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ARTICLE INT'O - \BSTRACT )
This research delves into the multifaceted realm of Al-driven GTA V Five M
role-playing gaming servers, focusing on the integration of Indian culture

technical challenges, and security measures. Grand Thett Auto V (GTA 5) serves
as the backdrop, offering an expansive open-world setting where players engage
in quests and multiplayer experiences on customized dedicated servers. O

investigation combines player behavior analysis with an exploration ol th

technical intricacies involved in developing, testing, and deploving these
servers. The study reveals diverse player behaviors, including socializing,
competing, and role-playing, alongside technological challenges such as server
performance, security concerns, and cheating. Through detailed methodologies,
risk analyses, and developmental stages. the rescarch aims to enhance both
player enjoyment and the overall security posture of Al-driven GTA V guiming
servers. The integration of Indian culture further distinguishes these servers.
fostering a unique and immersive gaming experience that resonates with
players on a cultural level. The findings contribute valuable insights for the
ongoing evolution of online gaming environments. emphasizing the significance
of both technical proficiency and cultural integration.

Keywords: Al-driven Gaming, Role-Playing Servers, Security Measures, Player
Behavior Analysis, Technical Challenges, Cultural Integration.

I. INTRODUCTION

This research embarks on an in-depth exploration of Al-driven GTA V' Five M role-plaving gamime ~or
with a primary focus on the amalgamation of Indian culture, addressing technical challenges
implementing robust security measures. In the expansive realm of Grand Theft Auto V (GTA 3). plavers
partake in immersive multiplayer experiences within custom-designed virtual landscapes. This paper
endeavors to dissect and comprehend player behavior intricacies, intricacies involved in server development
and the pivotal role of cultural integration in crafting a distinctive gaming milieu. As online gamning
continually evolves, comprehending the nuances of technical challenges and the intusion of cultural elements
' for fortifying security measures and elevating the overall satistaction ot plavers wirkon

sndeavors to dissect the nuanced complexities ol
ment, and underscore the pivotal role of culturil
1 culturally resonant. Qur journey enconipasses

embarks on an extensive exploration of \I-
( es in unraveling the intricate lavers of
ing with technical challenges o

ation, competition
Simultancously. delving
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ARTICLE INFO ABSTRACT . -
The global economy has been severely disrupted by the growth and spread of the
COVID-19 coronavirus outbreak, which has caused imbalances in all areas ol
society worldwide. Social distance, quarantine laws. and stringent trn
restrictions have resulted in a significant dechne i the labor force
employment losses in every industrial sector. The food and agriculture sectors
were the most vulnerable and impacted. The government's decision to declare o
national civil lockdown caused businesses all across the world to close, which
had an effect on the flow of goods from farmers to consumers. Presenting
workable solutions that may simultaneously boost the market and sati-n
customers—even in the midst of a severe pandemic—is urgently needed. This
study examines how COVID-19 has affected the agro-food syvstem and
economics, highlighting important elements such as labor availabilitv. food
security, interconnectedness of the farming system, and resilience of 11
agricultural sector. A robust and independent society may be developed by
potential innovations including technological adoption, risk detection
management, government action, and policy changes.

Keywords:  Agriculture, COVID-19. Food security.  Agricultural <<t
resilience, Pandemic, Management.

I. INTRODUCTION

The global coronavirus (COVID-19) epidemic presented a serious risk to public health and had an impact o
many areas of human existence. Food insecurity resulted from the virus's quick spread and impact on
economies, which led to inefficiencies in the industrial and agricultural sectors. Numerous national .
international mstitl_ltio_ns, such as the International Food Policy Research Institute (IFPR1) and the Food ol
Agncultural Organization (FAO), have long supported the economies of many different countries througl
= Wlture. .. Significant changes occurred in the agriculture sector in the lat :
moving from Ia_bpr-intensive, bullock farming to mechanized and the use of larger tools in the twenty -tirst
ry. In afidlt'lon to contemporary machinery, advancements in crop types, digital supply chain solutions
gplwatlon of various agri-inputs were additional factors aimed at boosting productivity and el
rise toa revolution in the agro-food industry. Since the abrupt COVID-19 breakout, the asio
1 been expected to be the main driver of growth for managing mternational tr
'Wn-

ate 1900s, as Fig. 1 llustrates

ade relations and

th" virus appeared in December 2019 when a puneumonta outbreak occurred i Ching
2020, the World Health Organization (WHO) subsequently deemed the COVID
Ith emergency of global significance. Globally, the virus's constant spread has
y rate, After starting in China, the COVID-19 pandemic gradually expanded to
minence as one of the COVID-1y epicenters around September 2020
c¢es, the National Institute of Epidemiology and Bloomberg report
rtake the United States and Brazil. [n this interconnected socicty,
It road by the hidden cascading domino effect, but m.unug‘cl?u.-nl 'n:
like the COVID-19 pandemic. The food and agriculture industries
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“AN EMPIRICAL STUDY ON IMPACT OF COVID - 19 ON INVESTMENT PATTERN
OF THE INVESTOR WITH REFERENCE TO MUMBAI REGION”
e B.B. Kamble' and C. Panchal’
“Shri IChlnzu College of Commerce & Economics, Andheri (E) Mumbai
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ABSTRACT

