R B AR
%

. 20232212001 BARD . 10759

S

BAFKE
A & g B X

FERESIRERTAETNTES
MR 5 7

EIE BO§E R ok B

g A BE #HiE
AESF IR

HOE R A R B+

s L T Kb

e on s R%HE R

AR e K¥E

HE -HE AT
2026 £ 6 A



P

x5 "
: 20232212001 BALRA: 10759

=
_%

K. NI

AAFKE
x5 7K

FERESIRERITESTANTA
e S

¥ fL W OF A ok B

%% R B¥ %
AEST IHER

FoiE F AL kA B+

% ¥ & &b

CS O T AL ]

g % R ¥R

HE - HE AT
2026 £ 6 H



Construction and Application of a Climate Year Assessment and

Prediction Platform for Xinjiang Cotton

A Dissertation Submitted to
Shihezi University
In Partial Fulfillment of the Requirements

for the Degree of

Master of Agriculture

By

Huang Lingcong
Agronomy and Seed Industry

Dissertation Supervisor: Prof. Lv Xin

June, 2026



AT F RS SO RS B R 5 R AU B

A SO P

AN 2 AAE SORAET IR 185 R ST TAE KRB BE SR . 36
A, BRChEawEMT IR NA SN, RSSO HAt N N B & R B L A
FUBCR . XA SCHIBF M T 2T AS S ARIEEGR, EAE SRR TR Ui T 2

ip=
Brock sk B REL ). 2026 4E 5 H 20 H

{5 B4R A

ARNGEE TR TR RO . A0 SCIHLE, AR BB 22 A0E 3C
FH 1) T ) i s HUMIS A28 S LT ROMIARBUR . A BCRF = Ae SCHE A
THORAFH AV Y . A AT B ATl ARF 22 R8O AR R AR A R I 55
ABCREEALE TR IR St PRAE A~ 008 SCTHE R e 8 A RLE

W E 4 {5\’/5\%\ A 2026 4 5 J 20 H
SULZIIN w2026 46 5 A 20 H
VS



S

[Hr]

TERFRAEAAL H ™ 8, AR RANE R AR RIAEE T, RO A 7 Bk i s 4E S i E A TR
VAR, X TR B A T RS R SR, A E T ISR L, B R
Ty AR FIRORA AR A P e, AL B = A E SRR EE B, 2025 4E R R AR K R BT
L E A 10 87%5592.8% (B i T B 4E B /K B YA IXGE T R2025 4R A I & e dle ) . E
HD DAL AR 7 LA . B KSR AURRIE, RIS . Bk R R TR SR RS
MSEIRAR R, AEAERCRIY B . R SRR AL A . B BB LR 2 U5, Bl
W, ey i, EERpR . WIEESS, BARR. 2. ZRENRR, FEsmEdEs 17
fift e BEMEFE R B A A BRIRCRERE Al . AU PEAG TS A BT, . il 2 A A 3 =28 4 1
SEOH R, BRI TR SR UR 1) R RO I S5 AL . BN BRI, AR SR T AN
] BT AR AL AR ST A ST AE -6, AT 56 B — VEVIRE 40 Ak SR 55 Rl R Bt e
Rl I B AR AR
[J71R]

ASCH A . BB I AR ROT R, REHTTREERIETAE, X2 ISR
EHENE, B HIR A A GE S, ) Hadoop A= &5 R 40 . % AL H 8 IHDFS . MySQL I
MongoDBHMIZE AR, EREREESAL . S5 RR1 g . BB 851k
) SCRYFEEE ok, I Hive Al Spark 2 Mg Al A AL BRI R . SEBUEvE . iifk . e . 3his
BRI iR, DMRAURE G L WSROV o BAR, MRS . AT R AR AL URAE SLEAL S T
TR P, AR R REAR AL AR S BPPAG AL . MR AR S AR . AR e R '
FEAR TSI DA AL A A S T FE AR TR A SR L 2 [ — A R G0, FIRESTful APHEARIEALIY
M5B, TABEARIRIR-P- 5 AR =07 RGN, R AL ARSI L i OB A 58 04T 2,
PRAEHAS A BT, HHMA TS MBASTBIRE PR SIRE, el DAESE B IR E &
SRR, TS S RS B R SE AL PR S . TEBL LR, I Django R Web2py HEZE 4 H 42
B BAUETRN . JORSR T RIS G
[451]

