[ 1 b4 [l s ’
FoGosingriinug gndoyadeiiuiiveasTinuivudislFlumuiinems

= - F-}
(VT DAL TAUBINY
i = o
¥oriluy wnanglsws ufaing
= o oy J o =4 o,
SnEMmaRIHINUMUNA nyasenaas (@uivnlsiiaaas)
aaienssaN1TaR U INgHNUS
=t = &
9.89. 1T BN UsEEUATIUNT
HALAT. qUNY YINLITOLND NITUNIT
AALAY. BITOFE IUATNIY ATINAIT
£ ot
neAs. finaa aaudaden AITNATT
¥} T
UYNANELID

r
or

» + ¥ ¥
miﬁﬂmuﬁ'am'ﬂiwﬁaﬁuﬁwmmmm’fﬁmmmwuﬁmmﬂsmmﬁwdu i 114
ﬂszTaw‘lumamymiﬂamwwﬁ'lui’n’auamn’fﬂwmmmawn CERES-Rice %’auﬁn"l%'“lumi
ﬁﬂmsﬂm’fay,aﬁ1plu1u11m'mmﬂa‘lauua:ﬂamﬂ“lﬂﬁ’mmmuw 201 amil Tawliasiiudindeya

Huszezna 6-46 1

Lﬁmmﬂﬁauaﬂ?mmt{w!u "lé'sqnsmnﬁnmmﬁa%’anaﬁuﬁﬂﬁnﬁ’u‘ﬁaﬁﬂ’nmmﬂdw
num“lunluufumsnuwn%’anauaﬂmmnwaga Fuusadeadimaiuduiuzupniadu
wsanmﬁﬂaﬂﬂummgﬂmwmwuﬁ Tuzduupvesni safamsmameataFens sauiu
RN G E R ! mnuumﬂﬂsﬂammamﬁnmmsﬂm"lﬂ';lﬂﬂm”lﬂﬂmmiﬂmﬂsnﬂammﬂ”ﬂ
Ao 1Me (Weather GENerator, WGEN) ﬂaqszunﬁuuﬂqummﬂauhmamsmﬂmﬂmﬂiﬂaﬂ
A13inYAT  (Decision Support System for Agrotechnology Transfer, DSSAT) §eﬁunm°1ﬂmﬂ’fn
CERES - Rice (Hunsdtlsznouviliesszuy

3 o

ar o 9 :‘ ‘; 3 o P 2
Fosriavesmaideymivwazgiiennd [ 1¥luwudnedirvesszun DSSAT A8
= = =5 - é 1 =3 1
wilndoyaniinmaiunfiudeyanmzanigauounme Falimunsassywagiiomandeymiiy

e Yy L " as 9t z .d‘. [ ¥ ol = - £ gl g ar o v
sannuldesanida Sl mansegssnINAUGAUININGIMAILAN Y AleRnsdadulodine




3§/

13¥ayavesaariilames imm"lwsuﬂganumm?mu1"[1]‘11;ﬂmmﬂaaumnmmﬁ‘luﬁm a vinanth
nuw miﬁﬂu1u"lﬁwcaluﬁiunmuau1rlumwuﬂﬂmﬂmi‘lmsmlaua‘iusmummumﬁnnmﬁm'
(Geographic Information System, GIS) mmﬂumﬂ]smﬂﬂmﬂmiumﬂﬂmmana HAZAIHINYIE
avlunaiSonld m”lé'mwumauamnam’i‘luuaagamam‘mmau vﬂasmmimaaﬂwum{]mma W
winada q lusaniadeslni uamﬂﬂ“lwaunﬂimmmvlumaﬂﬂmﬂﬂu (Rain TOTal RTOT) ag
ﬁwmui’uﬁﬁdumﬂmﬁﬂ (Rain NUMber, RNUM) wmnmuwanamﬂuswaumﬁﬂwu‘lumw