COVID- 19 or Novel Corona virus has adversely affected worldwide. The COVID - 19 pandemc has ol oni
introduces new health issues but also enhances health crisis and has changed individual 's financial conditions, which
adversely influenced on individual's saving and investment pattern. To have control over the pandemic situation
government has taken certain corrective measures such as lockdown, wearing the mask, and social distancing el
Because of such kind of restrictions on free movement of economic activity the entire economy got blocked and people
or individuals losses their jobs. It automatically leads to reduction in income of the people, which has drasticall,
affected on two main important economic pillars of the economy i.¢ saving and investment  The study is undertaken 1o
understand how the COVID - 19 pandemic has impacted investment pattern of investors especially in Mumbat regron
because Mumbai is a metropolitan city and economic capital of the country. To know and understand investment
pattern during COVID 19 a survey has been conducted with random sampling of 50 investors in Mumbai region The
investigation has done with different review of literature in Investment arcas. all primary random sample duta
collected from Mumbai region and using parametric and non — parametric statistical methods, and secondary duta
collected from different journals, books and government records. The findings of the study will helpful 1o identify the
investor’s preference during COVID — 19 pandemic situation and also understand their invesiment pattern

Key Word:COVID -19, Investment Pattern, Saving, Lockdown

Introduction: Mumbai is a densely populated city in India

On February 11, 2020 World Health and is financial capital of the country besides
Organisation oftficially declared COVID 19 or that most O EhECOIMpET 5 h.cudqu;'mcr% ”L
Novel coronavirus is a deadly virus. On 11 located in .and around plus  important 3103_
March 2020 the World Health Organization ex.chz'mge. i Bo.mbay Stock E'“.h‘?ng? >
(WHO) declared COVID -19 a global existing in the city. Therefore millions ot

andemic. It also confirmed that a COVID -19 people migrated in search of employment. But
gr Novel. SoToTaVinE was the \eauss 6P @ due to pandemic situation people became

. . : - unemployed during the lockdown and they left
respiratory illness in a cluster of people in . . ) -
. the Mumbai city. The main reason of leaving
Wuhan, China.

In India first case of COVID -19 was ”ée IC;‘,Yﬂ was unemplk{.\'mém : thij
confirmed on 30 January 2020 in Thrissur, 20 e ocYIMTUENCE onpeople s nvestmen
. . pattern.
5??:12’!1;!212&;:}2;25:f;e:rri};g[ﬁlagn}; op:c?izfri Though the Mumbai is financial capital \_)f the
on 25" march 2020, the government of India country and having good flfmc.)sphe_rc 10 Imvest
declared a three week country wide lockdown. yel d‘ue 1o CO‘VID'.IQ § situation _PC*‘}”C
During this period, all educational institutions, doesn § l?avc thaf_uapa_xc1ty to “");‘“‘ how ‘.:\'1“; l'“
private offices, public and tourist places, public erlesouf:le\se\Shenf:\j:e[ru at[hue)n inv “‘[ll []h'u l;ln\]: llh:::
utility, non-essential activities, religious places do consider the follow') - 1S p
etc. were shut down. Ing points
To control infectious of COVID -19 the Factors Influencing or affecting investment
government took some corrective pattern of investors are as follows
measuressuch as lockdown, wearing the mask,
and social distancing etc. Because of the
lockdown Majority economic activities got
blocked and unemployment drastically
increases, people’s saving reduced and has
adversely affected on people’s standard of
living, and investment pattern.

Return on Investment: The main purposc of
investor is to earn sufficient return on
investment. Therefore investors always analyse
investment avenues that which avenues gives
more rate of return on investment and

accordingly allocate their resources in optimum
manner.
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Inflation: Inflation is one of the important
factor for investment because every Investor
wants to beat the inflation rate and want reap
good earning in future. He witl receive positive
return only after analysing inflation rate
consideration and if it is less than the return on
the investment.

Liquidity: In any prudent investment decision
liquidity plays very significant role. Because
market provide many opportunities so investors
wants to exploit andshould have enough scope
to liquid at appropriate time.

Risk in TInvestment:generally risk is an
anticipated parameter with which one can
calculate the earnings on investment. If it’s
more the returns will be more and vice versa.
Therefore every investor always conceder the
risk involved in investment. Those investors
who take more risk invest in a high risky
avenues and low risk investors try to invest in a
low risk investment avenues.

Safety in Investment: Safety is the most
significant factors in investment decision. It
will be conceder by those investors who are not
ready to take any kind of risk and they wanted
to how safety in investment. Generally fixed
rate of returns investment avenues will be
considered by the Investors.No doubt the
returns are comparatively low in this case.