I BIESS RRB, A @r P a A S T 2 E SR A MG . 4
P AT DAE Sh#EHTCSV. TIF. GeoTIFF, SHP. JSONZE kg, AFEMINHKTI9%, B
Z BRI SR A AR e B B (N T 3RD, R R PEGR R 1000 i e, MR AT DAGRES PR i
BE, T ELAREA AT U i h, B mim e, HaRiaox e R AR T UNACE, B
Bt A AR AR BN 0IIE, BOBLZE TR A PERE RAT, BAUNER . HEE AR ARARIA S TR



R, BNREARIFEI AR, AR A8 SR AR 2 SORY I B2 I (] 75 R 7E A BEAOTE N . F- &
TR MARE, VERERAF, AUERE R I W N ] 1,908,  RGURE R
I E199%, [ EBRAEMERE . MM, LA IESE AT HERA S RAEOR, BRI S b
H90%, AR5 BRUSRER L 88%. -5 A IR S5 M AE A A RE R A s SR T e, FERPAELRT T DA
R AF SEPPA R E A PP e ERIREY, AT AT DARRAS SRR S U R i s e U B i . AT
<17 FEF 1) A Bt oA 77 2 B RS, AEMSCHRINT T AR R e HE R SCI TF BEASR IR Bl g R SRSy, 7
JEBUNEBEERTT . RHIPILA R 772 A R 5K

[45iE]

AT SR A AL TR S S B A S bRk, M T RS R EEA B Ll
B, BRSRFT RIS G, IS SR ERZ BT, B b, ASCHE T DARRAE
NG ORTEY URAF S B IR G- G 280, 8 T AR R A B 5 AR VP0G -5 T A BIF 5
PSR RMSCEMK, /N TR R TR R R UGAE ST S FaTe, 2067w
EMWBEAT R GRS, Lk E, FEWH 7TEIRLR. B k55 T I Se BB ARBES,
FETE TOBTERARAL T b 22 PR BRI M I RCR, S TRRAE TR SR AN S U B
W R GEALF- B IR A, S TARAEA BRI R A . RN, AR SCEEYF- 5 s et
ATV BEXE TARAE IS, . S BT e B mT S I A S p I T B BOR S, [l
A RAEE -5 V) AR S5 BTR L R 5 B AR R TR BRI A
R FrEinLs UBAES ARREEE S T



Abstract

[ Objective]

In the context of increasingly severe global climate change and frequent extreme weather events,
conducting scientific assessment and prediction of the climate year in which agricultural production is
located is of great practical significance for ensuring food security and the sustainable development of
agriculture. Xinjiang is the largest cotton production base in China and even the world. The absolute
proportion of its total cotton output in the national total output, as well as the proportions of sown area and
output in 2025, will be 87% and 92.8% respectively (data sourced from the 2025 Cotton Industry
Development Report of the Xinjiang Uygur Autonomous Region Bureau of Statistics). However, cotton
production in this region is highly dependent on climate resources such as light, heat and water. It is greatly
affected by temperature fluctuations, abnormal precipitation and extreme weather conditions such as
drought and high temperature, and there is a considerable climate risk. The multi-source data that
simultaneously support the digital and intelligent transformation of the cotton industry, including
meteorological observations, crop yields, remote sensing images, geographic information, etc., have the
characteristics of being massive, heterogeneous, and multi-scale. There are prominent problems such as the
difficulty in unified storage and management of heterogeneous data, fragmented data analysis and
processing procedures, scattered and isolated climate assessment and prediction models, and the lack of
standardized sharing and invocation interfaces. It has restricted the transformation of scientific research
achievements on climate years into efficient decision-making services. In response to the above issues, this
thesis constructs an integrated platform for climate year assessment and prediction of Xinjiang cotton,
thereby broadening the technical approaches for the integrated application of refined climate services for
single crops and agricultural big data management.

