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Executive summary

Agrivoltaics is an innovative model that integrates
solar power with agriculture, enabling dual land use
to balance energy and food production. It reduces
land-use competition, increases farmers’ income,
and provides ecological benefits. Research and
pilot projects are expanding, though challenges in
technology, costs, and applicability remain. By the
end of 2022, China's reported agrivoltaic capacity
exceeded 31 GW, with photovoltaic-aquafarming
emerging as a major type. Under the “dual use of
land” principle, agrivoltaics in China still holds vast
potential, and successful cases offer valuable lessons
for future development.
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HIGHLIGHTS

B Decade-long project data review: A total

of 513 publicly reported agrivoltaic projects
integrating solar PV with agriculture,
aquaculture, and greenhouses were collected,
with a combined installed capacity of 31

GW. The analysis reveals that land coverage
ratios are generally high, indicating the

need for improved system design and land-
use management to better balance energy
production with agricultural functions.

Technical potential and regional variation:
Under the principle of dual land use, China
has a technical potential of over 60,000 GW
for agrivoltaics. Photovoltaic crop-cultivation
systems account for the largest share (approx.
40,000 GW), primarily concentrated in
resource-rich western regions. Other system
types— Photovoltaic grazing, aquavoltaics,
and Photovoltaic solar greenhouse—

show distinct spatial and functional
characteristics, supporting differentiated
development strategies.

Replicable success cases: Successful
projects in Shandong, Hainan, Inner
Mongolia, and Shaanxi illustrate strong
performance in economic, social, and
environmental aspects, provide replicable
models and valuable insights to advance the
integration of clean energy development and
agricultural production.

RESEARCH QUESTIONS

To address the urgent challenges of climate change, solar
photovoltaics (PV) stands out as a prominent form of
renewable energy, playing a crucial role in meeting the
global demand for clean energy. The widespread deploy-
ment of solar PV, while pivotal, introduces the challenge
of securing sufficient land for solar facilities. Agrivoltaics,
an innovative approach involving the dual use of land for
both solar PV energy production and agriculture, emerges
as a solution to meet the escalating needs for both energy
and food concurrently. In China, these integrated systems
are commonly known as solar plus (solar+) projects. This
integrated approach has demonstrated success through
various practices, such as combining solar PV with plant

cultivation, aquafarms, and livestock grazing.

Although existing studies have extensively explored the
impact of PV shading on crop yields, there remains a

lack of systematic analysis on whether agrivoltaic projects
already implemented in China truly adhere to the principle
of “dual land use.” At the same time, some representative
projects have shown positive synergies in agricultural pro-
ductivity, environmental performance, and local economic
benefits, contributing valuable experience to rural revital-

ization and farmers’ income growth.

This study aims to address the following three questions:

1). By collecting and analyzing coverage rates of agrivoltaic
projects in China, does the implementation of

these projects adhere to the fundamental principle

of dual land use?

2). Within the framework of the dual land use principle,
what is the future technical potential of agrivoltaic
projects in China?

3). Drawing from representative case studies, what are
the successful business models, and how do they
ensure benefit-sharing and coordination between solar

developers and agricultural stakeholders?

In summary, this study is structured around three inter-
related research questions. First, by assessing the current
status of agrivoltaic projects in China, it identifies the key
problems and challenges in ensuring agricultural pro-
ductivity while supplying clean energy. Second, through
potential estimation, it clarifies the future development
space and potential capacity of agrivoltaics under the

strict premise of adhering to the “dual land use” principle.
Finally, by analyzing typical successful cases, it summarizes

the business models and benefit-sharing mechanisms, pro-



viding valuable experiences for the future development of
agrivoltaic projects in China and other countries. Together,
these research questions aim not only to examine whether
agrivoltaics can achieve a win—win outcome for energy
production and agriculture but also to propose practi-

cal policy recommendations for its future development.
These include establishing standards for land coverage
rates, building long-term monitoring systems, improving
regulatory frameworks, and promoting fair and reasonable
benefit-sharing mechanisms. Ultimately, the study seeks
to position agrivoltaics as a key driver supporting China’s
energy transition and rural revitalization, while also
promoting systemic changes in the governance of energy,

agriculture, and the environment.

METHOD

To answer these questions, the study conducts analysis

at three levels:

First, we reviewed a total of 25,580 and 5,057 publicly
available records from China Energy Storage and Beijixing
websites as of October 14,2022, and identified 513 agri-
voltaic project cases in China. We analyzed their installed
capacity and land-use efficiency to assess whether they
align with the “dual land-use” principle. Second, based on
the agricultural land types and land coverage requirements

of typical agrivoltaic projects reported in the literature, we

estimated the technical potential for different project types.

Third, we analyze typical cases—such as photovoltaic crop-
cultivation, photovoltaic aquafarming (hereafter aquavolta-
ics), photovoltaic grazing, photovoltaic solar greenhouses,
and solar-powered irrigation—focusing on cost structures,

economic performance, and replicability.

For land-use analysis, we use publicly disclosed data on
installed capacity and land area to calculate the installed
capacity density of agrivoltaic projects, which serves as

a proxy for land coverage ratio. This metric allows us to
evaluate whether projects exceed the shading thresholds
that would adversely affect crop yields, and thus determine
their compliance with the “dual land use” principle.

In the potential assessment, we draw on agricultural census
data and literature-based shading limits to estimate the
technical potential of agrivoltaic deployment on different
types of agricultural land across China, providing guidance

for future location-specific planning.

Finally, the case studies demonstrate the multiple values
of agrivoltaics across social, economic, and environmental

dimensions. By examining cooperative models, benefit-

sharing mechanisms, and the role of public investment, the
study offers replicable insights to support broader adoption

and policy development.

KEY FINDINGS

Based on the three core research questions raised in this
study, the main conclusions are summarized as follows:

1) Land coverage and compliance with
the “dual land use” principle

Analysis of land coverage data from existing agrivoltaic
projects in China indicates that, although the total installed
capacity of these systems had reached 31 GW by 2022
according to public sources, the majority of projects may
not have fully adhered to the “dual land use” principle in
practice. Most projects exhibit land coverage ratios exceed-
ing 50%, posing potential risks to agricultural productivity.

We have collected and compiled a large sample of data
on agrivoltaics reported in China over the past ten years.
In total, we obtained data for 513 agrivoltaic projects,
with a total installed capacity of 31 GW. The average size
is approximately 60.8 MW. The dominant project types
are photovoltaic crop-cultivation projects, photovoltaic
aquafarming projects, and photovoltaic solar greenhouses.
However, since 2019, there have been few new reported
solar greenhouse projects, as illustrated by Figure ES-1.

'The power density can be considered a proxy indicator for
land coverage ratio in agrivoltaic projects, reflecting the
intensity of PV installation per unit of land area. Research
indicates that the land coverage ratio of photovoltaic solar
greenhouse projects is highly influenced by the type of
crops grown. Some shade-tolerant vegetables can tolerate
up to 50% shading without significant yield loss; however,
for most crops—particularly those cultivated in open
fields—it is advised to maintain land coverage below 35%,
20%, or even lower to ensure stable production. In contrast,
aquavoltaic projects are less sensitive to shading, with
existing studies showing that even at 50% land coverage,

aquaculture yield is not significantly affected.

Figure ES-2 illustrates the trends in power density
across different types of agrivoltaic systems with
available data on installed capacity and land area,
highlighting notable differences in land coverage ratio
among photovoltaic crop-cultivation, photovoltaic
solar greenhouses and aquavoltaic systems. The data
show that a majority of projects have land coverage

ratios exceeding 50%, which may indicate overly dense
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FIGURE ES-1 | Annual additions of various agrivoltaic projects in China
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PV module installations that reduce the space available system design optimize PV panel layout and shading
for agricultural activities, thereby affecting normal crop ratios from the outset. Moreover, national and local
cultivation or aquaculture operations. As the scale of governments should establish dynamic monitoring
agrivoltaic deployment in China continues to expand, mechanisms for agrivoltaic projects and develop guid-
its potential impact on food security and agricultural ing standards and regulatory frameworks for acceptable
productivity should not be overlooked. To safeguard land coverage ratios, ensuring the coordinated develop-
agricultural functionality, it is recommended that ment of renewable energy and agriculture.

FIGURE ES-2 | Power density of agrivoltaic projects in China
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TABLE ES-1 | Technical potential of varied agricultural land uses in China (GWp)

2) Technical potential under the dual
land use constraint

Based on National Agricultural Census data and shad-
ing threshold values for various agrivoltaic system types
recommended in the literature, this study estimates the
technical potential of four major categories of agrivoltaic
projects across China: photovoltaic crop-cultivation
systems, photovoltaic grazing systems, aquavoltaics, and
photovoltaic solar greenhouses (including both glass and

plastic-covered structures). The results are as follows:

Photovoltaic crop-cultivation systems have the
highest technical potential, estimated at approximately
40,000 GW, primarily concentrated in western regions

with abundant solar resources;

Photovoltaic grazing systems have a potential of
19,407 GW, with 98% of this capacity located in

western pI'OViI’lCCS;

Photovoltaic solar greenhouse systems show relatively
limited potential at approximately 284 GW, with nearly

half of the total concentrated in eastern coastal areas;

Aquavoltaic systems offer an estimated potential
of 3,074 GW, with freshwater aquaculture
projects presenting roughly twice the potential of

marine aquaculture.

For detailed estimates of technical potential by system
type and region, see Table ES-1.To ensure the orderly
development of agrivoltaics, it is recommended that
future planning and policymaking adopt differentiated
land coverage limits based on regional characteristics

and land use types. These should be accompanied by
environmental impact monitoring across project lifecycles

and the development of targeted policy guidelines and

FREDERRABIIUR, BABHSKELELR: 2

40,841 7,926

19,407 81
2 28
212 102

3,074 1115

Technical Potential (GWp), by Region “ Eastern Region Central Region Western Region Northeast Region

9,236 15,259 8,421
9 19,183 133
9 21 15
40 46 23
867 413 679

regulatory mechanisms tailored to each system type,
thereby promoting a balanced integration of solar energy

and agricultural production.

3) Insights from representative case
studies and business models

Analysis of five representative case studies reveals a
variety of successful business models and implementa-
tion strategies across these system types. In Shandong
Dongying (aquavoltaics) and Hainan (photovoltaic solar
greenhouses), projects are led by solar PV companies

that invest in agricultural infrastructure and subsequently
lease land to aquaculture operators or vegetable produc-
ers at low or no cost, achieving mutual benefits in energy
generation and agricultural production. In Shaanxi’s
Jingbian county, a solar-powered irrigation system has
significantly improved water access and reduced costs

in remote areas. Inner Mongolia’s photovoltaic graz-

ing project leverages public funds to encourage herder
participation in project investment, pioneering a sustain-
able and inclusive benefit-sharing model. Meanwhile, the
photovoltaic crop-cultivation project in Lianyungang,
Jiangsu, systematically monitors crop yields under varying
shading conditions, providing valuable data to inform

future planning and standardization of such systems.

In the field of photovoltaic aquafarming projects, China's
development has been relatively rapid, and the average
project size is generally quite large. For instance, our field
visits to the Tongwei 200MW photovoltaic aquafarm-
ing project in Dongying, Shandong Province, revealed
significant infrastructural enhancements during solar PV
project construction, including improved pond embank-
ments, irrigation systems, and supporting facilities.

These upgrades have not only facilitated the transition

to modern aquafarming but also proved cost-effective
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for farmers. Additionally, the photovoltaic shading has
notably improved aquaculture environments, boosting
shrimp and sea cucumber yields by 50%. Modern farming

techniques further enhanced fishery value and income.

In Hainan, the photovoltaic vegetable greenhouse proj-
ects have been remarkably successful. Here, photovoltaic
companies lease land for solar PV project development and
simultaneously provide it at no cost to agricultural compa-
nies for vegetable cultivation. This approach not only con-
serves land leasing expenses but also ensures year-round
production, unaffected by adverse weather conditions, such
as typhoons and rainstorm. Current photovoltaic green-
house projects in Hainan are capable of supplying leafy
vegetables to around 1.3 million people, covering about
13% of the province's population, throughout the year.

The Jingbian Mu Us Desert in Shaanxi province wit-
nessed the introduction of a photovoltaic irrigation sys-
tem over a decade ago. This system effectively addressed
the challenge of irrigation during the dry season in
remote, electricity-deprived areas. Comparatively, the
unit water cost of the photovoltaic system is significantly
lower than traditional diesel-powered irrigation, amount-
ing to about 18% over a 25-year period. Pairing with drip

irrigation can further achieve water savings of up to 70%.

In Inner Mongolia's Chuanjing Sumu Bayan Gol Gacha
Village, a photovoltaic livestock grazing project was
established through government grants and private

herder investments. This 1 MW solar PV power sta-
tion, with land leased to a livestock company, generates
revenue that contributes to the collective economy for
infrastructure development, as well as dividends to
herders based on ownership stakes, with an impressive
annual return rate of 20%. This successful pilot project
has encouraged more herder involvement in photovoltaic

grazing projects.

