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Abstract

Rice is a strategic staplewcnthplivse@lien a’
| atboed!| i ma€Cer rchmatnlgye,. rice production i s |
cluding global warming, increasing frequc
st s, and constraenvsronmertsouakckesohnaht
reaten the sustailnmbiighy of thegepchbdlk
ver al key 1 ssuesanmdarrageamrarnt rnidosed puoogeuectt |
dr eTsrsaeddi.t i onal phenol ogi cal model s often
plieds@at il alrgemoalee¢s. fMaicel ddi fficulties in
lstoiur ce heterogeneous data. Further more,
i t amidl istcy entiiomet ho@sadnd zeads t hese chall e
vestidgavwvelsopment and yiaend dstremalinashee $p ra c
t alkelcédni cal framework encompassing phenol
d management decitshenaopuriandy adfi omhe rFolIr &¢
hanced at thg empgplowahg seabveproanmeditrad Cc
sential wvariabl esahfiogrh eyd ied islo mmoydeddiedthry . S e ¢
evel oped wusi ng rnoaacchhdea t k éfya amtigonrgs aipmf | uen
eld férmatlgn. based on the prbgeaediinvg c.
timization framework is established for s
abl i ng t lbd frcrgehwlmattiéopnb b ast ti rnagtTengei ensa.i n

ntributions of this dissertation are as
AQ)Phenol ogi cal Model Upscaling Based on E
To address the theoretical and technical
del s at | arge spati al scal es, this stud)
vironment al clustering. Tshimsl amecbomdcgi gn
traditional phenol ogi cal model s when ¢

monstrate that even for the same rice ¢
rameters exdhfbetuensleed s tdaftfiealent environme
ereby gchtaheé emdgiamsi cal assumption of f i x
resholds in convent iBoyn ail ntphoednuccli onggi cead v im
ust ersiimo,l et h@ms f or five <criticarle devel
rkedly reduced at the rfeari oha&lfirsgnalbSe:3 ftrc

.7 fdoargsntfmnom 5.f6dbmot3 hYomawusif7rTdreadd3 ng day

d from 6 f@prhtyos i30.170 gdiacyd3she mat udiyt yurther r e
del @s evg tedln ttphhraesee | i near temperature respoc
ternative models. Additi omaldley, stimaul iamf I
cubacgmes increasingly signiThisaappasath:



Abst ract

of fers a novel technical pat hway for appl
gl obal scal es.
(2)Ri ce PriedlidMbodeh Based on Random Forest /
Based on the natsdanhal frome aWiagl ey 20y 8a l
i ce pyiedlidtademevel oped wusing the random f

-~

ntegrating mul tidi mensi onal factor s, i nc
onditions, phenol ogi cal charactegsada stics,
oefficient of determination (R]) of O0.77
RMSE) of 39.47 kg/ mu and a me alnh ea bsstoul duyt e
urther habereespbadetbatrice yield to env
evel opment al st adeosl airs riardd amartgiomnt e(nrt = 0. 4
aylength (r = 0.38, p < Of BHhld)a dd unrgi nsgh otwh et h

trongest positive correlations with yield
hfeuh d adi ng t o dmatchmidti mgs tma gé meOm 2t3e mp ameaatnu r
emper atour2dd)((r almnd maximOomdB8eEmpal &t srngnff i
egatively cotneteted withgyoebdhnic traits,
er panédéle €rO0e0@ym@aed ofth 51 Ipe d< gOr.aliln)s s(hr
trong positive correlations with yield, u
roductivity. These findings suggest that

hr duglemdpr ovement represents a key strateg)
B)Regi orChil mguiet &Pb aptSitmrgatBRagseeds on Sowing D

and Variety Optimizati on

T WwWToT 5 T~ unw oo 0 O T

By integrating phenological modeling and
develhopnobijiecti ve optimization framework f
selection, enabling a systematic assessmen

strategiedsdandevgetlabd! i ty. Results show that
al oad ncrease yield by 5.04% and reduce yi
repl acasteonta 19e. 83 % yi el d increase and a 5. 2
The combined strategy of sowing date adjus
best pemwiarhmance, 57% i ncrease in yield and
The effectivenesssobt isepaasthi aslt rhaetteegryo geexnhei ibtiyt.
strateeoggt effective in the middle and | ower
Huai he Pl ain, achieving a yi el ds ionbcsreeravseed o f
i n the Ningxia Pl aind4g,Bheb 4$%)w.i nign-dtad e f 0 fe a:
ricadoe del ayed by approxi mateb®i hgdesdarys, w
anldagd ®easormarrei caedvcanced by 0.2 Whdn3vdardatyyg,
repl acsenmemnsto considered, significant differ
vari ety caomdbisratvieadnsacolocgi aglr ozones. Il n th
basin and Huai he Pldaibre, eshmdlssgyn nmgi d éh ea rsd wa dh
t he sdoamodnsgs @d £on dtihcee teoxttaedln gr owt h durati on,



Abstract

increase in yield and an 8. 97% -eedluacgi oal i n
zones, del adanofg s-shegs®wirmigcecse hael o owni milgome r |
|l eading to an 8.56% increase in Thiesled and
regi ochamiuy ¢ plbd retsitma@at egi es offer an effecti
climaetteat ed risks while maintaining high an

The rice gr owt h and yield prediction f
establ i shes al ocogompd yedteenc | forsemd fundament al
application. It effectively addresses key |

maki ng,oweurcrhelaisance on empiricalcknmat edge,
Ssuit adaboiréegst gmhe research outcomes provide a
scienti fmakidregcissupopnort f or rice production
These uctonotnrsi bhol d significant theoadrheet i cal
formul ati on and epitti prb Z®attii ogr notfQ hatineagnad s«

Key WoYrideBlrde d iiRhtein@Mo dsgEn v i r o rChaeirs ttNedrt i hnogd
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