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Outline

Day 1: Knowing your audience, avoiding jargon,
using the active voice

Day 2: Simpler writing, concise writing,
communicating uncertainty (part 1), making good
comparisons, giving feedback (part 1)

Day 3: Communicating uncertainty (part 2),
Giving feedback (part 2: peer review session),
ordering information and engaging your readers



Communicating uncertainty
Likely
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Communicating uncertainty
Doubtful
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Communicating uncertainty
Probably
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Communicating uncertainty

Possible
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Communicating uncertainty

Pretty sure
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Communicating uncertainty
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Communicating uncertainty:
strategies

Know your audience: how numerate?
Avoid framing bias



Communicating uncertainty

Heart surgeries in the UK have a 90% survival rate,
while those in the USA have a 10% death rate.



Communicating uncertainty:
strategies

Know your audience: how numerate?
Avoid framing bias
Use figure(s)



Communicating uncertainty

3 4 5 6 7

Change in mean daily maximum temperature (°C)

Pidgeon, N. and Fischhoff, B. Nature Climate Change 1, 35-41 (2011)



Communicating uncertainty:
strategies

Know your audience: how numerate?
Avoid framing bias

Use figure(s)

Use multiple means, including figures
Give detalls of statistical tests

Give timelines: when is uncertainty expected to be
resolved? What needs to happen to resolve
uncertainty?



Peer review: Pairing 1

Avneet Brar Christopher Roach

Braham Dhillon Chris Keeling

Padmini Herath Marta Guarna

Ranga Nandanavanam Maria Luisa Diaz (miss 28th)

Jose Celedon Christine Chiu

Kahlil Baker Qing Wang



Peer review: Pairing 2

Please just exchange your reviews.



Peer review: general comments?
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Information ordering

Many scientists assume that what professional
scientists care about will also fascinate readers.
Generally, though, this is not the case.

- Daniel Goleman
Science reporter, New York Times



Genome and transcriptome analyses of the mountain
pine beetle-fungal symbiont Grosmannia clavigera,
a lodgepole pine pathogen

Scott DiG ni?, Ye Wang?® Nancy Y. Liao® Greg Taylor®, Philippe Tanguay®, Nicolas Feau®, Bemard Henrissat®,
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In western North Americ, the current outbreak of the mountain ctored fungi is

pine beetle (MPB)} and its microbial associates has destroyed wide

areas of lodgepole pine forest, including more than 16 million

hectares in British Columbia. Grosmannia clavigera (Gc), a critical

component of the outbreak, is a symbiont of the MPB and a path- 2 i 7). Although both fungi
ogen of pine trees. To better understand the interactions between € mical hUﬁt
Gc, MPB, and lodgepole pine hosts, we sequenced the ~30-Mb Gc €
genome and assembled it into 18 supercontigs. We predict 8,314

protein-coding genes, and support the gene models with pro-

teome, expressed sequence tag, and RNA-seq data. We establish

that Gc is heterothallic, and report evidence for repeat-induced

point mutation. We report insights, from genome and transcrip-

tome analyses, into how Gc tolerates conifer-defense chemicals,

including oleoresin terpenoids, as they colonize a host tree. RNA-

seq data indicate that terpenoids induce a substantial antimicro-

bial s.tress in Gc‘, and suggest that the fungus may de.toxify these ntains high con

chemials hY using them as a carl?on source. Terpenoid treatment stm that the hc-:t pr

strongly activated a ~100-kb region of the Gc genome that con- 5

tains a set of genes that may be important for detoxification of

these host-defense chemicals. This work is a major step toward

understanding the biological interactions between the tripartite

MPB/fungus/forest system.

next generation sequencing L monoterpene \ carbohydrate active
enzymes | ABC transporter ' forest genomics

BaRkgcdisnd

SupPetevendetails

Suppdemgtdetails

http://www.pnas.org/content/108/6/2504
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Geography of the Delta: A Sense of Place in Resource Management

Sydney A. Vergis’, Joshua H. Viers, Anne W. Millington, Joshua H. Johnson, James F. Quinn