Lastly, in Jiangsu province, the 20 MW photovoltaic
crop-cultivation project involves the planting of wheat
and soybeans under PV panels. Extensive monitoring
of wheat yields under various shading ratios and panel
coverage patterns has yielded valuable data, providing
guidance for the standardized and regulated growth of

photovoltaic crop-cultivation projects in the region.

To further demonstrate the diverse development path-
ways and replicable experiences of agrivoltaic projects
in China, this study summarizes five representative
cases covering different regions and system types. Table
ES-2, titled “Comparison of typical agrivoltaic project
business models and benefit mechanisms,” consolidates
key elements such as investment entities, land use
arrangements, benefit-sharing mechanisms, and farmer
participation models. These cases reflect a range of
successful “PV + agriculture” integration practices and
provide valuable references for future project design and

policy formulation.

TABLE ES-2 | Comparison of typical agrivoltaic project business models and benefit mechanisms

:::;ff:n Project type m Land arrangement Benefit mechanism Farmer benefit model

Aquavoltaics

Photovoltaic solar
greenhouse

Solar-powered irrigation

Photovoltaic grazing

Photovoltaic crop-
cultivation
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Solar company

Solar company

Local residents
(desert control)

Government + herder
investment

Solar company

Leasing aquaculture
areas; infrastructure
upgrades

Land leased for PV; land
beneath panels provided
free to agri-business

Construction of solar
pumping and irrigation
systems

Village collective leases
land to grazing company

Crop cultivation under PV
panels

Improved aquaculture
environment, 50%
increase in yield

Synergistic PV +
vegetable production;
year-round stability

Energy-saving and cost
reduction; 18% of diesel
irrigation cost

Investment dividends
(20% annual return
for herders) + village
revenue

Shading ratio monitoring
and optimization

Indirect benefits
(improved environment
and productivity)

Free land access,
increased agricultural
income

Reduced water and
irrigation costs

Shareholder income for
herders

Adjusted cropping
structure based on
shading conditions



SUGGESTIONS

'This study offers the following policy and practice
recommendations based on the implementation status,
technical potential, and business models of agrivoltaic

projects in China:

1) Enhance spatial planning and management of
agrivoltaic projects in line with the “dual land-
use” principle by setting region- and type-specific
land coverage limits and implementing evaluation
mechanisms to ensure agricultural productivity and

solar power generation are both optimized.

Findings indicate that most agrivoltaic projects currently
exceed a 50% land coverage ratio during implementa-
tion, posing a risk of deviating from the “dual land use”
principle and negatively impacting agricultural output.
It is recommended to establish land coverage ratio
guidelines differentiated by region and land type, and to
incorporate land-use intensity assessments into project
approval and operational procedures. Project design
should also promote higher PV efficiency and optimized
panel layout to maximize power generation per unit area

while safeguarding agricultural productivity.

2) Implement region-specific deployment strategies
based on agrivoltaic potential and strengthen the
integrated design of agricultural production and

solar power generation.

Given the substantial technical potential of agrivoltaics
in China—particularly in crop- and grazing-integrated
systems across western regions—strategic regional
planning is essential. It is recommended to guide devel-
opment based on local resource endowments and agricul-
tural foundations, supported by “technology—crop type”
compatibility guidelines and site selection tools. Planning
should also account for crop light sensitivity and shade

tolerance to ensure CODtCXt—SpCCiﬁC system design.

3) Promote successful business models such as part-
nerships between solar companies and agricultural
enterprises and farmer equity participation with
profit-sharing schemes, while providing policy
and financial support to enable the replicable and
sustainable development of integrated energy—agri-

culture initiatives

Case studies reveal that successful projects commonly
feature PV enterprise-led investment, coordinated
upgrades to agricultural infrastructure, and well-structured
benefit-sharing mechanisms. It is recommended to docu-

ment and promote proven business models—such as PV
company—agriculture enterprise partnerships and farmer
equity participation with collective dividends—and provide
enabling policies and financing instruments to support

scalable, sustainable integration of energy and agriculture.

4) Establish a multidimensional evaluation and regula-
tory framework encompassing food security, land
use, benefit sharing, and system safety, and imple-
ment long-term nationwide monitoring to support
the sustainable development of agrivoltaic projects
and guide policy improvements.

A comprehensive framework should be developed to
evaluate agrivoltaic projects across technical, agricultural,

economic, and safety dimensions. Key focus areas include:

B Food security: Ensuring stable crop yields and
mitigating yield loss due to excessive shading;

B System complexity: Assessing impacts on long-term
land productivity and crop rotation flexibility;

B Benefit-sharing mechanisms: Standardizing fair and
transparent benefit distribution among developers,

farmers, and communities;

B System safety: Developing structural and electrical
safety standards to protect workers, livestock, and crops

during project operation.

In addition, national-scale, long-term performance
monitoring across multiple regions should be supported
to build an integrated database covering yield impacts,
environmental benefits, and social acceptance, provid-
ing a strong evidence base for policy refinement and

investment decisions.

5) Leverage China’s agrivoltaic experience to generate
spillover benefits through South-South cooperation
by aligning with local agricultural and energy needs,
supporting overseas pilot projects, and advanc-
ing food security and green transitions in devel-

oping countries.

As China’s role in global clean energy investment and
technology transfer continues to grow, its experience
with agrivoltaic development presents cost-effective and
replicable solutions for developing countries. Enhancing
South-South cooperation and supporting pilot agrivoltaic
projects abroad—adapted to local agricultural condi-
tions and energy demands—can contribute to advancing
food security, accelerating clean energy deployment, and

fostering sustainable rural development globally.
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ERAREBRPHNERLUNEEFERE Z—, #2022
F, PENKRFIEHFMNBIRBIARE7TN A TR, H, £+
FHARBIFIE 736308 TR, MAH A RBIHNFILEE
HSINAFE. B Z2022F K, FENRNEVBELET
3.2 FEL(EREEIRER 2023) AT NIMFEANIKE TR, 7
FKERILENDREEHR S HFEHREE.

HKAREBHEHPTFREBR K. REIAERAKE
M, FHE1 MWHERABRELAI7E2SEmL M
(Bolinger and Bolinger 2021), FAF . BRIEBEMEFRER
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KAERRARFEZINZ LSRN TEES, BS
ZERERMAE. RENBXAE, THf BB, b
B kB BIEHET TR, B K2 ARIME AT
FARER, PR ERAEARRE. kABARARBHEEX.
ERRPLAL. BRARPH. 2R, ZREFE—RER
X RAKKE—RERP X T3> KT EF K ER KR
LEETCEANRRIEAIEBE. XFRFAREB=LER
FEAMEEEXTIEMBEMBEARIEL (2023) 125)1#
—LRIFIFE. T EXRKBIME, —EALBHAXKAEKR
REAMEBAER, SAHMR VALY, RERBETESRK
BRI A R,
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PERRARLABHXBZ-EFTITRLIMZIRN
Rl EERELHFRNBRYE, ARERFHEL LR
X, MEEMTELHNEZTEANA, —7TE, BRER
BEARREHELTEANAHTRAAARMEB(BRERSE
2021), REMBFEFAEAYNEMZ@HETIHLRER,
A—ITE, “FRRA” BRI B AR T F AR
EMNERRRZ,

FHARRI (agrivoltaics) , BI—RR I (BIFERMIL
&) A ENRUIEFSAREBHEESHNESFAD
B, SRARSREMFIE. #dk. REAH. k. @ik
URERNGENA. XL, AARLEESERA
B BABHNEEARARE.

HRAR WA O] AF BN F LIRS AR B = oI 3548
KR, e BRI SR, wan R W AU NE K 1
#, Mamun et al. (2002) X20114EE2022F 98B FH XX
RRWFARIEBHRIT TR, RESHTTHARR LRSS
RIVEFHENERR, BRERGE—EAHEH, BFH
RIEH, EXRARVEGEH, BEESEENERTREL
RIRPNELERE, KBAARETARBR TN TERERE
T, XMEESSBEREMENSEYNEBEERBER
o ARLEFRT, KREGEXTLUR D T HKIHEL, D
LEBAK, ok, FEARRIIMEH, RV HBE RS
BULZEAI30%ZE35% (Mamu et al. 2022),

A, KR BBEFENRU=ENTEMIBHARF
EXRRRLBFEHIELN “—HHA" HXRBITBE(Touil et
al. 2021, MNR 2023)o A RIBI R GIR RGARIETHE
MR+ BB EREFEXRNRE, KUAER KBS+




WESRNRZEEFEEEEZR. B, ¥ TEEXRM, -
178 HZRBIT50% K SEEZR~; MARLEHIEH, B
fE LB ERIAE]50%, B~ EHRZERELNME, Fif,
ALEBIDF T BEZREF2NXER, TEHEILRA L
RGN BEREAEE, NEXNRVFEMKERENE, A
& REER SRR b B EA%ETE “—H A" R,

o, “—H— BRBERBRALEALAK. PERK
+RUPEE, WHRERBESBEEEN. BF, B4
ERAEEHBARRIYAEX, FilEEAERIILARR WIN
BARMBUR. flan, 2021 EEEEANHRNE—TUERE
RIERRVRGNEY = EZDRBITHREGNS
BM66%, sZEIMINMEALRAFNORT2021ELH T “H
RRWVIMBEFRE: ARREDMEIRE, MEELTSE
EHI80% A RIS “AK” INIE, 20226, BAFEHRT (K
RENVEHRIT. BEMZEEER), AELRR IV RER
BFRUVEMNTHERED LR ARAEREERN70%
(Mack nick et al. 2022),

A, FHEREGEM, BEERAALR. MEEEFEXE
N B LB —— RS FRE LS S (REccessary.com 2024),
Kot XAXRRVHENRE XN, BIEER S BEM
EM R ANETIR T, 10% MBI CRR I B AR Ete]
U R RB X EHE O T BERBIBE T REN
E5%K(Johnson et al. 2024), RIFAXBHRBEFE, AR TT
ARk 41230 X SEINER, 0] K A [E) B o] UB IR A 7~ 2 89 1R
WRIRRRTTR, BER21ZM X BUR R KB TR Z X CRR &
ﬁE@i}\%ﬂ(Randle—Boggis et al. 2021), FEZE SRR W ERIHFR
RMIEREAR, MNERNNEREEMRIVARCEER
BEX, WAL KEREIRETERNRANER, XLELE

B AR T BARRAE ST AT Z N A, AR
R A SRR O REB R A9 BB IR H LRI E SIS,

KRN HERRR VT ENE+FARRAER. K5
UEENAERE (ERERBRERRLHBESER) #7759
1, M [EZ .

AXETEDFTHEARR LY ZROIR, RARABHEH
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FEFERE: RUARARITENAR. TEE
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T AT MR ARRERN,

B oERET AEECHEAT RUMNEET, ®
EX AR RE SR AEN?

B o= ARARRIVTEREMEH S 2F5
WERE? BRF AWML T THR? g,
AXEBNATE. MEBEBXTHM. MALEH
MR W g5 3 BN E S AR D4

HUEM E, AXEEETENLERER, WHARRL
BRAEHRE “—H 8 BERNEBRSHET TIEERN,
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2.1 A" MA TR
ARUIIMBENEERE
&7 A

B — . REEARR VK RIVR @7 A CZRT 448

e, MEMTRERE, KRR VERIVKEZIFER LS

RENAE MEXE MEHE. FEDH, UER LR
TR AR EENE “— A" R,

ARXFRR W ENARBEENERBR ATRER
FERGHARR I B &R, HARABIXABIEZEOTTE
RKGEIR, RANTTHESIM R — BN T ERNEN
10FEZL#EHE, o, BANERE TMBENXE, £ED .

W EHIENTTETER BT BRI ARIE NG 2 FFHR
EHTEEMBUEREREPES AR UNTEREE

DEBENTTETEBRENEZ ML LA ARA LIE
HITER. KA AEBNFERHATAE, FBIREHK
BN LB SRAXERHETON, HFE5500MLHES
K ERH#ITTEEER.

ATEEZEEARABDE—, AREEET SRR L
(agrivoltaics) AL +FENE RN INZRTEET) £ X FIHE%
MRWEHIT TR RANMNPE M FILIRE W&
HFE T REE T RERMCARR LITE#IE, S5 (Chen
Jian and Wang Ling-jun 2022)89%0#E, b7 720204
2021 F12022 F A9 RAR W I B #03E (R BIEKRETTE
RHFF—) o HAMPITEILEXRR VBN RES, I
WEEAXRRUVIMENHE. KUEFE. XX SHER
£ i) S5 1

ARMNBENTCREWINEHIEES, ILFT MERE
FREMNGMER SANENENERNEN L HERS
FRNBFEBRE, FREEHE, 550%T M8 HRX MY
ENBRERERAERLR, PMTPEARRLIMERSER

‘—HE A R,

“—H WA NEN, ERNHEERBERMR V&
FREX, MEELE. IREAR VA FRBEX, X
RIRN T BEERASSSER N =2RF =, FmR &
FH~ZE, Touil et al. (2021 R T EHBEE R L
FEMNEW, RERTE, ATREFLRF &, LRKRLH
BEESO%E LR, NAX—ERoI E R EIBEEF L
RRIVIMEM T HBER, BHS0%H, KXAARFE

—HEA RN, AT BEERITERENAER
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BEHE, KAEEFEIHEIEZXRNARRLIMERS
Fa WA J. X=MEREHE. RIEEH, B
B SRR MERNBERENITTETAMEEkX
RS LM% =

2.2 FEARTWENES TG A
BB 7581 “—BEA’ RO, ERRR L 05
RBHEESH?

ARZFEE =, FMNEABAFLTHEERTHLERY
FER (F. 8 FRERAH ) it B B8R, TR
BABAIEE, HE T HEERE “—HhmA” RUARER TR
AR At BERM. BOL BN KBV FHBERR ISR
TENFEBN LR

BEHTEA:

BERNARE - THESE x EREIRERE
x RN £ HETR

" FRAARRLZZESFIRE:

KRRV ARG URS L HFI AR, Rifn, KRR
EBRURUESSBEYEMRLLR TR, BT, F
EHRMRETARRBZESEDEKZEHXR,
Touil et al. (2021) BT Z B +JLESRR I R G AR
RPARNBFENEYTENT M. AXLEHRPIXE
NEREIEKFHRNEREY, MEXMEL. 24
B ARREBEEAMAGERRAARR RS, SRR
Mt BERRFASUIUATH, N2 RER
FASRIARFENIELZW. Ah, SBEXEBIS0%
B, RESTEINN, REBEVNTERE S ZEN
Ho B, ARBETREMRX, ¥ FELEMEYRDR, KRES
MEEFTHK.

