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VIC In a glimpse

VIC stands for Variable Infiltration Capacity; developed as a simple land
surface model (Liang et al., 1994).

VIC is a meso- to large- scale model at grid scale.

The soil characteristics are considered to be homogeneous for every soil layer
in a gird and can vary from one grid to another.

VIC accounts for various land covers and lakes within a grid.

Infiltration capacity varies based on a distribution of saturated areas define by
b as infiltration shape parameter.

I, =f(W;+W,); R=P—1;

Base flow is calculated based on storage of the lowest soil layer as a
nonlinear reservoir.

B=1(W,)

Water flow between the layers are calculated by an approximation of
Richards equation.

VIC is able to calculate energy fluxes for soil profile and lake (1-D lake
model).

VIC is able to account for frozen soil and its impact on infiltration and
transpiration.

The routing model is consist of a unit hydrograph at a grid scale and
linearized Saint-Venant equation based on velocity and diffusivity.



What made VIC, VIC?

o It Is simple (easy to understand for bucket eeers like mel!).

e It uses combinations of conceptual and physical
representations (not too physical, not too conceptual).

e It has a powerful infiltration formulation (HBV-type). It fits
everything!!

o Earlier versions (before V.5) uses daily time series as input.




GWEF VIC-related activities — (1) Assessment/improvement

We have reviewed +50 articles related to VIC
 True model validation/evaluation is rare.
 Not very good performance in accordance with in situ observation

* Routing which includes reservoir operation is usually not reported (except
one paper; which is not mentioned how It was implemented).

» Regionalization of the conceptual parameters is not well explored (only one
recent paper to our knowledge).

* Model parameters uncertainty and sensitivity is not well explored (only one
paper to our knowledge).

* Assumptions on within grid cell variabilities might be unrealistic and
computationally inefficient.



GWF VIC-related activities — (2) Model set up
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GWEF VIC-related activities — (2) Model set up (VIC-GRU)

Traditional VIC implementation VIC-GRU implementation
A cell size should be No cell size is
decided needed
Forcing should be Forcing remains the
aggregated original resolution

Soil parameter should
be aggregated

Percentage of each land

Soil parameter remains
the original resolution

Land cover extent are

cover is only used for
every grid. Spatial
extent is lost.

preserved.

This is the highest possible
resolution the model can be run
for, resolution higher that this are
computational burden. The spatial
extent of model simulations are
preserved.




GWEF VIC-related activities — (2) Model set up (VIC-GRU)

Advantages of VIC-GRU:

e It Is the most computationally efficient model set up, any set up with
more number of elements Is an unnecessary computational burden.

* The effects of land cover, soil type, elevation zones can be controlled
separately and relative constraints can be imposed based on them.

e It simplifies the VIC input files.

* It can help to account for various configurations, for example, forcing
can be amended based on the aspect of every GRUSs.



GWEF VIC-related activities — (2) Model set up (VIC-GRU)

Advantages of VIC-GRU:

* It makes the model comparison easier with GRU-oriented models such
as MESH or SUMMA.

e The change of the land cover over time can be directly applied to the
proportions of every GRUSs.



GWEF VIC-related activities — (2) Model set up (VIC-GRU)
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GWEF VIC-related activities — (2) Model set up (VIC-GRU)

VIC-GRUs

August 2005

Runoff + base-flow

[mm/month]

B a River network and sub-basins
0.0 100.0 based on Hydrologically-

conditioned DEM VIC-GRUs model runs

for sub-basins



GWEF VIC-related activities — (3) Optimization, Sensitivity and
Uncertainty Analysis

Parameter constraints:

rOOtGRUl,Iayer1 [%] > rOOtGRUZ,Iayer1 [%]
depth GRU, layer, [m] > depthGRul,layer2 [m]

depth GRU,,layer; [m] = depth GRU,  layer; [m]

Process constraints:
ETgry, [IMMiyr]> ETee, [mmiyr]

R gy, [MM/ yr]> R gy, [Mm/ yr]




GWEF VIC-related activities — (3) Optimization, Sensitivity and
Uncertainty Analysis

Soil parameters

Infilt Variable infiltration curve parameter (b;s.)
Fraction of Dsmax where non-linear base
Dsmax .
flow begins
Conceptual ['pg Maximum velocity of base flow
soil Fraction of maximum soil moisture where
parameters | VS non-linear base flow occurs
c Exponent used in baseflow curve, normally
setto 2
depth Thickness of each soil moisture layer
Expt
Ksat
Phi_s
bubble Bubbling pressure
Physical | quartz Fraction of quartz
soil Bulk_density
parameters | Soil_density
Wer FRACT Frgction of soil moisture content at critical
- point
Wpwp_FRACT Fraction of soil moisture at wilting point
Resid moist




GWEF VIC-related activities — (4) Scenarios of Change

Scenarios of change should be prepared for to the VIC model.

The VIC model doesn’t have any formulation or parameterization which
can guarantee the long term trend outside of yearly cycles.

The VIC model i1s the consumer of future scenarios, not
the producer...



GWF VIC-related activities — (5) Communication
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Flood Inundation Mapping: HAND Method

National Water Model
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