« Abstract « « The Study Area «

Geographic place names serve to provide

recogp!zablg meaning and re&;ogn\tvon ke The Cosumnes River watershed is 3,108 square kilometers in area and supports the Cosumnes River (~128.75 km),
specific gnwronmeﬂt M) .absomAal context a relatively low elevation undammed watershed on the west slope of the Sierra Nevada. Given the uniqueness of
and are important identifiers in a S, this area, it is vital that the CALFED Bay-Delta’s goal of ecosystem restoration is met through an informed
scientific sense with regard to local data a > management process.

collection efforts. As geographic place -
names change, both officially and in To establish a proper historical ecological context of the conditions in the Cosumnes River, as it enters the Delta,
vernacular usage, the characteristics of - \ this study documents the temporal, semantic, and locational trends of toponyms in the region. Establishing goals,
the specific geographical feature or objectives, actions, and monitoring protocols for an adaptive management plan necessitates a working foundation
landscape usually change too, and of knowledge about a particular area, especially with regard to social and ecological values, and the historical

correspondingly the new name often context.of these varlables.
reflects this change.

MoNTE s

UL

« Geographic Names as a Function of Ecological History «

MoguR

This poses a problem for geographic
information gathering -- especially with
regard to the specific science behind
ecosystem restoration. Without a solid

grasp on the actual names and locations of
features being described, the propensity This particular study documented several trends with regard to names and their locations. For example, toponym origins are significantly correlated to USGS National Land Cover Data Classifications (i.e., Agriculture,
for data loss and overlap becomes high. Barren, Developed, Forest, Grassland, Water, and Wetlands).

Names convey a sense of place, and this study sought to find correlations between a simple sense of place and a scientific foundation of place with the goal of assisting resource managers with the tools necessary to
understand the ecological trends of the Cosumnes River. Understanding the origin and meaning behind a semantic identifier can be a vital tool for resource managers in constructing management goals.

Here we describe our applied research in We identified place names using a variety of sources, including topographic maps (1894-1975) and published works (e.g., Gudde 1947). These place names were digitized in ArcGIS8.3 in geodatabase format.

using geographical information systems Subsequently, we divided origin of place name into four classifications: Landscape Based (e.g., Oak Park), Historical Reference (e.g., Thornton), Management Scheme (e.g., Hastings Landing), and Unknown (e.g.,
(GIS) to document local geographic naming Desmond Road). We also coded temporal origin into 5 classes: (1) Pre-history (prior to 1850); (2) Gold Rush (1850-1900); (3) Pre-War (1900-1950); (4) Post- War (1950-2000); and Recent human activity (post 2000).
in the Cosumnes River floodplain. Our We analyzed these data as a function of feature type (Natural, Urban, or Quasi) to determine which trends, if any, could be ascribed to place name origin or time period.