Review of Literature

ArpitaGurbaxani, RajaniGupte2021 in this
paper entitled A Study on the impact of
COVID - 19 on investor Behaviour of
individuals in a Small Town in the State of
Madhya Pradesh, India observe that the
outbreak of COVID -19 infectious virus
adversely affected human life. For prevention
of deadly virus government took some
corrective measures like lockdown. Due to
lockdown economic activity slowdown further
they also compared COVID -19 outbreak with
financial crisis of 2008, based on some
literature review. They also analysed the
different factors influencing in investment
decision such as demographic factor affecting
mutual fund iavestment decisions, Factors
influencing individual investors behaviour,
Individual investor perception during the
financial crisis, Impact of COVID -19 on
household income and impact of COVID -19
on financial market. Author wuse 100

respondentsin  tier 3 town in‘Mgdhya Prade§h
to analysis investor (O prefer‘mvestmel.n !n
ke mutual fund and stock

ccocant channel i .
different channe ested the hypothesis.

market area and also t
They conclude that due COVID -19 outbreak

has significantly ~ impact the cconomy
especially in financial sector. Thgre is negative
impact scen especially retail investors and
investors are diversify their portfolio they
select safe investment pattern like gold ETF.

Dr. S. Saravananl, Dr. S. N. Sukumar2,
Ms.Suvarna  Raagavendaran3,  Ms. T
Shammy4 2021 in this study Impact of Covid-
19 on Foreign Direct [nvestment in India

that India is the second main

observe .
china.

destination of investment after
Government of India and reserve bank of India
taking some corrective measure to enhance the
foreign investment activity. Author also
measure relationship between foreign direct
investment and economic growth and also
analyse FDI approval and actual intlow, sector
wise and state wise FDI inflow. The finding of
the investigation that foreign direct investment
has not been build up as a huge deciding
element for the monetary development of
India. Country should develop more attractive
norms to enhance FDI in different sectors.

Monika Chaudharyl, P. R. Sodanil and
Shankar Das2 2020 studied that Effect of
COVID-19 on Economy iIn India: Some
Reflections for Policy and Programme in this
study author examine impact of COVID - 19
in different sector. Further they investigate that
due to unprecedented situation has caused a
great damage to the economy especially
aviation industry, tourism industry, retail
industry, capital market and MSMEs sector.
The finding of the research that cvery crisis
provide unique opportunity to rethink on the
path for development of a human being. and
society. This unprecedented crisis gave clear
message for the Indian cconomy to adopt
sustainable development models, which are
based on sclf — rcliance, inclusive trameworks
and arc environment friendly By going
through the above literatures be  tound th;;t
during the respective ear whatever crisis where
arisen that time the economy has a different
setback and in tune of that the corrective
measures were taken to reforms or redesign the
economy. But in this particular crises the
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industry does not have any scope (o rebuilt or
redevelop as lockdown has twken away the
opportunity. So this was definitely some think
dilterent compare to the earlier erises,

Scope of the Study

This study would be undertaken to analyse the
Impact o COVID 19 on investment '|1.'IIICI'II
of the investor.it would also helpful (o us to
understand the situation during such financial
crisis and accordingly investors  can  take
investment deeision. Thus present study’s main
aims is to analysed impact of COVID =19 and

how it influences on investment pattern ol

investors especially in Mumbai region,
Rescarch Methodology

IU's a specific procedure adopted by the
rescarcher  to identify, seleet, process  or
analysed the information used in the rescarch
paper. It also helps to the rescarcher to evaluate
overall reliability and validity of the rescarch

paper.in short the systematic way or method of

doing the rescarch it’s  called  research
methodoiogy. Here the researcher has adopted
following methods.

Problems of the study: the study is on the

impact of COVID 19 on investment pattern of

investors and what are the problems face by the
investors in this unprecedented situation,

Research objective:

1) To study the investment pattern before
COVID then

2) To study the pattern of investment during
the COVID

3) To understand different
opportunity during COVID -19

investment

Hypotheses

In Light of the discussion in preceding
sections, the following hypotheses are
proposed:

HO: There is no significancc in amount of

investment beforc and during the COVID 19
outbreak

H1: There is significance in amount of invested
in cquity market before and during the COVID

19 outbreak

Research Design

The rescarch destpn paidelines about the data

clement. The study s based o both prinry
data and secondary data, The primary datir wars
colleeted through structured questionire for
which samples of 50 respondents (Investor)
were seleeted from different areas of the city
The collected  samples  using convenien!
sampling method are validated and taken it fof
(urther  analysis.  Sccondary — datais also
collected and used  from different database
sites, journals and articles, The collected data s
analysed with parametric and non-parametric
statistical methods,

Arca of the Study

The study is undertaken in and around the
Mumbai city and its suburban arcas.

Rescarch Approach

The questionnaire methods survey s used for
collecting  primary data from investors in
Mumbai region, We requested all respondents
to fill in the questionnaire, by self-cxplaining
the various aspects mentioned init It
contained both open and  closed  ended
questions in the structured form which are very
casy to understand at a glance.

