Hydrological-Driven Validation of
MPE Precipitation Estimates




Objectives

e To provide an independent evaluation of MPE
(NWS-RFC) at hydrological relevant scales




Data Sources

©  MPE products:

— NWS LMRFC products
- Stage Il (MPE 2002) ----> Stage IV (NCEP)




Rain Gauge Network In Lafayette, LA
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Monthly Comparisons
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Categorical metrics
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Spatio-Temporal Structure
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Effect of sub-pixel variability
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Hydrologic Application:

® GSSHA: Physically-
based fully distributed
hydrologic modeling
system (Ogden and
Downer, 2002)

)

* Model Setup:

2-d diffusive wave for overlana flow
d explicit aiffusive wave for channel flow
nman-Monteith equation for ET

sreen and Ampt infiltration with redistribution




Calibration/Validation
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Conclusions & Future Work

e Overall bias is minimal (2-7% at hourly scale; almost
zero at daily/monthly scales)

e MPE has conditional bias: overestimation at low rainfall
and underestimation at high rainfall

e MPE has conditional variance: variance decreases with




Conclusions & Future Work

e Relying on a single gauge for validation can
cause overestimation of MPE errors by
~150%0-200%

 For runoff purposes, MPE have noticeable
value over typical rain gauge availability
situations.
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Continuous Statistics
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Conditional Validation based on Rainfall
Magnitude and Season

» Rainfall Magnitude conditioning

— Define a relationship between gauge and MPE as
a function of rainfall intensity.

— 9 Intensity intervals used (0.13 mm/hr — >10
mm/hr)

e Seasonal conditioning

— Define any seasonal relationship between gauge
and MPE.

— Hourly statistics plotted on a monthly basis.



Season-based Statistics

Highly Uniform Less Uniform Non-uniform
(Cold Months) (Transitional Months) (Warm Months)
Average Single Average : Average Single
g g g Single Gauge g g
Gauge Gauge Gauge Gauge Gauge
Gauge Mean (mm) 2.21 .90 2.93
Normalized Bias 0.06 0.06 0.04 0.04 -0.20 -0.20
Normalized RMSE 1.01 1.13 1.21 1.34 1.07 1.33
Correlation Coefficient 0.90 > _0.87
Efficienc 0.80 0.74




Analyzing Sub-pixel Rainfall Variability

Single Gauge or Average Gauge

— Stratified based on CV
e CV <0.2
e 0.2<CV=<05




Self-correlation Statistics

All self-correlation performed at hourly time scale.

e Spatial (G, vs. G, / MPE, vs. MPE,)
— Two 4-gauge pixels




MPE Development at River Forecast
Center (RFC)

-Precipitation Processing System (PPS)
— Reflectivity preprocessing (QC)
—  Conversion of (2) to (R). Z=250R!? , Z=300R*4

-STAGE | ~ Digital Precipitation Array (DPA)
- Hourly radar-only product over (HRAP) grid

-Mean Field Bias Correction
- Rain gauges to correct multiplicative bias

field bias correcting of DPA

- mow CKINg Jrrlrf | over each RFC domain.
n 2002 with IVIP
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Correlation
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~ Point- or

Validation Metrics

grid-based methods

e Continuous metrics

e Categorical metrics

 Intensity stratification

e Distribution-oriented metrics
e Spatial/Temporal Structure- metrics



Cumulative Distribution Function
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