efforts to locate and catalog place names Data was gathered for a total of 570 place names in the Cosumnes Area.
will assist in the management and
monitoring of ecological restoration
efforts by improving communication River Above/At (True)
through a standardized spatial framework. Toponym Name | Temporal Origin ‘Erl::"m" (e Lo SR g:f:ncrves Toponym Origin il oy " —
t t t t A contingency analysis of the Toponym Origin and
| NLCD Classification reveal that Agricultural,
é ? Wright Cut Unknown 0.00 17.97 .18 Natural | Management Scheme | Falsa Developed, and Forest lands have names that are
for each activity lo;auon - as performed Devarton Creek | Unknown 0.83 5.24 .03 | Natural Historical Reference mare(l)izz(ljy to be based on the landscape; Barren
by researchers within the Cosumnes [ i ! tands and Water bodies are more likely to be
Research Group -- with corresponding st Prower e o0 @] urban R S based on historical references; Grasslands are
data: name, alternate name, date of o . ) ) more likely to be rooted in a management
origin, principal function, location, and o nne e scheme; and Wetlands are equally as likely to be
unique fdentifier. The place names Used in Mokelumne City | GoldRush s . : Historical Referenca s rooted in a historical reference or be landscape
A i Bethel Island GoldRush X . Management Scheme. B e based.
this catalog include those used by
University scientists, agency personnel,
and land managers; a cadre whose
interests on the landscape vary, as does . « Conclusions
their vernacular use of place names. Our f )}
experience with the Cosumnes River ; + « The conceptual framework of place is based on a number of
Preserve should provide a prototypical 3 - categories: whether it is temporal origin, the positioning of
standard from which other CALFED 3 o - = = - E features themselves, or the origins of place names. These
projects can use as a framework for - L = o ; e categories convey significant information regarding the natural
cataloging points of scientific interest and A 2 " surroundings and the dynamics of local culture. The significance
thus minimize problems associated with in using geographic information systems to record and analyze
goi z Joas S the trends in human interaction with the natural landscape lies
dealing in varying geo'graphice.ll identifiers. 2 f ) in the importance of reconciling natural resource management
Comparable geographic data is necessary B ¢ z \ N e 3 techniques with the undertones of culture, nature, ecology, and
for oversight and monitoring of ecosystem SWID6 £ > 3 7=y S - H & economy. These elements are in turn contained in the
restoration; furthermore, recognizing the . 2 > A £ locational, social, and political nuances of urban and natural
spatial and temporal dynamics of naming L 8 ’ \ = v 9 _]’ features and places.
systems in the CALFED Bay-Delta
ecosystem is essential for better | x T o « In order for managers to be able to set goals which align with
communication and coordination. the local, ecological landscape, they must have a contextual
A side-by-side comparison of maps from 1894, 1910, and 1975 can present resource managers with some notion of the historical frame of reference for assessing modern patterns and processes
conditions of Cosumnes area. In the intervening 80 years, one can see significant alterations in the physical landscape; particular from historical patterns and examining both the ecological
o) elements of change include flood plain habitats. This toponym-based project serves to examine the historical ecology of the landscape and its human interactivity.
s iformation Cenier for the Environmens Cosumnes and the Delta by including political and social factors, as reflected in semantic trends. E

- Stone Lake ProWar 059 797 Y 1.07|Natural | Landscape Based | False
The results of our analysis include a record

Galt GoldRush 1 132 7.48 .87 | Urban Historical Reference

" Department of Environmental Science and Policy - University of California, Davis - One Shields Avenue - Davis, CA 95616 - savergis@ucdavis.edu

Image: Sydney A. Vergis, Joshua H. Viers, Anne W. Millington, Joshua H. Johnson, James F. Quinn




Geography of the Delta: A Sense of Place in Resource Management

Sydney A. Vergis’, Joshua H. Viers, Anne W. Millington, Joshua H. Johnson, James F. Quinn

« Abstract « « The Study Area «

Geographic place names serve to provide

recogp!zablg meaning and re&;ogn\tvon ke The Cosumnes River watershed is 3,108 square kilometers in area and supports the Cosumnes River (~128.75 km),
specific gnwronmeﬂt M) .absomAal context a relatively low elevation undammed watershed on the west slope of the Sierra Nevada. Given the uniqueness of
and are important identifiers in a S, this area, it is vital that the CALFED Bay-Delta’s goal of ecosystem restoration is met through an informed
scientific sense with regard to local data a > management process.

collection efforts. As geographic place -
names change, both officially and in To establish a proper historical ecological context of the conditions in the Cosumnes River, as it enters the Delta,
vernacular usage, the characteristics of - \ this study documents the temporal, semantic, and locational trends of toponyms in the region. Establishing goals,
the specific geographical feature or objectives, actions, and monitoring protocols for an adaptive management plan necessitates a working foundation
landscape usually change too, and of knowledge about a particular area, especially with regard to social and ecological values, and the historical

correspondingly the new name often context.of these varlables.
reflects this change.

