Exploring the role soil moisture feedbacks in the North

American Monsoon region

T. Xiang, formerly Ariz. State U.
E. Vivoni, Ariz. State U.
D. Gochis, A. Dugger, M. Barlage, NCAR

e

B NCAR




LandAtmosphere Coupling Investigations

Monsoon
Dalily‘Rainfall Patterns: 1100
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A Clouds and rainfall form
earliest over high topography,
rainfall is light

A Storms grow and organize
later in the afternoon,
growing taller and with
heavier rainfall

A Large, organized
thunderstorms exist in the
evenings over low elevation
areas

A Light, shallow rainfall occurs
at night

A Growth of storms appears to
be linked to moisture
availability, and other
dynamics

high specific humidity .




Basic Principles on CouplddydrometeorologicalProcesses
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AHowdo routing processeis
complex terrain influence these
circulations?

Alsthere a detectable difference T
from an NWP/QPF perspectie P a




A Basic Principles on CouplelgdrometeorologicaProcesses and
Research Question

A WRFHydroSystem Description
A Uncoupled model deployment and evaluation

A Fully:coupled landatmosphere couplingnvestigations
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A communitybased, supported coupling architecture designed to provide:
1.

An extensiblemulti-scale &muIti-PhySicsland-atmosphere modeling capability for conservative, coupled a
|

uncoupledassimilation & predictioiof major water cycle components such@gcipitation, soil moisture,
snowpack, groundwater, streamflow, inundation
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continental river basins & minutes to seasons)

Research modeling testbed for evaluating and improving physical process and coupling representation

100’s m -1’s km 1-10’s m

Can be run fulkzoupled with WRF or in an offline mode, driven by prescribed
meteorological data

Website: https://www.ral.ucar.edu/projects/wrf hydro



https://www.ral.ucar.edu/projects/wrf_hydro

WRFHydro systendlescription

Column Land Surface Models: Output Variables:
Noah/NoahMRSACHTET*  Evapotranspiration
v Soil moisture/Soil Ice Channel & Reservoir

+ O 23> &8> Snowpack/snowmelt Routing Models:

: w il I I Runort Hydrologic and Hydrauli
JL m[ Radiation Exchange

ol S R | Energy Fluxes

Plant Water Stress
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2-wa uplin :
y goupling A 1-w plingor  output variables:
T y coupling Streamflow
River Stage

Flow Velocity
Reservoir Storage
& Discharge

Terrain Routing Models:
Overland, subsurface flow

Output Variables:
Stream Inflow, Surface Water Depth, Groundwater Depth, Soil Moisture
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A Organization of spatial variability

Flow Along Soil-Bedrock Interface
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Basic Principles on CouplddydrometeorologicalProcesses

A Organization of spatial variability

DEM: Water table Soil moisture Stream channel
100 m depth (m) inflows
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Northern Alps :
Germany
Domain:
~140x220 km



Experimental Approach:
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A Establish fidelity vs. available terrestrial hydrologic observations
A Flux tower data
A MODIS LST and derived ET

ASet up experimental coupled model simulations:

A Examine sensitivity of atmospheric structure to surface hydrologic
Initialization



WRFHydro Implementation in NW Mexico:
ALYAGALET AYLE SYSyYyGFdAazy FyR Ol