Sample Technique

lA convenient sample (Probability sampling
method) of 50 investors in Mumbai region was
shared their information to the study was
request to complete the questionnaire on
voluntary basis. The study was done in August
and September 2021

Data usage

The analyses and interpretation is done on the
basis of primary data. However for conclusion
and recommendation both primary and
sccondary data is uscd along with the verbal
knowledge and information obtained from
respondents. The outside parameters which arce
out of questionnaires arc also considered. The
data collected from these source were analysed
using various tools like correlation and t -test
methods

Special Issue on Research and Innovations on Industry 4.0 (Oct. 2021) 291

Scanned with CamScanner




Vidyabharati International Interdisciplinary Research Journal (Special lssue) ISSN 2319497y

Table - 1 : Age, Gender, occupation and Income wise Demographic Pattern of individual

investors
; Number of Representatives |
Demographic Category of investor Parameters "J
Total (50) Percentage |
Gender Male £ l _56% -—j
Female 22 44% ;
up to 25 years 18 T 36%
26 to 35 years 12 oo,
Age 36 to 45 years 10 I 20% ]
46 to 60 years 7 L 4% |
61 years and above 3 6%
Self-employed Protessional 31 62"
Occupations (Employment) Entrepreneurs 5 10% :
Salaried employees 14 28% j
Up to 3 Lakhs P.A 30 60 f
R Rs. 3 Lakhs to 5 Lakhs P.A. 10 EE ’
Rs 6 Lakhs to 8 Lakhs P.A 6 12%
More than 8 Lakhs P.A 4 T s
Table. 2
Showing the ranks given by investors on various investment options
Investment options Investment Percentage e "Ri:;kr
1. Equity Shares 23% I'st Rank
2. Fixed Deposits 21% 2nd Runk
3. Mutual funds / ULIP / ELSS 5% © 3rd Rank
4. LIC Policies 10% hRank
5. Postal savings schemes 8% 5th Rank Il
6. Public Provident fund / EPF / Pension schemes 7% l h[h.i‘ml‘
7. Bullion (gold, silver, ornaments) () I 7th Rank
8. Bonds / Debentures 5% ! Sth Rank
9. Real Estate 4% 9th Rank
10. Others 1% [0th Rank |

found that around 8% of population mvest
Postal savings schemes and they secured Rank
5 and Rank 6"manage by Public Provident
fund / EPF / Pcnsion schemes. Rank 7" fixed
by Bullion (gold, silver. ornaments) and around
5% population invested bound and debenture
and obtain Rank 8", Rank 9" and Rank 10"

The above table shows that around 23% of
population invests in equity market and they
prefer to have moderate risk in investment with
high returns. Therefore they secured 1™ rank
and around 21% population invested in securcd
investment with good returns and they sccurcd
2 rank in our research category. Rank 3"
secured by Mutual funds / ULIP / ELSS and  mangc by Real estate and other investment

Rank 4"LIC Policies. In our investigation we

Special Issue on Research and Innovations on Industry 4.0 (Oct. 2021
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Table Number., 3: Hypothe
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[Test: Two-Sample Assuming Unequal Variances SIS testing
e ———= ~hequal Variance:
@@ ] Before COVID investme i 'OV :
VT iz mvestment | During COVID investment
— Vo 20530 T
56 7 104041
Observations 4575 ;(())()_0.4 203710404.1
Hypothesized Mcan Difference -
Df 305 .
t St -
[ T it - 2.09856291
<=1) onc-ta o B
- Lh ”ll. 0.019411494
t Critical one-tail 1.6629785 -
P(T<=t) two-tail 0.038822989 o
[f t Critical two-tail Loser90r [

The p value for investment before and during
the COVID 19 outbreak were less than0.05
there for our null hypothesis rejected and
alternative hypothesis accepted. It may be said
that there is significance in amount of invested
in equity market before and during the COVID
19 outbreak

Conclusion: The COVID 19 outbreak has
significantly impacted in financial sectors. Due

to control COVID 19 infection government
took some corrective measures like lockdown,
wearing mask and maintain social distance.
Due to this corrective measures economy moye
set back and their adverse side effects seen
such as stock market crash, individual reduces
their return on investment. In the study we
found the major impact our investmentpattern
of the investor during COVID 19.
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Abstract : Monitoring the Latent Heat Flow is crucial for managing watcr resources
and determining the crop water demand because it is a crucial part of the hydrological
cycle and surface water heat transfer. The Heihe River Basin's distinctive topography
guarantees improved variable control in LE analysis. In this work, the time series
analysis and statistics of LE under various underlying surface conditions in the
summer were carried out, and the regression components were looked at, using the
eddy correlation observation data from the Heihe River Basin.The results show that
when the underlying surface types are significantly different, there are discernible
differences in the daily distribution of LE, the daily fluctuation trend of LE, and the
influencing factors. The range of LE's diurnal distribution in the desert, Gobi, and
dunes is 50 to 100 W/m2.Vegetable fields, cornfields, and marshes had a diurnal LE
distribution that was roughly 55% concentrated between 50 and 100 W/m2. The two
main elements influencing latent heat flux are temperature and carbon dioxide content
(CO2). Stepwise regression analysis is used to further analyse temperature and CO2
levels, and numerous regression models are created. In terms of correlation and
confidence, the outcomes outperform single factor fitting and are better able to reflect
the interplay between temperature and CO2 on LE.

Keywards :- Eddy correlation, latent heat flux, the underlying surface, the weather,
and an area with sparse vegetation

1. Introduction

Latent heat flux , which is evapotranspiration's energy expression, plays a key role in
the hydrologic cycle, hydrologic prediction, and activities involving the transfer of

heat from surface water. [1-5]
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Latent heat of evapotranspiration is one of the key mechanisms controlling the energy

and water exchange between the hydrosphere, atmosphere, and biosphere [6,7]. It is a

crucial component of the hydrological cycle because it reflects the environment's

highest water demand and helps to keep the water balance [8,9]. Evapotranspiration

reflects the water needs of crops, however it is challenging to quantity

evapotranspiration precisely. The LE can better depict evapotranspiration. From a

meteorological and environmental perspective, the climate and environmental factors

that affect LE typically include net radiation, relative humidity, air temperature, and

leaf arca index.