MoNTE s

UL

« Geographic Names as a Function of Ecological History «

MoguR

This poses a problem for geographic
information gathering -- especially with
regard to the specific science behind
ecosystem restoration. Without a solid

grasp on the actual names and locations of
features being described, the propensity This particular study documented several trends with regard to names and their locations. For example, toponym origins are significantly correlated to USGS National Land Cover Data Classifications (i.e., Agriculture,
for data loss and overlap becomes high. Barren, Developed, Forest, Grassland, Water, and Wetlands).

Names convey a sense of place, and this study sought to find correlations between a simple sense of place and a scientific foundation of place with the goal of assisting resource managers with the tools necessary to
understand the ecological trends of the Cosumnes River. Understanding the origin and meaning behind a semantic identifier can be a vital tool for resource managers in constructing management goals.

Here we describe our applied research in We identified place names using a variety of sources, including topographic maps (1894-1975) and published works (e.g., Gudde 1947). These place names were digitized in ArcGIS8.3 in geodatabase format.

using geographical information systems Subsequently, we divided origin of place name into four classifications: Landscape Based (e.g., Oak Park), Historical Reference (e.g., Thornton), Management Scheme (e.g., Hastings Landing), and Unknown (e.g.,
(GIS) to document local geographic naming Desmond Road). We also coded temporal origin into 5 classes: (1) Pre-history (prior to 1850); (2) Gold Rush (1850-1900); (3) Pre-War (1900-1950); (4) Post- War (1950-2000); and Recent human activity (post 2000).
in the Cosumnes River floodplain. Our We analyzed these data as a function of feature type (Natural, Urban, or Quasi) to determine which trends, if any, could be ascribed to place name origin or time period.

efforts to locate and catalog place names Data was gathered for a total of 570 place names in the Cosumnes Area.
will assist in the management and
monitoring of ecological restoration
efforts by improving communication River Above/At (True)
through a standardized spatial framework. Toponym Name | Temporal Origin ‘Erl::"m" (e Lo SR g:f:ncrves Toponym Origin il oy " —
t t t t A contingency analysis of the Toponym Origin and
| NLCD Classification reveal that Agricultural,
é ? Wright Cut Unknown 0.00 17.97 .18 Natural | Management Scheme | Falsa Developed, and Forest lands have names that are
for each activity lo;auon - as performed Devarton Creek | Unknown 0.83 5.24 .03 | Natural Historical Reference mare(l)izz(ljy to be based on the landscape; Barren
by researchers within the Cosumnes [ i ! tands and Water bodies are more likely to be
Research Group -- with corresponding st Prower e o0 @] urban R S based on historical references; Grasslands are
data: name, alternate name, date of o . ) ) more likely to be rooted in a management
origin, principal function, location, and o nne e scheme; and Wetlands are equally as likely to be
unique fdentifier. The place names Used in Mokelumne City | GoldRush s . : Historical Referenca s rooted in a historical reference or be landscape
A i Bethel Island GoldRush X . Management Scheme. B e based.
this catalog include those used by
University scientists, agency personnel,
and land managers; a cadre whose
interests on the landscape vary, as does . « Conclusions
their vernacular use of place names. Our f )}
experience with the Cosumnes River ; + « The conceptual framework of place is based on a number of
Preserve should provide a prototypical 3 - categories: whether it is temporal origin, the positioning of
standard from which other CALFED 3 o - = = - E features themselves, or the origins of place names. These
projects can use as a framework for - L = o ; e categories convey significant information regarding the natural
cataloging points of scientific interest and A 2 " surroundings and the dynamics of local culture. The significance
thus minimize problems associated with in using geographic information systems to record and analyze
goi z Joas S the trends in human interaction with the natural landscape lies
dealing in varying geo'graphice.ll identifiers. 2 f ) in the importance of reconciling natural resource management
Comparable geographic data is necessary B ¢ z \ N e 3 techniques with the undertones of culture, nature, ecology, and
for oversight and monitoring of ecosystem SWID6 £ > 3 7=y S - H & economy. These elements are in turn contained in the
restoration; furthermore, recognizing the . 2 > A £ locational, social, and political nuances of urban and natural
spatial and temporal dynamics of naming L 8 ’ \ = v 9 _]’ features and places.
systems in the CALFED Bay-Delta
ecosystem is essential for better | x T o « In order for managers to be able to set goals which align with
communication and coordination. the local, ecological landscape, they must have a contextual
A side-by-side comparison of maps from 1894, 1910, and 1975 can present resource managers with some notion of the historical frame of reference for assessing modern patterns and processes
conditions of Cosumnes area. In the intervening 80 years, one can see significant alterations in the physical landscape; particular from historical patterns and examining both the ecological
o) elements of change include flood plain habitats. This toponym-based project serves to examine the historical ecology of the landscape and its human interactivity.
s iformation Cenier for the Environmens Cosumnes and the Delta by including political and social factors, as reflected in semantic trends. E

