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Background

>

>

Developed at the Joint Global
Change Research Institute

Global hydrologic model built
to quantify and analyze global
water availability

Quantify future freshwater
availability under various
climate scenarios

Monthly time-step

0.5 degree spatial resolution
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Climate Forcing Potential Evapotranspiration Model Outputs

Maximum Soil Moisture

Capacity

December 4, 2017 3



o

Pacific Northwest
NATIONAL LABORATORY

Conceptual development

Extensible and portable
Configurable

Can be utilized by other models
Performance indicators

Build upon previous investments
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Capture annual and seasonal signals of
water fluxes and pools

» Incorporate the impact of land-use and
land-cover on water fluxes

» Track groundwater recharge and storage
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Development language

p(thon

o
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Python chosen due to...

» Integration potential with other
hydrologic data models
(ArcHydro, etc.)

» Widely used by the scientific
community

» Many online resources
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» Configuration l—( Configuration )
.. ' '
» On-demand data Gridded Monthly Reference Data Model Specific
Climate Data Data

» Water balance !

CO nflg U ratl O n Monthly Water Balance Module
PET Runoff Routing

» Post water balance ] ]

modules
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Plots
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> Dlag nostics Diagnostics || Hydropower
Y
Data Products
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Xanthos — Water balance module

» Core of model
» PET, Runoff, and Routing

» Pick your own
configuration

» Enforced format and types
for transferred data

ﬁ Configuration ]
J
v
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Model Specific
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» Hargreaves

B Comparable to Penman-
Monteith but requires less
parameterization

» Penman-Monteith

B Used by the UN Food and
Agriculture Organization
(FAO)

B Helps evaluate land-use and
land-cover impact on water
fluxes
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» GWAM method

B Reproduces historical streamflow PT, Total precipitation
observations and simulates the I 7
future availability of freshwater c ST Accumulated snow
t i
» ABCD method Pt ::SMt Snowmelt
B Simulates streamflow in . Upper zone SM storage
response to precipitation and v v
< QU Direct runoff
PET b [ XUSWAEO) — 3 é)
B Tracks groundwater recharge
and storage c|R, Q |
B Captures annual and seasonal
signals of water fluxes and pools N QL,
t ’ é d Slow runoff
Groundwater storage

ABCD Method
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» Cell-to-cell modified version of the River Transport Model (RTM)
B Produces gridded average channel flow and channel storage
B New improvements in estimated streamflow velocity (Li et al.)

Channel Flow

Li, H., L. R. Leung, A Getirana, M Huang, H Wu, Y Xu, J Guo and N Voisin (2015), Evaluating Global Streamflow Simulations by a
Physically-based Routing Model Coupled with the Community Land Model, J. of Hydromet., 16(2):948-971, doi: 10.1175/JHM-D-14- December 4, 2017 10
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Xanthos — Additional modules

» Accessible water

B Calculates renewable water
resources that are
accessible for use by basin

» Hydropower

B Estimates of actual and
potential hydropower
resources (Turner et al.)

‘Acc. Water <

December 4, 2017 11



o

Pacific Northwest
NATIONAL LABORATORY

Xa n t h O s E P ro d u Cts Proudly Operated by Baflelle Since 1965

Runoff
Actual evapotranspiration (AET)
Storage (soil column)

Average channel flow

Channel storage

Accessible water by basin
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Hydropower estimates and
potential

v

Diagnostics

v

Time-series plots
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100,000 Xanthos simulations for sixteen of the world’s river basins
with 100,000 combinations of parameters to examine uncertainty
in total runoff.

300
- 250 Amazon Orinoco Ganges Irrawaddy
I!:
g 200
S
£ 150
s 100
2
e} 50
0
200
< Upper Mississipi Mekong St. Lawrence Tocantins
S 150
1S
E 100
=
i 50& L
e]
0
—~ 100 .
-~ Yenisey Ob Lena Yangtze
15
1S
S
E 50
=
2
e]
0 |
— 80 .
T Congo Mackenzie Amur La Plata
o
1S
1S
E 40
s
k]
(e] |
0
Jan Jul Dec Jan Jul Dec Jan Jul Dec Jan Jul Dec
month month month month

Liu et al.,, GCM (2017); Lietal.JORS (2017); Hejazi et al. HESS (2014) December 4. 2017 13



Pacific Northwest

Xanthos — Computational Efficiency
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