— MR, KRR RN R G SIEAREWINAR
FIENTFENTERR, HHEEENTUREREHE.
Touil et al. (2021)&FIXFIRE], HEES HRIRAIPFR X
(EFEELN23%) ZFREHNEHFENH400 W/m?, Ti 53
B, ARRGARSSNFEHNEEMEELEE
EZT, BRI EMROBEFMRFA, LR+ ARV RGERM
WRANTIERSEED5433.5CHM32.8C, HREK
ML RIR A B EZAF40%R, ESMEFHNTLIYES
BN B ADTS50.5%F141.0%, B, SRR THKERF
AZREFEES, X 0]1£328% (Elnaz et al. 2018),



B AR E RS, BEAMOBEXAREHNZ.
RN ENHREBRETEFTESET, ¥ TREUREM
THRERD . ¥ THENRYE, ARERENTHTEFE
MELETRHBXEAEE, FAit, AXHABXEE—DE
ENERMESXELEN, BNTESNERERFW. KL
ARV T BEFROEAMTRAREHURE . R
MEIRMGEFENEMAR, SeXKEEFHHT I
B ERRIT, TR AR W 59 1 b 7 R R M B8R = HH AL
o RERARNHE-—FRRXE R, TREMHSTHES
RELEXR, A0 KEHESHAR WL RE B FKIE.

XEMRN A EFRARRLTE, FEEEHES
R BRF M FAVEILE R DOCR AR LOEEA (FF
M=E) R EMARBOE B OARLBH T K, FR1F]

HTHRBERENEARRVIMBEF N =ENT W, AT
HERENEERR VB ENBENE, RINEALRBEE
FEE FIEFES MR PLERRTOERE, KRR RIE
FEREALPHRETIOUNBEEN = ELASH=ELN
(Jo et al. 2022), MAEZEBMERTHI2SNHHLRBEEX
(Cossu et al. 2020), RIEFH (FHZE) RBEREHARE
TR30%FYH R PR G 7= B X B KK ME(Jo et al. 2022),
T EHEFEDNEMERLERIBENFTRE—EXR, &
FEEHEHEE S, FATH50%H9# £ (Pang et al. 2022),
FERHAEWREP, X TFTEEXNHRDIENBR. BB
RIBR, FIOZEIFEXRR VB LR SETEERHE X
A, FEHIE AT R A EEB] (1and loss) NF#BiL10%,
ALk, BAETEROLBEHINE B AR ENE N, hERET
B Z10%H 3 AT L RA

#1 | ARREMBEER, BEXEZZE (Touil et al. 2021)

Y B E% & EFAAEM

T s q  Cossuetal (2020)69 A% 5T w3 4 AF 4 L 26% B ALY & AT ER
o = vy, SRS PAMA 09 B B FE 0% AL K
LS 25%, 50% AA FAR T H505% T E Yoy B, ABAT50% 3, = E (TAN et al. 2014);
20% ARE, PE 0% AR IR xS B %A = £ v (Hassanien and Ming 2017)(KAVGA et al. 2017);
T KER10% £ A 09 8 5 5236 B R VE M A KA A%
S BHIF  LGper-Diazet al. (2020)FF R B A 0% A B = AR EHRAA
' 2%,
P 20% P E Hassanien, Li,and Yin (2018)£20%#9 & & 5 F x4 4 £ K %A 9 2% v
10%, 15%, Bisd Ezzaeri et al. (2020)FF 7. S A AL AHE 5] 69 R ARAR AL A0%IE4S T, %A BA 4G
30%, 50% ‘ B
ggjf(?o// TAA Cossuetal (2020) A 8951 7 T A 4K i 548 33 5007 39989 7L
Cossu et al. (2020895 7 R AR 25% 28 35 %k 7= & 0% A = = % v, A2iL50%
. -V 2 W
BTHE 25%, 25.9% XA, FE L . o 5o
Tang et al. (2020)49 47 50 2.7 259% A9 AR B E Z 09 A K A EFo ™ 5
ARE AT
ER 30%, 50% 554l %)Egﬁlggﬁﬁmﬁﬁﬂk%%ﬁ%ﬁ?f;‘s’iﬁ/ﬁﬁxf ", AiL50%
ZE|ER 30% #HE 30%49 AR B A2 2 & Fo F K 2 R & #0#(Jo et al, 2022);
KA 30% $HE 30089 FAR VEAE 2T IKAG = 3 75 51 55 8 18.7%428.9% 49 7% 7= (Jo et al. 2022);
Wilockx, et al. (2020)498F 52 2 7<50% 49 AR 145 F et h @ ARA 2 K ;
t2 50% LA B Trommsdorff et al. (2021)89 45 . B KAR UEFE T A9~ SR %A B35 52—
HERY, ORISR,
- ¥ 50% +E Pang et al. (2022) b 2K IoAT 70 - 50% 49 /35 B 2 Fxt = 2 XA %,
P 10% - Vaughan et al. (2023) % & e #7 5 2 69 K AR & KR R A a9 #F 5P 42
N 0 TR = F 45 E) AR AR AL B M P R ST R R Mo b As) R AE A2 3E10%.
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B E SRR A, RRFRR VKBS B =
EMENMERBR. REAMETN LB EEH25%-
30%, #BIL50%A ] &R /= (Cossu et al. 2020); RIEEH
WRGEAET B EZRI0BUAANBEMNEREEDTELR
E20, B MBEREIRS0%M, KESHEDTETE (Jo
etal, 2022); EECHEWNRGENE T B EES0%UTLEZE

B0 (Pang et al., 2022) o XLEEHIR AR A B AT
LR ERITRETERKIE, L, EAZMEDEKD
ART, BMMBEENARAXBEXRR VAN LB EZE FRN
R2FTR. HA, BV REEENCRNBEENA50%, R
FHEHMIEERANA35% (FEREPEBASELLEER,
HREL, EARAEBNFNEDFIEO SN, lAINA
BRI T35%) , KR KM H25%, BOLBEHA10%.

" HERNFETERE:

ERENAEEREXRAXHK, RMNXB2019F
0.865 MW/haf9%{#E (Bolinger and Bolinger 2021), #41A&
EREAIETPHFMAHNR.

B fERITER:

RIFE T TR ESBRRAD . ERERBDKFENL
B CR TR A TAE R R B =W A E ) (B

RPURED 2023), AR KB IR BYE 1 F B 2 A1 F0
BAXRMYER, EF BRI B, BARG S AR B, £5
RS, A SARRTH. REAMBRBRBHWER
HRIMEBRERBERFT AHIMR AL L, ™25 B
MR A, AFRAOFTHERDMEETR L AR
BN, RO BRHEEBER, MREAFWAR L =8, &
& —h A" RUAEHET, RERA VAN T FRBRS
BARE R =AM TAERKRARER=EEE. RH
Rt RBBROERT, ABRGIEEROEENBRRT R
SRAMYE, NTiKRERERSHRREREMNELR.

REBLEEEZRRIVEELARBEESR(ERSEITH
2017), B E20165FX, £EREHME L334T AW, X
W HER A9S1IT AWM, BV HEABRER 76T A,
RIWBIBERP, PEBETH AL FENHEKRMARES
BEAFEFEHARBX, IR VAMFEEFELFTEL
EMREBHX, RIFBEEERE R LMWL (Sheshiyuanyi.com
2018) VIR B 7w, B E 2018 T HE. WREMITENE
EAMERAESEN=, FAFEENHERL PEXNEF
X AR5 T F 53,

B BRI ARSEREEANERN, A—KRFEL
ALTRESRIR, THATHE, R4B2021FLERYE

#2 | AEREARRUHN MBS RULAAT B BRI HERESES R SUERENE

FAR KA

%3 | RERWETE A B I MER (B F A

18

_ 134921 26184 30512 50408 278

_ 203046 25821 33947 106908 36370
_ 224388 942 104 221805 1537
 mmmen o - 0

AR KR AEFZ KRS E N RSB R %t 2017)
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=4 | BARARBERMBER (B FTAm)

K
i A 375 EAR
2021 - &K IR T E AR
2021 - F KB AR
#ih
KE
7K
Fe

15
7009.38
2025.51
4983.87
2604.63
663.4
1439.3
147,51
129.03

BRI 20214 2 H i A 22 F SN R

T A RPN M2 BB KFRKFENER, MRz
FEAMHEVFEEREERRET202058 VSt £ L (FE
LA RRAE 2020), TFE. WREBEMIAEHEEERALN
B FEER FEBKFERR AR, R ANENATTE.
WHREMIEES; MAAKFERRAE, RANEH I
B, REEMHEE,

2.3 HASCARIN B RIER S
RS DTHESR

IR = #ESEARRWRGAMWEM S BFFREL
5, MEERMRER? AXrIERER A EH. 8
RITEBL AR R G2 EER .

ARWABERRUVIE AR S FMRE L EH S
B, MEARERXNMRSETIE, AXFTRTES R
Bl Frid “R” BFEREAEE. MEBXTAHM. AAK
EMERENEFER.

E=IRi%:

EHEFBEREFMERLY, FEEZFUEHRERR
AT RN, BERLEH. BIEEA BLEH. KRR
FRRER LA BT RAETE,

B IREFEBALEMIE
BEXRRERIA
PRFIE N E SR IIRA ARG KEGTE
BONERE UK — ML E TR
IAERBLRIOEEHEIEIE

MENMmEELR. BB, KA. ARSTSIHES, B
F—EREM.

EhiEIREN A

RHEE T BRI SLHIBATIRE, WA REIER A I
BARSWREZRITBRFEEANR HXABTESMERE
M. RUSHROMETR. BALL. REEMREXTY
R 5ESHFME, BRSAIR BN REE—E.

EIRENESE:

B FFREITERECREBIR A NA (LA £
MR EEIR )  EHEMAS KB, MER I
BN ALRAS= B8RRI EE,

B HESXHEEFEWENEHERBEAN st Lil<
B350 22 55 5 = 3507 Y 2 00 o

B RN T RO TR, £TH®RE
SN EHE, BORAFE R A U REIRE R LB
M5 FMIMERANR" HETE REATE
TR =

HIERMRIE:

TR, BOROGFAEBERIITTENBER. 6
W, BERENARMBER Vinth= REMH KNEE, 2m
TRV IR AT U ELDT t5h, AFRIDEFE
X TR :

L BERBREABLAAREERERIBIHR, BE

SEEHRR;
2. AELHEABMEHREATYHENXEZERHE
T EE,

3. EATHEEEPRER G AN I SR X R L
RN, JREXNERBBRTFE—ERE.
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MRER: XARET L +FEREACARKIWINE
WEHE, D 7T =B EBEX—RERIERIR LT
MBEENXREBIET. ERET, BEMAXE
DIME T B EREII50%, KReETEERE “—H
MA" RN, BRSOt hFEH—T R, LU
XYY 2 = P RE R RAY A E =l
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3.1 ':Plﬁ‘éﬁ(?}?lL MEXRE
AR, FEAAIR AR X2
vagicI

(=) REFLRRILTARIREE K

B E2022F108, FEERITBIETS13MHRALIN
B, REYIAEIX31.19 GW, FHEFNNEME 460.8 MW,
MEXBEE, SFEARAM. BXEH KBNS, He
RIEFAMESBHINE HEE &K, 25 437%H133%,

RIBF R ITEET R RIB—NS %, #Hi77 5E
U EFN4IE , B E20224F108, HAHLBIEERS13DHR

=5 | AEFARILE T BB TR

RUITE, XETEMRRVNNELE T31.19 GW, F1Y
BNTEMNELNH60.8 MW, TIEEREEM2011FE
GE2022F108, WEFIMIMB X REBEN A H: X
RAMLLI2 B EHL700, RIETH8SA. B B 4b14
MR ESD SERIFKR 134, IMERFEEI,