Numerous academics and rescarchers have studicd and analysed the response

relationship between LE and its drivers on the space-time scale, but the results are not

always consistent, particularly when categorising the sensitivity of metcorological

parameters [10-12].1t suggests that there is some onc-sidedness in the way
temperature, environment, and other variables arc controlled when cxamining the
interaction between drivers and LE in terms of responsiveness. The analysis results
from past study were usually spatially dependent and difficult to build a sound inquiry
since there was typically only one underlying surface or a large spatial difference
between many underlying surfaces.The estimation and measurement methods for LE
have long been a hot topic among academics.Numerous methods are used to assess
evapotranspiration, including the owen ratio energy balance approach, remote sensing,
in situ measurement, hydrologic, and eddy correlation methods [13—19].Under
challenging geomorphological circumstances, the accuracy of the Bowen ratio-energy
balance method is constrained. The hydrology approach, which is founded on the
concept of water balance, is used to calculate the total evapotranspiration in the study
area. The method has drawbacks, such as a long temporal scale (water balance
approach) or a brief spatial scale (vaporation method) [20,21].Although remote
sensing can be used for extensive long-term observations, it cannot be continuous
because of the short transit time and limited operating cycle of satellites. The
circumstances that apply, the theoretical underpinnings, and the measuring range of
various approaches vary. Eddy correlation can quickly gather a lot of data on
evapotranspiration and environmental change since fewer theoretical presumptions,
high precision, rapid measurement, and great temporal resolution are some of its

benefits. [22].The technique offers a direct confirmation for the currently used soil-

1812 |Page

z“._z;:l ]l ANS

lnlelnulionul Journal of
Fond And Hutul-nuul Sr-rncrs

e av vevme et atatere) mt e
PN vt ar-S v

Scanned with CamScanner




IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

[ —— ————————

1l pags b i s B B ks AT T ™
ISSN'PRINT 23191775 Online 237207876

Rescarch paper© 2012 IIFANS. All Rights Reserved, (el NN e ey B K e TR )
vegetation-atmosphere material-energy exchange model. The "Joint Experiment on
Integrated Remote Sensing Observation of Eco-Hydrological Processes in the Heihe
River Basin" (EC) system, which was developed [23], is used in the study. Variable
control is ensured throughout LE analysis thanks to the Heihe River Basin's diverse
tandscape, which includes sand dunes, the Gobi Desert, vegetable and maize crops,
and deserts. The middle reaches of the Heihe River's typical desert oasis landform are
the subject of this study and is based on the EC system observation data of the
"Integrated Remote Sensing Observation Joint Experiment of Eco-Hydrological
Processes in the Heihe River Basin" [14] and based on factors including correlation
analysis, LE daily variation curve, and LE daily frequency distribution, among others.
The properties of latent heat flux and the response relationship of its influencing
components are explored while taking into account spatiotemporal variation and land
cover type.

2. Substantials and Acting Methods

Research Area of Study

The research area is located in Zhangye City, Gansu Province, which is the central
oasis in the middle reaches of the Heihe River Basin (HRB) (100.104-100.853 E,
38.549-39.399 N).With an average height of 1474 metres, the middle temperate zone
has semi-arid and arid weather.In July, the average monthly high temperature is 29.3
degrees Celsius, while January has an average monthly low temperature of 16.2
degrees Celsius.July has 9.4 days of average monthly precipitation, 130.44 mm of
average annual precipitation, and 51.6 days of average annual precipitation. With an
average yearly evaporation of 2000-3500 mm and a large difference in temperature
between day and night, the region sees significant evaporation.

Six stations were chosen for this article. In Zhangye city, Gansu province's Daman
irrigation district, is where you'll find the Daman superstation. While the undersides
of encryption stations 1 and 12 are both vegetable fields and cornfields, respectively,
the Huazhaizi station has a typical desert subsurface with sparse red and pearl sand
sprouting on the surface.Due to the Bajitan station's primary coarse sand and gravel
surface, a lack of water, and a paucity of plants, only a few drought-tolerant species,
like tamarisk and camel thorn, may grow there. The Shenshawo station is a desert area
mostly covered in sand with unusual plants and dry air, in contrast to the Wetland

station where the underlying surface is a wetland with adequate wetness and rich
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vegetation.The Heihe Hydrological Remote Sensing Experiment's subsite stations of

the Daman Super Station are fields of vegetables and maize, where the information
for these stations was gathered. These websites are thorough, educational, and
excellent for research. The precise statistics and site distribution in the study area are
shown in Table 1 and Figure 1. The land cover of the Heihe River Basin is shown in
Figure 2 [24].

