INFO AnsTRACT Avihe cnbe § uoes 0%
s Ao o0 fonge areas. Mowever, sl one of Syese.
Batd 15 0w 2012 respleasory diseases. The purpose of this study was 0 assess heman heaith risk from airbome dast pos
Aeated fnevied B exponure during ADS event . Hedrs

Howwibe o0 exposure and wea i

kuw‘nm—-nbn:on

e globul busden of dueme can be eriduisd B avioe- Keyword:
mesal vk fess. Many of Se pipes publited 1 doe A dn
Lug harnwon

Prolubius i ssevment
Respiatory protcsen

Fmvirommess bnteraiond & (2014 101113

reandyzed experimentad duta from Jerosol Challenge m Zhmatk individials 10 comstruct the doe
responte reliroaship hetween inhaled dunt aerowl dow and decreasing percentage of facced expi-
catory velume io 15 (SHEV L
e size specific dunt acrosols in pudmonary segions, The taxkokinetic snd taxkndynanic modets

u«sw-mnmammmmm.ﬁwa-m-m.mnpumwm
Our tesuits.
found that ealy FE! than %
There were S0 prodabilty of decreadng TV, exteediog 169,189, 30d 71X i oceth, center, aad south

e e 47 (2013) 97116

Contares lats svailablo at ScienceDirect | tmonnt
Alnviow

Environment International

whtie at SciVerse
Environment International

(ournat www. ol

Acepted 13 Sepeenter 2010

This study ams to compare. 0 the ooe hand. the geographical Bistibution of the Sesert du sowce Wt
thek contBution 13 quanities et into the amnphere, the trggectories and the quandses depaird,
quality and o
Buman bealth, Based oa 3 sysiematc 2 the 159 Web of dge datadase. we
Sound 231 articles published over the List decade 0n the desert dast imgucts o air qualy, Of these, 48E
concerned Astan dust and 9% Saharan dusz, wich the remalning 13% divided between the ccher des source

Aftic

v . e greaeR cons Moerover, v
few studies (41) locking  the direct inis between desert dust and human health: in this conext 10 no
. Wt Afica o, e hove

Been noted 10 be far higher than Siose Sund in other repions of e workd, and where respiratory infecrions

Eavima Geocham Heai (2006) 30339343
DOI 10.1007510653-008-9162.0

Saharan dust clouds and human health in the English-speaking
Caribbean: what we know and don’t know

Michele A. Moateil

FISEVIER journal w Isevie
Review
Desert dust and human health disorders Oc—u.n
Andrew S. Goudie
ez

ARTICLE INFO ABSTRACT

Health effects from Sahara dust episodes i

research gaps

Europe: Literature review and

A. Karanasiou **, N. Moreno *, T. Moreno *, M. Viana *, F. de Leeuw ®, X. Querol *

o

'u—m--.n Pl Hocich and the Frvinsemand RV, Bt hoves. The Nesterlannd

ARTICLE INFO

ABSTRACT

e Dt storms may oniginate i many of
Secenl 4 )ty D13 deylars thwmmmelves but 3ho in downwind eevirnmests, inckabing some major ushan centre, such a5 Phoerix, e ey The Recely.
Anbagtad 12 Octeha 2053 Fano, Athens. Madnd, Dbl jedda, Tehran, Jaipor, Beljing. Shanghal, Secal Taipel Tokyo, Sydney, Brsbane and Resewad 21 December 2944 " A A .
Avatie 26 Novemba 2013 They: Acepued 23 pare 201 of.

e ey Aeaiiside celive 15 Juby 2012 el wlaesil dus.
Meywants it ant: 2 (s dude valure A review wat
ey the Sahara, central and eastem Asw, the Middie E2it, and parts of the western USA, in some parts of the weeld, cbpe Mdencty
Vaman beskh though not s, the frequency of dint starem b changing in repone (o Lind use and dimasc changes, and in g
Partoulates mnmmmmtumnuymmmr.mmmm.-amrnlwhndm . parnicles, P, 0 aay v ‘Saharan 8u ez
Reujaraony everes are pesgades e, Devert duit sans. However, a0 M5 Same of the
i S Bacterta etc) ik R A e cramere :«‘:hwn:h;a M4 06 PM 4 15 The muin conchesion of this seview is that heaich impact of

hema, tracheitis, preumonda, rhinikis puadr i v 0 mar 10 0 PMy.. 0. The mul i pact
» aberge e 0 Saharan dud outersks meed to be

vinculas diceders (nchaling srokr), conunctivitis, kin imtagions, menisgococcal mening s, valley fever,

e wd st with 10wk 2jgal blocern 2 mertdity nd injuries RS 101501 Xcidects.

© 2013 Elsever Lid. All Fghts reserved.

W A Sl Rl (D14) 252186
DO 10,1071 700141864

farthes explered, Condering the dwverse outcames. for P, nd

PMosie

ot with,

P
The results ofthis review may be
considered 1o exablish Dic BECEVes and TR Des of 4 new Eropein A ective on amblent de quisty.

An

tighly impacied by the Sahuca dust.

©2012 Elsevier La. All rights reserved.