RI\IMNA ST, MRSER, FEMEKRAKLTEF
HMBEBE60 MW, TIEEYVEFLEH40 MW,, &K
MM EARRVIMBERTENT GWHAREIETE. &
BREOE, RNOBEETORET - EARNTHE
FIRERMIE, #it244; 1o, RAMRELIEKELE10
KEZ BB RR I B HF484 XENRETERE
BHEREFAK, BEBERRBERTURERAESNSE
&,

£ FHABEW)
TR HIE A A F ALY VA TR 55 1524 & (Chen Jian and Wang Ling-jun 2022) 32 43 235 B 4 5F i sk,
B1 | SFEHRERAKRLHNIBEE#HE, 2011-2022
B CeRKH B ~tEx B BXEH 0 #otEH B MEEH B iR B tax
140
120 -
08 100
ﬁ ]
m ||
=80
5
&
K 60 —
8
3 | ]
40
2 l =
R I = N
20M 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
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ZRE AR ‘—H B NMARZHERNDERXRTE
K, EPFAZMBAEBRMEARIEER, HiRBAENE
R, TinEZERR, MR ANEEBEEMZERA,
HERESRT, XENE EAR. HEFOARRIVIEER
KA, EBNRRNE SRR ERIRAER IR
EHR F o

Xt 5L EMER ‘—H I A ENTTEETAR
a——HRHN KERE” X, EHPLEFEINEE )il
X" MRETBEE®R . ELRHER, NREARR LI E AR
FHRNERT M. RHRWIE~ER, AEREFTEN
B, IEEEBRIEEE, hATERIMERE KR
FRAT A SR SRR R,

(2) KRB R RELEE

2013FZ 20184 8], FEJEARR WEBERHE TR R
o 20184E/5, ATHRIEBUR, SRK W EEKRE.
BE2020%F “XWik” BARIRHE K, MEHENENAER
RAMERT

FEXRENBTENTUBEESERIVERNERED
BEETERMMN, RET BRI FTHY X E AT i
Bk RBHEN, B1ER72011FEE2022F B ja e AR W 2
MBENBEE, 2RI THEXRRR VBRI ENEL
B, 20195, KRR WIMENLRETNEFFTEM, BF7
2020 BEERKA. EX—AEERFR, FFHE2018FF2020
FE, FNBELEERTHEES, X5REBELREN

B2 | PEXARILEFHENE, 2011-2022

BRENEARFTARUNKEESY, XM THRERTEAR
TEREAMEMBRAZL, LREAZNAERNLR
FMNIMBEFRABZZMNE MEEERRVIELEE,
20212022, KA BMREHEFREHKEFHZ2IE
KEH BRRREFRRARIARRLIEENER K
SBRMMEXRMN, EESIEHNE, XRRMIEA2018%F
MEARHBEREHRD. MEXEHNEERE LB S
EELLHI,

RIFERERDEIE, FERELRKNAER2013F
Mk 2IFF LB K MBS, LHAE2016-2018 F H 8 FBUR
N H IR EIB K, BE/EFE2018F B THMNGR I BUR A Pt
%, BE2020FEFRMKSEE K, X—BESRIV KR
MERSEYE.

B 2013-2018%F: REEWMEX BN SER EX—
AR Y R, Fla0LZR. STASH S D RER
FARTR BHR4RIR 2.

B 2018-2020%5F: BUSK I {5 o (R 25 A B4R 1 35 A
Z, RIVKXARMEYT BT RBAERIE, ZHRE
KHEm, PEXRR VIRENFMEEE2018F
M2019F H I T HRIE T 457220184E5H31H,
ERANE. SRBAMYBHNBEES%H T (2018
EXREABEXRETMBEMY (NDRC 2018), E
HM2018F T ¥ File, BRiEMEEPN KRB
DR LRBIEIE FEE, F LR+ R I
BREAME, BEAFMEEER, EXRENE
b EAEth 2R, HIEE,

[ Y PN B ®KEd W EXEH
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B 2020FES: fEE “WOAIE. BAEMT BIrAIRYE, X
RENBFRIRE, RUWARMBDRFT—REARES
=, ERRMOARIME I FIEM, 2021Fk, FEB
THHE X, FIRIEN AR =W AIARR . SAHRSY
MEXRE, RETMEATIFREE, (BRI X Z5
B, BIALIMBRILERR TR B4R, X EFE2021E (E
KRR RAIRITE. BR 2R BEEA LA (N
RRATRER L B R R BN 43R IR L) M98
H.2022FEREFEFHEARFHBERERAEZ.
BRERE. RIVAITE. BERMEREEEBINE+
ZREEZERSERREWE004545 (CLTHIFER
RAHARTEMIRE) MR 2023FEEREERD. £
INEED . RARATEB. ER S IRXBHERHATA
DR ARAEREN RS BEBEAER) F9BH,

B4 | RARRUENERET DR

HotEA

HE o WA

B MoeER B R B FiEH

mie B
BR BRI XE

=y
=R

~nE  RE AR
HiR

B TE

= Bl e

uT

() BESHEMRAATIHIE

REREEAMEXRRIVENEENENSE LLHE
L2, Bt X E T MTRTER, FESPKREME, 017
B8 GWHARMRRTE

b 20215, FESEHMNRIEENNEDHIERLET,
XEGRLFBHFEESNEN Af, FEHALRR LI
BHEMENETEEZR, K BENENBEHEMEN
ENEYEZTESEN, IEXREAREENENDHRA
BN, MEBME 4=, B, BAMNEWIEE, REAIHBX
R RRUTEHRETEARS, BENERRETESFE, flnT
M1 GWHARGIETIE.
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3.2 REFARIAY “—HPR
" BRZXRIA = ER0
iSRS

(=) “—HmA" Bzl R

KRRV AR RETERIM AN EFA, BIFECARE
B SR A i, BETESEMTEI, KESBHLRR W
B T8 ZRBIF50%, BT RUEFNERR FR.

KRR UTEOTENYBEAERRERNE SHATE
T EE)RE, FFIE SRV & FHEE S B, RIER VA
FEENFERRARTNBETAEMEEREEN. R4
PR, MARMEXN RV E N —IMEEFHEEE
THESE (EESBOURIREHBRY, HEHMBEREL
EEBI AR, R ELEBHANRR, FAFBZETELEK
TUES) . EARRVIES, XKABOATLE, BLE
Rt EHRBELRRRITRSHARBRRREREELSERIL
&, MAERTENRLEFH=BRS MBI, & EaE
EHSBUR~, IRIXEXARRLINE S, XARAHHTHE
ERFREARVEFMEEZBE—N T, RINBERSE
RAPFEMFZFME LR WIE AR LB =TS EFh
R (BIERRE. 8K, FRMEXE) N0,

(Z) BENBEFE: HESENEEIER

B ABNMBEN KRR VB FEEFREBELRRA L
WEBEXRER, IUBMNXERATAN IR THESE
KX BIER—FVNBEERE. LRRIVIMENENE
EREETMNBEIMAENENNE S HERITESE,
MERMNU R AR WINEEIEER, iILRTAEBHIE
REBFRINSHER, EVNFERE-XI2/HH0ER
(Bolinger and Bolinger 2021), EFE BN ENBERE

RBREXD: — N REERIBERE, B RIMBE MR

NESHMERBEMNI AR —RIMBEREER
B, EENESENNBERABZ I, RIBFERENIFAY
Rt E KR =,

XERMNBREALRBRLGFELHMBEERA £=50%, A
4 2011 £ 2019 FARARMELFFEVNBERE D314
Py,,..(2011)F1P,,,..(2019), BT LE R B AT E R SR A
MENENBSEZEESP,,..(2011)=0.115 MW,/Acre F
Py,0(2019)=0.175 MW, o/Acre BAMERIAI/N, BATT M
EHRRIVIEMN T B EREZR/BITS0%,

WME AR, ERELIRRRIE F40, HALIRFR R
EMENAERE, BFRFRE v s RelmE, B6
P RBRRAEEWIE, K& RIRAMIE, TR
BAMT B EEAS0NMNLARIMBENENETERE#HT
EbE, EHARE T2011EM2019FEME, AWMNIER A
“NREL2013" #1 “M.Bolinger2022” , HEHBAERE
D HH P, .. (2011)=0.115 MW po/Acre (Ong et al. 2013)7#0
P,,..(2019)=0.175 MWp,c/Acre (Bolinger and Bolinger 2021),

THBERARNBELT, LRMENTYEINTER
ERATEARFRRAFERIENREIRS (Bolinger
and Bolinger 2021), ZAEF M TR ANLEERELIN LR
FrEXRRYIME, TR AT B EREBIT50%. HE
ARG EERXARRVMBEMN T B ERR TR A RS,
AXNESTHRNTERERERFENHT TEMEES
e AFRERE. BEAENRE LN FIRRLLE
R EMFARAPMENBELRRAE. HEERE
™ KRR ENFEHRNBZERER, WARAHS
BRAREETESESONNBEZETIEST; BAEEHIEN
ENEBEEES, RBRETHBERLRES; MRILEIR
BUNFREZE, ERE—ENEMEER, X—BHIE
TEARRMBRITH, EEMAIBRELIRE T HCRE
ERMRER L = HFESH
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B 5 | HRRUITENENASERENELEEE 550% T B SRR
B LR KH B ®eEx B ExHEH @ NREL2013 @  MBolinger2022
e Linear (FLARAHH) oo Linear (KA E M == Linear GBI E N
10
0.9
08
= 07
<
= 06
=
w05 i P '
{Tﬁ . : .
i . . .
w ; H . s
= : . :
w03 X X * ¥ : : ""?—_'1
x . S T et SRR e TR
02 L.—-i?—-_:_i”____: ---------- } '; ——————— :
E—————'i" 1 _—g i §MBolmgerzozz . :
0 NREL 2013, X X X + : . 0175
0 0115 X +
2009 201 2013 2015 2017 2019 2021 2023

TR ARG Bk LR 8 Bk, —ARIA H50% M E F A B AR R ke Bk

(=) tHEBESEE~EZENFE

F BT AT S H M 418 5 BIS AR B9 AR AR L IR
BT B ERBE R I THARAMIME, JHRIKR
Bt 3 7B ERNAEMENFEXNEVNE WARE, —HE
R, BEEARTEBITS0%. FLEHAHEIFEES0%A
THBEEXT, HF2HASZERXE W, A, W XE
BEXMEYHE, ATRIEFE, HT W BEXETRE
TE35%. 20%3 EARMIKF, W F XM E, AR RKBRNE
FESONM T BERT, Ml = EH AL ZFE(Pang et al.

2022), EMEY LERKAROMRFN L HESKERT

EPMERABNNA

(P9) BRI TE9RE
ETENAERENEIEI LN, FEXARRLIE

KPR B EREREBITS0%. X—HKFRHA, EHHM

Bigitd, M2 TRV & =FK,

ESETEMNENAEREES, BAFARERAMSE
WVHAXRFBRTENRGNER, ANGRRTBELCARAN
BHRMERRWHRTT, BAERKYBREREERF LT R A
AR, AT, NBERE, SRR VIMEN B SR
HE BT 50%, XEREVF ST E AR Ah T RFESD
EE S RIEVI K== BBER W, BEALRR I E
PARAF Y X, T—HRESSEERSHETH.
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£ E BRNF, TS TR SRR A

B TR RRVIRBE R E, AUREKE
PEIEAD “ERM” (DC) EHAE, RIE(Bolinger
and Bolinger 202D)EYFFZ, FHIX “3TRM” (AC) it

H, B-—MENEYAETEEEERE;

ERERES, BNEFRAFREFH “MREIR”
5 “SSEREHERT . MUE “AERNEE” 5 “XiR
EHEE" #HTTRENTRB SRIE;

S50%M T BEERWEATFEEEHTE “—HE
B BENNSELRE. ZEERTZIHRF
ISR I BN, ﬁ‘éfﬁﬂ}iﬁnﬁﬁ‘é%ﬁffﬁ%ﬁmi&ﬁ%
FREWN, HXHREEBIANG, BEEXST50%
Bt b =8 = £ BRI,
ARAREEHXRR Y G R OB S LFMEN T
WEBERGT, KARSEARRIVIMEN T B EXBL
T50%, TEENCEANNER, X—BEEREE LK™ F5E
=g, R, EEEAMALABNNES, BEXNTS

TTREX RAEMI = 2 A EL . XRIABEFEMH KIS
RRUBHMHKRTELERE “—tmA”" RN, Hi#EXigitE
H—F R LB R IR E R GE R M,



33 B4 HEXARIAE

MR, ENZE, BEE
PSR 2 agl: SEA

FEANESHRIECRBENENENE A AL B L
fI(IEA 2022), BT “JtR+” FFMETEENHE.
XFEAEAREARSETLES, BRETEENEIHM
N ATREM ., MItRIR L afl, FEEEFRTEEILRK
Rl SER+IE N SERARHR SERAH L SERAIRFR. SE R+
FMHEZFEANIE, AARDPTER BRXLELRR
MEMNSENEAFEELIAE31 GW,

HEMHRR Y TESH=RE: KT OERRIE
Y1) BEBIMAERK . REEJLESLARRMBTTEA
FRIRER D, EX=RKBEATELARRIVHEZRFHIA
FEEZE.

i1 | PENEXEACIHAZRIRE

MEREMIE D HE, KEBHEENALARILINE K
HEMENE LIHBIEBEN, ERBENER LRI
BEEBRS, BENKEE BEXEMMLRRPE=
KIBENENARERTEHTRIUTDON, RMNEAAXLETEE
FEEBRTERRVEFF LB EENTEER, BXE
HARRIVIMEMN LB EREL THARPIBRAZERY
A FEIREER,

izt e B 2.