Table 1. Site name and study topic-related details

Name of Site Underlay Surface name | Altitude Data in and out time
station | Vegetable ground 1552.8 5 June-31 August
station 12 Cornfifield 1559.3 1 June-31 August 31
Shenshawo station | Dune 1562.6 1 June-31 August (data
unavailable on August
Gobi 1731.0 2)
jitan station Desert 1549.4 2 7 June — 31 August
Wetland 1460.0 June-30 August
Huazhaizi station 26 June to 30 August
Wetland station
196 1 100 I’.'\'(:“F 1007 .’h'l' C°F
. /
- /
r/! sg é
/ B ¢
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\\.\_ ¢ s
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Figure 2. Heihe River Basin land cover map.

2.2. Tool and Trial Content

An image spectrometer, a charge-coupled device (CCD), a light detection and ranging
(lidar) system, a multi-angle thermal infrared camera, a microwave radiometer, and a
light detection and range system were all employed in the experiment. The standard
automatic meteorological station (AMS) measures the soil heat flux, soil moisture and
temperature profiles, air pressure, wind direction and speed, air temperature, and
radiation throughout the entire HRB.The superstation was outfitted with an EC system,
a Bowen ration energy balancing device, a LAS (long aperture scintillometer), and a
lysimeter to monitor fluxes at various scales.The land surface temperature (LST),
photosynthetically active radiation (PAR), and standard station data are all also
measured by superstations. The instrument is thoroughly introduced in Li's paper
[25,26].

2.3. Research Data
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The data required for this paper come from the "Joint Telemetry Experimental Study
in the Heihe River Basin," also known as "HiWATER [23,26,27], this combines an
experiment with the observation of ecohydrological processes using remote sensing in
the Heihe River Basin.In addition to two encrypted stations | and 12 in the Daman
irrigation region (a vegetable field and a cornfield, respectively), the following will
make use of the Gobi, desert, dune, and wetland stations.Bajitan, Huazhaizi,
Shenshawo, wetland station in the middle reaches of the Heihe River, and wetland
station made up the total of six stations chosen for this investigation.The horizontal
wind velocity, air temperature, water vapour density, carbon dioxide concentration,
and latent heat flux EC observation data were sclected and obtained via the Heihe
Plan Data Management Centre Network (http://westde.westgis.ac.cn, accessed on: 1
September 2022).Although there were gaps in the data for the weeks prior to June 25
at the wetland station and August 2 at the Bajitan Station, the data interval on average
was 30 minutes. The start and end times of the study arca locations and data are
shown in Table 1.

2.4. Data Process

The EC observations have a minor number of missing values. The early and late time
periods are where the majority of the missing portion is located and the interpolation
data is mostly LE. The analysis is unaffected by the lack of a clear LE trend over
these two time periods. The addition of linear interpolation to the data. Stepwise
regression analyses presented screening findings in descending order and took taking
the involvement of independent factors into consideration. Since model identification
merely needs optimising the coefficients of each input, it is frequently used [28]. The
AIC (Akaike information criterion) criterion is then applied to achieve automatic
parameter optimisation.

Stepwise regression techniques and correlation coefficients (R) must be utilised to
analyse LE and its drivers in this work.The introductions that follow are connected:
The R has been commonly employed to quantify the average disparity between
models, despite the fact that they are oversensitive to high extreme values (outliers)
[29,30].

R will be defined as

_ nZi=1(Q0(1) = QO)(Qr(i) = QM) s
Sa(nZi=1(Q0() =Q0)2) + Sq(nXi=1 (Qr(1) - Q)2)
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The information-theoretic approaches provide the foundation of Akaike's information
criterion (AIC) [31]. It serves as a benchmark for judging the accuracy of statistical
model fitting and the complexity of statistical models. The complexity of the model
tends to rise as the amount of data used in model training increases. At the same time,
it is challenging to prevent overfitting issues. Methods like AIC and BIC (Bayesian
Information Criterion) are frequently used to prevent over-fitting of the model. Given
a large sample size, the BIC method yields a more desirable result because its penalty
term is larger than that of the AIC method [32]. To prevent overfitting, we should
prioritise models with the lowest AIC values when using AIC to assess model fit [33].
Generally A/C expressed as

AIC =2k -2 In(L)
L is the likelihood function, and k is the number of parameters.
The error of the model is subject to a separate normal distribution:
AIC =2k + n In(RSS/n)
where n is the number of observations, and RSS (Residual Sum of Squares) denotes
the total of the residuals.

Multiple regression analysis usually involves a large number of effect factors,
therefore computing the full set of parameters can be highly expensive [34].

Stepwise regression is a trustworthy method [35]

Following the quadratic response surface model, the stepwise regression model is
shown as

y(x) =a0 + Xi_; aixi + XL aiixi®2 + Yj'cq ajixjxi

The stepwise regression approach adds the significant independent variables into the
regression equation in the order of the independent variables in the model.
Reexamining the significance level test at the predetermined F or AIC level and
removing variables that are not significantly impacted by the dependent variable until
the variables are unable to improve the model by reintroducing the independent
variables results in the completion of the regression process and the best regression
equation [34,35].Equation (4) states that factor interactions as well as linear or
nonlinear correlations among factors may be the subjects of stepwise regression. A
flowchart of the calculations is shown in Figure 3.

