A complete 50-yr (1960-2009) daily
gridded 1-km rainfall dataset in Taiwan:
Its construction and applications
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Goal: provide a “complete” dataset for impact studies
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* Daily rainfall time series is treated as Latent

Gaussian Variable (LGV; Glasbey and Nevison
1997)

* Rainy days and no rain days can be modeled
simultaneously and guaranteed to be Gaussian
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No rain days
are censored

Concept of LGV
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Daily rainfall (P) is modeled as LGV (2)

nZ= X+ X,« PX3+ X, « PZ*3 when P > 0;
» Z = censored values; randomly selected from

Gaussian deviates but satisfying Z < X;, when
P =0 (no rain days)

Parameters (x, * X, * X3 ~ X,) in the above
empirical power-law relation (quadrature form)
can be estimated by MLE (modified Newton-
Raphson algorithm) while linking observed
rainfall time series (P) to normal scores (Z)
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Data richness
is important!
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(1)Normalize : Z

dslcol LGV (Daily) (3)FI IR LB R T 2 4
(2)Parameters:X;~X, AL
(month-by-month)
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{ Fq = Nr/N = exp(a+bX1+cX12) #a, b, ..., i: [0y

In(Nr) =d + eP + fP2+ gd + hA +iH%>  ¢: lat.; A: long.
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Dist. of parameter X,
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fq = Nr/N = exp(a+bX,+cX,’), where Nr is determined
by In(Nr) =d +eP +fP?+gd +hA +iH>> , P: mean
monthly rainfall; ¢: lat.; A: long.; H: elevation
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Dist. of parameter X,

Obtained parameters
can be used as the

daily rainfall generator
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CLIMATE
(1960-2007)

TCCIP_prcp_1km
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Typhoon SHIRLEY (1960)
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Typhoon MORAKOT (2009)
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Worst (left) and best (right) cases of data richness

1960~1969 (JJA)

1960~1969 (SON)

1998~2007 (JJA)

1998~2007 (SON)
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Gridded Precip. & Temp. E}HER FEFE
SPEI-based Multi-scalar Taiwan 50-yr (1960-2009)

drought dataset (santiago et al. 2010 BAMS)

[0 PET is evaluated in terms of Thornthwaite’s formulae
(1948)

0 D (P minus PET) time series is modeled by 3-p Log-logistic
distribution (LLD; demonstrated by L-moment ratio
diagram)

[0 Parameters of 3pLLD are estimated by SDPWMs (Timothy,
2002 J Hydrology) combined with a parabola Newton-
Raphson iteration algorithm (He, 2004 Commun. Numer.
Meth. Engng.)
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Monitoring drought potential
2004/12 (spei_06m)
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(Dynamical-) Statistical Downscaling

MRI 20-KM p
Resolution Model 1-km Resolution
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Statistical Relationship
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Corrected Model Data




Rainfall Mean Climate (1979-2003)
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Future Rainfall Projection (vs. 1979-2003 mean)
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Summary

Integrating various data sources from government

agencies, a complete (no missing values) but self-contained
(solely based on stations information) daily gridded rainfall
dataset with 1-km resolution is constructed for 1960-2009.

Uncertainty is larger when rainfall intensity increases.
Obtained parameters can be used as a rainfall generator.

Combined with gridded temp., a gridded SPEI dataset,
applicable for drought monitoring, is also generated (with
various timescales from 1-month up to 2-year).

Current version (TCCIP_PrcpDaily _1km_v1) serves as a
benchmark for future improvements.