NEIE EE, PEMKED AR VI TEFREE
BEENIBESENR Y ~BNEM, HENTRBIH
KRR WIMBERGE, HFE2RRMBNMNEER. XEE T
KRR NI EFE N R——— ML A EE, K2 HH.

ASFAARRWIREW T FELR, MU RIRE DS
M BHFTRI, BRRUFEAZEERW, BN, FE
BURETH IR T8 S RAPSEER, DUESRKMBRER.

FEMERR Y XEFEET, HPMERAZ
—MEX BN —EBVFESHERABEEEAEFTER
B, b2 FEXRRLNEH, BETFELRE W
B, KETMIENBFEEELEHNENF .. FE
EERRANK=HFEER, 2020 FFEK~H R
E46549.02 7, HAFRIE =2 45224207, &
B B2 r979.8% (R R AHER 2021), B EHE—
FhEEA/K ERBFIK T HEMNFEEWARR (Pang et al.

2022 BRARRTHEMBERRBIREB SPLEyEER
EREENTTH. ARERFTRA, KRR THFE
THREBREIBEENERK, FENMETRTVNRE
B 2. R, JE R 3T 15 28 9 A5 AR BR 4B A AN 26 4R B
BEET—ENMARE, ZMFRRE, BIERET
I BEEANKZFHIEM 2 (L et al. 2020; Zhang et al.
2022) ARG RPEXARR VRSN —I
FEUFHNZ AR
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TEARR N EEE
fi& "—Hm A" RN AY
e MIEBRXE

MRER. ET2ERIEEWE, HESTRRS
v s P AR MHEBEER LR, XIREVEARAO B AR
MBIHTTEZR LR ERET KOCEMNET=
R <, £940,000 GW, T EEMFFRLIMIK; St BN
73£919,407 GW, EAR98%1FFaEE; @I BANE/ILIH
3,000 GW, HARKFIE B 198K AR,
BEARBB RN, 1¥284 GW, 1B AREB & Ehir—F
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HRRVENERDNHTEARA: KRR LR
ERN-BETHNALHEARx LHBEREYNIERE
( Potential,,, = Area X fx Ppi) o ELEHFHL AR A A £ 3Hb
ERBIERRBIEERRVES(EREIHE 2017). B F
SR W+ IR KR B0 W T L (P E R L AR 2020),
T B ERHWXANE XA ARE KRR W EFH FRR
&, EPmAERARM25%. REEH35%FEHLEH50%.
HHEH10%(Jo et al. 2022,Cossu et al. 2020,Pang et al.
2022, Touil et al. 2021), BAERIERENESHINERE
30.35 MW/Acre, BN0.865 MW/ha, &£t #HBEEXNE
EURENBEBENRESEFEAR2, ENR VS
WEEREESEE=RRIEE L REIEFM2020F 8
WGt F £,

AREREN ESEBOBRBRMAFRIAR L EIRE
ERITEEEXARR L AENES.

4.1 AR BIENEE /11E
BMER

EERABEHHNENENEEERORFT T~ WTIF
BMARGHRUFETS, KEERREENETBXME
RERNMIHAR, HRVENSIE15259 GW, BER
K&, FFA 2R A BN BNEABBXEARE, &
SEBOEEENENH9I8%, AT, B TFHEMBBXITEE
HasErsil, ZHXEAERR L BREMERED R R. 18
EEZ T, REBHX RARLZFRIA, B L FRBR, XAIR
HHRR VB LRATERER,

TENRVERAREHEERK=1TREF, HFRIE

KERERNE, EFZERRORVRERFX KEMmHE
ANBEMBHHER, IAXRRIHERERTERNT

#6 | FXRAARKIEARBAEEE(GWD)

BN, M FREERMRBEAXRRVIET S, RIEEE
RVEBENEEITE, BB EBRRPIEREAR
B AH284CW, REMXEBESHEN, ALELEBIH
50%. ETF2018F 1% &R = AME FREIE (Sheshiyuanyi.
com 2018), HNMEE TEAREAMMIABEAR N, B
408 GW, JIHBE 73 GWHRN AT ETFHMAR, H
RERUVKREURSE, ZEEARS MK AEREERENE
Wz—, HEHHE LT3 GW, TFEI39 GWHIEE=
fir, BEAEEEFELHNEN, RIBSERVESHIENLER
EAMEREERNRGEENBIFEEZF, RNOUEE
RUVEEHESINB N AL, 2EREXAMEREESE
HBNTERTOMEENABENRN ZEFMXRRIE
NI, Jing et al. (2020) MBI RPAEEHILARR
WHENEALL2 GW, IR(TEANEEERE AEREIE
(Sheshiyuanyi.com 2018)fh EEEI, FAIAEHHEE408 GW
SN ZEFERHEEIRTINSHNER FER. i
MHEN B EFE 50.45 MW/ha, HREER20%, REFH
I EXSINTHARERTF, &5H460%, HMNANSEHS
P RENAEFREF0.865 MW/ha, T EERIS%, FEEK
EF100%. ZENSENEMm, mEERE—3H.

hEABX 2 RELRIMAKRRDOE M4, ERNE
e 3t b 3 IO AR B AHIR EA 5T 2 I R £ SR 2 (8]
X R B R R AEDRIBARR W BN R,

RIFBXMARP B —ETEMS0%ERREBEE
MR, BMNEETLERXBHNENE L, 1k7, 2it48%
3031 GW, IhHEERIE2021F ¢ E RV HFEERGEES
F BAVEARE2020F B VST FEL AN T EFERRE
BRI TEINTE, MESEINRYIE 3074 GW, BME
BEER R0 &b, KKFFENENE DA NEKIFE
B K KFREMESEANE FEEHILEENEER
TR, GEFENENIE NS HKKTREBEAE HE950%.

FALA (FA5: GWp)

9,236 15,259 8,421
9 19,183 133
g 21 15
40 46 23

38 | WRLORG.CN



®7 | BABMIAREBENEELER(GWp)

FALHS (4L GWp)

% b SR g
2021 - #KIRIE
2021 - FAKFRFA

w3
#ih
K
KA
F Ak

>
b}

3,0311
875.9
2,155.2
1126.3
286.9
6224
63.8

55.8

L TFHRERBRTE, REAMPWXAE TR LEFERE
Z5, BIRE2020FEB VST ELLA TS EHFERR
HIE, kR TRAMEEXENEN, PRIFAEX MG
FEMBKRKKRR, BEER SR8V 980, &
RBEXEHNBENFEEPEREDEHX, HFEIEX
HEMHITTE. URETIHE, BB LD FLE363
GW. 328 GW#H261 GW, E & EAREHRM T & F,

Ml A& RER, BERAEBRMNKENTEHBE L
RIEILFR, BRIFZHHFAOMRL Ath 2R REE R
MEX, ME—RHRBRRPRURESLLEYEX, T
MEMEXERBEHTEE,

4.2 FARERAE DR
S = £ B 4 B
KRICEAHERFREARER
FERRAE SRR SR EY IAE T E A T4 5k
AL, thiE LR+ MELZBAENE T BEZH ., BiLE
HRFEAESANFIREMES, “HAR+" HXBEIE T (EFH
N ARl=. Hb, KRR WVIEAH#RBRE, EEERNER
Za SR, BIEAXARERIEDTE. BVFE. EEKX
. BHW. BRI R EEESTEAES, H F2022
F108, TEARLVINE R EHNBESIA31 GW,

TH4ARENABEEFNLIHBRIEEREER, M
KRR A —FIFER, IRETER T T FIRNE
HERIEE ETLERVESHIE, £A8ELRR Y
AR EZNTMBEER LR, AXRGHETHENEL
KRRV RGHHEARENE N ERETR: REBWRGEHEN
&K, £9540,000 GW, FENHERBKHR AT
X; BUOtEHNE A X19,407 GW, HAISURFEEFER
I BEARMEATE R ABHENRN, X 8284 GW,
BRMBUX GEIE—ELLG; BXEHRFEHBEIAS
3,000 GW, B#/KFIE RN B NN A EKFENTE.

RERR, ALMRIVINESHARRGHINE TH SR
R, BEFHERELHBEER. REERTEETENS—
B E, BETEAEARRIVIEHRASEEZLR AR
MR, HANBRAFLRBINEFHE, A HMERTE
RIHAES RARSMELRZH, BHERBEERRLE
S5RWIMRAH B L HEH
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HRER BIATEAENRENES, BT IE
TERR I EBINZFHRIZSFIERIER, HMEBIE
AN REFCAL SEREBR Bt BEAMIAR S EANEFE
Al ZHINLERAGZI FRREER. TR BT
Wm D ENF KA ERAFRERESR, RIRE "
TER+TL” IZIF RS SR B XEEZ MR T
NEH X A E BRI TN, AR R IARA IR
HINRITSEERGIERHE TEESZ,

FREYCRRUAIVR. ABNESEERER: ERSRULTERRERAITTESEIN | 41



51 WARKREBIEHZEH

B BE—MEKTFRES KHERBEAE S
AR XM RAEHTKTRENRN, £KELRS
ZEILAR, NTIHEKTHRESKELRBHNEF K. B
B, B —AIBECM T MFEE, 274 FKEL M
L AL B EEIE AR

() WEFER}—F200 MWIRE

URKEBEA—FMBMNTURERETARER LR
BX, HIBAI BN THRLZ118°5 . d£438015 = (a], ZHX
AIHEERBES, WIIASREKBERE N, REMEXA

B0 BRAL, FEE FEELREY, FEARR
2942007, FERL “EOTARE, TOUHRE" IRNELEEN. R
BTN FERE IR M 200 MW, F2021E38 B i3
M, FFH EMBEL260005kWh,

Ee | IRFE BAX—&K"TE

R AR TR R

E7 | WRREBS Y — AR RS

Z B — A MBREORER D AR T
KMARREZEXAN R KRR EHESEEKR, HEXE
B RIERAMEARRERG, REHIRNEX, KR
S RRIR T BV REE S IR R FTAR AN A 1 AR A 418 4 355
BN BERAINREM SR F B (&R F R E
BABRAR, BRENHSKRAREBFTIAD BRI EF
Y1, EETIRMTEAREMHBIE, i LERWBTH
BKEFRFEMELT BEEDRL, KRTKBVIRESL=
KM RAKIRERFEATA, TUFERYOFBETHALR
A, ENTBEER SR ETHI.

FEUEXABAEIREM 365 FEREER", RE
BZ, BIIBEAESRR. HEEE. RERRE. 2Rz,
SRR AR (BIRERE, BRiEEBUILRKESKESEREE
fi, EEAKPNELMEFSEEYRIZ—ELLHY BRI SAE
%, NABINEKFDBESRMNEN) FMEAFEAN
REBEA, ARFEHENRETRNEM L XIBRSFES
B, BSAKMEENERRTZ, BE20CH B5Hai#
ABRRRZS, MET5 CURIE A, B KE LKA
RE9E FE#R, B IME RSB HGFRFKR, B MEX
SRHPEERU LIRS, EREAKPIEENEE K
FR{BEAHNZERN, RFBSHREE, AP SE
MRRNBRE, FBSERKT DA L5, FEMEXA
T, ERSMRMTEEAR, KR SN K%, K
KB, IR 1 AR AN ERRRENEEL
B, NS FRES I ENEF UGN,

WE (REHE) ,
BEFRERAR

200 MW EIRERIY, FRULHEZR
7.981Z @)l e 214700 5

SR (BE)
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(2) A3 KBRS EE R g R Ma L~

WEREE “BX—F" NEHBHETERAS LR
&, R RIT. IRt RE A I B E . WA
S YEAE, HHHEK. R, B, KB FESREREHT
BE, BEAEMERE R TIREMYE, Hi ik i EIRH
BAEBIT47007, TIE —HABIEME200MW, HIRBIHE
AN E 1300/ N/ 5, £ EMEBE260005kWh,
BT AR E B R E & B AR EME0.394975/kWh (A5
BERH0.357T/kWh), REMBXREBEEFE (F
R LR ) 936007 7T

Z B ERB IS WMEAR A A H3.997T/
B, BEEEHEMAN0.037T/R/E, AR EA~IFIBER25
£, MBEZTHEM ‘TR ZME" NEEK. =% AW
BENBFBNEER, I=FRECVMER; =8/ &
RRMBABEN=CN, SVAESHRBMERFAER. TELE
RecmEPBESERENA (5%)0.197T/TEM, £%%
SEWEAREFNES4%, 2 AENEWEE (IRR) 8%, £ &
B EIEAIIE,

EZWMEF, RRBIFEEVREBEF NS RAE
EFBENES, B X IENSUE I RRAERER,
SRS S B M IRT100 /8, BB M AR50/,
FFEEMTS0%, MEE~REaTE&A431.5A2F/E, EA
BRFEE6.3HAT/E,

