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Abstract

Rainfall and antecedent precipitation index (API) can be used as indicators or criteria for surface

runoff. This study found that the average annual rainfall (2018-2019) was 989.40 mm. When daily
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antecedent precipitation index (APIl,) was greater than the critical antecedent precipitation index
calculated by saturated soil moisture (CAPI,,), it was indicated that there were surface runoff events
in the natural forests and agricultural watersheds as 16 and 71 times, respectively. The averages of
surface runoff were approximately 20.39 and 37.10 mm per time, respectively. The 9-day accumulated
rainfall levels were greater or equal to 87.39 and 49.54 mm, respectively. Moreover, the daily
antecedent precipitation indexes were 211.44 and 200.02 mm, respectively. The natural forest

watersheds occurred surface runoff less than agricultural watersheds as 81.89 percent.

Keywords: rainfall characteristics; antecedent precipitation index (API); surface runoff
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(Pearson correlation)

Table 1 Rainfall characteristics measured in Na

Luang Sub-Watershed during 2018-2019

Rainfall
Strom event
Periods Month | amount
(number)
(mm)
Jan 24.80 6
Dry period Feb 16.10 7
Mar 11.05 5
Apr 96.50 21
May 100.85 24
Jun 113.05 48
Wet period Jul 193.70 47
Aug 324.70 68
Sep 49.15 17
Oct 45.40 15
Nov 6.60 11
Dry period
Dec 7.50 5
Annual 989.40 274
Wet period 923.35 240
Dry period 66.05 34
% Wet period
93.32 87.59
/ Annual
% Dry period
6.68 12.41
/ Annual
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Table 2 Numbers of rainy days classified by

rainfall categories in Na Luang Sub-Watershed

Rainfall | Annual frequency of rainy day
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(Table 4)

Table 3 Soil properties and soil hydrology in Na Luang Sub-Watershed

Bulk Density Organic WHC Saturated soil
Land use Textures
(glcm?®) matter (%) | (%by volume) | (%by volume)
Forest 1.26+0.16 3.04+1.99 37.40+4.51 47.26+4.32 Sandy Loam
Agricultural 1.3940.11 1.28+0.61 39.15+2.30 46.32+1.97 Clay
p-value 0.00** 0.00** 0.13™ 0.38™

Remarks: ** Significance level at probability [ | 0.01, ™ Non significance

Table 4 Critical antecedent precipitation index in monitoring state and warning state.

Critical antecedent precipitation index (mm)
Land use
CAPI, . (monitoring state) CAPI_, (warning state)
Forest 180.01 210.44
Agricultural 168.08 199.02

Remarks: The monitoring condition is the state of soil unsaturated with water and warning

condition is the state of soil saturated with water
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Table 5 Surface runoff in monitoring state and warning state in Na Luang Sub-Watershed

Surface Runoff (mm)
Land use
Monitoring state Warning state
Forest 29.23+21.56 20.39+13.85
Agricultural 33.47+33.81 37.10+£29.04
p-value 0.32"™ 0.00**

Remarks: ** Significance level at probability 0.01, "™ Non significance
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Figure 1 Influences of rainfall and antecedent precipitation index to overland flow
generation in forest watershed during January 2018 to December 2019.
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Figure 2 Influences of rainfall and antecedent precipitation index to overland flow

