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"The promise of the cloud is that every individual and
organization has unlimited access to information.”

Satya Nadella, CEO of Microsoft
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The climate dependence of the terrestrial carbon cycle,
including parameter and structural uncertainties

AL J. Smith, D. W, Purves, M. C. Vanderwel. V. Lyutsarev, and S. Emmott
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The future of food A
and farming: 2050s :

By 2050, climatic impacts on food security will be unmistakable.
There are likely to be 9 billion people on the planet, most people
will live in cities and demand for food will increase significantly.

Widespread impacts on food and farming are highly likely

Average decline in yields for eight major crops Marine fisheries will
across Africa and South Asia also be affected Fisheries
yields in high
- latitudes
- -

Fisheries yields -
in the tropics s

Heat and water may pass critical thresholds
Temperature Water cycles will be very different and less predictable
increases of
more than 4°C
will endanger the
ability of farms
and ecosystems
to adapt

Changes in the Sea level rises Changes in
intensity, frequency and melting groundwater
and seasonality of glaciers and river flows

precipitation

We will need major innovations in how we eat and farm
To cope with climatic changes, we may need to consider:

& &_ “
| A Tt M+

Completely different Shifting production areas for New approaches to managing Restoring degraded

diets familiar crops, livestock and waste, water and energy in farmlands, wetlands
fisheries food supply chains and forests

SOURCES: Porter, J. R., Xie, L., Challinor, A., Cochrane, K., Howden, M., Igbal, M. M., Lobell, D., Travasso, M. |. 2014. Food )
Security and Food Production Systems. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Contribution of %% = o 6
Working Group Il to the Fifth Report of the Panel on Climate Change. http://www.ipcc-wg2.gov/ Agriculture and

With data from Cheung et al 2010, Cochrane et al 2009, Knox et al 2012 CGIAR  Food Security CCAFS
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+ Set your plan for the season with confidence

+” Anticipate problems in each field before they reduce yield
+ Optimize your response to events as they happen

+ Enroll your first 250 acres for free (a $750 value)

+" Enroll The Whole Farm for $1,500
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Try i Enroll The Whole Farm For

250fiEE . 1,500

CLIMATE INSURANCE

Prosected srontt

10-40..
R

Download the app now

£ Download on the

App St




(c) (d)

@ perfect still useful marginally useful not useful © dangerous

jure 4. Reliability of System 4 seasonal forecasts for 2 m temperature. (a) Cold DJF, (b) warm DJF, (c) cold JJA and (d) warm JJA.

reliability diagram
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forecast ]f)I‘Obilbili[y yure 5. Reliability of System 4 seasonal forecasts for precipitation. (a) Dry DJF, (b) wet DJF, () dry JJA and (d) wet JJA.






"The promise of the cloud is that every individual and
organization has unlimited access to information.”

Satya Nadella, CEO of Microsoft
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DataSet Viewer [ESSE ‘

fy biclogical hypothes f d Easy visualization of scentific data: drag, drop,
xperiments t filter, slide, view, zoom, share

ot i (i)
Easily work with multidimensional datassts: A language for designing and simulating Visualize your data over the web and add
NetCDF, text, memory or remote, all from computational devices made of DNA complex dynamic graphs and maps to your web
within your code applications

-
GEC: Genetic Engineering
of Cells language

limatic and environmental Fit complex models to hetereogenous data: A language fo signing and simulating
infor on with the click of a button or a few Bayesian and likelihood analysis made easy genetic devices to reprogram cell behaviour
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FetchClimate

Get environmental information in four easy steps Related links

 Try FetchClimate online

» Download the FetchClimate user guide (PDF,
2.24 MB)

» Download the FetchClimate deployment
guide (PDF, 1.16 MB)

» Deploy your own instance of FetchClimate on
Microsoft Azure

* Visit the FetchClimate landing page
FetchClimate provides ready access to complex « Download the:FetchClimate clienit
geographical information including, but not limited e
g - . i » Watch the latest tutorial video
to, climatological information. On accessing the
FetchClimate Azure web service, you simply need to

: . Videos
perform four steps to find what you are looking for:
1. Draw the location on the Earth via points or

grids (Where?)
2. Specify the data of interest (What?)

T
‘]
.
) 'y
;-‘a
.

e

3. Set the timeframe, including future predictions,
and a combination of averages over—or steps
through—years, days, and hours (When?)