(3) IFiR#EE: 200k R E R ES I FHE R X215 1

ARYB B SR AR B A0 A 7 B9 B 7T A9 R X 4 BB ) B
HLEHME T (ESRER 2019), LEREBTHIERES
M, BHES AT E TR BAERRFN LB EAFECM-
001-V02, HAGHBRCOMMEFEF,, cu=EFinom*x W
ot EF i pasX Wirgy BFREF,,,;01,=0.9419(:CO,e/MWh),
EF,,;5,=0.4819(tCO,e/MWh), 33 FABABEI BN EE 15 3
HWep=0.75F0W,,=0.25, IRIBFE LB E H260000MWh, TJ
PUTE HHIB = SR HE 8 42149940,

%8 | WRAREBE200MW:EX—ATRRESHRHE

WRREEBAXEHMBELEEHLRELBEEK™FE, B
T EREBE. THE ER, RUTEFRIESESE
I o B A 42000, BIRMIE200MW, FLEHEY
260,000 MWh, SET &P EBRAER215,0000, [
Y, SCRIR BB L AL TR &, 1B S TK = HEN
R, FHESNTE2RT50%, BT HAREHFELESHR
B,

ZIE R KE R A B K BN MR F R
BT, IR T FFRERR, AARKLIE LT
BITRME TR HERRN, BEo KNI ARLLEEE
BAMRAMIIAX®, HAEE T AERAME v FEX,
ARMBXHREEFEMAEVLRERTEESE,

(4) “BX—E" MR RESTEKF AP

CBX—AT B EMIE. MR AT RER A
A& (FFRARE) ERREARNER, LI “KELSH.
KTHE", s ALb=BRER. aEHENSLARAH
wEEE, WTKOR. MISRERE, B REKIRE,
BRR D B RMAYER, BIK~RRE, K B, 8
AR ZEW A A, R ER &R RARE MR
ENROBERE, TRRESNE T A

TEREREAKTHRER, 2020FK*mHE2FEIA
65495, HAFFE =B AEiT80%, BRERML RN ER
MEZEXRIF. YRTFETNDUIE. KOKE. Mk HEME
KAE, BFEARBILT7000AH(R L RITE 2021), A
i, FRFEDRBRABFERE, TERERIEE. 88875, X
RARFRE, HATVITHELR,

CEXE— T AAFREWAR IR EREERIR, B
ETHRERMBES EEE M, AENTEKTFRENNR
e BRAMFEEARHT TR, T MNBRERR.

0.8269

260,000

214,994
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5.2 BEAREERMEES

TEEFEEREEAMARRANER, BXMER
HIBM®Zz— ARBZIH, PEEMENERME S
FEHEHFE. AT, BRTEREHKE, HREEE
FlDEERREF=E. RETHRERXEZEE 2N
B, BIRL. B EERSNRBEEEAREER, &
W IR e MR ER. £ 8RS FLRE
R FRinENEERFR-A, Wb, BRNRER WU
MENMEEENT, REZRENTEEREL, HATEE
REHYIR THo

EFk, PEERERXMEESNEFEATHREE
TR, ®REELEARRL. SREER AREHREEN

8 | EFRARBREAWIE ERME

TREBEMNSIA, EaX LR BE. KD SEEERN
BAERE, AREMNILRS R T BT &4 SEH,
REBENRBRNRBEEEE LT, HRRBEFTER
REBENERHM T, Al “XRGRE" EXADEHT T
5k, ROURFHT R4 R BESUKTE, L ARBRIVHEE
RAREE BT HER 12

HREERMBLAMMLEAARALS, REAHSHL
#h, REZ LR, BATLHFRFBRE, 2R EH
THEZFNERSNEX. RAENTESR, JBZRS
BRAERNEF N M RRER N ER. BE.
HAFREREEERN, REBRETETHER, ZRE
BRETFANEN, #— I,

() BEKXRBREAHEE

BEEZSMESE.BEAR, FHTHRELHELZMH RN
A4 AL MR KBS, HREFRRPARBHFHE R
B, XEWKB. BE. AN ATHAISFEEZ W,
BHXBAFESERNE. AL, BEEREFRIOEEAM
REMSA

2020, BEEZ. ABFEET—SXHF(XTFM
WER FEHESTERROATA L/ NENIRE
WY o B, XFHeE. LA HREsRR Y, #1575
EERXEMESR, ReEUTAMEXASENEER
W, HENEEEERVEREFTEER N 20225F2H12
B, BEEAKX®H 7R TMHRIEREIZRBEIT T RO,
EREIR1.34 GWHISIRELR BT AM.

R AR R
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BERLEFHARNE2178h, AL THRE, A,/
RS 2400h, FEMHRKFRNNTHARLESEER L
BELR, KREENBREECTARANEFHEXEH
RHEUFEARER . ARAREEZNBEEFRAELMN
BEARERAXEN, — 2B RY, #5RREA, =
NEFES; —RRESTHESHAX, TOMALARE,
BRARRRESNA; —RRBXETIRE, BRRESERY
BNER AR B o

USRI RIBEA, MEMTFHALAX, #2300
wH, RERN1.5{27T, WESH R, FER ZH, ixthk ¥
FHRE, FEERVA > MERRAIRNEE T 1E[
BRI L, HEESER8STRMEY RS ES. BAHRK,
R VFERER, MEZ RN, BiIEAESIEMNE
VAR, AT AR E, IRFE L. MiEEY A E, %/
MBX T RBEDNELR. EEREAE, 2 E5IAmE
DBRRVEFY, FEFVNREMNIRRE TE, KREEER
&, 16 AR ER, & KM FEIK B RIAR A, KFRRICH
HA5K, MEERER, HiBEMF™E41.687 kg/m?, LR
FE@RITE (80%) , 20114900 kg/m, 2E9IF=o

ZARBZETERERLWIRE, RIVAS TN
BRAREBIGEE HREWEATBY F, WEFRTXRE
R, RITTTRME R, BRARERRMIFENRFE 6
e EEM BRI RAM T E IR AR WA S E
A, RAASRBFES ENRERIPRKEEFRER, FE
AR EIMUMSEFRBAN, KRR BT~ 2K,

10 | BEEFHAARNE KE K= E

(2) AR s BT RAMFER LA

FRERAATAER KRED, KT REWR IR
BT, BREAMRINISE (BBE7m) . 1077 (7T
4m) f, BEAMIEIR H4200m’, EHAE H583.2kW, X
MREIREAR T A A 41,2870/ W,

EREMX, XFLREERAPFESEITFENTY
FE%9 0.900-1.0M /5, —FEIL8ET, FEF-E47.20f-8MH/
Ho BEIEL. MECLENTHEN, REBERER
AARFPAEN SEMRIR = B/ T oM/ 5, M K3 L4
NFI%4.07T/kgiT &, FHERKARL3.47T/kg, FFHL90.6
To/kgo — MBS AW FIE I 2 Z936007T/H.

KB HERKY, ABEHK, 2t AR B LI
REFHHTRIET, IREEBAMERNFK KKEE
BWRESHKRAGHENE S, REEVLIBNRARR, XA
FRBAMAAXRAHH KRR, BEFREMILS
TERX EREIT R

(3) HEMm: REFRRREMRN, HOEARENZM

BRl, BEHXERS AR+ RVIME., BRI EFK
MIEERNITEAL. BREVNBEN2 CGWHAREBEEKXKA
MEFRFZREN, BTILMAELER, MERZENEN
g, MRESEME, SEUFNEL240M, REAE
KIFHHEER0.5 kg 3T E, T EN 130 EREEMNME

o

E (EzE) , B
FREHAERRRER AR

238 1.5 1215MW SRR TG

BRIRAH (iE)

el
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=9 | BEEFAREEAMISIKEI B RESERAE

(4) FEME: 15 RIBFHRESIERHFE R

RIBER BRI O ARIRITH P EXEE ME AL
HEMAF, SraETEAXEEM, £B SRR EFEIM
FE 40.6565tCO,/ MWh, T HE % B E424000MWh,
HRESHREH G A ERHELS 7560 — E bk,

BEARKEBEEAMINE RS ARAFSEEAHAOE
HiE, AT AREBER WA FHNER R TE
BEU424,000 MWhE 1, B FPEMEFERHE
BOATERMBEHEES K, FU 7Tt F AREE6E
BEANETE, RERBERATHAENNENEBRR
RN, BRR A F=HRREM,

BEARAMAENZR KA, BLAENLRAHH
BRMZEXRE, JUAEREEZMRIED ™8 (I3) 5915
ATRRMEERSRWAHRE R, L5, BREEBFHEH
ERBRZFhATIE RN RETRE ZERES
RABFEEZHIZRUEREWORTHXBFREMNET N
&, TEARER I SHERSESNSETEH,

B | SARKFISE R E—BEEE gL

0.6565
24,000

15,756

5.3 BRAEIAESRIRICA
St
SHARAFIRBITHRIKRLE, TS DR E

BXARMER. FTRAE. ERER. £EAKEERK
R M SRR

FHRBKRGHAPBER MR, APHBEH KT LA, 7K
R=EBD A . KB MM H L5 KBS A I
ek, RKHRBHEE, BEHELDBRE, hEIRGR
HEA N KB RRNRFEBETHTEHNED, BAH
B FANERBEATRE, AUERFKER, RNR
FERREEMNT LM AT AR HER, BERANERIRE
(MPPT) , i E MY DE, BTRE, RAEHFES.
KEBZMEIREB SN, MNRF UL A F KR T 4
K, ENEKFE b, AERERERRFAEHERFSE.

R IR FIRAT HERIEA TN 3] Rt
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E12 | XROKREBRANRB REE

PRIZE X AIKIR

s ey ey
) ¢
L HRLLEE R B, HRRAEF A
T, B R E A
AM >

B EMIROCRICREZ RS,
RV R T T N ESHIFTE

() SRk RFEITHEE

HRBKR G BIL KPR, BEMRT R ER
HEYEREBAGRAK B . AR NARE BN EREHBK, KR
ARG L FHEEE BB, BETRATETHRA, B
RfBE 2 T SRR B R RSP T AMBEZTISE, Lo, 1%
ARG TRBXEBSIURBUL TKAR, HRETIR
ERERMTERKR, FEEHERARRTKEIRT AR
B, RO HEMRAER, BEKIRSE, EA2KSE
RIFRZRA,

E13 | BREEIBEAESRINIENLRIIKRR

Yrss
M WL
BUNET HMBERETEFIME
MBI EHEYN EFINE

(2) REEIFDESRIDRARTKRFEIREM

200968128, KEFEBELSEAEE B LERD
FIEFREEESRUEMBRALRBKERES, AEBEINE
X FhAE A M 235 R I R A AR B9 R IR T 0 FO KR
B, KIEASRAXRTKENBE, HEUIKISK, BK
ZHMEKEA70M, EFHAKEHISH, o] EBE4008m 897D
REAFEY

FRTIKR
R BRI R IRAR LRI PR 2 R4k

ESZVEAN
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(3) gﬁ?&ﬁ: BEETHTERERMNERMANEE

B BB T25FzERIRNEMIMKR G
RIBKRGOAKE AR, BRVANEERAFR KA RKE
KEGERNE, EREFEREMINMKREEETERANY
MAISE MM AMA LA, HRANRALFRSIZEBERS
KRG, FRMITETH, LaflMKRGzT—EREN
AT RZEANEMANRE SRR, BILXRBKREEN
MR ER AT S BANRIESEHNESEHR LB AR S
FIRA, RIESolarGISHIEIE, BiLh X AR T BER
PVOUT = 1607.20kWh/kWp, 5.12kWpEI IR R G, &
%g4509kWh Ih#3.5kW IS i A & B S #FE 93.0kWh/

L, Smi ZAEHBENSE, FFEMBHNIS03F, FHRE
SEHRE 24T, KRRGEETEHTE RG], H
b FRELTER, LBNEZHE—ENREER. 25Fc
THA, B RIS B IP R EIR A A H9.9TTT, HR
BIKRGNI AT T, ARG B AS 5I270.25 7T H
12.847C (LMK R AR EAER B %, SR FKE
HEETHESR, Ll —REFGAH3-SE. RRBKES
RABEHRKR, REHPBERREEWTHRYE. SRR

#10 | RRGKRGSSCHNIKRGRIRA AL

BOMAEE, IR REREI R ERMALIEATEE
1), IR\ MR PR EEUR, 25F R HKEL H68.5M,

BT I BT 7K B AR 9> 31 51.026 7T/ F00.18 75T /18, St R#5
TKER G L S A R BB B 0% A A A o

(a) RME: .2 TFRARERRRSERMALI2AEEE
SiE

FERAXRBKBERGHEE, o UR D ERIA R R A
FHE, NP IRIENTE; ShEERL, XR%
KB T TA70%M K FER D EBRRL (528) 7884F
(—fRLEsm & BAFEME A0.9L/h) , B/ 8.2 — LA HE
ME, XRERLBYLHBEFANRZ0.533MCO, &K
(JCM 2015),

BB DESTMEARERMBEBIT KRB KRS
BREBRT R XA AKFIGRE B, RN 2EREXT S
R 7K B AR Z AR I T B R ST ER R 2 28 Hih %
AR EBR T TR SR RASES, hRTTIHAK
NEETSEESEFEVMETNERE N X—BAES
7 B M SR A KA TR

b ML KR L KR K F S
3 i AL3.5KW, ZKFR1.5kw 5.12kWp, 7KF3kw
e ,B
_ 102670 /7, 0.1877C 7,

BRI £ LT RARIEBE R LR A T #esh

48 | WRI.ORG.CN
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3.5kW
1.5kW
25 5
3.0 kWh/L
4,509 kWh/<
1,503 L/4F
0.533tonne-CO,/MWh

24 7%

54 ARG BHSHE "t
1S 147 St

KR+ FEVZIE—MEERFELAHEEBEETN

AR BRIEBERARMER, —RAX KB KB EF

FEXEURE; _REFEM LSRR, TERSHRES
¥, ¥ B F RFF.

