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Digital technologies empower innovative development governance of the Yellow
River Basin

Abstract

The application of digital technologies is the core driving force for innovating traditional development and
realizing a leap in productivity. The innovative development governance of the Yellow River Basin is a
complex social system, involving economic, social, and ecological aspects. Its key driving force is the
profound influence of digital technologies. Focused on how digital technologies empower the innovative
development governance of the Yellow River Basin, the development process, problems, and challenges
are analyzed at different stages, from the digital Yellow River to the digital twin Yellow River. It is found
that the governance of the Yellow River Basin still requires enhancement in four aspects: building a digital
innovation ecosystem, establishing a digital governance system, developing data infrastructure, and
preventing data security risks. In order to address these challenges so as to promote the realization of the
innovative development goals of the Yellow River Basin, four policy recommendations are proposed,
namely, encouraging a scientific and technological innovation ecology, improving the agile digital
governance system, strengthening the practical value and application of innovations, and enhancing the
digital security barrier capacity.
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Three phases of ““ Digital Yellow River” project

AR A SR, A ) ST BT RYTEK IR . K AR
o QA 5SS, b, BT R RS
PR SRF R v . SEsc AR E L TR
TR SCHEME O AP I B BT LR AR T
SRR, DA B S5 SR R A T DO R R
Ao EEMURE SCATE AR S BT B A AT o A R
ARSI e AT, AR AR S S SO
A R T A R AP 2 AT RICRD FE
“KRFmT IARH = (2013—2019 %), B
& kAR B AL & R ) S, BT e
THIG S = BB B bs BB R, M R
BAli . A EE B EOR R R R, R T
CEEOKAT SRR O TR s AL ESKR .
BB, BT O TR S5 AR R A A B R
ARG, AL RIS A R “im—ik
—=" RRAWEE, RSN S BRI
ik BREAR AT ENAEE TR R SO
sUR LRI SUS IS SN E= 1R LA (Y UESI P



B AR E AT A5 & BAEM R _

e reanfe . B REAKT- AT RSP HT
WRELZIRAE N WB 4R T, 2815 B 2 R RE 1 [F]

AP WA JF & RIS BAE T AR KRE
8 T AT

1.2 “BETEEN MESSKE
g s T BT 2020 4E B K B4y
N A5 BALEBHR TP S0 5 % (2020—

20214F) ) M5, TR T EA IS — PR KR
U 0 BEOR AR, DUBIRAN BT 3 2 20 4745
Bt , R BT AR R, R
WAL BEit . SEBy TR 7R o AR T AR AR A A B
M, HRTHRFEE, "S5 3487 5 “HF%
T OIBRARER. AR RNE LR, R

REKKRTEOAELSER, “KFEAEHT =2 K
s’ KRG SEHAY. BIEEN . fFEEm
RARBR T METE 4 | 5 B AL 4 R e

BT FEOR T AR O AEE . Gl R EOR
DL BRI AT . SEARAE SR . KL
], AHRAG BT R R K AR R, P AR

e
HE

T TR AR

20224F4 1, BEKFIZ A SR (BUT2RA
WAL (2022—2025) ), ZHRETR E LRI
T E A A TR AT BT AR ), 2ok <+
DU Wbl g EAT i . T T R
REMY “BUFARA ), R R EOKAIAR” Ik
KHE—H ., 2023 4F, B AR TRREREA
TRAMEHEZ AR, KA 2 A2 “RF A
W7 EBET TAESEA T T A A, i (BT
A AR 2023 4F TAEAE S W 5 ) , HEiE BT AR
M RSB TR . 2024 4F A3 T4 £ I
BT AR T AR R, REGR
KA MEEH . BOREH . ML B T4
SEOCERGUEL, BRI ZE B 25 B O W R
JE Y R AR A B R o AR AR BEXT 2022 4 LK
OB A AR A TR S R AR O B i T AR
(£,

el

‘KT gET TARGEEEE “FERES, B
RAEL, B, 27 h” ERRNY, O 32

F=1 “BFEA N TEANGEMRE
Table 1 Overview of “Digital Twin Yellow River” project
BY &) XK 5 222 FER SIS
HURRARER BUE IR B R E
20223 % i E BB
SR SR EVEGED) o mmEn, EER AR RED
M F L KF) TEEEIRNE GEIR A, IR EIRIETT;
202243 HFI | TRRBIEEAZN (17
F£38  (BMFZEANIEREEASMOERIT)) S R TR R RS A IR TR
E B 2+N KRB RN S5 FR
2022 4 HFEEE 2022—2025
SR R » VIR SRR BB AT TREENE
20234E3H  (MFTLHENEIR 2023 F TIEESEFE) DR 13 2 69 T SSBAM 8 L B R IB B (LA SeR AR
2024548 (2024 ERFEEERIRTIEER) BT M e S RIS ERER 7T N EGEFFEEERTIE
D “BF 4T 20584 BRA L BEBERE Z 0583 E . AR BGESK T 5 A % 7). (2021-12-24)[2021-12-24]. http:/mwr.gov.

