Food and water security major concern

by A

Changing climate means
unpredictability in the
availability of our water
resources

Increasing population and dietary
changes put pressure on our food and
water resources




Food and water security major concern
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More frequent occurrences of extreme weather events causes year to year variations in
crop vields. For all these reasons its critical to be able to understand food and water

availability for the future



Using global crop models to predict impacts of
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Water Productivity

YIELD (weight)

4 ‘U “ d l ’A i y |
. ' L ! ] \
| L Sy Q i
) 2 Rl A &Y 9
b N\ b /: \ “
o 4 '.; % 5l U
R e t N {1 T l
- b RN ‘ k ,
;, ) / " — 7 % viv " N /
& NPT L\
4 ] b Al T , :
|

CROP WATER
PRODUCTIVITY

WATER CONSUMED (volume)



Outline of paper

 Open access models with output yield and ET data

 Within the ISIMIP framework 2a and 2b protocols

 Evaluation of 2a model outputs

e Future trends from 2b data



Evaluation

. Based on FAO harvested yield data (annual)

. Based on CMRSET ET data (annual)

Shapefiles of used irrigated and rainfed crops
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Irrigated maize Rainfed maize Irrigated rice Rainfed rice



ISIMIP 2a
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Evaluation — Maize AET (mm/year)
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Evaluation — Maize Yield (tonnes/hectare)
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Evaluation — Rice AET (mm/year)
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Evaluation — Rice Yield (tonnes/hectare)
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Summary 2a evaluation

Individual Run (bias) Average Model (bias) Average Forcing (bias) Average Scenario (bias)

Maize AET Epic Boku-GSWP3-Default Epic Boku Princeton Default
Rice AET Lpj Guess-GSWP3-Default Lpj Guess Princeton Default
Soy AET Lpj Guess-GSWP3-Defaut Lpj Guess Princeton Default
Wheat AET Orchidee Crop-Wfdei-Fullharm  Epic Boku GSWP3 Harmnon

Maize Yield LpjmI-WFDEI-Default Pepic Watch
Rice Yield Lpjml-Watch-Default Lpj Guess Princeton Fullharm
Soy Yield Gepic-Watch-Fullharm Gepic GSWP3 Fullharm

Wheat Yield Lpj Guess-Watch-Harmnon Clm Crop Watch Fullharm



ISIMIP 2b
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Evaluation — Maize AET (mm/year)
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For the three models with output data available in 2b, the above graph shows the AET evaluation on
their average performance within the 2a (historical) using all forcings and scenarios.



Evaluation — Maize Yield (tonnes/hectare)
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For the three models with output data available in 2b, the above graph shows the Yield evaluation
on their average performance within the 2a (historical) using all forcings and scenarios.



. Historical
. RCP2
‘ RCP6.0

. No human influence
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Future Projects — Maize Yield (hg/ha)

7
5
6
5
5
5

. RCP6.0

3
25

Ao

25 e

5607
6802
£802
Leoz
120z

6502
£50T
LvozT
1Yoz
s€0T
6202
€20z
Loz
110z

666T
€66T
2861
1861
sL6tT
6961
€961
2561
TS6T
SYET
6E6T
EE6T
Lz61
1261
stet

€061
£68T
168T
S88T
6L8T
€481
£981
LEEN

5602
6802
€802
Loz
10T
5902
6502
€502
Lvoz
oz
S€0Z
6202
€202
10z
1102
500z
666T
£66T
£86T
86T
56T
696T
€96T
£s6T
1561
SY6T
GE6T
€E6T
Lz6t
1zZ6T
ST6T
606T
£06T
2681
68T
588T
6481
€481
2981
1981

model averages
rcp2.6 and
show a
trend in

and both
rcp6.0

Yield

downward
maize

Most

PEPIC

W s60¢

680C
1 £807
LeoT
1207
s907
3 650¢
£soz

TroT
SE0T
6202
£20T
JA%iT
Tioe
5007
666T
€661
£86T
86T
SL6T
L] 696T
E96T
ze6tT
TS6T
SYET
BE6L
EEGT
Lz6T
Tz6T
ST6T
606T
€061
£68T
68T
S88L
6LBT
€LET
2981
98T

LPJML
RAINFED

S60Z
6802
£80T
Leot
1202
s90Z
6502
£50T
LvoT
oz
s€0z
6202
€202
L102
110z

666T
€661
2861
1861
SL6T
696T
€961
£s6t
TS61T
SY6T
6E6T
£€61
Lz6t
TT6T
ST6T
6061
€061
2681
1681
S88T
681
€481
£981
1981

GEPIC

PEPIC

LPJML

GEPIC



. Historical
. RCP2
‘ RCP6.0

. No human influence

—
S
(q0]
Q
>

€

£
_I
L 2
<C 3
Q £
R
o

— g ® &8 8 8 B 8 8§ 8
i’
(@)
Q

o —
@)
S

(ol
Q
S
)

)
ummmmmmmmm

L

60T
6807
€802
Leoz
120z

6502
€502
Lvoz
1oz
s€0T
6202
€207
2102
TT0T
S00Z
6661
€661
2861
86T
SL6T
6961
€961
Ls6t
TS6T
SYET
6E6T
EE6T
Lz6T
1z6t
St6T
6061
£06T
£681
1681
<881
6481
€481
2981
1981

6£8T
€481

1981

PEPIC

LPJML

GEPIC

RAINFED

500

450

400

o
c
©
(%)
Q
Qo
O
| -
O
>
©
I3
o
O
S
<

350

both rcp2.6 and rcp6.0

show
trend

downward

AET

d

300

250

in rice

5602
6807
€807
Loz
10z
5902
650T
€50T
Lyor
1v0z
s€02
6202
€202
L0z
110z

666T
€66T
£86T
86T
SL61
6961
£96T
£S6T
TS6T
SYET
6€6T
£E6T
Lz6T
Tz6T
ST6T
6061
€061
£68T
T68T
S88T
6.81
€81
£98T
1981

5607

220z
10z

PEPIC

LPIML

GEPIC



. No human influence
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Future Projects — Rice Yield (hg/ha)
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Future Projects — WP Irrigated Maize anomaly (kg/km?3)
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An increasing trend in Maize Water Productivity can be seen. This is most likely due to the
fact that there is a larger decrease in maize AET than maize Yields.



Future Projects — WP Irrigated Rice anomaly (kg/km3)
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An increasing trend in Rice Water Productivity can be seen. An increase in rice yield and a
decrease in aet ensures this trend.



Current Conclusions — 2a

 no clear consensus in predicting yield or ET

* Ensemble product generally goes in the same trend however
there is a large bias

e EPIC-BOKU and LPJ-GUESS, Princeton and default better at
predicting AET

* Fullharm scenario better at predicting yield



Current Conclusions — 2b

 Most models predict downward trend in maize yields and aet

 All models predict downward trend in rice aet

 All models predict upward trend in irrigated rice yields

* Noclear trend in rainfed rice yields

 Magnitudes are very different amongst models



Further work

 (Calculation of WP anomaly graphs

 Same analysis for African countries
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