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NEAR-TERM ITERATIVE FORECASTING IS WIN-WIN
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Ecological Forecasting Initiative

ECOLOGICAL
FORECASTING

Michael C. Dietze

About Cross-Cutting Themes Resourcas Workshops Discussion Board MNews

Build a community of practice
Build bridges to agencies, industry, stakeholders
Advance theory, tools, cyberinfrastructure, decision sci.
Education, training, and inclusion

Discover whether nature is predictable
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Best forecasts of widespread
fungi that have specific
niches

Russula species

« Dominant taxa in northern forests

« Critical mycorrhizal partners of mature
trees

« Specificity of most russuloid taxa to a
certain vegetation/soil type

Next up:

« Decompose each model
* Prokaryotes

« Temporal forecasts
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* Relationship between springtime phenology and temperature anomaly

Springtime phenology anomaly (days)
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EcoForecast:
A Scalable and Secure Cyberinfrastructure for the
Repeatability of Ecological Research
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EcoForecast: System Overview

f Cyberinfrastructure for supporting Ecological Research

f Develop the analyses and automation procedures to make
ecological forecasts and update these forecasts over time
as new data become available

f Researchers can “compete” using different forecast models
f Provide state-of-the-art cloud-based infrastructure

f User code runs as a “Function” in the cloud

[ Highly scalable and easy to manage
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User submits
her code, along

with
dependencies




Orchestrator:

- Analyze user code
- Install code
dependencies

- Find “best” place

for the code , e.qg.
Edge vs. Core
- Determine “best
configuration, e.g.
amount of RAM




- Code runs as a
“Serverless”
function in a
containerized
environment in the
cloud

- OpenWhisk
supports the

creation of code
“actions” that can
be “triggered”
based on external
factors




- Function
processes data and
stores results in
database

- It is faster to run
the function closer
to the data source
and storage




Output of the function is
sent to the user and
displayed on webpage




Submit Your Code here!

192.1.242.151/ecoforecastCS/webserver/test/?show_home=true

'Your Model Name: testi

¥
}
1

F
if{lcontinue){

d.cols)]

out. ict = ot list(mfit[,clch: 1
png(filename="test.png") #saving plot as png

###Visualize Output
¢i <- apply(as.matrix(out
plot(timeForecast ¢i[2,],type=nxlab="Time",
& <- ciEnvelope(timeFarecast,cil1,],¢i[3,]
p <~ points(time,phenoData$gce_mean,pch="+",
abline(v=time(lengtn(time]],col="red")

2,quantile,c{0.025,0.5,0.975)) #Computes the 35% credible interval (Cl)
‘Mean GCC",main=siteName cex.lab=1.5,cex.main=2,yim=c(0.2,0.7)}

dev.otf(}
print{*in")
#output ...
retSON <- paste(
“{\"body\": {
\'xlabk': | Time\"An \"ylab\": \"Mean GCCY',
\ paste(toJSONitime}), "\n\"y\":", paste(tcJSON (phenoDatasgee_mean}), "\n}in}"

1
write(retJSON, file="out.json")

else
print(*Model Did Not Converge")
}
setwd["/action”) #IMPORTANT

siteData <- read.csv("phenologyForecastSites.csv',header=TRUE)
(siteData[2,1]),URL=as.character(siteData(2,4]) forecastLength = 30}

Do yo want to repeat this
Experiment?
No @ Yes

Run it every(hours):
24

ITill:

Supporting file (.zip):

Choase File | Phena.zip

Submit Code

Home Instructions!

Show Logs

Compare Models

Model 1: model1.json
Model 2: modeiz.json

Compare

Plot these results!

[Focer 1] = BJvS[:_B]poceiz] . BvS[ - BJ[ 7= ]

0.381

8

(Xhl] Model 1

Jul 2016

User’s View

Home

Show Logs

All Records

Compare Models

192.1.242.151/ecoforecastCS/webserverfte:

Instructions!

User ID Experiment ID |Experiment Name||Time Preiodic||Results

XT3LMWTNPMOD|LJVOB4IUES |daasda Wed Oct 17 20:54:27 2018(No View Results
XTILMWTNPMOD|9B7V3YRP4H |[dasfasdvsacsa |Wed Oct 17 20:11:58 2018|No View Results
XTILMWTNPMOD||LAYPZC6TZR |asdsadsdasdas |Wed Qct 17 20:08:16 2018|No View Results
XTILMWTNPMOD|4NRS51UDKGI |[asdsadasda Wed Oct 17 20:06:43 2018|[No View Resulis
XTILMWTNPMOD|UYYWL79800 |[asdasfasdasdas |Wed Oct 17 04:24:25 2018|No View Results
XTILMWTNPMOD|BOZCOFAIIU |[sadasdasda Wed QOct 17 04:06:15 2018|[No View Results
XTILMWTNPMOD|23WJOHS6FZ |[asdasdasdada Wed Oct 17 03:52:05 2018|[No View Resulis
XT3LMWTNPMOD|DE9Z1XY8Z6 (test2 Fri Oct 19 03:20:39 2018 |No View Results
XT3LMWTNPMOD||5LGHMFMG 11 (test1 Fri Oct 19 03:20:03 2018 |No View Results


















































