cn/ztpd/2021ztbd/slbtjzhsljsgzhy/gcls/202112/t20211227 _1557070.html.

@ FEE. AP E XIARA A G H 5% B 2% RAE I S5 IR A A 6 K A E——

F22024 4 & E KA TAE 2 8

#H7E . (2024-01-11) [2024-01-11]. http://mwr.gov.cn/ztpd/2024ztbd/qgslgzhy2024/1djh/202401/t20240117_1701574.html.

® FEAT 17| 1003



_ LH: AR RS

FTRATAREIMRYP SR TLARER, WEKH
B BUHEBITR . K IREE AR K SO AL AR A £ )y T
RELSTR, REMEE. @ KA%LT. 27 %
HL A . SRR 2R, MUF
TR, W SR e LR R, I Sl
Br . AT AR AR BR RGN, LSS
DRGER. @ h— Ak, HihF. G—BHEE
MM AbRE . 2H CwEw kKT G-k
B M4 ge bR, 4R TH N AR e 0 Al T ) A
P IR .
1.3 MFEERARBMEARE I ARAE
IRFE, 35T BN 3 BN 542 B 5 i %6
HIEHR. AHAERRIESH YR HFEFEHS
Ak K R IACAE K A BT Rk A, BT
TR AR A SO B IR L SR B e 6, WO 18T
JERaS, B arh HoR L i G — R A AR . K
AL SRR AT 58 S A L £ IR 55 B 1 LA
EERZ75 7 1 ol = = =X Ol 5= A BN 115 i o o1 5T 4 L
HO8 AR S R SRR . SR SRS
TR, SCHFEC T BH & e 5 A A SR iR S =2

SEPE A Cavr—ha—AwT Mgt Al
A PR
(1) %—RmBe®Eizh. O ABHIEY it pE

o KFNABE G S . Berap sk T R i A
A5 F AR AE N S BR T BE R OR W S — BRI AR
& MBI ARAME, @ ABBEASEATEE R BT
R HARPREE S —, AR A PR P
PR ERALE], fEEEE . BAT. 4. R ESEA)
A, LUBRBIHT R REG 1P, B i s XA 4] 37 4 2 47
. TESCIGIAEIE AL R A, TR Bl
o BUTHARMENMAR], BRIt LT R U Z T

@ ik, S0 RAR, 7 7. AR BRSTAT ST | AT 4m LR A K MR K g AT K

A BAH TR, PR EBAR T B0 AR 5K 1
WL GE S R . WS I RZEE Ty, AT
B2 I8 S5 TG A A0, SRR SCfk L T SC
b ehsedl . FFE SO AR S SO IR A AL AR 5 A
Wo @ R otk ZATEER . BT RERART LA
RO AE BT 0 2 2 AR R A A, R BRI AR e
THRRMGBBEEP R I R KR) i SR
Hifk . ath, BEAL, MBI S
BT, SR TF RO TR KT I R B

(2) HmiABhE. OFLeRHmic s,
B R SR T RS AR A H I R, LR
X AT AESRIP R RS e ERESTE
WL EEAESEN R LRI A
i WA 5 S I g O IV RS AR AL K A B T
PRIX S RE VR 45 b R SS S5 M Ak, HESh e T &
J&. @ FRAFHm . BFHORT B &R mhE
TRALA B AR AL . REVRRIA R s KB
TR HARLGE /R, ARTITERT “AR-4EL”
IKAEIR A A AR T R BRY R e 3 4y
IRBRAAL SRS AL, S W 0 A S A A W 5 1
SRR,

(3) RERHEERSHEAN. ORZHRFEARK
AAe & 74 B4 p 89 B R Ty, BRI AR SR
H o TR EARBAT MR 58 3 X AT A
ARG, “BFARE R R A+ SR
A MRS PIATIECT B0 i, SCIBF AR 5 8
BRRAE] BRI AR S0l . Q) F & 238 3% £
F&, FARBWFEES0HARRLT. .
BEIEIL AR RE R . 4 T =g E
BBET- 5 g B T R & DL I A il 3
SREMFEAEL, A BT U A T R A A R S X

I K AR AN A ALEL . (2023-10-9)

[2024-04-19]. http://www.news.cn/politics/2023-10/09/c_1129907041.htm.