B | BESHEE N — A Ha RE L E

SRR AEH TR

() PEFELER

20204, BEER N B=EIXF4.037127T. REFE
VA EH R =AM 2N, T8, . Ehi)&5
N EEIA3613.811270, FETWE R+ AMKNE
Bk, BI2021 F B EFETWAEEIN23%. Al 7B

BTHABE, MIREFRETIBEER, BFEVERFAE
FEEME—(L. ROEEBRERBNFRERE, FEFEL
WITRE N AR E R,

HREFRBINE S, hFBEFRETITERBANE
B, MREETENEN, BINR U, o, Bt
REESINTURHFEVHEEEIMN, BZRH#SG. K
HIE. AR, s ESEHRASINER L, MREAES
EERT, RS FAETILRER,

(2 A=RE ik — SRR LE

ARHERFFE) I FAFAECESYREREEHER
1.8/, [EEMS218 (£42575F ) . 20215128281, HIE
BERPEFEELT22F R Z RS SIRB T A 1FAL,
Bt ‘AR AR, BERIMWHEOE BB,

15 | HBOLE AN RIS

R A R

(3) gg?&iﬁ: BEAFAHRERLNMRTERKBRE

20215, JIHAAEESHEERN IMWHR I —FBE L
FEXAGEHEAREELRS. EESHRERENEFL0
B, AERE. 17EEF. 33smEtth. X&EFHN
127.67h7, FABFAEFREZILHERENIERIMER S
373/ (EERK ), B RRES00RhT. BEAKIISH
EH, WamA48h/F, HPRaE10%EA & EHH AR
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23 500 A 127h
IMW FEREE I,
“BiEtt+ R R

NE (10fiE. RENE. 75
{55, 338 miEEN. HE)

%, M4.7% LBl R B E EAR G373 A TN ERE S
B F B17.77T, FEBRE25. 20Tkt RIBFIEELGI# T
B,

B, NIFAFABEIEFRREZVERKEEARIIBE S
1505 7. IR E450F 7T, ST10EMRE #1788 ek,
EEEME-ZEEN]. BUENNZEE S, “EREBFR”
ZEELIEE, BIEHEER. UKER. £5EE. REHE
F.23855%k. ESRESURCERALFEMRRE; Bt
WHHES00AT, BEERE. RERBEE. EXMERA
WEEERE. FAEVEERRENT: 20215F25)5#33R
BEFARFEHRE, BZFFELANIEA8000T/R, 25
BEINNMEAL2AT/R AHREARAYE, BE5EBFES
MIEALIB/R, ASBENEATERREETNDSEE,

MR T, IRITER A, G — R TER R A
MEFTHBAREFEE. N Ra8HEE$H15007T/4F,
—RUMHOE, RBEWATERBZHMFERE, 2HH
FEABA21K, FEHBAERTIOT/A . — M FZEE A 40
Ao —RIZE W NS.88TTT, BrEATSHER A, %5
BA2F A, BHTEFANFEE, GERFEFE R8T
Lh, M EEFTEEE, —F2FEEI0A M L,
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DL (RIFRRELHI)

(4) IR 1 MWIRE SE R ESE

HERHHA379.27M ZF Ak (RIEBER ESE SO
AR FHTEXEENEELHERNET, IXTEABAK
BFHEEXSEEMN, B 20 REREFHOMEES
0.8269M-CO,/MWh (4 7SFRIEER 2019),

NABAREAR—AETEBISGEFAEGES, eI
KB, BROAE THR N T BAERRREMRER
5. EREFEHRRAFRHTIET20%HEN, TMEEFRT T
10% A IREM4.7%FERHM S, BTEEEENAFRBER
MAHESEE, RUTHIANBRBSEEF BRI X—
BAARMERTHRS SHERME R, tEENE
TN FEREE, ASRRXMBERRLRIEMRT
BhzxH

=12 | AEEROU B RESERAE

0.8269

1,750

1,447
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5.5 JINETBNRICEHZES
RICBMEER A ERRCR, B FEREYN
EFRR, ARMREEHBESER -, —&RXE
B RS EE2-4XK 28, UTTEREMREHAE
B EA .

() THECBETENRAEHBIS

2018%F, KESIALKBERASFREBRES NIETIHE
ERABEREER20 MWHREEHINE, H600wH, £
KRR TFENES KRS,

E17 | EnAESEARTMENNE

SRR A R

=13 | ARIRAEBERA TEERRER

(2) FAHE: “—HRA” ARUMEATTTE TI0%H L
SN

ZIMBET, HHMBFGE-RER AT, KEIRK
BERAISLHMBAZITLHEREE, SFLHHESH
11007T/8, MB T B EFHHIT66 HT/Fo RKEIAKRBE
BRASAFTARNKRAE. BREE%H, KV EHTYH
RAUABEE, RAVFHEASLHMN10% (6.6 777T/F) B9t
HEBBRKBEIHREARAT. KUY ATDETEMERRE
TR NESRER WA, BATE R FIIE L
BIFE35%-40%, HEXARRXBESERERER, HNE>
BN T

(3) IR 20 MWIIB S FRHL.6H MR E S

RIBER BRSO ARSI T EX SR NEE
KHHREAF, IAEBETERXEEN, HE 2 REEHRE
FHIIIATESSE H 0.6908tCO,/MWh ((E7ZSTRBEB 2019).
MEBFLABEEH23800MWh, BRESERHNAEAEE
BHE 16441.641ECO,,

EZBAREEMNBEUBRMENEREAREEES
MR AL, BEXEAREAESERFLENITH T
RIRES X NZ B, FRERKTR, EHEIF AL
REBRSTHEAINARNEN, FEEGELG LHhES
R, #FNENIEFERK, ARRR VAR ITRMET R
FAE

5N, ZTBMENSR A TERGERHTERS
%, B RAESEXRRAE. LB 2 FER &AM

FREEH X RFE A X

B R A, BUEE (%)
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#14 | SIHARRL R MBBESERHE

0.6908

23800

16442

EERRAEFHAEESE L, XE0, KRR VAEE AN AR o Z2AE B ) [\ L
TR E TR R AR, B i SR % R T 5.6 APRARILZRAIEY NG

ROMEMSTRIEN, BN AEMBKE SRRV IR AR—TRFIBEARRIVERNEHABREETE
TEBRARMELTHE, A, WAMRAREFMENRBRGHTTAHNERE, &

EARABXERG KR, K15 “HENRKRRVITAERSR
FPEENFNLR" CATERPNBREAETE. LHERT
X BEBPENHERASERAERBER, RRHEH
AR “HR+R " BRESKNE, ARKIBERITSBRF
ERHTERSE,

#15 | HERARIIMBRAS KA Z@mIHXT LR

7 SEES L LgH e A RPH T
., . : LE &
o oy | ASRPREE,  AERERR, P ELE
2]
AT, BT ) ey o 5k 2 "
ERBEAR  AReE  RREERER IR REREL,
PA) e AT AT RSP &
i . LR REL WA AKH  FOAKSER
. At R
< ZA
B sURaE ORISR e i AR A R
8 EiSiE ]
L e RRMTHA BERBENE  RIBEA LR
- ity SRR i fALit S A 25
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MEXARRLVETFR BN W RN RES
ZitE I, V231 6W, HEIWEHE KKk KH
7, BZHMEERITEBITHEEZERTS, RE “—
WERA” BN, SR E=MmEk XS, REFEEAT
BEX FIRin AEMKER S MLE, LXK mE,
W oEGNEIS, Hine%e, Eir L, PER
W ETEMAERERE, AR EaAES
e B, IEMNBIE S/ N HIRKRE R =N
T, #ohaEERE R mEA B,

\
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6.1 £51L: FEIAILMARI
=MEXR, RFENDEF
EX

AEREREDERT, PEBARESRILTHEN
&8, QFRRELTHRIBE. KRB KRBV ES
MR RRWIE, SSIT X+ TR R AL Ao
MATFIRENERTH, PERAXARUIEN SR ER
EMELIKET31 GW, —HE, FEMEAR VXL
RIFANTE, RBABENETNEHEN R E LA AL
HME S MERAEMRDNERNTHHE—THH,
O FA R RIERNEM, AR LAEPEAEE
RGP ET NAEERNIER; Z—TE, KBOHILR
RVIMBBIE TRV E =+ EERNRMEEKR, WK
FEFNFERERANT W, Bal, PEXRRYEGE L+
BESHATNRZNRIYFEXWNEE, hRZSR
ENRIAXE R BEREH, ARFHARRILIE

, BB T ERZREDMEMBIRRE. THR Y &~
ER =R HR. SRR WA AENW 89S R F & FiEA, B
MEBZSEROT “EAREX”, MERERX LM “K
VHEEK”  AE&EERITFERIRE R ey sRF A,
BEEZBIAETRRZEEM R TRRLHPHAXRE
B EEFEW K ENIE . ERK A IREMBUR
MAEHTIE, RTERNEREEERAE,

ARRIVHABAFENRREBARE, BTHE—DVE
MR AARERWERSN, EFRZTEEIERE, BFER
NEEHERUES 5HAREA. TUHRIYASRARIE
o INRAEBAERR W RF U RKER, KRB RAR
D, BBRREIMENE, BEETE. FTRHEE, A
FRRIX L3 X A 7 M BE E) R, AR BRI SRR IR E £
AR SRS, TR A IR mEbA—, FRERME
HENFREZHMRTIRN, #OTNENTRHENEK R,

BRI, FERKEEHMEEBEARLN6HEZCWENE T,
HbRAEBUENAFTECW, A TWNEIE2HGCW, &k
T4 43031 GW, IR EARKIREILN45280 GW, EHXE
WHEBENBE=22 2 RERKFENTHER, XEFH
WEEIRA 7T—¥, KF11008GW, kKB LRAHENIE
NI R, SERE I E R AR R, FUAFEM B
R TR SRR, BE BRI R+ RV AR A A,
BESFTHRFZNRIRM.

AHREDR, PEMY ARV TEN L E Z KB

W XA REFN LR, TR REY = 8~ £,
X—EAERERMAMRABNTETLAHE, FAltt, &
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WHECECENMNER LB ZR ERRAE, BRLRK
R I B FERITBY R R = SR 4 =, It
b, SR Hh 77 BUR IR A TR ACHA IR AN TR, DUAE
FARAR W I E 59+ 7 BRR

6.2 11i8: AELAKIERILH
RIVE— T —ERESHH
RRARAULGEESRRTMER, HIBPFEFH
SRMBER BT I —F—BER. RRKOARRLSES
RUVRGEMLENTBER, LRR IR ADEFTHI
THMI. BRTEEMAHEMXRAG (KEE. XiE
BB) M. DAERG, FUZIRREGTURGFNEN AR
WHIT sk, AXRBEYURMAEL. BB EBNEE;
¥ PARGEBRBRICARXSREYHEE DM, 195
DEERRTHINE, R/ RIEMBIF I,

—H—RERUNFETHXEK=FEAAEEKXR
RS, KRBEVERANEAR=E, HRRITHRE
{Where Sun Meets Water) (World Bank Group 2019)12
|, BXIMEEMNERARETERAFIEME ., R
B E S EKEF 7231 RAKKE, af IR FR SR
B, BERHEA LA VEERPIERM TRFNLR
B, REIHFEEFENK=FRERE, TINEREIE
. BEEHRZREXKAEAETRMESHBER AN
HEVERAT=/AMNERT “BX—&K" mE,

FENRBOERURYAE, BRKRBEREEZ, R
WS KA ZHRNEBERESERKR RS, FEIEM
Ho X R R R MR B o RK, SR IAB A IE MBI R ™~
ML= BTIEMNAERTEURMITRARERE, R
EREGMI e, UWETIEMNZESHINERM I
mo KR NEERRMI, 5RELSHESLER, X
REMNBHARTRMTLLWAERMT. RYBTF RS
BEREE, RER T MM ME, —E/NEOLEHLR
RUYTELEAFEN - LEERTR, MBERL, S5TIEHM
ERRBUHL+TERRENAHEATKEER G (Randle-
Boggis et al. 2021),

EARRIYBER L, —F—BEXTUEELZMNE
o LB, PEYMUAXEERTEERNA S,
TR &%, INh—H —BEXELRRL EFTERNR
o HRRT. PENBRMRTIRANS SR —H — 8
ERARRLIE, THFEELRmMmMRSER, BE
SNER" BERRLINE, FHEAR WINE & —5 — 8
E R &M AR,



AXRRINE RIS, MAE—LEXBORESHE—
FRI BN, BANARBUBEHIFESLRR LI BEIRE R
B, MaERADHXARNE L BE GNP T, &
DA WX RT B @S R VIR ETT R, E—E
BEERAAMAEFR, NEBIELNE D XA
BENATRUAFIREAOEN, FEIET “RAIHAIKHEE
RA”, MARRE “RABih EREREBYE” . BRTWRIIE
HIRMTRBXIE, KRRMNTBEABEEENR L EFS
MIFHR, RMRIIBESEEERFEDRLR.

