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Importance of Representing Agriculture in ESMS o ss

» Nearly 40% of Earth's land surface is devoted to agriculture, managed
for various cropping, livestock grazing, or mixed farming systems;

» Key Agricultural management to capture:
= |rrigation

= Agricultural management: planting, harvest, fertilization, phenology/physiology
(crop type specific)
= Linkage to biogeochemical cycling
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Improving the Performance of ELM/CLM in Representin
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» Incorporated groundwater pumping, and County-level irrigation
fertilization schemes into the Community Land ol "7~ defaut |
Model (CLM); LA mn i Ty

» Calibrated CLM simulated irrigation amount and* {&g¥ ¥
crop yields against county-level agricultural
census;

» Demonstrated that irrigation, groundwater
pumping, and crop management greatly alter T e
regional water and carbon dynamics, and can gﬁimgfgaf :
influence local and regional climate; xigieﬂ"’

» These tools and results are ready for integration,,, ‘
with IAMs in a regional context.
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Pacific Northwest

Inform ESM simulations with Demeter products W
- Projected % change in land cover by 2090 compared to the 2005 condition
RCP8.5 RCP4.5
“ Business as usual Mitigation
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GCAM PRIMA RCP8.5 LULCC scenario: PacificNoKt/
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GCAM PRIMA RCP4.5 LULCC scenario: PacificNoKt/
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Current GCAM—->Demeter->CLM it
numerical experiments

>
>

Proudly Operated by Baffelle Since 1965

Domain: CONUS at 0.125x%0.125 degree;
Land model: CLMA4.5 with the crop modules on

(explicitly simulates corn/soybean/spring cereal);

Land cover: Demeter downscaled land cover maps from GCAM at 5-year interval
Climate data: RESM driven by CCSM4 for RCP4.5 and RCP8.5, bias-corrected by NLDAS

(supported by PRIMA/RIAM)

Experimental Design
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Huang, et al., in prep
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Change in summer net ecosystem exchange, i norgest
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RCP8.5, 2065-2094 vs. hist Proudly Operated by Batlele Since 1965
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Change In Summer net eCOSyStem eXChangei Pacific Northwest
RCP4_5, 2065—2094 VS. hist NATIONAL LABORATORY

Proudly Operated by Baffelle Since 1965
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Change in summer GPP, RCP8.5
2065'2094 VS . h |St Proudly Operated by Balfelle Since 1965
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Change in summer GPP, RCP4.5

2065-2094 vs. hist
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Change in summer ET, RCP8.5 paciﬁcm:fﬁj
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Change in summer ET, RCP4.5 Paciﬁcm:ﬁj
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Change in summer runoff, RCP8.5
2065-2094 vs. hist
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Change in summer runoff, RCP4.5
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Proudly Operated by Baffelle Since 1965
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ET changes at the water resource region level
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Runoff changes at the water resource region level

New England RCP8'5
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Importance of representing management: Z
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effects on Arunoff e <.
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Conclusion and discussions

-

ESM simulations allow us to assess the effects of climate and LULCC
changes in a holistic way;

Significant changes in terrestrial hydrology induced by climate and
LULCC are projected by end of this century;

The LULCC effect might amplify or cancel out the climate effect,
depending on the water resources region or season of interest;
Mitigation efforts could lead to unexpected consequences if the
Interactions among Earth system processes are not fully captured,;

Model assumptions in GCAM, Demeter, and CLM all contribute to
uncertainties in our results. Future research will focus on
understanding and quantifying such uncertainties.

February 9, 2018 19



o

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965

Acknowledgement

USDOE Office of Science: Integrated Assessment Research Program

Thank youl!

20



	The Joint Effects of Climate and LULCC on Terrestrial Hydrology over the Conterminous United State in the 21st century
	�Importance of Representing Agriculture in ESMs
	Improving the Performance of ELM/CLM in Representing Regional Agro-ecosystems and Hydrology
	Inform ESM simulations with Demeter products
	GCAM PRIMA RCP8.5 LULCC scenario:�dominant PFT changes
	GCAM PRIMA RCP4.5 LULCC scenario:�dominant PFT changes 
	Current GCAMDemeterCLM �numerical experiments
	Change in summer net ecosystem exchange, RCP8.5, 2065-2094 vs. hist
	Change in summer net ecosystem exchange, RCP4.5, 2065-2094 vs. hist
	Change in summer GPP, RCP8.5�2065-2094 vs. hist
	Change in summer GPP, RCP4.5�2065-2094 vs. hist
	Change in summer ET, RCP8.5�2065-2094 vs. hist
	Change in summer ET, RCP4.5�2065-2094 vs. hist
	Change in summer runoff, RCP8.5�2065-2094 vs. hist
	Change in summer runoff, RCP4.5�2065-2094 vs. hist
	�ET changes at the water resource region level
	�Runoff changes at the water resource region level
	Importance of representing management:�effects on △runoff
	�Conclusion and discussions
	�Acknowledgement