[ Method]

Following a full-chain design concept of data, model, and application, the platform was systematically
developed. To manage multi-source heterogeneous data, a hybrid distributed storage architecture based on
the Hadoop ecosystem was designed. This architecture combines HDFS, MySQL, and MongoDB to store
massive remote sensing images, structured yield tables, semi-structured model files, and unstructured
documents, while Hive and Spark are used to improve the efficiency of data query and processing. A
preprocessing pipeline integrating data cleaning, standardization, fusion, dynamic desensitization, and
encryption was implemented. Aiming at model integration and efficient application, a service-oriented and
extensible model library for cotton climate year assessment and prediction was constructed. The model

library integrates the cotton climate year yield assessment model, cotton climate year quality assessment



model, cotton climate year yield index prediction model, and cotton climate year quality index prediction
model into the same system. It adopts RESTful APIs for standardized service encapsulation, which can be
invoked by different platforms and third-party systems. Containerization technology is used to isolate the
dependency environments of the models to ensure their independent and stable operation. In addition,
dynamic loading and metadata management functions are added, allowing users to directly upload and
integrate custom models, and the expansion of the model library can be realized without restarting the
service. On this basis, a business platform integrating data management, model library invocation, and
decision support is developed using the Django and Web2py frameworks.
[ Result]

Application verification results show that the platform effectively solves the problems of multi-source
heterogeneous data integration and efficient management. The data ingestion module can automatically
parse mainstream formats such as CSV, TIF, GeoTIFF, SHP, and JSON with a success rate of over 99%.
The response time for complex aggregation queries across multi-source data is less than 3 seconds, and
stable performance is maintained even with 100 concurrent users. Role-based access control, data
transmission encryption, and data desensitization measures have achieved the expected results, ensuring
data security throughout the entire lifecycle. The model library invocation performance is good: model
loading and batch prediction meet the design requirements, the prediction time per single sample is very
short, and the response time remains within a reasonable range even at 50 concurrent requests. The main
functional modules of the platform have been tested and wverified. The Al-powered intelligent
question-answering module has an average response time of 1.90 seconds, system stability has reached
99%, and the answer quality meets baseline requirements in terms of accuracy, relevance, and
professionalism. Specifically, professionalism in the technical measures domain is 90%, and accuracy in
the production management domain is 88%. The platform provides scientific decision-making services
throughout the cotton production process: before planting, it can assist in variety selection and sowing date
determination based on climate year assessment; during the growing season, it can proactively adjust field
management measures such as irrigation and fertilization based on climate year predictions to mitigate
climate risks; and at harvest, it can provide data-driven decision support for determining the optimal
harvest time. The platform meets the diverse needs of government administrative departments, research
institutions, and producers.

[ Conclusion]

This study, addressing the practical needs of climate year assessment and prediction for Xinjiang
cotton, has constructed an integrated platform that combines multi-source heterogeneous data governance,
specialized model integration, and decision support, achieving breakthroughs in both theory and practice.

Theoretically, a full-chain service platform architecture centered on cotton climate year has been



established, enriching the research framework and practical paradigm of agricultural big data management
and climate year assessment and prediction. It provides reusable technical solutions and architectural
references for similar research on other major crops such as wheat and maize. Practically, the platform
establishes a complete technical chain covering data aggregation, model integration, and business
application, improving the utilization efficiency of multi-source data resources in the Xinjiang cotton
industry. It has promoted the transformation of cotton climate year assessment and prediction from
decentralized model applications to systematic platform services, and enhanced the scientific and refined
level of cotton production decision-making. The platform provides strong technical support for the
Xinjiang cotton industry to cope with climate change risks and achieve digital transformation and
sustainable high-quality development. It also explores a new technical pathway for the deep integration of
agricultural big data and crop climate services.

Key words: Xinjiang cotton; Climate year; Agricultural big data; Assessment; Prediction
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