6.3 RKRERMBINET LKE
FRRI BN RZ REZR

(=) ERARRILER:

RIBR K U8 AN B T A0 B ARaA B AT F2 A, JERAR Mk T 1N
RERKNER, REREATEIEARR VAL E:

1) RE“—HmA” HENTREESIHEBESE
EENH

MREN, SRS HARRVHBEAELBIER LM
BEXREHBIEIS0%, FAERS “—HEA” 7. Fiak
FHARE. B, BWUHESKE. 2L HXBNES
RERIESIRE, HERBRMSETHERSIANLHBIA
R IS . BB HR. REXRAMFN
REFR, ARER IV FENFRTRABMNARERE
BN

2) SIRBHAALRREERHER, BUR LRI

AERELH SR MANIET, PERERIRLR
KRRV BE S, TERREEHSH I EFIE £ 7 2B
WREARENEE. BIURER SR RERS R LR, #
HMERAME, FIE “BARA—REY” LEIEPSHEEL
1851 BN, MY PEISTME BTN F B RE KRG
E. e ATEFSH, STEERTR,

3) RERABNAEN, #aTSHHIBENG

MNEBITRE, AR EBAENT T AR &M
KRV FSHRA. RUEMBEKIDZE, WEHLZN
HRItEE. BWSEE "R+ RUASHE" “R
RER+ KGN FABRRK, FREBRIFSRA
TR, 5ISEATES. TH%H ‘R A" BELR
BEiZo

4) BUSHETESHEER, RIETEKHTE
gt

B FUMBESEA KL ZF5R2BENIRR
WIHAHESR, ERRTN T MITE:

B ORRRE: MAREMTERE, MiLESEXEXIE
HIg5 % M TheE;

B SRAMEE. WHERARRE Y D HACEIF AR,
Thia MR ERIS0;

B OREHZNE. AEHMEF R P AR D E
8, RIERRSHXAFRE;

B RGgRei: FIEEMNE5ERRERE, HFRMEEZ
AANAR HERIEYERRERE.

SE, RMNBWUEZFHEEETERFRKE. ZXEH
KRRV RN, B E B0, MERA5HE
B ENGEEURRE, BRI RMRARRIRHEIESE,

B BT RRIVIRE#T RN B8EARX
HAREMARBERXNE8/ME. RFEEME. W
BARRR WA A BRI\ 08 3;

B EERRU IR AR RS EEYLS);

B DR AEMRALARRWES, AHARR VLR
MR AL AR

B ORELENER, FE/MXFEREEDHRS IR
BEXRER, RERRESRE;

B WHARRRIVEXH#TER DL, HEKRIEH;
B OERARVIBEP RV SRENREERR;
B FERARRYPIFREAMEFERNHRIIE A

(2) HRPESENEFRINENE, HLIKEFEEE:

BEPEASRBEEERRASEABH PR IEA
AHrigss, HAXRARWERTHRRPEREHEAR. T
SEHMERERF BIWNE “BEEE" NH, EE5HHR
VEMSRER K, XFTREBIMMAR LK RIE, ERF
BRRERENENIENEEREMNASINTRELR,

ARRUMRKIRE (EMER, FENRNERTUS &
MEXDE, HHERBIEMIEMEX,

B o EARREEREIMENBXNER

RN E;
B REHPEERE TN XAE SRR WIEH
R
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PR 1

PEIMBEHARIB BRI E SRS ERA

E F(Chen Jian and Wang Ling-jun 2022) £ 3E 0
Tk, BM#ATTIUTEE: 1) MPEEEMN (http:/www.
escn.com.cn ) F1dEHE 2 KPHEE LA (https://guangfu.bjx.
com.cn) WEIRBEXHVREFE; 2) MIREFHHKRR
WAR SR R B ITIHIE; 3) KA M vk i 1% 1 A SR A Ak

MIRE | SRR B SRR SR IR iE

MBHIEATEI; 4) #H—LHELEHFMNANIE, FiR
XEMAXRE, e, FVNE FLEE. SHERMKEE
£AM%EEFA; 5) 5(Chen Jian and Wang Ling-jun 2022)8Y
BIEETFNME#TAHF, FNEFENMEH#TEL X
KRERMHBRESNERE. BENRESEATELFR .

SR AL Z AR R oo B 4% AR I 69 4K B R

5057 AL 2 AR B 2014/9/2 - 2022/10/14

25580 Y El 4% A€ 4 2010 - 2022/10/14

KL Rk, R, FEBE, KA, b, 8 5, 450, 7530, 4k, BE, Mok, Mot R0, G, 0 SR

219 AR+ R Ak FRE

455 FAR+ Ak FRE

(WRI) &3t F A~ 3k 69 4R 38 IF iif 42 38 & 5F W 4930 B

M52R8 WP 17 i 433665 M IR B

55 (Chen Jian and Wang Ling-jun 2022) 4 4% & &~ 5t

2011-2019 3221 54K 38 ; 2020-2022 F145 53R 18 ;

(Chen Jian and Wang Ling-jun 2022) 4% & 278 4<

B JF+ R RN AR R L R

H51354RE
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(1) BEFRR

2022F R FEAMMAEEBER (http://www.escn.com.
cn ) ALK 2 KBABE SRR (https://guangfu.bjx.com.cn)
WETHXRNAARMBENREFEE . EFEFEN £, F1K
EMEERET2010EE 2022107 14B KR ESEE, 3
1125580412 3% . MAEILR 2 RPAEIEAN £, B TFHEE
AT IR, BB R AEIBE I T20145F, B E20224F
10R 148, #H5057%1L %,

(2) #aiETmi%E

BAH H E fiE sE WA IR 2 KPR SCR WA EIESA
PyCharm, J{E APython# TR G IE , AHIEEH, B
MIXARBMBTTRBERER, XEXEFEE “RL” . “R
T LOERET . CRERT . BN BT BT . YA
PSSR O A5 RN 7 N\ AN & AN )/ SN
T LUEORT BB . BATERE R SR X EXRIEN
ZBEWABENXARIVINE, FHBRTEERBENIE
JBo B XA, FAH B MGE R FIEAR B KFRBEL R
P FRSE 7455 % M227 5 AR R W E —— L1k 2 A
EMATBERETFELIIBTECSSEMENTNINE, &
FERAMNLIRE T2 MR RAR WINE

(3) FH MR ik

XEEHAI682 M RAWIBE A “H MW" fEAXKE
HHETHE-FHE, NPHFEHEZRIFMETIE 307
Fo BE/E, HMERTXLEHRENXBER, BREXARLY
TR KR (X RARM. B EAN RICFEH BOEERN
MA TR HRKRAMIE S EH)  RiER KIFE.
REE. AMERUERESTEF. —RARKATNBESH
RWABLEE, TN B RIKATE AN AR L
B, tban, FMETEREXRKATMESSHHRXT
RRICRRIWAREMER 2021),

(4) SERBIEREH

BRAFEE L 307D EFHMA KRR WIE 5(Chen
Jian and Wang Ling-jun 2022) 8938 FE# 175 FF. (Chen
Jian and Wang Ling-jun 2022)MEIBEERE 72011 %
2019 278N HRRWINE . &F 5, BAIHFEI585 T4
SRR WVIE . AT HREIEEFR MG R, A
XIXS8SANMBEH T T L RICR, RERINNE LFHE
Bk (B E2023F98 ) (B HE5134
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B3R 2

RNBEEE — T MBS IR

ENREREEX: FRUEMR L XX RENE
2, 2HEXRMEBR NI HEIRAFBBLBENNER
fEtR, BRI TR/ (kW/ha) 3 JKE//AB (MW/ha)
Ko

THBEREX: HARAGELNBREREE
ANIE A E AR LB, =% 8RR I E F R B Xt
THKERE AR ENERIER, BEMED LR ZIER
JREBR CRIEBH RREEIAES RV IEF M,

AABREN SRRV EERFRBEARIRN T HE
ERER, FUBRMNXEATAN —IRELHBEEEN
KBEFR—ENBETE, ERMNEENERRLIE
BEES, CRTMBREFRINSHER, EE5MEHN
Y ENRE, BMNTMUTE LRV EM S HEREIEEBIR
HOMBNRNARERE: VTR E-£V8/5BER
(Bolinger and Bolinger 2021), XY B EHE MR MINE &
WER (Area,,,,,) MARREZEBESER (Areay,,.,) B
HIELRITINERMENBEEREITET A,

" SFmMBERYAERE,

Ppmjm = Capacity,, ., . /Area

prq/ecl;
B ERRNAERE,

P,..,= Capacity, . /Area,

Dire ’

ct
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TP & B X R o IR i S KR B 51 A9 o AR
fE—— B SR RER:

Pijm =f>< PDin'(t

M(Bolinger and Bolinger 2022) R & F AT L
ME2011FEF2019FMNERRALRMENEZE RN
REBENINAP,,..(2011)=0.23MW ,/AcreFP,,..,
(2019)=0.35MW,o/Acre, B FZFLRA W HAHR B,
HIMEBEFAE R BERES FRIEIT50%, FEMHATT
SERBEDTRF. XBHMNBEXARRI I BEEES
£=50%, ABA2011EM2019FEHXRMEBELFRENBTETRE D
514

Ppmjm(2011) = X Ppiyp (2011)=0.115 MW ,,./Acre

Py (2019) = fx Py, (2019)=0.175 MW,o/Acre.

BUULLBERENLRRIMENENEEREE
5 P_Project (2011)=0.115 MW_DC/Acre #P_Project

(2019)=0.175 MW_DC/Acre , £ FXNEIR, RMTRIK
oM HERRUTEN T B ERER/BITS0%,



Mi% 3
BRESEF AN E S E

(=) BRUGEERZ B AR IR S ENT: (Z) EEBRpRRRREE RN AR SRR SN T:
ZRN PRI MEERECARBENERAEE, (A BHR R AT E T AT BRI EBITEFECM-

HREN BN ERIER. FEXN TREBLESRIDRER 001-V02, HAEARCOMBMEFEE,, .0 cnu=EF g i0.0m%
BKRG K, NFFER AR MLBIEAERRZNN WorrtEF 05X W (FESEZAERM, 2016)
)R, BHFENITERA AR S:

N HtER | FRAEESHIRCOHHET,

GHG.,.jctin= Fpicax EF,.,- PE = EEZ,id‘OMy\] Eﬁ,iiﬂﬁﬁbﬁ%&coz/MWh),
ARYETN B PR 3 SR 1% 43 X d B P B8 2
HF,, AFEYEREFREE, kKB TIEW, EF,, A%H A F, B4Rk B E X W B A HE
REMNHFMEFREFTXE (A&, F4), PEAXCKRIEHE B F (7SI AR 2019),

~ E, pE= 5 \opia BN — L3
HE 0 B EF o ABRENFRHERET (:CO,/MWh),

gri

RIETE Bt SRiE X IR B N A =0 R
A, Bk B E X e R B L R
A F (4 7SEREER 2019),

By, ABRERRHEREFINE%), $iEkE
(FESEZIEER, 2016)

"W, ABREDLHRETAE%), ST ARERE
WEEF SR AW,,=0.75FW,,=0.25, HIEKA
(FESEZEER, 2016)

MEBHEITEARA:
GHG,.jyction= EGopyy X EF 1000 - PE

® GHG,, . F*EHEE
B RGP ARTENERBEEG  BIERBT AV,
B PENIEMBE —SMEHNE, XTOLATE, PE-0.
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MIsR 4
ZEREKXIBEARENEH

MR%1 | SEREAWEREKARENES

AR (A ) FAREMHS GWp)
- =RE 339,4030 734
o uERE 2906570 628
- a4 180,063.0 389
o TRE 163,550 32
e s s

25 S e

HAE R ARYE A E IR F A 4 M 35 (Sheshiyuanyi.com 2018) &4 18 & XA & AR S5 45 HL 1.8 itk 4
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M3 5
ZaalFEmIRRENED

MRE2 | FEAWVFEERIRRIARENED

@8 (A HALAES GWp)

N 839,645 3631
- wERE 758,895 3082
- ERE 603,089 2608
o mRE 531,552 2299
o kmE 483012 2089
- rRE 478,212 2068
o whE 425,678 1841
N 2 400323 731
o ERE 330,204 1428
N 255,060 103
s 250,064 1081
emnex s o

e i -

20 e

KA R ARE20204F Ak Ge it S B AT 09 B JR s AR A4S LB
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M1 6

ERFiitEMREREFXEY S

MR%3 | ERFIHENPERZFXIEN 5

A, Rk, ik, Ll R AT, ARAE LA, R,
WL, e, T, A, B A,
MEE 8B TR Il oM. Eh, B, RS, R, F g TEANE,

T, EMAERIL,

kiR BREIE
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