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Models predict land
carbon uptake

Models predict loss of
carbon to the
atmosphere

8 Friedlingstein et al. 2014
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Obs. Informed knowledge of land biophysics and land biosphere critical for accurate predictions of current &
future carbon-climate feedbacks
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Opportunity: A constellation of satellites now exist to quantify terrestrial carbon, water & energy fluxes and processes

Multiple Sounders MODIS, ECOSTRESS, TES
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Caltech’s Climate Modelling Alliance (CliMA) Earth System Model (ESM) Provides the Earth
System Modeling and Data Assimilation Framework To Address our Science Objectives

Observations

A Next Generation ESM For Predicting Climate

» Systems design (as opposed to organic) using
latest software design techniques and modern
programming language (JULIA)

Land
b » Designed to use satellite data to quantify
chein 852;';] climate-sensitive processes (e.g. water and
iosphere

Model carbon cycles) in a statistically robust manner
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JPL role in CliMA effort

(1) Will (a) provide land biosphere model (b)
support implementation of land biosphere +
biophysics in CliIMA framework.

Y 0%
’)Cefta inty Q uanﬂf'\ca&\

!%“ i
\“‘

(2) Will get access to unprecedented data-
informed ESM capability (support science &
programmatic objectives).

Ocean Turbulence Sea lce




JPL-CIiMA land model: JPL & Caltech implementations

CliMA ESM capability
Standalone capability CLiMA
Relevant to JPL science & ¥ Atmosphere
programmatics =
JPIEItand | CLiMA
VIOGE] | Ocean/Ice

CARDANOM

Satellite POR

1. Caltech online capability: use land model to simulate B
future of Earth System =

2. JPL offline capability: use land model with atmospheric re-
analysis to ingest satellite POR into science and OSSE
analyses (Emulation capability pushed to year 3).
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JPL-ClIiMA land model design

CliMA LAND MODEL ;
R — Biosphere piophysics(sPAQ) | Other
| ' , < Dependencies
. |, CiMAESM
Vegetatio atmosphere
Land model task
implementation
* Joint effort on algorithm.
* JPL = implementation and
Structure " ' testing . . .
oy ¥ | * Caltech = CliMA integration
i v v ; CliMA ESM
} o e ' Ocean
% Carbon Soil water
A\ J
N Y Y
Based on JPL SRTD focus: collaborative design Existing CliMA ESM components

heritage code in partneship with CliMA (funded separately)
(CARDAMOM)
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~~~~~~~~ Progress highlight 1: Vegetation Biophysics in CliMA-Land

= * Plant biophysics
Sl = Lok — ] (photosynthesis, leaf area,
Ly — | e vegetation water content) and
\ A — ransmitance their response to climate are

critical for ES prediction.

075 | \ I \\ “/

/‘ * Tailoring model development
N to observations at hand: allows
for accurate estimation of plant
biophysical states and fluxes
using existing (MODIS,
TROPOMII) and upcoming
missions (SBG).
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lambda (nm) Braghiere et al., in prep.
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Braghiere et al., in prep.

| Spectral resolution |
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Progress highlight 2: GRACE-informed reduced complexity
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Assimilation of GRACE data into reduced complexity land model

e Assimilation leads to Massoud et al., in prep.



