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Estimating Monthly Runoff Using Reanalysis Precipitation Data for Ungauged
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ABSTRACT

Estimating runoff for small-scale water resource development projects requires rainfall data from
nearby stations. However, rain gauge stations are often sparse in mountainous areas. To address this
issue, reanalysis precipitation data has been introduced for data-scarce regions. This study evaluates
the performance of the WorldClim and CHELSA data by comparing them with observations from nine
rain gauges in Kanchanaburi Province from 2000 to 2018. Results indicate that both datasets exhibit a
strong correlation with gauges data, with CHELSA showing a slightly higher correlation coefficient (r=0.84)
than WorldClim (r=0.79). Regarding accuracy, CHELSA demonstrates very good performance with
a slight positive bias (PBIAS=+4.16%), while WorldClim shows satisfactory performance but with
a considerably higher positive bias (PBIAS=+22.64%). Runoff estimates for six small-scale water resource
projects, calculated using these reanalysis precipitation datasets, differ from those derived from gauge
observations, with relative differences ranging from -28.82% to +100.68% for WorldClim and from -
12.64% to +87.39% for CHELSA. This study highlights the potential of reanalysis precipitation data for
hydrological applications in ungauged areas, supporting the planning and design of reservoir capacity

and irrigable areas.
Keywords: Reanalysis precipitation data, Ungauged areas, Kanchanaburi province
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98°30°E 99°00E 99°30°E Rainfall Station (RID)
station!D | Name | AvailableData
Z 13102*  A. Bo Phloi 1980 - 2011
::_ 13022*  A.ThaMuang 1980 - 2011
13063*  A. Sangkhla Buri 1987 - 2016
130211 Ban Lum Sum (K.10) 1972 — Now
130221 Huai Mae Nam Noi (K.22A) 1972 — Now
g 130231 Ban Thung Na Nang Rok (K.12) 2000 — Now
9 130511 Hydrological Center 7 1996 — Now
130561 Huai Bong Ti (K.32A) 1995 — Now
130571 Ban Thong Pong (K.44) 1995 — Now
130631 Mae Nam Khwae Noi (K37) 1999 — Now
§ 130641 Huai Mae Kraban (K.53) 1999 — Now
T 130651  Mae Nam Khwae Noi (K54) 1997 — Now
130851 Ban Nong Ri 2004 — Now

*Discontinued Station

g Small-scale Water Resources Development Project
KO
Name Area (km2) Station
A Khao Hin Tang 1.17 13102*
Detention B Huai Talung 520 13022*
98°30°E 99°00'E 99°30'E Basin ;
Legends < Agrli-c“(:iusrg’ﬁ)kiv?ggn 3 100 o
Kanchanaburi Province D Wang Khayai 0.66 13063~
A RID Rainfall Station Weir E Sahakorn Nikom 7762 130651
A RID Rainfall Station (Discontinued) F Lum Phueng 68.95 130211
Small-scale Water Resources Development Projects *Discontinued Station

Figure 1 Location map of Royal Irrigation Department (RID) rain gauge stations in Kanchanaburi Province

and study areas of small-scale water resource development projects

99°09'E 99°12'E 99°15'E

<> Rainfall Station

§ Z DBuffeM km.
[(e]
o
4 < . )
= Grid WorldClim
| Grid CHELSA

14°03'N

14°00'N

99°09'E 99°12'E 99°15'E

Figure 2 Example of WorldClim and CHELSA grid sizes and 4-km buffer distance



133N maasuazina lulad yniIngnaunsaseaas 109 14 aUud 3 2568 69

Type of Terrain +A <~ B oC =D +E

100
90 Type of Terrain ; .
A: Steep mountainous area, no paddy field
_. 80 B: Rather steep area, open forest
§ C: Rolling area open forest, some paddy field
2 70 D: Gentle slope area, many paddy field
o E: Flat area, many paddy field
‘s 60
% 50
8 40 Y = Runoff Coefficient
b= X = Monthly Rainfall
2 39 Y, = 0.1305X+8.501
é Yg = 0.1295X+5.711
20 Yc =0.1295X+1.489
Yp = 0.1293X-3.054
10 Ye = 0.1293X-6.237
0 +
0 100 200 400 500 600 700

Monthly Rainfall (mm)

Figure 3 Monthly runoff coefficient according to RID guidelines

Table 1 PBIAS performance ratings

Performance Rating PBIAS (%)
Very Good PBIAS < +10%
Good +10% < PBIAS < £15%
Satisfactory +15% < PBIAS < £25%
Unsatisfactory PBIAS > +25%
Wanazdasol (satisfactory) RoAAR BINLNWITBVEY Salvacion et al.
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283 Osejo et al. (2019) URZNUWITLDDS Hemp and
Hemp, (2024)

91N Figure 5 L8 aR TN AN UFNNUT
32731961 PBIAS 7897837 reanalysis luudaz

amﬁﬁumszﬁummgw 9RO AATIIANLING

600 7
(A) o
500 - oo
E ~ I’,’
£ 400
O 300 - P T
g ol ‘:f’
(] il . 5 ::“."’t',"
= 200 ’.{(', A
- “’i
100 r=0.79
5 : PBIAS = 22.64%
0 100 200 300 400 500 600
Rainfall Station (mm)
Figure 4 Relationship between monthly rainfall from rain

(A) WorldClim and (B) CHELSA

CHELSA (mm)

ANMNFNNUBITIUIN Loy WorldClim {61 r iy
0.74 &% CHELSA {6 r tvinnu 0.52 aanaadny
NIV Fierke et al. (2024) %awudwﬂ”aga
WorldClim uaz CHELSA azdianuuaiugniosadlu
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(B) N

»

o

o
1

\
\\

=

o

o
!

r=0.84
PBIAS =4.16%

0 100 200 300 400 500 600
Rainfall Station (mm)

gauges and reanalysis precipitation data:

55 O WorldClim © CHELSA
o
40 1 ” r= 0.74/ -
(@) ”’l’ o)
— 30 7 ”¢’
S .-
2 b - - =
g 20 Q 4”’ 8 ; —0’§g
E <> ’I’ ———"
10 - sl P
o’ - o
0 - —’————
S--- 2o o
- o O
0 50 100 150 200 250

Elevation (m., M.S.L.)

Figure 5 Relationship between PBIAS of reanalysis precipitation data and rain gauge elevation

1{aR913m197N Figure 6 uaasliiin
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wazanfh 130561) Taya WordClim 1sziiin
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FININENNAATIINEITALIN naftanafiaann
ANBWRVBILIINLINVINVNIAY (orographic effect)
Favzanaatafiindanyd anfamaluszau

Ya9fin (Dumont et al, 2022) INTNAN B M 1)
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Figure 6 Comparison of average monthly rainfall between rain gauge stations and Reanalysis datasets
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Figure 7 Monthly runoff assessment at project sites using different rainfall data sources
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