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Engineering Research in Yellow River Basin

LI Xin', CHEN Xinchuang'*, DONG Zhi"*, LI Xiaoqgian'”, WANG Shumei', CHEN Yang', FU Wenling'
(1.College of Forestry, Shandong Agricultural University, Taishan Forest Ecosystem Research Station , Tai'an,
Shandong 271018, China; 2.Co-Innovation Center for Soil-Water and Forest-Grass Ecological Conservation in

Yellow River Basin of Shandong Higher Education Institutions, Tai'an, Shandong 271018, China)
Abstract: [ Objective ] This study aims to reveal the research hotspots, thematic evolution, and developmental
trajectories of ecological engineering in the Yellow River basin, identify cutting-edge directions and core issues,
and provide theoretical and practical support for optimized engineering layout, scientific evaluation, and the high-
quality development of ecological protection. [ Methods] Focusing on ecological engineering in the Yellow River
basin, bibliometric analysis was conducted using CiteSpace to identify research hotspots and developmental trends.
[Results ] 1) Research on ecological engineering in the Yellow River basin has been primarily led by the Chinese
Academy of Sciences and Northwest A&F University, with FU Bojie, SHANGGUAN Zhouping, and L.IU
Guobin as core representatives. Since 2013, the international impact of this research has steadily increased. 2) The
research content involves ecological process mechanisms at the microscopic level and macroscopic aspects,
including remote sensing monitoring, ecosystem services, and driving and influencing mechanisms. 3) Research
methods have shown a trend toward multi-scale and multi-model integration, reflecting a shift from ecological

restoration to systematic governance. 4) Research trends center on the coupling of human-earth systems, with
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strengthened assessment of engineering benefits and future risk prediction. [ Conclusion] Future research should
focus on the coupling mechanism of human-earth systems in ecological engineering in the Yellow River basin from
a multi-scale perspective, integrate the analysis of macroscopic patterns with microscopic processes, and further

improve the systematic evaluation and resilience enhancement framework of ecological engineering to promote

theoretical innovation and practical optimization.

Keywords: Yellow River basin; ecological engineering; evolution trends; CiteSpace; bibliometric

Received: 2025-06-20 Revised: 2025-08-29

B e Ak e [ b T S R L o
o SRS i DX R R G A A R B S A OF
K S, A 25 e 4 AT R 2 kR R P AR 2
AR M EENAE . m T EKY SRR, W
BN Ml O R S A R AR 2 BR BT G 5 A AR, B
IR R NN A T S o R AR | AN
i 2R A O MR R, A 25 R R ) R A 35 AT R 2 K
PRAR o R A TSR T, B T XA R 28
AE 1, B A 20 i 20 80 4R AR Fili 22 T i £ 1
HERABTRE., KPR ARE T RAE" =
b Bs 4 bR TR AR B A AR TR R KR b AR
/AN S I R RN B AN S kS
K JRB T B HE BE  HE— 2P HE B — R XM SR A
RN A = N (I T - AR TN
UNGER OB 5 S QR ) G S SN TR R = RN/
WS ASBEES5EMZHERPEZAT
T AR A TR B SN AE — s B B R A AR
e e, b AR o DX A 2 R G AR DI RE L 1Y
SRR A ST e A T Z RGN LG T
it B 28 TR S S s AT B 8 HH — R 9 R AL, 0 A
Jy 5SS R AILE  H bR — 55 a RGM
T JE B s DL KBk = B o B AL AL A TR
T B Kb T R R e S A B
KT TR By A 25 FE R AT AR S e, TR S ] )
i (45 BAE , TR 5 OR £ A OC & B9 RR S ML 18 5 R
HOT M 5 & G848 P4 ) B3 4 1 AR 2 TR AE 5
B P SR, B T S W 3k e AL
/NI B B AR A5 S A AN X SR R AR A g T
B, o DUAE 725 W b A GE 48 8 BT R UE S T
T B I 23 A% Jy 5 BF 5 3 A #, AE — o e L
297 0 TR 4 JR v R A g L SCK I B
R 05 1, IR B R LB 42 R iR S 25
A U3 9 1 P B4, G g R R Sl LA SR AR £ B 5E SC
Hk Y JE 3] 15 B o A R ST R AR S TR
W58 DR BT R 1), DA Dy R R AR
TR 2R GE R 9T 52 A B S A