generation

in agricultural watershed during January 2018 to December 201

411




Thai Journal of Science and Technology

77l 10 « 2Ll 4 » nINGIAN — FIWI1AN 2564

mm“zju%u"uaaﬁuﬁﬂfuayflwﬁuu 211.19-
251.03 UafLUAT ﬁﬂ‘%mmﬁmuagluﬁi’m 0.00-
54.70 AaNLUAT agﬂmzﬁ'mlmﬁnﬁauﬁuﬂuﬂﬁfﬂ
TagiinlnatmindwAedulutisimainrinie
LLa:ﬁﬁ‘hmuﬂ%ﬂmﬁ@mnﬁqﬂlmﬁauﬁamﬂuﬁ@
Wusawas 68.75 LmzﬁaUﬁqﬂsl,mﬁaumngmuﬁﬂ
Hudasns 6.25 vassuasInAind wisnue e
w9t95nmmaAein InatminaunuiiAa
mnﬁqﬂwﬁaa 0-10 TaALWAT 1w 5 A9 T
@Tﬁﬁmmﬁu%ummamﬂﬂ'i'uayfluma 211.19-
218.08 UARLUGT ﬁﬂ%mmﬁmmmfuagluma
0.70-15.00 UadLuaT agﬂmz@‘i’uﬂmﬁnﬁanﬁaﬂu
ﬂ’mﬂmaLLa:Lﬁm{ﬂ%aﬂmﬁhﬁuﬁaﬂﬁg@iuﬁaa
40-50 TaRLUAT $190 1 A39 ﬁ@hﬂ”mﬁmmﬁw%u
PoIAUTIHIW 251.03 Tadwas JUSuminHL
187% 54.70 AaRLNAT ayﬂm:@”mlu%ﬁn q%
AURNBAINTIN (Figure 2) Aauinlnatmings
$1%9% 71 A9 ﬁﬂ%mmﬁﬂwaﬂmﬁwﬁuag
15749 0.16-102.74 HafLNAT Laﬁmagﬁl 37.10
fasuasdanss luseifiainnatminduian
@Tﬁﬁmwﬁu%umaaﬁmﬁm”uag]sl,wﬁaa 199.18-
301.75 AadLUaT ﬁﬂ?mmm{muagiumd 0.00-
58.80 UaALUAT agﬂm:@?‘mmﬁﬂﬁaﬂﬁam%ﬁfﬂ
Tagiin It duAadulugrsiinanniringgs
u,azﬁfﬁﬁmum%‘m’mﬁ@mnﬁq@imﬁauﬁamﬂw
fatdusasaz 60.56 LLazﬁaﬂﬁ'q@lmﬁau
inuiow Aadludanas 1.41 2a9d1uInasIn
et unavue WautstsSinmmaniaiilna
ﬂwﬁwﬁuwmwLﬁ@mﬂﬁq@lumq 0-10 HaRLNAT
$197% 15 959 ﬁm@”mﬁmwﬁu%uma\‘iﬁmwm"’u
EJ%J;ELWﬁ’N 199.18-208.41 adwwas HU5nnuinelu
eiuaylugag 0.00-31.90 Safiwas agluszdu
dwdniosfisruhunans uasifiasinlnatmingn

ﬁayﬁqﬂlu“ﬁw 100-110 31%7I% 2 AT9 WAaTT

412

mmﬁwfmaoﬁmmi’uayﬂwﬁa\1 299.30-301.75
JaBLNGT ﬁﬂ’%mmﬁmmwi’uaﬂwﬁaq 49.70—
54.70 AaNLUGT agluiz@?’uﬂu%ﬁfﬂ
ANNFUNUETEN IS s e au Y
Usurminlnatiniian wudrluiudn
sysum Ui minduas suiuysn ain Inatin
ﬁﬁﬁﬁuﬁmwwé’ww”uﬁgaﬁqﬂslumoﬁﬁﬂ%mm
Wnruazay 9 S inny 87.39 Sadluas wiad
@iﬁ@‘i’“ﬁﬁmwﬁuﬁmadﬁmmfuwhﬂ”u 211.44

a a o

Jastuas azvinlwinadilvatindnan 1
- A 4 a Y m a . a ¥
AR eI TIUINUdNUTENTWasa UTN1 N
Tratrninausasay 33.50 aruntraatdn
ANTWAINNAILYIDU LTULAuINUNU LA RN
LNEATNIINANAYSN I HuanAadant 9 14
WiINAL 49.54 UaRLNAT %%aﬁﬁm”mﬁmwﬁu%u
YBIAULYNNY 200.02 TaRLNAT 2x¥iNLALAAEN
' v A A A A Aa e a
Tnadininan 1 Tafiuas S9USuramsinelud
antwadalSunominlnatininduiauas 68.03
' A A & a A o A v &
gaunaotdudninaanaulson waaslniin
FINYSU I UREFY 9 % NUNUNTITNTA

(% A

dasdUSunamindugzauNINDg 87.39 AaALNAT

=2 o

AeazvnliiAain natninen ualuiwi
ineasnITudUSumidusaui e 49.54
faswas AsaunsavinliiAainwatwinduly
Audld Sefusumidugzguuandnsne 1.76
i uaasliFuinRuitnsssumadananinl
MN37093UIN VIR WA INAUALNHATNTIN ¥
IAaUSunainlnatnsnauluiwisosnin
Tugr93 s Ayt
IINNTTATIERNITAATERINIARTALN
BITUTAUAZAUALN BATNTTUNLTIT 0N 24t
Tnatmindunigesiwidanuuandsiuagng
fvpdayn19aia (p£0.01) (Table 5) lapiudi