- Stone Lake ProWar 059 797 Y 1.07|Natural | Landscape Based | False
The results of our analysis include a record

Galt GoldRush 1 132 7.48 .87 | Urban Historical Reference

" Department of Environmental Science and Policy - University of California, Davis - One Shields Avenue - Davis, CA 95616 - savergis@ucdavis.edu

Image: Sydney A. Vergis, Joshua H. Viers, Anne W. Millington, Joshua H. Johnson, James F. Quinn




Npa°SIADPINGSIEIIADS

AiAiReIRUL uewny s)1 pue adedspue)

1221501029 3y3 yioq Buluiwexa pue susdiied |e3LI0IsIY Woly
$9552204d pue suiaied UISPOW BUISSASSe 10) 32UDIDJ JO SRy
1en1x@3u0d B aARY Isnw Asy) ‘adedspue) 1ea1801009 ‘|ed0) ay)
YIm uBlje yorym sjeos 1as 03 3)qe aq 0) sseBeurw 1oy Japlo u| «

*sadeyd pue sainjea)

JeAnIeu pue ueqn Jo saduenu 1ed1od pue ‘ejdos ‘Jeuoiiedo)
3] Ul PAUIRIUOD WINY Uj I8 SUSWRJD 359y “AWwouods

pue ‘AB0j032 ‘ainjeu ‘ain3Nd JO SAU0LIBPUN Y YIM sanbjuyday
JuaWaBeURW 324N0Sa. |BINTeU Bul)idu0da) Jo adueltodwt ayy ul
sa1) adedspue) Jeinjeu Ayl Yim UoLdRISIUL UBWINY UL SPUL 3y}
azAjeue pue p10dal 03 swd)sAs uotjeunojul diydes§oas suisn ut
9duedIIUBIS BYL "2IN)ND 1ed0) Jo SdIWeuAp SY) pue sBulpuno.LINS
Jeanieu 3y3 Buipsedal uoljewoul ueduBls ASAuod sal108a1ed
953y sawreu 3de)d JO SUIBLIO 3Y) 1O ‘SIAPSWAY) SIINE3)

Jo Suguopisod 3y “uiSlio Jelodwa) S| 31 JBYIBYM :S3LI0531eD

10 Jaquinu e uo paseq si ae)d jo ylomawely enydaduod ayL «

* SUOISN|2UO) *

‘paseq

adeospue) a4 Jo 93Ua13J2. |RILIOISIY B Ul Pa3o0s
23q 03 A1) se A)jenba a.e spuepam pue (awayds
Juawadeuew e ut pajoos aq o3 Al alow

