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Investigating the scaling effect of the nonlinear response to precipitation
forcing in a physically based hydrologic model

M+, o| A B
Nam Sun Oh, K Lee

Abstract

Precipitation is the most important component and critical to the study of water and energy cycle.
This study investigates the propagation of precipitation retrieval uncertainty in the simulation of
hydrologic variables for varying spatial resolution on two different vegetation cover. We explore two
remotely sensed rain retrievals (space-borne IR-only and radar rainfall) and three spatial grid resolutions.
An offline Community Land Model (CLM) was forced with in situ meteorological data In turn, radar
rainfall is replaced by the satellite rain estimates at coarser resolution (0.259, 0.50 and 10) to determine
their probable impact on model predictions. Results show how uncertainty of precipitation measurement
affects the spatial variability of model output in various modelling scales. The study provides some
intuition on the uncertainty of hydrologic prediction via interaction between the land surface and near

atmosphere fluxes in the modelling approach.
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Statistics of hourly precipitation and sensor retrieval error
(1° grid-averaged value for the period May to Oct 2002) for both sites
HOLL SALL
Mean(mm/h) Relative error, mean N (mm/h) Relative error, mean
ean(mm, ean (mm,
(STD) (in %) (STD) (in %)
IR 0.1367 60(130) 0.1210 -12(76)

Nexrad 0.0856 0.1380
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2. #olE2t IR &<l POD

POD of radar and IR rain estimate presented for different rain-rate thresholds
HOLL SALL
Rain rate threshold
IR Radar IR Radar
(mm/h)
0 0.36 0.49 0.46 0.59
1 0.21 0.25 0.31 0.44
2 0.16 0.27 0.31 0.37
3 0.18 0.26 0.26 0.33
4 0.14 0.29 0.18 0.32
5 0.17 0.25 0.20 0.30
6 0 0.10 0.12 0.19
7 0 0.14 0.13 0.13
8 0 0 0.09 0.18
9 0 0 0.10 0
10 0 0 0.20 0
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