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ABSTRACT

Rainfall characteristics are essential for a watershed and its water resource management. Results can vary
depending on the method and the number of stations used for analyzing the areal rainfall. The objective of this
study was to compare the rainfall characteristics including number of storm and days, duration, intensity, and the
amount as indicated by different methods. The methods used to calculate the various characteristics were Thiessen
polygon (TP) based on observed data from 11 stations and arithmetic mean (AM) based on observed data from
11, 5, 3 and 1 station(s). Data were measured from 2005 to 2012 using automatic recording rain gauges. Using TP,
the results indicated that the variation in the daily number of storms calculated using one station was different
stations. Monthly, mean monthly, and annual variations in the daily number of storms were not different. The
rainfall intensity and duration estimated using different methods and the number of stations were not similar. The
daily, monthly, and mean monthly number of rainy days were not different while the annual variation calculated
using AM on data measured from three stations and a downstream station were not the same. The daily rainfall
amount calculated using one station was different from that estimated using TP, while the monthly, mean monthly,
and annual changes were not different. We conclude that to characterize the rainfall in a given area, the appropriate
number of rainfall stations should not be less than three, which should be located at different elevations at the

upper, middle, and downstream area of a watershed.
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Figure 1 Upper Mae Sa Watershed located in the Mae Rim district, Chiang Mai province.
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Figure 2 Locations of the rainfall stations in the upper Mae Sa Watershed, Mae Rim district, Chiang Mai province.

F2nsmeadaildlumswieudiouised 1) nns
WU ULEUANNEDAARDINULAZANLANANAUTDIAIY
fuudsves $1uauRss S1uauiy Usunahusieunas
sreiiou Ineldardudszans anduwus (correlation
coefficient) (Kendall, 1975) waga 1 Nash-Sutcliffe
Efficiency (NSE) (Nash et al., 1970) (LU952A UAIIY
wANFaiumT Perreault et al., 2022 wagmuunitteya
flanusnsudlonn NSE 6091 0.6) suadu waz 2) A
s1eeuads (mean of monthly) I¥n1svaaeulaausss
(Chi Square test) (Karl, 1900) 3) 578Y (annual) 14’1
Mann-Whitney U Test (Mann and Whitney, 1947)
4) AnuudniuazaeuIureswuldnseasulaa
LLmﬂﬂ'aLU%'EJULﬁaumiﬂszmwm%gamiLLﬁmLm
A (histogram)

NawazlIvTal

élﬂ‘l?}mzl,ﬂ‘quﬂqﬁﬂﬂ%'e]ﬂﬁlu

ASANWIANWULIRNIZTNNTANYBINY TalA 1
afs $1uautu Usinas mnamtinuun wasanueniuy 1ng
TiHoyafinnindaend ssiaiduuinsguuuuiuiin
onludfvindlonszan 31uu 11 @il senined w.el.
2548 — 2555 lnadiil

1. $1urundefiduan

AuuLUsYeIs AT i dunns i ouiiLAn
nmsl33nsuaz s uauanuilfiunnsnetuidnuae

29

TnaiAeeud Figure 3A wuln drulvgiidululudianig
WertuAaldukuy 2 8aa (bimodal distribution, two
peak) Tn88aALINUIZUIULA DU BIEUNS DN ¥AIAN
~ & a A o P a
wareanvidasuseunameudaunausanueieu anvulul
A.f. 2010 NINM5NTEAWUVEDEaNA bTALY
FUIUATIHUANTIBIROULREAE (mean monthly
number of storms) AifuIAlANIBFUNAEVEENTRM
avau (TPM) 69 Figure 4A diAngaaninfiu 41 a3a ludeu
ey uwaviueneu wazangaiies 2 Assluliau
v & A a a o ad 1 a A dy vy
nuAuS Wawssuiisuiuisanadenvadailiteys
I 11, 5, 3 way 1 @018 wuindanlnawAeeny eniu
nslddeyatiuau 1 aodv vJuanrduarein
(downstream) N3 1UUASTIN HunnLans 19T uluLA aU
W WAIANTAADUNAIANDE I TALIY
AMURULUTVBITIWIUAT N UnNs 18T lanana
Figure 5A Wu11 AfiA1IalAINIsUnaneLvisuves
a A o & a o | | =
Aataudduiuasswesluiinnduuuseg sendng 212 fs
278 AS9 LRAUYINAU 234 ASY INALABANUNISANW VD
Thepnumsommanus (2004) a@N¥1UTIMEUUILTL
Fandadealyal seninel WA, 2541 — 2545 JASENINg
160 99 390 ASY LRALMIAU 240 ASY WATAININAIINE
299 Glomvinya et al. (2016) wag Glomvinya (2016) 7
M1n15Anwrusaquiiieaend Janinide sl
3eWINNU W.A. 2540 — 2556 HANSENING 122 — 246 A5
a W 1
LWRABLYINAU 188 A5



