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Uncertainties in hydrological projections
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lsotopic models

LMDZ  (Risietal 2010a) Isotopic data needed:

—vapor to evaluate LMDZ
_precip [ Oor force ORCHIDEE

i ) to evaluate
— soil-precip ORCHIDEE

ORCHIDEE (Risietalinrev,a)

= need collocated measurements in different reservoirs at each site
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Vapor and precipitation isotopes
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Soil water and biosphere isotopes

» 2 MIBA sites: Yatir (Israel, Raz-Yaseef et al 2009) and Le Bray

(France, Wingate et al 2009, shown here)
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Soil water and biosphere isotopes

» 2 MIBA sites: Yatir (Israel, Raz-Yaseef et al 2009) and Le Bray
(France, Wingate et al 2009, shown here)
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Soil water isotopes
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River water isotopes

GNIR and GNIP data

60N/
30N
Eq,

30S

60S: —— : —
180W  120W  60W 60E  120E 180E

LMDZ ORCHIDEE 80

60N{~E]
30N
Eq]

30S.

OsiSOW 120w 60W 0 60E 120E  180E
L —— O
-6 -4 -3 -2 -1-05051 2 3 4 6

2) Models 5180r — 6180n (%0) 9/22



Summary on evaluation

» Extensive evaluation of LMDZ and ORCHIDEE

2) Models 10/22



Summary on evaluation

» Extensive evaluation of LMDZ and ORCHIDEE

» Need to better evaluate isotopic representation
= continuous, collocated meteorological, hydrological and
isotopic data in different reservoirs

2) Models

10/22



Summary on evaluation

» Extensive evaluation of LMDZ and ORCHIDEE

» Need to better evaluate isotopic representation
= continuous, collocated meteorological, hydrological and
isotopic data in different reservoirs

» combine networks: MIBA-US, CarboEurope, GNIP, USNIP
» NEON

2) Models

10/22



Summary on evaluation

» Extensive evaluation of LMDZ and ORCHIDEE
» Need to better evaluate isotopic representation
= continuous, collocated meteorological, hydrological and
isotopic data in different reservoirs
» combine networks: MIBA-US, CarboEurope, GNIP, USNIP
» NEON
» Goal: develop isotopic diagnostics to evaluate land surface
processes in models relevant for hydrological projections

T o
e soil } S
// moisture
‘\\ D ~

2) Models 10/22



Summary on evaluation

» Extensive evaluation of LMDZ and ORCHIDEE
» Need to better evaluate isotopic representation
= continuous, collocated meteorological, hydrological and
isotopic data in different reservoirs
» combine networks: MIBA-US, CarboEurope, GNIP, USNIP
» NEON
» Goal: develop isotopic diagnostics to evaluate land surface
processes in models relevant for hydrological projections

/,/'/ s0il } 5 N
// moisture
S s/
— water table =>—"

.4 potential isotopic diagnostics

2) Mod@l 10722



1) surface water budget

AR

moisture \

3)lsotopic diagnostics 11/22



1) surface water budget
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Estimating bare soil evaporation ratio
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Estimating bare soil evaporation ratio
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Detecting changes in surface water budget
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2) Diffusion/infiltration in soils
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3) Pathways from precipitation to rivers
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3) Pathways from precipitation to rivers
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4) Continental recycling

Water tagging:

PDF of vapor composition
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Water isotopes and continental recycling

decrease in precip variance when soil moisture is prescribed
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Water isotopes and continental recycling

decrease in pre(np variance when soil moisture is prescribed
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Estimating continental recycling
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Estimating continental recycling
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Isotopic signature of land-atmosphere feedbacks
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Isotopic signature of Iand—atmosphere feedbacks
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Monitoring land-atmosphere feedbacks
related to land use change or global warming
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Monitoring land-atmosphere feedbacks
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Monitoring land-atmosphere feedbacks
related to land use change or global warming
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Conclusion

» Potential of isotopic measurements to evaluate a broad range
of processes in land surface models

continental
recycling

surface
water budget
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diffusion

runoff and
drainage processes

Conclusion and perspectives 21/22



Perspectives

Goal: develop observable isotopic diagnostics to evaluate land
surface processes in climate models relevant for projections:

Conclusion and perspectives 22/22



Perspectives

Goal: develop observable isotopic diagnostics to evaluate land
surface processes in climate models relevant for projections:

> exploit new data:
MIBA/NEON, new in-situ vapor data, satellite datasets

Conclusion and perspectives 22/22



Perspectives

Goal: develop observable isotopic diagnostics to evaluate land
surface processes in climate models relevant for projections:

> exploit new data:
MIBA/NEON, new in-situ vapor data, satellite datasets

» relevance for hydrological change projections

» what are the processes whose representation determine the
model’s behavior in both present-day and projections?
(global warming, land use change: deforestation, irrigation)

Conclusion and perspectives 22/22



Perspectives

Goal: develop observable isotopic diagnostics to evaluate land
surface processes in climate models relevant for projections:
> exploit new data:
MIBA/NEON, new in-situ vapor data, satellite datasets
» relevance for hydrological change projections
» what are the processes whose representation determine the
model’s behavior in both present-day and projections?

(global warming, land use change: deforestation, irrigation)
» -> more senstitivity tests and process understanding

Conclusion and perspectives 22/22



Perspectives

Goal: develop observable isotopic diagnostics to evaluate land
surface processes in climate models relevant for projections:
> exploit new data:
MIBA/NEON, new in-situ vapor data, satellite datasets
» relevance for hydrological change projections
» what are the processes whose representation determine the
model’s behavior in both present-day and projections?

(global warming, land use change: deforestation, irrigation)
» -> more senstitivity tests and process understanding

> robustness across models:

» do isotopic diagnostics constrain same processes in all models?
» are processes found relevant for projections in
LMDZ-ORCHIDEE equally relevant for all models?

Conclusion and perspectives 22/22
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Goal: develop observable isotopic diagnostics to evaluate land
surface processes in climate models relevant for projections:

> exploit new data:
MIBA/NEON, new in-situ vapor data, satellite datasets

» relevance for hydrological change projections

» what are the processes whose representation determine the
model’s behavior in both present-day and projections?
(global warming, land use change: deforestation, irrigation)

» -> more senstitivity tests and process understanding

> robustness across models:

» do isotopic diagnostics constrain same processes in all models?

» are processes found relevant for projections in
LMDZ-ORCHIDEE equally relevant for all models?

» model inter-comparisons:

» ORCHIDEE, isoLSM, soon CLM and ORCHIDEE-multi-layer
» SWING2, AR4 CMIP3
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Evaluation of soil and biosphere isotopes

» 2 MIBA sites: Le Bray (France) and Yatir (Israel, shown here)

Yatir, Israel, 2004-2005
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Diurnal cycles in leaves: Kansas
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Diurnal cycles in leaves: Germany
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Evaluation against SCIAMACHY
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Evaluation against TES
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Continental recycling
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