Aol 195 ufunuyie iy 1A

aﬁmsmnamsmmmwwauamduﬁmu‘luiﬂsumu DSSAT ludiuuednis

-
¥

Sinsgideyaanmniionna femaunaniduradeuvewdaaoi pinfusedndnynens

aszorodlveru luFanm mmﬂ?ﬂumummﬂ’wﬂmn1Jeuﬂua'nhlismmﬁmﬂw‘i’ianm‘hﬂﬂu
seuy DSSAT ldFumsWanunuie hi Tﬁﬂmm::ﬁnyiu~mmﬁuwuﬁ1umﬂnmawanaﬁﬂﬂm
‘um'au*nmiuﬂﬂ (fraction of wet day) o2 mmu‘msi‘lmmﬂuuau% (conditional probability} ¥a4
Yonradirusy ﬂﬂﬁnunauﬂmudu hinn P(W/D) "luwﬂauﬂmmmﬂwmﬂﬂﬂaa (regression
analysis) iersziiiumduilse AnsUIANMINANDY wiousanss ﬂumﬂuﬂunamsﬂnymwwmunﬁ
msSeseirhlussuy DSSAT 14518913 (Geng et al., 1986) pamslsusunundad v
yoSufiluaniinauduiusfue1 PCW/D) mnmuﬂmﬂmﬂemeﬂnm‘lunﬂmm'mmrlu (A1 r oY
senie 0.943 99 0.996) erdinlszAng 2 vesnumMInA0oseglug ~0.030 94 0015 nzAn
SlszAnt b aglugaa 0.546 uaz 0918 Feindifoeniulusaauves Geng et al. (1986) paaald
mmwanamdw‘lﬂunsmﬁnmunanum ﬂﬁ’1ﬂﬂﬁ~1ﬂw1%'1uﬂﬁwwunﬁmmﬂﬂwmdﬂu
52UU DSSAT muummmsa’lwauamduswmeuma sﬁ%’nuﬂwanamﬂuﬂmuw“lﬁu"lﬂ

9/

msﬁnmﬁ‘lé’ﬁwwﬂﬂ?u1mﬁwlumﬁﬂﬁmﬁauuazii'lmu'“;’uduﬁnmafﬁwmau“hJ
Jssnusreiioudeiuiilas 3 nmsﬂmmmﬂu (Thiessen) F3saaiminamaiszssmanad
(Inverse Distance Weighting, IDW) 1A 5363099 (Kriging) 1a8 2 'mﬁn‘l%ﬂmmﬁwaasvw GIS
rieLlsZanuUAMAZIAAING SmidiasrsdidThnmsinsideyaunzyszanumiTisunsuada

Geftuiize Splus #dninuaamaluszuy GIS

mamwamsﬂvmmmmnm 3 5Emsn S sudisuiudedl Root Mean Square Eror
(RMSE) mmﬂimmmduswmauﬂﬁmnmﬁji"mmm W ﬁmumsmmﬂimmu1dumﬂmsim

fun wmnﬁﬂﬁm“hmnmiﬂssmmmﬂﬂé’mmnumauum‘l’:’mmmnum RMSE m‘m‘m




ﬁ"aumsLﬂ?ﬂmﬁanﬂi"ﬁﬂ%‘mwnﬁﬁ1|{T1a?aua£1r4u1ussunﬁmmﬁmifn msanui 14
1qmmﬁﬂmmsmamnawammﬂumatm'Taﬂlﬂfmwmmmumwamss’hamﬂanﬁm’fn
(Simulation Mapping Unit, SMU) 1mi'luﬂsumﬂna1u GIS Tﬁﬂmﬂmﬂmwwaumm.,muww
sdgndmdungugedu ma"lﬁummmumwamsmamtmmhhmﬁvmmnuﬂmnaﬂimmm
rlumwuwﬁﬂwuiﬂmwmﬁuamamsn uayaﬁﬂsﬂfaaNmﬂﬂuwﬂumw‘lﬁ’mmmmﬁume
adaoithivuailon (Virtual Rainfall Station. VRS) fmtimﬂmsenamﬂumaﬂswmaumam
lﬂﬂ%’nuﬁmanauﬂuﬂmu pmn1i!ﬂsﬂumﬂuﬂi~ﬁmﬂ1w°lumimmwauamplu'lmmnmam
fvvesadeddTuu 'mﬂmNﬂ“hfmmi1vhmﬁ:ﬂuﬂﬂ11mmunmmmumwamimaaw’lum
fiy (Unique Simulation Mapping Unit, USMU) whfuduIshmau 20 4ifte R lunssaiftuuaznm
JumsdnessznuRsduIiAmay  uaiidelAn ﬂwmmm‘luswmmﬂﬂnnﬂiwﬂwumﬂu‘lu
Futieddeiiioafinishaay w%’aummmsﬂﬂsﬂsflummasuazmﬁﬂmu q Farunsath
‘lﬂﬁ%’mnﬂuuﬁmﬂgaﬁwluﬂmwmnﬂwauaummmti‘l141uuuumaawmmz‘lmﬂs:'iﬂw'lufm'