Y1533 TALAaN et niauaistasnin



Vol. 10 * No. 4 « July — August 2021

Thai Journal of Science and Technology

&

AUANBAINITN FIUANGIIINNANIIAN VD
gWatl uazINIUNT (2550) Alevinnsdnmniin
Tnavminaulasltulsinanas Iuﬁuﬁuﬁw
wn W‘U'j’rﬂﬁLuzyawsimﬁﬂ%mmﬁwvlmﬂmﬁw
duunnnindufisouandlidnisdestulnii

wazawuzat R nsTasnw Wi wazdianw

uandrdnulnedraynieada havanneled

Fousanvassrsumadldiusatasanniy
navih b Aain lnatmsauludndduinni
mslddsluminiandun g iwdeany Auing
(2536) WU31 LS MEANTRISEIRaTh I dwin
muﬁu‘ﬁ'ﬂ’]Lmyﬁ]w*ﬁmﬁﬂ?mmﬁﬂmﬂmﬁh
fuunnin Anfilie damdes 91215 uas

7 Ina

4. a3

HAM TR BN TNV I astinlua
ﬁi']é‘%ﬁmmﬁuémaaau@iamﬂﬁ@ﬁﬂmm
ﬁﬁwﬁuluﬁuﬁqmﬁwdaﬂm%ma WU JU5unm
idusediade 989.40 Tamuas laadiusunm
1,{'1tJumﬂﬁqﬂiuLﬁauﬁamﬂmLa:ﬁfawﬁ'q@lu
WAauwNOAINEH saulusrsimannuaztasuss
s fUSuasidudadudosas 93.32 uas 6.68
yosUsunasiduseiiads Tuiuddsssuma
LL@Z‘Iﬁ%ﬁLﬂH@liﬂﬁ&lﬁﬁ’l@ﬁﬁﬂ's’mﬁu%umadﬁu
"3ﬂqm’mmwummmlumsﬁuﬁ’maaﬁu (3zaU
\Fh3239) 1adn 180.01 uaz 168.08 TaAlNAT Uas
é’mﬁmm@u%wnaoﬁu%nnmmﬂmm%ﬂuﬁu
adududmuih (sxauidousis) i 21044
WA 199.02 AaALNAT lu3zaULd1T=I9AUEY
sunsasessuinle myudsanwsinguAnd
it auisdusumtas wand1sann

JeaULfawnaNARdNa2 M a28%1 daIwiin

413

vanuailamaudsaniwliduinlwatnmingu
ldunnin
Aunthsssumdfeninlnatmindulusau
113299119 % 39 A%9 TUSumady 29.23
faswasdonss uasiasin st vinauluszey
L auAus NN InUA 16 A% TUSN ILadY
20.39 Haftuasdonss lugrafiAasilwatimin
ﬁuﬁﬂ'm"‘nﬁmm‘éu%waaﬁmmi’ua;ﬂwﬁaa
181.50-251.03 UaRLNAT ﬁﬂ%mmﬁwﬂuagiuma
0.00-58.80 finAtwas WuSanmmincud agiui:é’u
dwdnstasfsrlumin Tagsin TwatmindwAed
Tugrasinmanniminis suluiuiinsasnssuiia
inlnatminauluszauihsead i 181 a%a
fUSunonads 33.47 TafuaTdanss waztfnasin
Tnatmiauluszauidonsusuiwnionue 71
a%1 TS mady 37.10 Sadwasdanss Tt

D.

a

wm@m"l,mﬂmﬁ']@uﬁmé’wﬁmmﬁw%umaa

a

@uiw‘i‘uag’lwﬁw 168.15-301.75 UadLuaT

D

a

wﬂ'immﬁmuaglwﬁn 0.00-58.80 UaALUGT
Lﬂuﬂ%mml{muﬁ'ayjlui:ﬁuﬂmﬁﬂﬁfaﬂﬁmu
witn TasszauidssiaAain lnatininaus
Tug295 AN NI TI9URIHY FanszauLdaundt

a & RS L& a
tNAaYY IM%QG%WMRWﬂL‘Y]’]u% ITINNIIILAING

v
A

NIIFNAITZRININUNUITITNTIA LR WUN

D oo

Do

MNEATNISYNUIYSU i et IR Gun

)y

Aaduluszauidauspianuuandnanuasngd
WoRAYNWEAA (p<0.01) duluszauidse ol
duandnanuadnslifivoddynoada auiu
m@ﬁjﬁmmm%umauﬁuﬁLﬁm{uluLL@iaﬁu
s lglumadendoniafiegnnaislu
A Lo st']fl,umammmumwmmmaa@m
gguﬂumamum’nmugamivﬁmmmmmlu
mstfutiwsenssun s luiuien assonari
IdTamarnlwiAasin Inaumiauluiuienn

