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Investigating Remotely Sensed Precipitation from Different Sources and Their
Nonlinear Responses in a Physically Based Hydrologic Model

M /ol A s/ HMNFET
Oh, Nam Sun / Lee, Khil Ha / Kim, Sang Jun

Abstract

Precipitation is the most important component to the study of water and energy cycle in hydrology.
In this study we investigate rainfall retrieval uncertainty from different sources of remotely sensed
precipitation field and then probable error propagation in the simulation of hydrologic variables
especially, runoff on different vegetation cover. Two remotely sensed rainfall retrievals (space-borne
IR-only and ground radar rainfall) are explored and compared visually and statistically. Then, an
offline Community Land Model (CLM) is forced with in situ meteorological data to simulate the
amount of runoff and determine their impact on model predictions. A fundamental assumption made in
this study is that CLM can adequately represent the physical land surface processes. Results show
there are big differences between different sources of precipitation fields in terms of the magnitude
and temporal variability. The study provides some intuitions on the uncertainty of hydrologic
prediction via the interaction between the land surface and near atmosphere fluxes in the modelling
approach. Eventually it will contribute to the understanding of water resources redistribution to the
climate change in Korean Peninsula.

keywords : precipitation, radar, IR, CLM
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“Atmospheric models have been shown to be able
to produce a global precipitation rate to within
10-20% of that observed, but they have many serious
faults otherwise. They differ particularly in their
ability to estimate regional and subcontinental rainfall
variability, and also underestimate the frequency of
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Fig. 1. A time course of three precipitation fields: (a) gauge, (b) radar, {c) IR
Table 1. Basic statistiés of radar and IR expressed as relative errors in %
Sensor H area S area
Statistics Mean rain Relative error, e Mean rain Relative error, e
(mm/h) Mean/STD (in %) (mm/h) Mean/STD (in %)
Radar 0.0856 38/81 0.1380 7/86
1R 0.1367 121/150 0.1210 -6/93
Gauge 0.0620 - 0.1288 -
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Fig. 2. A scatter plot of Radar and IR precipitation:(a)&(b) are H area with low vegetation and
(c)&(d) are S area with high vegetation
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Table 2. Contingency table(n1:hits, n2false alarm, n3:misses, n4:rejection,
n=n1+n2+n3+n4, obs:observation, thr:threshold value, ref:reference value)

Conditions P >thr P <thr
P obs > thl” n]_ n2
])obx < th v n3 n4

Table 3. POD analysis of two study sites with threshold value 1-10 mm/hr

Area H area S area
th;;i};;’ﬁm of R Radar R Radar
0 0.36 049 0.46 059
! 021 0.25 031 0.44
2 0.16 0.27 031 037
3 0.18 0.2 0.2 033
4 0.14 0.29 0.18 0.32
5 017 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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Table 4. Relative errors of precipitation fields and the corresponding runoff forced by precipitation fields
for each study site. The gauge is used as a reference

Area Statistics Sensor Rainfall(%) Runoff(%)
M Radar 38 37
y ean IR 121 197
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Mean
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