2Je SpUR|SSIO (S30UD13J1 |RILIOISIY UO paseq

2aq 0 Aj9y1] 210w aJe SAIPOq JAIeM pue spue|
uaLieq ‘adedspue) a3 uo paseq aq 03 Ajay1) 0w
JR IR SOWRU dARY SPUR) 152104 pue ‘padoRreq
“JeImnoLBY 1ey) 1eaAal UoBIRIYISSe]D 0D IN

pue uiSuQ wAuodoy a3 jo siskjeue Aouabunuod v

* 91956 V) ‘siAbq

ElS

- ANUAAY SPJaLys auQ

*SpUDJ) DIIUBWS U} PA}I3)Ja S ‘$10108) |e1d0s pue jedtytjod Buipn)oul Aq €120 9Y) pue SaUWINSO)

ay) Jo AB01032 JEDLI0ISIY BY) BulWeXS 0) SaAISS 199(01d paseq-wAuodo) siy) “s1enqgey uteyd pooyy apnydul aBueyd JO SUSWRD
Jeynoned (adedspue) 1edisAyd ay) ut suoneIRYe JUEDLIIUBLS 39S UED 3UO ‘SIeaA (8 BUIUSAIRIUI SU] U] B3R SAULINSO) JO SUOLIPUOD
1BILI0ISIY 3Y) JO LOII0U 3WIOS UM SIaBeUBW 301n0sa1 Juasaid Ued G/6L Pue ‘0L6L ‘b681L Woly sdew Jo uostiedwod apis-Ag-apis ¥

sy

osed
Jers wes Ueaw
0510.4) moJog 10
(enat) 3wsercqy

oweyos wewedeue | isend |22 e X ygp1on puers) 1eeg
ovesmoy ik | 1D | pa0" seil 7 sngpion | A3 suunoxow
evempey eoucis | veqin | 8° e d ymgpron e
ouwmyos wowsBeuew|  ueqn gy o000 - somoid Binqmid

posegedeaspuey|  uequ swL o't sepaso g oo
wouesejoy eoLcIsH|  (eimeN | 60" s s €50 umowyun | yees3 vorensq
sweyos uswebeue | emen g1 wn 000 umouyun 9 3um

poseg edesmpuen|  jeimen | L0 4 61 a5 somoid o101 sucas

uBLiQ wAuodo | suidBeie) T | (uny) e30msig | () eoumsia| (1) {w)|  uBuo jeicdwsy | swe wAuodoy |

sosn| esumsig wequn | edors | uoneasi
oy

“ealy SAULINSOD ) Ul sawweu 33eid /G JO 1810} & 10) paIayied sem eleq

“porsad awiy 1o uiBLIo aweu aded 03 paqLIdse aq PINod ‘Aue Ji ‘SpuI} YdIYM SUILLIDIBP 0 (1senD 1o ‘uequn ‘JednieN) adAl ainjeay Jo uollduny e se ejep asay) pazkjeue apm

*(0007 3s0d) Ayayoe ueLINy JU253Y pue {(000Z-0664) JeM -150d (b) £(0661-0061) Jem-21d (£) (0061-0681) Usny P109 (2) (0681 03 Joud) A1o3sty-a1d (1) $355e1D G 0JuL UIBLIO Jel0dWa} PapOd 0sje 3 *(Peoy puowsag
“+5°3) umounjun pue ‘(Butpue suliseH ‘'8°3) awayds uSWIBeURY ‘(UOIUIOYL ‘B°3) 30USI3J9Y 1EILIOISIH ‘(}ied Neo ‘'5'3) paseg adedspue :sUOIIDLISSE)D o) 01Ul aweu dded Jo UIBLIO PIPIAIP am ‘Apuanbasqns
*JeULI0) 35eqRIRPOSS Ul £°8SI021Y UL PaZIIBIp a1om saweu adeid asay) “(/p6L 9ppno ‘*8°3) syom paysiignd pue (G/61-¥681) sdew dpydeiodoy Buipnioul ‘sa3nos Jo AlaLiea e Buisn saweu aded patjijuspl am

*(SPUBlIOM pue ‘I121BM ‘pUB|SSEID ‘159104 ‘padolaq ‘udlieg

‘21N NOUIBY '3°1) SUOIIEDLISSE]D BIBQ JIA0D PUBT JUOLIEN SOSN 0} Pa1RIR.I0d AjuedLiuBls e suiBLo whuodo) ‘a)dwexs 104 'Su0Ied0) JIay) PUe saWeU 03 PIeBal Yim SpUSL) |eIaAas paiuawndop Apnis sejnoriied siyy