Accepted: 2025-09-25

Online(www .cnki.net): 2025-10-21

B & BBl R R 1 R 223 K AR e SR 2R ik
TERR B G 5 K R Dk 46 3R 0 T 100 2 7 7 % 1 32 WL
9 R G55 55 R IR, SCRR T B A B A S — il DL E
J7 35 R HE Al B A A Y T EL BE 8 AA AUEE A R AR
SCHR Y R S5 5 AR g A, O 2 5 B
S I 1R I = S I A 3 I S i R S
CiteSpace /& — W H TR # i A58 i ik, 4%
FRAE TR | Al R0 Ak 2 05 1 M 25 U0 5, RE S A B 2
Fb R JR (9 235 KRR R AL B, Oy A T A B
i AR 2 TR IO A R AR SR S R R K2 A
Bl SRR 3 7 k6 AR OC R #E AT R SR B 43
B A AUA B T 48 s F 58 O 5 A8 e s R ok
A TR AR A R 5 BOR e R IR ) S H

AR SCRE T SCHR T o 2 5 i TR0 BT BT B A
S TREOT TR PR F S R S 0], R G0 R 45 5T
FRAE bt PR AL B AR TG PR 1 5 Ok ek 2%, iF
T A oA ke F 58 1) O B U S . BF T B AR IR
A 25 T TR T 9 1) 5 A0 )R, Ay ] de AR
AR B ik R SR A B AR 5 S R S
1 ##BE5EFE
1.1 HiEkiR

R RN H 7R B A A AR R O R AR
Sk AR CR G T ARSI SCOCER .
SCSC R SR R T H AT Chittps s/ www.enki.net/) , K
KWW A TICR 2 ) = CE{ R S+ 38 ) + 8] |
i I Rl S [ N i e o= T - LI AN 72
F1 A= 2] = U+ B S0+ B D) 5 TS
BO=CEETRHESBE TR+ ERERTE+
AR TR+ SR E TR K LR R TR+
P TR+ N AN+ LG+ L
B+ B AR+ B R B+ =AU By ok TR 4 KR
MO ARG KR, R SR ok 5 b R
CSSCI.CSCD AT A< o o 5 ] 37t dufl o 22 20 25 2D
AE DX, = VLU AR L R0 B 2l AR L B
T DUy T T DT DX L B e
677 B bl B O A T ORI

http. // stbexb.alljournal.com.cn



E

AR B A A A T AR S BUIR RS 1) 3

BRI . JCCHRIE A Web of Science #0054,
K & 3L & TI= ( “Yellow River basin” OR “Upper
Yellow River” OR “Middle Yellow River” OR “Lower
Yellow River” OR “Yellow River Tributaries” OR
“Tributaries of the Yellow River” OR “Yellow River
Main Stream” OR “Yellow River” OR “Yellow River
mouth” OR “Loess Plateau” OR “Yellow River Delta”)
and TS = ( “Ecological Engineering” OR “Ecological
Restoration Project” OR “Ecological Construction” OR
“Ecosystem  Restoration” OR  “Soil and Water
Conservation Project” OR “Habitat Restoration” OR
“Land Rehabilitation” OR “Vegetation Restoration” OR
“Desertification Control” OR “Afforestation Project” OR
“Grain for Green program” OR “The Three North
Shelter Forest Program” OR “The Natural Forest
Protection Program” ) , 3C #k 25 % B % & “article” 5
“review article” . H SCSCHK B L& K F 1950 4, (H R
W Zh TAERS MWD B, WAL RS ER
WFFE 5 3 SCSCHR AR A0 B WG, B TR R T 20024F 0 R
12 3 T R A 5 A G M L TE B BR 5 0 Y 3 TS G
f9 SCHR e, A 7 v SCSCHR Y R B 1R g 2000 4 17,
YESCSCHR N 20094 1 H L E 20254 3 H . &
NG T SCHR AT 1506 B, G e b SCSCik 601 4
JEICICHR 905 i
1.2 HitFAE