atEunsnYas 1dde i




Thesis Title A Spatial Database of Rainfall for Crop Simulation Model
Author Churaiporn Kaewtip
M.S. Agriculture (Soil Science)

Examining Committee

Dr. Methi Ekasingh Chairman

Asst. Prof, Dr. Soonthorn Booranaviriyakul Member

Asst. Prof. Dr. Attachai Jintrawet Member

Asst. Prof, Dr. Sakda Jongkaewwattana Member
Abstract

This study aimed to develop a spatial database of rainfall for agricultural planning
and management particularly for CERES-Rice crop model. Six to 46 years of rainfall data
were gathered from 201 rainguage stations in Chiang Mai and nearby provinces. The
collected rainfall data obtained from many sources with different formats and structures were
organized in the same format prior to further analysis using graphic display and descriptive
statistics. Prepared data were then analyzed with WGEN, a weather generator module in
DSSAT (Decision Support System Agrotechnology Transfer) in which CERES — Rice is one

of its component.

One of the limitation of DSSAT is that weather data are represented spatially by
the point data at the weather station where data were collected, not by the well-defined
climatic zone. If a raingauge is not installed in the target area, the user cannot easily make
decision on which station to be selected for running the model, hence gives rise to
unnecessary error. In this study, a spatial database of rainfall was developed as coverage in
GIS (Geographic Information System) with average monthly rainfall stored as aﬁﬁbutes to

facilitate storage and retrieval. The user can select anv target area in Chiang Mai and
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retrieves average monthly rainfall (RTOT) and mean rainy days for each month (RNUM) and

later generates new sets of daily rainfall data to be employed in a crop model.

The first step in development was to input daily data into WGEN module in
DSSAT for calculating mean monthly rainfall of each station. To confirm that temporal
rainfall distribution is similar to the data set from which the algorithm of rainfall analysis in
DSSAT was developed, the relationship between fraction of wet day and conditional
probability of a wet day following a dry day (P(W/D)) was assessed using regression analysis.
The results were compared with those generated from Geng et al. (1986). The outcome of
comparison confirmed that fraction of wet day significantly relate to p(w/D) for all
raingauge stations (* = 0.943 — 0.996) while the coefficients @ ranged between —0.030 to
0.015 and the coefficients b were between 0.546 to 0.918. The results were consistent with |
those reported by Geng €t al. (1986) indicating that the method for generating daily rainfall
data set from mean monthly rainfall in DSSAT can be applied to rainfall data set used in this
study.

Three interpolation techniques were used to generate rainfall surfaces based on
RTOT and RNUM, they were Thiessen, Inverse Distance Weighting (IDW) and Kriging.
The implementation of Thiessen and IDW methods were done in GIS, while Kriging was
achieved by using Splus, a spatial statistics program. Comparing the root mean square error
(RMSE) of the interpolation at the selected location and time where rainfall data were
recorded revealed that Kﬁging. method yielded the lowest RMSE.

In order to compare the efficiency of using rainfall data in the crop model, nice
yield simulation was used as an example. The Simulation Mapping Units (SMU) were
created using rice area with soil series in GIS. Spatial overlay analysis in GIS was used to
Jink SMU with the monthly rainfall surfaces created by Thiessen and Kriging techniques. The
virtual rainfall stations (VRS) were created to store mean monthly rainfall and mean rainy
days which are necessary for generating daily rainfail data in DSSAT. The comparison
between two techniques of creating VRS indicating that Kriging with the utilization of
rainfall zone created by Thiessen method was the most efficient one. This method produced

the same number of unique simulation mapping unit (USMU) as Thiessen method alone but
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having an advantage of containing rainfall surface and statistics which can be furthur used in

generating daily rainfall files for running a crop model and for agricultural planning activities.