FetchClimate provides ready access to complex

geographical data. 4. Fetch and view your results.
FetchClimate: a tutorial
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Select info layers

ER—[C

Air temperature near surf...
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pressure
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Diurnal air temperature
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Find:

science Previous Mext | | Options v|

@ Air temperature near surface > Sources

Select info layers NCEP/NCAR

NCEP/NCAR Reanalysis 1

Reanalysis 1

Filter ®

(reqular grid)

Air temperature near surf... The NCEP/MNCAR Reanalysis 1 project is

using a state-of-the-art
analysis/forecast system to perform
data assimilation using past data from
1948 to the present

®®

Variables: airt

Copyright: NCEP Reanalysis data
provided by the NOAA/OAR/ESRL
Prec]pijajioq rate PSD. Boulder, Colorado, USA, from
their Web site at
http.//www.esrl.noaa.gov/psd/

®®
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africalulyTemp <- fcGrid(variable="airt",
latitudeFrom=-35, latitudeTo=35, latitudeBy=1,
longitudeFrom=-20,longitudeTo=60, longitudeBy=1,
firstDay=182,lastDay=212, #July
firstYear=1950,lastYear=2000)
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action compile F# Crop_Model ®

search home

provenance ® metadata
= ® action
1 type generalModelPars = { (] module ﬁ‘
rRlE 2 sowDate:int // prescribed Crop_Model
Crop_Model 3 harvDate:int // prescribed
4 nég:float // inferred
5 mseed@:float // prescribed
B r:float // target C:N ratio tandr : float) : float
7 rtot:float // inferred code
8 theta:float /// Nitrogen uptake efficiency Simulator
9 Ima:float // inferred
18 trans:float // inferred
11 germLim:float // inferred
12 tBGerm:float // inferred acosd(r - float) : float
13 mc:float data
14 cFrac:float Simulation
15 fr:float
16 3
17
18 type farquarModelPars = { o cosdir - float] - fioat
19 pco2:float // prescribed s - '
28 v25:float // inferred Simulation
21 pSynthType:int //prescribed
22 3
23.05 2014 06 >
24 type allocDumbModel = { code ind(r - fost) - fost
Working for sim but now 2 pari:float // prtescr‘_.lbed Crop_Model e e e
trying to get to work for 26 par2:float // prescribed
inference 27 ¥
282
unsaved work 29 type site = { i .
30 lat:float // prescribed quadraticiz : float b float ¢
31 lon:float // prescribed float) : float(]
32 harvDate:int // prescribed
<no comment> 33 sowDate:int // prescribed
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code chain ] q
NPZModel2Site | |NPZModel2Site modal code ﬁ ; chain B
random seed 1589432283 MPZhodel25it K float[1001] A
- min/max: 1.536/3.959
code NPZModel2Site3 burn-in 50000 [285/ubg5: 1.838/2.918
lo&8/ubgg: 2.664/3.678
. mean/std: 3.155/0.510
sampling 100000 code T _.,,:':"
L — meadizn: 3.218
Prophodel25 —
The model contains the following parameters &3 /'/'
K (scalar) Scale 0.25 4 —_ . ~
2 3 4
data
Q [scalar) Scale Q.5 8 PropModel25it o — [ }—o
e3
al (scalar) Scale 25 40
alpha [zcalar) Scale 0.01 016 chart floa1007]
cl [scalar) Scale 0.2 4 min/max: 0.07173/0 11828
lo35,/ubg5: 0.07891/0.10780
07.04.2015 181413 . ealar ol - 1 Ib68/ub68: 0.08563/0.09977
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data madian: 009224
g [zcalar) Scale 0.0175 0.28 o emnae T
Updating outputs Anmesivis \
] (zcalar) Scale 0.125 2 \\%
unsaved work — : i "'-——I—
" (scal <eal R 04 0.08 o1 012
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data S3M2Test O O
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(©Provenance for compile F# Crop_Model et e

@port file crop_input_hykl_arm_fpar.csv j [ import file yield_hykl_arm.csv J compile F# Crop_Model [ import file SiteARMInitCond ]

s
file file file”
X Y ¥
‘ file crop_input_hykl_arm_fpar.csv ‘ ‘ file yield_hykl_arm.csv ‘ module Crop_Maodel ‘ file SiteARMInitCond ‘

1‘""'\--..___\__._ .'\-,_l ___.»-'
data 2 ‘data 3 /4 1 codb\:..déia ‘l/tiata 1
l constrain code Crop_Model ].(constrain code Simulator] [impor‘[ file crop_input_hykl_arm_gpp.csv |

)

rode rode fil_gff
| Y [ 4

code Crop_Maodel

code Simulator

‘ file crop_input_hykl_arm_gpp.csv ‘

lode  data1—
Y

(make data Simulation

data
Y

data Simulation

nput 1
Y

[ make chart Simulation] [compile F# NPZModelExample] [compile F# MakeSiteConditions]

ichart }nodule }nodule
Y

l module NPZModelExample

chart Simulation module MakeSiteConditions
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