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RESEARCH QUESTIONS

Satellite-precipitation Hydrological Applications

What are the uncertainty characteristics in
satellite retrievals and how are those errors
propagate in hydrologic simulations

What improvements are obtainable in
satellite rainfall estimation of mountainous
heavy precipitation events and how those
improvements impact flood modelling?

v' How to apply error corrections of satellite
rainfall products in absence of ground
reference data?

v' What kind of hydrologic modeling, or
parameter estimation procedure, is most
appropriate in the case of satellite rainfall
forcing data considering satellite data
uncertainty and spatial resolution.
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MULTIREGIONAL EVALUATION OF SATELLITE PRODUCTS
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IVIULTIREGIONAL EVALUATION OF SATELLITE PRODUCTS
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MULTIREGIONAL EVALUATION OF SATELLITE PRODUCTS
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EVENT BASED ANALYSIS: COLORADO FLOODS — SEPTEMBER 2013
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EVENT BASED ANALYSIS — MEDITERRANEAN FLASH FLOOD EVENTS
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NORMALIZED MEAN ERROR

RAINFALL ERROR VS. MAGNITUDE
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NORMALIZED MEAN ERROR
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HYDROLOGIC ERROR PROPAGATION
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ROLE OF ELEVATION ON SYSTEMATIC ERROR

3B42 CMORPH PERSIANN
3| = Unadjusted 0.5 = 0 b -
—_— =  Adjusted " SR ™
('_5 2 = = '.'1.' - B
Y— " o ORI 04l ="y -
C . .-“i. |- .. . [ ]
© o wotmBs 4
-0.5
o -0.8
E 3 J 0.5 _ .i 0 _
LIJ 2 , . [ . I.,. u ..\.. ] - f
0: 1| [ II; i 0 = = 04 ™ '.
2 - - Eang 2" = i = " .—
ol_=™= l-; = 05 e’ 2" .1- [
| | -, ] | |
-0.8
1600 1800 2000 2200 1600 1800 2000 2200 1600 1800 2000 2200
0.4
2 "* 04
) -
n L |
; 1 L] l. = il "L 0= LB
o .- E mom O—== .—"-‘. = = = & I
— n " i mue g
LL “memmy = B 0.4
c 0 = -0.4
- 0.4
2 N
LIJ ol 04 n - ] [~
' " - LT L L I -
= LT - 0wyt
] = 0 = - L. T,
| | N | |
ll-.' = ...‘: - -0.4 ..F.I
o—= " -0.4 - " =
1600 1800 2000 2200 1600 1800 2000 2200 1600 1800 2000 2200

[Mei et al. 2015, JHM]

Satellite-precipitation Hydrological Applications
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EFFECTS OF BASIN SCALE, SEASONALITY AND FLOW SEVERITY
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Satellite Precipitation Products
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ERROR RATIOS (RUNOFF TO PRECIPITATION)
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ERROR ADJUSTMENT FRAMEWORK
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CASE STuDY 1: |V|OUNTAINOUS FLASH FLOODS
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RADAR VS. NWP-SATELLITE RAINFALL ERROR ASSESSMENT
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RAINFALL-RUNOFF SIMULATIONS — ONLY RAINFALL BIAS ADJUSTMENT
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CASE STUDY 2: MID-ATLANTIC HURRICANES
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ERROR CORRECTION FUNCTION
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ERROR METRICS
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ERROR METRICS
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ERROR METRICS
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RUNOFF ERROR ANALYSIS - MAY 15 2014 IPHEX CASE
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CONCLUDING REMARKS

Overall error analyses results show that satellite precipitation
exhibits complex error propagation characteristics in flood
simulations including dependencies on basin scale, elevation
and storm type and severity.

High-resolution (<2km) NWP simulations of mountainous heavy
precipitation events can provide realistic rainfall fields that can
be used to derive adjustments to satellite estimates.

More realistic hydrologic simulations are achieved using rainfall
forcing from the NWP-adjusted satellite estimates relative to
non-adjusted satellite or NWP rainfall fields.
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