&
U



Thai Journal of Science and Technology

77l 10 « 2Ll 4 » nINGIAN — FIWI1AN 2564

5. naanssnilsena

VOVILAh mﬂ’imagﬁ'ﬂu’iﬂmmﬁmm

Y v a wa 1 Z’ a 6
agsmswzﬂ%ﬁaaﬂgummiqumlumﬂmﬁzvﬁ
A2087190% LATHINTIRDNAITD AU L9

mwaJawmwzﬁ‘l"ﬁamuﬁ@‘hLﬁmmﬁﬁ'ﬂ

6. References

Blake, G.H., and Hartge, K.H. (1986). Bulk
Density. In Klute, A., (Ed.), Methods of Soil
Analysis: Part 1 Physical and Mineralogical
Methods (pp. 363-375). Madison: Soil
Science Society of America.

Bouyoucos, G.J. 1927. The hydrometer as a
new method for the mechanical analysis of
soils.Soil Science 23 (5), 343-354.

Chodhury, B.J., and Blanchard, B.J. (1983),
Simulating Soil  Water Recession
Coefficients for Agricultural Watersheds.
Journal of the American Water Resources
Association, 19(2), 241-247.

Jiraphorn Jitpratum, Piyapong Tongdeenok,
Roongreang Poolsiri, and Nitas Nunsong.
(2016) . Mathematical Model for Runoff
Forecasting by Using Antecedent
Precipitation Index in Different type of Land
Use at Huai Mafuang Sub- Watershed,
Mueang District, Rayong Province. KKU
RESEARCH JOURNAL, 16(1), 34-50. (in
Thai)

Linsley, R.K., Kohler, M.A., and Paulhus, J.L.H.
(1982). Hydrology for engineers. New York:
McGraw-Hill Book Company.

Meteorological Department. (n.d.). Criteria for

climatic characteristics. Retrieved from

https://tmd.go.th/info/info.php?FilelD=68

Nittaya Purivirojkul and Supote Chareonsuk.
(2000). Soil and Water Losses after Mixed
Deciduous Forest Conversion to Cropland
and Rehabilitation by Teak Area at Nan
Watershed Research  Station, Nan
Province. Thai Science and Technology
Journal, 8(1), 20-25. (in Thai)

Ornanong Boonklong. (2018). Application of
Mathematical Model in Landslide Risk
Assessment from Waterflood and Flash: A
Case Study of Nopphitam District, Nakhon
Si Thammarat Province. Wichcha Journal,
37(1), 1-11. (in Thai)

Pintip Thitirojanawat and Supote Chareonsuk.
(1993, December) . Verification of The
Universal Soil Loss Equation Application
(USLE) of Forest Area. Forest for life.
Forestry = Conference. Royal Forest

Department, Paper presented at the
meeting of the Maruay Gardens Hotel,
Bangkok. (in Thai)

Sittichok  Glomvinya. ( 2016) . Rainfall
Characteristics at Huai Kog Ma Watershed,
Chiang Mai Province. (Master's thesis).
Kasetsart University. (in Thai)

Smith, M. ( 1990) . Report on the Expert

Consultation on  revision of FAO
Methodology for Crop Water Requirements.
Rome: Food and Agriculture Organization
of the United Nations.

Supote Chareonsuk and Warin Jirasuktaveekul.
(2007). Soil and Water Losses of Mixed
Deciduous Forest, Secondary Forest and

Plantation at Nan Watershed, Nan Province



Vol. 10 * No. 4 « July — August 2021

Thai Journal of Science and Technology

(Research Report No R025301). Retrieved
from http: / / portal. dnp. go. th/ Content/
Watershed?contentld=16590 (in Thai)
Theerapong Saovaphak. (1996). Flood Induced
Rainfall Assessment from Meteorological
Satellite Data. (Master's thesis). Kasetsart

University. (in Thai)

415

Walkley, A.J. and |.A. Black. 1947. Chromic acid
titration method for determination of soil
organicmatter. Soil Science 63: 257.

Wiriyakitnateekul, W. and C. Kerdchana. 2016.
Methods of Soil Analysis and Interpretation
for Soil Survey and Classification: Physical
Properties. Land Develop Department,

Bangkok. (in Thai)