*§1e08 JuawaSeuRW BUIINIISUOD UL SIBRURL 92IN0S3J 10J 1007 JBJIA B 9q UBD J31J1JUSpI JUBLWSS B pulyaq Sujueauwr pue uiBiio ay) Suipue)siapun “JoARY SaULWNSOD ay) Jo spuai] 1e1501029 ay) pueisiapun
0] Auessadau 100} Y3 Yim siaBeuewl 921nosal Butisisse Jo 1eoB ayl yim aceyd Jo uoriepunoy dij1ualds e pue ade)d Jo asuas a1dwis e usamiaqg suolIe}a110d puly 03 3yBnos Apnis sty pue ‘aoeid Jo asuas e AoAuod saweN

« A103sIH |ed180]023 JOo uolduny e se saweN d1ydessoan «

1BDLI0ISIY BY] pue ‘san|eA 1821501032 pue je1os 03 pieBas ym Aperdadsa ‘ease sejndised e Jnoge aBpamouy Jo
uoliepunoy Bunjiom e sajeissadau ueyd juawaBeuew aalydepe ue o) $1020304d BuliojlUOW pue ‘suolIde ‘saalldR(qo
“sjeoB Buiysiqels3 “uoiBal ay) ut swAuodol Jo spuSL) JRUOIIEIO) PUB ‘DNjueLIRS ‘Jeiodwa) Y3 SIUAWNO0P APNIs siy)
‘21190 9Y) SISIUS 11 SB ‘ISALY SAULLINSOD BY) UL SUOLIPUOD Y JO 1X3IU0D 1e150)103 jeduolsty sadoud e ysijqelss o)

PSWLIOJUL UB YBNOJY) 19W S| LOJIRI01SD1 WaYsAs0dD Jo 1eoB s,B1190-Aeg q347VD 943 18U 1BIIA S| ) ‘Bae Siy)
40 ssaudNbIUN 3Y3 USAID "BPRASN BLIDIS B3 JO 9d0]S 159M BY) U0 PAYSISIeM PIWWEPUN UOIIBADIS MO] ARl B
“(wnf G£°8Z1~) JoALY saUWINSOD) BY) suieddns pue eale Ul SI19)3WONY S1enbs gOL € St PIYSIDIEM JSALY SBUWNSOD BY L

+ ealy Apms ayy «

*S9]QRLIBA 353U} JO IX@IU0D

*ssa204d Juawadeuew

uulnp) *4 SaWD[ ‘UOSUYOf *H DNYSOf ‘UOIBUIIW "M dUUY ‘SI3IA "H pnysof “,si513A "y AdupAs

- SIADQ ‘DlUIOfIID) JO A3ISIaAIUN - AD1JO4 PUD 2IUBIDS IDIUBLLOIIAUT JO JuawIpdaq |

*UOI3BUIPJO0D PUB UOIIEDIUNWIWIOD

19732 J0J 1R1USSSD SI WaIsAs0dd
e}120-Aeg Q347D 243 Ul swajshs

Bulweu o soweukp jesodwsay pue jeljeds
ay3 SuiziuBoda. ‘aJowiayliny {UoljeI03sal
w23sAs029 40 SuLIojIUOW pue JYBISISN0 J0)
Kuessadau si ejep oydesSoas aqesedwor
*s1ay3uap! |ealydes8oas Buikiea ut Suneap
Y3im pajeldosse swajqosd aziwiuiw snyy
PUE 352J23Ul J1}13Ua125 Jo sjulod SuiSoeied
10} yJomaweJy e se asn ued sydafoid
Q347D 42430 YoIyMm Woly piepuels
1e21dA30304d & apnoid pinoys anlasald
JAY SAUWINSOY) dY3 YIIM 2ouaLiadxd

anQ *saweu 20e|d Jo 2SN JRINJBUIIA J1aY3
saop se ‘Asea adedspue) ayj uo s3sasajul
asoym a.ped e {siaBeuew pue) pue
“Jouuosiad KouaBe ‘sysiaualos Aissaaun