1004 |2024E -8539% - 5061



W AR IRAE S 013 & A IR _

IR R .

2 BFRAMAEE ARG & REIGRYIR
A5 BEaY

BT AR RSN 3 ARk, BT HORAERR
A5 e Bl B A B 1) B AR S B AL & R A DL
R PRI, T ] TR AR A R B, BUCEHOR
TR B VT A VR Y TE R S AP A AR B A S
WA . BUFIREIR R M AT . BT IR Bt
HOMER R OB R B 5 R g e A KU 4F R Bk
i (&2),
2.1 BFUMESETHRRE

W BT R A W A R . BR A
AL BOR . THEZERWBT RS AEDS, B
FLVE R R S A FHARAABZ , B AR
WREASMN . AR ER NI ERA TGRS . BT AR
WERGE— S, EEC IR BB A AL

(1) HF LA THEHEEET L. HHB
I B 742 7= M BT A R b 2 T B U A R
B, BEA NS SR AA SRR R T S,

o KHPAIEBIRSIEHIEF EAR AR

FHE | R AR PP BRG TC 08 B AT R
AAREFY S B, IR X K R IR
0y, BrHEARAA AR X 525 SRR, [
AR AR ik B, T CAATRRT B
e, GRS AA . FARIFE ISR TERE T
(2) ¥EEFETHEER DL B CHERT
BRI LRI (20234F) ) Bdli s,
BT SRI T h HUA PR R LR A BB, AT
BARE RN S . BCFHOAR RN T iis
PSR EUAEGE . . TR ATRE, A"
SR A B R ARl R R S At AR, U R
PETF L A RN, s i B PRI b % 1,
WA P IEARTT, ESCF R AR
(3) HEHAFETR%—. BFERITEE, 25
v BEOUREE . BB SE P AR T B T A
FETEJZ 0] 0 280 S ARG — o SR, BT AR
B RN TR . MR . IR B A
HARM AR, FEBRR NS, BAEE
AR TS R R G0 3 B R Al 3 5, 36 AR
AT ANSYS A BURA A A ARFEE ™ A

® HFF W AA AIFR N R TTE

= A

® ABTIKHBETMES \&_‘/ 7 @ ® WESZBHRIGTRE
® LIEF BT AiE8— % F  fs * ® HFHAITERY—

& W

E on

2 K

Y %’& P4 o

® WP EMIGHIA HIA L RAT L % X o9 g o MEELHIFENER
® BaEFHAESLERESROE &, 4 ® R RIP SEIE R BN
® HFEMSHNEFATR Yy

B2 HFEARBRAR ST R A A R & s 69 B

Figure 2 Challenges of innovative development of the Yellow River Basin empowered by digital technology
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Digital technologies empower innovative development

governance of the Yellow River Basin

SUN Tara Qian' JIA Yingying' SUN Gaozuo® ZHAO Xixi® MU Rongping'*
(1 School of Public Policy and Management, University of Chinese Academy of Sciences, Beijing 100049, China;
2 Marine Science Research Institute of Shandong Province (National Oceanographic Center, Qingdao),
Qingdao 266100, China;
3 Institutes of Science and Development, Chinese Academy of Sciences, Beijing 100190, China)
Abstract The application of digital technologies is the core driving force for innovating traditional development and realizing a leap
in productivity. The innovative development governance of the Yellow River Basin is a complex social system, involving economic,
social, and ecological aspects. Its key driving force is the profound influence of digital technologies. Focused on how digital
technologies empower the innovative development governance of the Yellow River Basin, the development process, problems, and
challenges are analyzed at different stages, from the digital Yellow River to the digital twin Yellow River. It is found that the
governance of the Yellow River Basin still requires enhancement in four aspects: building a digital innovation ecosystem, establishing
a digital governance system, developing data infrastructure, and preventing data security risks. In order to address these challenges so
as to promote the realization of the innovative development goals of the Yellow River Basin, four policy recommendations are
proposed, namely, encouraging a scientific and technological innovation ecology, improving the agile digital governance system,
strengthening the practical value and application of innovations, and enhancing the digital security barrier capacity.

Keywords digital technology, Yellow River governance, innovative development, digital twin, digital empowerment
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