3. Results
3.1. Analysis of the Trend in LE Variation for Various Underlying Surface Types
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Using LE data from the months of June, July, and August of 2012, a time scries visual
based on numerous underlying surface types was produced,

Figure 3 demonstrates that LE has a comparable pattern over time and that the current
underlying surface conditions (soil moisture content and vegetation coverage) are
comparable.These elements suggest that the current underlying surface conditions are
likely to persist when combined with the weather data for Zhangye city in June, July,
and August 2012. Additional information on the LE trend line's fluctuation is obtained,
which is roughly consistent with changes in the weather from sunny to rainy.

In order to further cvaluate the characteristics and distribution rules of LE days with
sunny days used as a control variable, station data (vertical line markers) with weather
conditions as sunny days for three months were selected.

Using sunny days as a control condition and based on several sites, we sclected the 9-
day LE data for the dates of 8 June, 19 June, 29 June, 9 July, 13 July, 31 July, 2
August, 21 August, and 27 August 2012.The nine days of the LE intraday frequency
distribution histogram were then mapped. Additionally offered are statistics for LE
days.As demonstrated in Figure 4 and Table 2, each site's peak value and standard
deviation are notably different, and this variation is directly related to the type of
underlying surface.The LE maximum for vegetated land was 661.3 W/m2, whereas
the LE minimum for dunes was 201.2 W/m2. The LE standard deviation for cornfield
is 180.8 W/m2, while the LE standard deviation for dunes is 39.3 W/m2.While the
distribution of LE values in the Gobi, sand, and desert is largely dispersed and gradual,
it is relatively concentrated and steep in vegetable fields, cornfields, and wetland.

The kurtosis can show how steeply and slowly the pattern is spread, and the standard
deviation can show how dispersed the study object is.

The cumulative values for the Gobi, dune, and desert on the 50-100 W/m?2 interval are
92.4%, 89.5%, and 94.1%, respectively. The cumulative values for the vegetable land,
corn land, and wetland on the 50-100 W/m2 interval are 53.8%, 54%, and 57.7%,
respectively.

Even though the underlying surface features of each site differ, a careful analysis of
the aforementioned data allows us to approximately divide each site into two groups:
dry (Gobi, dune, desert) and moist (vegetable, maize, and wetland). The LE value of

the underlying surface is concentrated between 50 and 100 W/m2 in a dry atmosphere.
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Under the moist circumstances of the underlying surface, the LE value is concentrated
between 50 and 100 W/m2, but with a significant degree of dispersion; 42.2 to 46.2%
of the LE value is scattered over 100 W/m2.Evapotranspiration requires three driving
factors: an energy source, sufficient water for the vegetation, hot summer
temperatures, and surface temperature.While the amount of water vapour travelling
upward diffusion and evaporation increases, a relatively wet environment, vegetation
cover in a dry environment, a lack of soil moisture, plant transpiration, and soil
evaporation all contribute to an insufficient water supply [36, 37]. The study's

findings [38] support the idea that a wetland ecosystem has a far wider range of

variation in latent heat flux than a dryland environment.

Table 2. LE statistical results of 9 days were synthesized under different types of

underlying surfaces

Site Name | Standard | Average | Maximum | Minimum | Kurtosis | Degrees
Deviation | /(W/m2) | /(W/m2) /(W/m2) Partial
/(W/m2)
station 1 162.35 154.12 661.32 —-67.13 -0.28 0.91
ion 12 180.83 164.91 627.27 —75.64 -0.69 0.23
station 40.98 29.6 205.03 -56.5 2.99 1.6
Bajitan
sation | 5645  |4626  |29201 | LT 234 e
Huazhaizi
. 39.28 29.90 201.23 —95.75 2.68 1.11
station
Shenshawo 152 44 636.53 -23.52 -04 0.13
. 168.83
station
Wetland
station

3.2. An analysis of the LE's intraday variation trend on several underlying surfaces

For numerous locations, the variance trend of the same site during LE days at various
times was examined.Figure 5 shows that the variation trend across several sites was
mostly stable within LE days.Bright days and less data loss, which are based on the

climatic conditions at various points in June, July, and August, are the basis for the
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lack of EC observation data.The usual days of 29 June, 13 July, and 27 August were
used in order to further explore the variation trend of LE intraday at various locations
on the same time scale (see Figure 6 for additional details). On June 29, the LE
intraday trend lines at all stations were significantly influenced by the underlying
surface. At 9:30, there were intermittent changes in each station's LE intraday trend
lines. Now, the marshes, cornfields, and vegetable farms' LE intraday trend lines were
increasing.Around noon, the value of the vegetable and cornfields reached its peak,
following which the upward trend slowed. The minimum value was discernible at
12:30 and 13:00, respectively. The cornfield and vegetable area's broad horizontal
vibration saw many peaks between 12:00 and 15:00. The intraday trend line for the
wetland reached its peak at 13:00 and thereafter showed a tendency to oscillate and
decline that was somewhat different from the trend lines for the cornfield and wetland.
Throughout LE days, the same area was checked out at various times. Figure 5 shows
that the variation trend across several sites was mostly stable within LE days. Bright
days and less data loss, which are based on the climatic conditions at various points in
June, July, and August, are the basis for the lack of EC observation data.The variance
trend of LE intraday at various locations was further examined on typical days like
June 29, July 13, and August 27.The LE intraday trend line patterns on July 13 varied

slightly between the two sites.