Aq pasn asoy3 apn)out ojeed siyy

ul pasn saweu ae1d ay] “Jauapt anbiun
pue ‘uonjes0) ‘uonouny jedidund ‘uiBuo

40 23ep ‘aweu ajeussye ‘sweu eyep
Buipuodsa.i0d Ym -- dnoug yoseasay
S3ULINS0D) Y3 UIYIM S1aydleasal Aq
paw.oylad se - uoi3ed0) A3I13oe Yoea oy
pJ023. B apn)oul sishjeue Ino 4o s3)Nsal ay |

“ydomawe.y felyeds pazip.iepuess e ysnoiyy
uoreaunwwod Sulnoldwi Aq s3ioyye
uo1eI0352. 1221801029 JO SuLIojuoW

pue JuaWwaBeuRwW 33 UL ISISSE |)IM

saweu ase)d Sojejed pue 33e30] 03 $310443
InQ *utejdpooyy JALY SBUWINSOD 3Y3 Ut
Sulweu o1ydei8oas 1e20) Juawndop 03 (§|9)
swajyshs uonew.oyul jed1ydesSo0as Suisn

ul yoJeasal patjdde Ino aqudSap am a1y
*y81y sawodaq dejiaAo pue sso) BIep I0)
Kyisuadoud ayy ‘paquosap Sulaq sainieay
JO SUOIIBD0] pUB SaWERU |BN3oR 3y) uo dsess
P11OS B INOYIIA "UOIJEI0353. W)sASODD
puIyaq 35Ua1ds dY1ads ay3 03 pJeBas

yam Ayeroadsa -- Buayied uolzewaoyul
J1yde.B80oaB uoy wajqoud e sasod siy|

*a8ueyd siy3 s329))24

U230 aweu mau ay3 £j8ulpuodsaliod

pue ‘003 a8ueyd A)jensn adedspue)

10 aimjeay jeoryde.8oas oyloads ayy

40 sO1sLIdIORIRYD DY) ‘@8eSN JeINdBuIaA
ut pue AjeLy40 yoq ‘@8ueyd saweu
aoe)d 21ydes80a8 sy *s310443 UO013D3)102
B3EP 1B20) 03 P4eSal YIIM I5UDS DYI13UIS
© Ul sJa13uap! Jueyiodwy aue pue
IX3)U0D JBID0S B Ul JUSLIUOIIAUS d1y1o3ds
e 03 uoniudodas pue Sulueaw 3)qeziugodas
apino.d 03 aaas saweu aed owydesSoan

* JoRASqY *

JusWaSeuURy 921N0SaY UL k|4 JO 9suds v :e3|9q 9Y3 Jo AydeaSoan

Image: Sydney A. Vergis, Joshua H. Viers, Anne W. Millington, Joshua H. Johnson, James F. Quinn




Who, what, where,

when, why, how?
Most important info first

Body
Supporting info,
additional details,
overviews, examples

Details less

and less
and less

important



In western North America the mountain pine beetle—the
most destructive of the many species collectively known
as bark beetles—is on a pine tree-killing spree. Since the
1990s swarms of the tiny killer, spurred in part by a streak
of relatively mild winters that don't kill the insect, along
with dry summers that leave trees more vulnerable to
attack, have destroyed huge swaths of pine forests—
around 16 million hectares (an area larger than Florida) in
British Columbia alone.

The beetles are now threatening to move eastward, and
research ecologists are working to rapidly build a better
understanding of exactly how the insect invasion Kills
trees, searching for insights that might allow forestry
workers better cope with the epidemic.

http://www.scientificamerican.com/article.cfm?id=mountain-pine-beetle-fungus



Example



Questions?



Writing toolkit

Know your audience

Avoid jargon

Use the active voice (when appropriate)
Use simpler words and concise phrases
Watch for ambiguity

Use analogy (metaphor, simile, etc.)

Use care when communicating uncertainty
Place most relevant information at the top

Proofread, proofread, proofread!