0¢

60

40

20

number of storm

30

20

10

number of rainy day

[}
o
[eN ]

400

200

Rainfall amount (mm.)

j (A)
_ A A AW/ p
+4 \ » \ N (N \ 1
I~ ’ ' A Z | Aﬁg :
i \ {,’&‘ A \ { \
A \
‘ \ \ / ;
, \ A \
. : - ¢\ - Py
T T
[ (B)
2 A A 7 /
= \
- Z P ) J
N N7 \ b/ D 5\ ’ / N “\./ \\ /\
} ] \ \ 1 sf' \
| ‘\ | \ \ j \
. \ : \ ,
4 (/ \ ;
. A /7 S A\
T T T T
(@)
)
- [;
N
,
\. Y A )
R
\
2005 2006 2007 2008 2009 2010 2011 2012
Upstream Midstream Downstream Average 3 station ------- Average 5 station  ------- Average 11 station —ae— TPM

Figure 3 Monthly variation of the number of storms (A), number of rainy days (B), and rainfall amounts (C) using different number of stations during the years 2004 —

2012 at the upper Mae Sa watershed, Mae Rim district, Chiang Mai province.
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different number of stations during the years 2005 — 2012 at upper Mae Sa watershed, Mae Rim district,

Chiang Mai province.
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Figure 6 Average rainfall intensity estimated using different number of stations during the years 2004 - 2012 at

upper Mae Sa watershed, Mae Rim district, Chiang Mai province.
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Figure 7 Average rainfall duration estimated using different number of stations during the years 2004 - 2012 at

upper Mae Sa watershed, Mae Rim district, Chiang Mai province.
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Table 1 Differences in the value of the number of storms, Intensity, and duration estimated using the Thiessen

and Arithmetic mean methods from data measured for 11, 5, 3, and 1 stations.

Number of storms

Monthly Intensity Duration
Number of stations Daily Monthly Annual
mean
r NSE r NSE X2 U X2 X2
1 station (Upstream) 0.7282  0.4109* 0.9778 0.9522 0.9999 21 3.17 x 107 5.13 x 1071
1 station (Midstream) 0.7936  0.5681* 0.9752  0.9458 0.9999 18 3.70 x 10°%%* 2.41 x 10°*
1 station (Downstream) ~ 0.6703  0.3158*  0.9687  0.8993 0.9999 * 1.33 x 10°2* 3.61 x 10°*
Average 3 stations 0.8294  0.6769  0.9838 0.9612 0.9999 20 5.47 x 102% 2.50 x 10°*
Average 5 stations 0.8417 0.7057 0.9853  0.9697 0.9999 26 2.38 x 10726 1.83 x 10°%*
Average 11 stations 0.8735 0.7612 0.9867  0.9710 0.9999 25 6.41 x 102> 1.01 x 10°%*
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Table 2 Comparison of difference of number of rainy days and rainfall amount between the Thiessen method

and Arithmetic mean method by using the data of 11, 5, 3 and 1 stations.

Number of rainy days

Rainfall amount

Monthly Monthly
Number of stations Monthly Annual Daily Monthly Annual
mean mean

r NSE X2 U r NSE r NSE X2 ]
1 station (Upstream) 0.9837  0.9669 0.9999 21 0.7195 0.3048* 09414 0.8695 0.0840 29
1 station (Midstream) 0.9847 0.9607  0.9999 15 0.8094 0.4728* 0.9358 0.8539  0.9904 27
1 station (Downstream) 09773  0.9256  0.9999 8% 0.6831 0.2650* 09385 0.8681  0.9131 20
Average 3 stations 0.9914 09717 0.9999 12* 0.8266  0.6304 0.9586 0.9166 0.9751 29
Average 5 stations 0.9918 0.9784  0.9999 18 0.8328 0.6391 09612 09133  0.9678 27
Average 11 stations 0.9933  0.9792  0.9999 16 0.8738  0.7348 0.9677 09336  0.9857 30

Remarks * = indicates difference value
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NSE = Nash-Sutcliffe efficiency
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