FIH] CiteSpace6.4.R1 % A4 ) Jr Wi £ i SC ik iF
A7 R i i i A AT ICE R A o 1 a.
R R BRI R AR K OB A, T R B
J7 30 ¥ % Pathfinder, Pruning sliced networks,
Pruning the merged network . 7£ FF Ji& 5 # i) & # 43
B o A2 vh A ONKIT OE 8 1) 36 3L K3 5 WOS K it
i) e PR 3 R R R /N B AR B G B
(R L1 B AT 32, T R[] 3 2 KL 40 A OC K 1Y B 58 o
R K CiteSpace B Timeline View 3 B8 X} 3¢ # {7
HEAT A4 B, 2 i OC B TR) I R v Ak BT OF i B
B 10N R HEAT SR o B b Y R/ R R K
B TR) 72 R AR 3 1 3R, T B O R B A
12 I 3 BIF 7 AR B o SRS g S IR R A D Rk
R S OC B IR BCR HEAT R . R SRR I 4R A
7R, CNKI 5 WOS ¥l /9 5¢ # i8] 3 2 1813 1 H
A B 5 1Y Modularity (Q fH ) A1 Mean Silhouette
(STE), Hh QME¥=>0.3, S{ES ML 0.7, I RAK
CERTE O RIS NI — B R R IR R KR A
B 1Y T SE PRI A R g o 38 0k G B R Y 3R S )
BT, 0T 8 B M AR B S 9% I N O [R] AT g S S

BT ] o 4 SRR IR B R TR AR R 4% R AR i)
(] Al - 7 A0 2 4K B R LYY A AR A A8 Akt B, BTk
KW IE F R KR R S A B AT IR A T
2 WRBRSH
21 EXHEREZNHSTH

B A S TR A oY 0 L,
e 2% AR 2 pR DX M 1 38 A5 ) 4 Bk Y BR AT A
FECE Do WFoE R0 DU Y 2 R B8 oy £ 5, SOk ™
AR /IS HL3E K Bl AR R R 2 3 n ] [ A B %
RO B EROEAE, EEARIE b B R 2R BE KRR K £ £
R B 58 T | PG b A PRORE B R 27 45 8 Yol i R A LA
A7 2 4 g T ) XA S ) SRR R (R D Bl
AR ZR % A 3 R, 2009 4F R [ B 39 T 6 i
AR SC AL AR P B K R 12.3% , b ik & [ bR 2
A& AL B S . B R & S0 T K
2013 4F 5 U i [ P & SCEEE O T 2022 4F 3K 31 0
B 1325, A KRN 24.7% o K BE IO A
2k RS A AR E PR AR B B RS e
2 7 R H T AR B G b [ R 2 B A S R B
FEPL VH TR 2 VAR MEHE K5 B TR
BLELA G BRALHE 1 A E RSO0 I AR 5T N 4% (32 Do G0
2 a, [E Br 5 [ P SCHR A [F] 2D 11 9%, 2024 4F 43 7l B %2
115,284 , Won R oe 08 T IR A 5 i R
Tt B w AR S TR A 58 DN KR B 5k B B 1) P e =X
R R Wy B0 i R R

100 = 140
e
N 120
80 b
s J —IU(]%:.Er
3 60p [ H80 18
g . =
=y 1A 460 K
i, 40 { i
- . .. 2 —u <40
W0k = ] s ~ 2 u -
2 ) e T S R 20
o L] -—n
¢ TS gy Sy Yo v ey 0
oW T NN TN O ~0OD T Ol T
e R RE e RS S S oEsESSe o Qdayaq
AfAAaAamcaaataaaaaacaacaaa e
i
PR BESCROCHLE w thori s Ry e B ki

B1 2000—2025 FEMIMATIXHEREE

Fig. 1 Number of publications in domestic and international
journals from 2000 to 2025

B I AR A TR SR JR Y E 3 B LU
% U AL S 71 0 R 7 ) 4% S (] - 25 4 T Ak
(£2), PHEBER RS (WOS & 4725 K 4%
FRBEIE 0 RS PRSI o0 b BB 2% 5 5 IR 5
FIr k) AR, B R A S TR ST 5 VE bR AR
B K22 (WOS & 3C 318 R KL [ 5 8 5 L6 %
9 g X3 A A5 06 S BT 5 H At = A U AR FE BF A1
A S R AL 7E SR DX I8 O Rk HL R 8 Y AR SR

http. // stbexb.alljournal.com.cn



4 PSRV R 3

840 %

FARAH G RO . CNKIEE P2 ™ 5 AR 1 ]
S B KM 2 B 2 v [ KR K LR S B S B 45
B R TR A o B R A A TR Y

TE R FE A ATF 5 Cr B R 2 e /e 1) - BER B Ak (A B
TR XU 45, 7 R 58 A 25 O 5 4 BROA B SR
YR8l T R A HRA R

x1 BURBESIEARTHZMIONEEREAMN

Table 1 Top 10 authors and their affiliated institutions in ecological engineering research in Yellow River basin
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