Ve e Febegical Bl N, 1 1585-4617, 2013

Copmaghe o Tayker & Framcin Gonasp
ESSN: 100200 v/ 15457 pom g
DOL 10,1908, 10807099 2012 716684

The Air Quality in African Rural Environments. Preliminary

Implications for Health: The Case of Respiratory Disease

in the Northern Benin

Florence De Langueville- Yvon Hountondji -
Plerre Ozer - Sshine Henry

Syl 3 Ji 2014 /Aot 2 Octhes 2014 Publihol oaf 5 Oxbes D14
T Sprngs il Bty St 2004

ENVIRONMENTAL FATE ARTICLES

Saharan Dust Impacts on Air Quality: What Are

the Potential Health Risks in West Africa?

o, Padh 2000, Vek. |
Bo0i:10.105 Vi 19990367,

;-,4
ilable aline u bitptwwe sdeatiteary com oo IDEN1®

Silicate Pneumoconiosis in Hens

Recoive: 1 Febamry 2007 / Acceptat: 1 October 2007 / Pabiished oeline: 12 March 2008

© Speiager Sciences Bsitess Motia B.V. 2008

Abstract Dust clouds travel across the Atantic to
the Americas and the Caribbean Islands. This long-
mpunddml:dswdum‘lllhlm
enn:hgd‘nlhmlﬂ less than 10 pm asrody-
namic diameter (PM10) which can reach human sir-
ways. The dust clouds also being pollen, microbes,
insects and chemicals, all of which could potentially
have 2 negative impact on human health, This has led
10 2 small number of retrospactive stadies being con-
ducted on the islands of Barhados and Trinidad to
lock al pessible asseciations between dust cover and
acute asthma admissions to Emergency Rooms. The
mesults have been conflicting. This review examines
these studies, oflers possible explanations for the
differences in results, and suggests that there i 2 need
for a prospective Caribbesn.wide stady to assess fally
any relationship between African dust clonds and
human respiratory snd cardiovascalar diseases.
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Dast travels annally from the Sabaran desert and the
Sahel megions of Africa westward to the

These dust cloads am thought to emerge from the
bests of dried lakes and are borne spwands by prevail-
ing winds 1o the troposphene and acruss to other coni-
nents. I the Americas, Saharan dust has been found
from 2 far morth as the USA t0 as far south as the
nocth of Brazil. An estimated 1 billion tons of dust
‘may be transpoetsd into the atmosphers annuslly from
the Sahara and Sshel slone, with an estimated
13 million tons of African sediment being deposited
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Thirteen cases of silicate pneumoconiosis in 3- 10 4-year-old hens are described. Ten of the birds were
raised in the suburbs of a city near several chalk quarries and two cement-works; the remaining three
hens (aged § yeary) had lived in an environment with igh particulate pollution from a nearby brick-works
in which Large amosints of clay were used daily. Silicotic granubomas composed of dust-laden macrophages
were scattered over the lungs. They were located malaly i the infundibula and atria of tertiary bronchi

and around vessely; moee rarely they occurred in the lamina propeia mucosae of primary and
nalysis coupled with both transmission and scanning .lunm-
aluminium, calciam, iron and potassium,
copper and chlorine were also found. It is concluded that animals

posed mainly of silicor

microscopy revealed that the dust w
Titanium, sulphur, magnesium, zi

dary

raised in pollated environmental conditions may serve as an important indicator of risks 10 buman bealth

and pathogenctic mechanisms.
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Abstract  This ceview considers the regional scale of impacts asising from distiarbance 1o
desert soil ecosystems. Descrts oceupy over one-third of the Eanh’s terrestrial surface, and
blological soll covers are critical to stabilizanion of desent sotls. Disturbance 10 these can
contribute o massive destabilization and mobilizgion of dust. This resalts in dust soms
that are transporied across iner-continental disrances where they have profound negative
impacts. Dust deposition at high altinades causes mdiative forcing of saowpack thar kads
dircctly o alicrad bydmlogical regimes and changes to freshwater biogeochemistry. In
marine cavironments dust deposition impacts phytoplankion dazotophy. and causes coral
reef senescence, Increasingly dust is also recognized s @ theeat o haman health,
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Nontyphoidal Salmonella infections of children
in tropical Africa
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“1 believe that as scon as haemoculture takes its lawful place CLINICAL CONTEXT

in the routine diagnosis, nt enly of enteric tropical fevers,

but also of quinine-resistant fovers of short duration, and In developed m“m"be: NTSis a '""'“'“'Md cause of
that heterogencous rubbish heap known as P.U.O., paraty- acute ga il bat. extr 18
phoéd C will come to the fore as a frequent and wid as , NTS was consis-

tontl) the most common cause of pedm(m: bacteremia
and septicemia in s(udu:s l‘rom tropical Africa."® A
study of i ia in R d:
wohlod pathogens fmm 12% of 900 consecutive febrile
>39°C) child ing an outpatient
clmlc ? Salmonella typhi predominated among children
older than 5 vears. Salmonella enterica serovar enter.
1 1 1 1 1 L L

discase, calling for the same general preventive measures
currently required for the other better known fevers of the
enteric-parenteric group.”

George Giglioli™

Extrai inal infe caused by Sal. lla spp.
are a common cause of morbidity and mortality among
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VIGILANCE MAP FOR EMERGENCE OF MENINGITIS IN AFRICA
ISSUED ON JANUARY 18, 2016

HAZARD
Dust, wind and humidity
conditions are very much
favorable for emergence of
meningitis cases

POTENTIAL IMPACTS
Meningitis cases very likely and
epidemics status possible
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Vigilance map for emergence of meningitis in Africa




Summary



Summary

« USDA-ARS is a leader in wind erosion
models for croplands



Summary

 Rangelands present unique challenges to
wind erosion model development



Summary

 Currently, USDA-ARS is developing a
wind erosion model for rangelands using
NWERN data and MODIS images (albedo).



Summary

« We expect positive impacts to human and
environmental health through improved

land management decisions and early
warning of potential severe dust storms.



Questions?