Between 14:00 and 15:00, the average LE value in wetlands, vegetable fields, and
comfields achieved its peak value. The peak form was a single peak, the highest level
in three months.

On the other hand, the average LE value for the dune, desert, and Gobi was at its
lowest point in three months, and the trend line has a history of stability and low
volatility. Only 33.69 W/m2, 56.16 W/m2, and 34.83 W/m2 were the daily average
LE values.

The diurnal fluctuation trend of LE at all locations on August 27 was nearly the same
as it was on July 13 [40].Vegetable land peak values dropped sharply from July to the
lowest level in three months, followed by maize land and wetland peak values [41].
After carefully analysing the three days of data, it is evident that while there is little
variation between each site's daily LE trend line on June 29, July 13, and August 27,
there is a significant difference between the daily LE trend of different sites when

compared to the other sites.
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3.3. Analysis of LE Drivers for Various Types of Underlying Surface
In various underlying surface types, this section examines the link between LE and its
driving components. According to Table 3 and the correlation coefficient data of each
driving factor, the LE of this site is significantly correlated with the two driving
factors: temperature and CO2.According to the ranking of stations in Table 2, the
correlation coefficients between temperature and LE were 0.72, 0.70, 0.31, 0.45, 0.39,
and 0.68, respectively, and the link was very significant (p 0.01). The link between
CO2 and LE was very significant (p 0.01) and had correlation values of 0.64, 0.64,
0.28, 0.34, 0.18, and 0.65, respectively. The link between water vapour density and LE
was cither positive or negative depending on the area.Figure 7's regression curve

demonstrates that when soil moisture levels are high, LE and temperature grow

exponentially and at a far faster rate than when soil moisture levels are low. The
temperature patterns of LE and CO2 are comparable [42].

The Shenshawo station, which forms the base of the sand dune, is where the increase
of LE with CO2 occurs. This increase has a turning point that is obviously different
from the monotonous change of CO2 on the LE.In this work, stepwise regression
analysis was used to create multiple regression equations using two drivers (air
temperature and CO2) that had strong association at each location.

3.4. Defificiencies and Discussions
Using EC observation data from the HiWATER test, this study analysed and

examined the characteristics of evapotranspiration and the effects of various
parameters on LE fluxes under diverse underlying surface types.The distribution and
intradermal variation trend of latent heat flux change depending on the underlying
surface characteristics of dry (dune, desert, Gobi) and wet (vegetable land, maize land,
wetland), with vegetation cover having a stronger influence on latent heat flux.

Due to the short observation period of this experiment, the associated hydrological
yearly frequency is singular, which may be impacted by the uneven distribution of
rainfall throughout the year. In areas with dense vegetation, precipitation is typically
more plentiful.Because plant roots store water, soil moisture is maintained, hence
soil/plant moisture content is not the main factor limiting evapotranspiration.
Precipitation is minimal in thinly vegetated places.Since soil water is difficult to store
and plant water content restricts evapotranspiration generation, it is swiftly supplied

after precipitation while also rapidly evaporating [45]. This study found that
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nfluencing

factor, and the i -
regularity of the associated data is significantly worse. As a result, the

evapotranspiration model estimation containing veget

ation cover has high i
[46-48]. igher potential

The findings from the analysis of climate, environment, and geomorphology are more
conclusive and can serve as a trustworthy guide for the investigation of variables
influencing agriculture irrigation, drainage, and evapotranspiration [49]. Latent heat
flux under various underlying surface types is determined by a variety of factors, as is
the degree of correlation. The relationship between the drivers and latent heat flux is
not straightforwardly linear, and under dry conditions, the effect of CO2 on latent heat
flux approaches a critical level. On the research day selected for this study, the
weather was sunny. Within a certain time following precipitation, the diurnal
variation of ET is susceptible to observable mutation. However, the variation trend of
latent heat flux under various weather conditions in June, July, and August in summer
was not explored [27,51] due to the large influence of rainfall on the EC observation
equipment [50]. Furthermore, there haven't been any research on latent heat flux or
other climatic parameters [52].

4. Conclusions

Different underlying surface types will affect the latent heat flux distribution features
when there is little fluctuation in the amount of surface plants and soil moisture.

In the same season, the diurnal variation trend of LE under various underlying surface
types was statistically distinct from that of latent heat flux under the same underlying
surface type.Crop midday depression influences latent heat flux when soil moisture
levels are acceptable, and the change range is substantial. Low soil moisture causes a
little shift in latent heat flow.

The link between temperature, CO2, and latent heat flux is significant when soil water
supply is adequate. The synergistic effect of temperature and CO2 has a major impact
on latent heat flow via plant transpiration and respiration when soil water availability
is adequate.

In terms of time scale, all stations in the middle reaches of the Heihe River were
reviewed and the relationship between influence variables and latent heat flux was

examined in this study in June, July, and August 2012. As a result, more investigation
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is neede stabli uncti i
is nceded to establish the function and impact of evapotranspiration in the transfer of

surface energy and water circulation.

In terms of time scale, all stations in the middle reaches of the Heihe River were
reviewed and the relationship between influence variables and latent heat flux was
examined in this study in June, July, and August 2012. As a result, more investigation
is needed to establish the function and impact of evapotranspiration in the transfer of

surface energy and water circulation.
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