2024-07-26 10:03:00
https://link.cnki.net/urlid/11.5780.TB.20240725.1016.002

THEMR—EFHNNTF P TIE
JOURNAL OF ENGINEERING STUDIES
TiESE

DOI: 10.3724/j.issn.1674-4969.23011012

http://jes.ucas.ac.cn

CrossMark

& click for updates

BTN AS EM R ERE— UREE
YR AR H7K EL 3 Fo )

FRIET AR

TR AR A G, B 200234

WE: FETRBEIAFNIBGECARKAE, AERIT, BIFEF ST HELHHF SR AEHAL, 1984
EXTHHBMARBATREZZEMR BTN INERA LEELE—M, K., e BEREFET
—fk, RYESEXBEAIMAISTE, AL FERFANERIANAECTEZ —. @ TR AEIEER
Hin g e E e T RRER, —EERATEAFMANGEHFR IR, A, AFkaTRRIUEAK
fakesh B HEEFEM, ZIRTHMRAERK, KEBEEH—LVER. A CE PR K 8 IE# It
BEmizE, T AFRTHRIAREL, KAFEANGEIEKISTEREGY K EE IR 6 F0 XM ET
E, FERLFR “BREBHN, NKEE., IRSEXRNARL, R EKZH IR R K.

KB P ARG, RAAHAKE; BRERA; TR

FESES: TVI ERFRINA: A XERS: 1674-4969(XXXX)XX-0001-09

PN K RE R IR N 2 (I, 2% Hh X FH 4 7K R 20
BEA11.55/2kW, HHACEHAER21%, HEIE

<
jillls

IKBEP R TAL 2R SRHIIEAPE . 5Bk, 2]
PEEER, RBIRARERBE IE LT 2 AR R E
PEMER . a5, DUKRE SRS A A ARER R 7K B
M i) 7 R N ST I PR AR AR 4 i A T e — o AR

Weis H#I: 2023-10-02; 1&EHHH: 2024-04-01

PR R g SRR R, A DT AR RE IR IR K RE LA
17%. HET, AEMIAT 6 2 Nk = B 7y, ar i,
4 & — BUN TR] N T KK R A HILTEE 70 AT o AR 2 i
HLE B B K R, K BOR TS R R AR KR

EEFA: K (1981—), &, B, EIEEZ, RSy RO AR . JEIK IR L e R . B-mail: zhangjin@shnu.

edu.cn GEAMEE)

R (2000—), 95, Wi-LRFCAE, WFF 7 RN EMK .
SIFMER: TREE AR UE AP TR 78y L BV RN " —— CAFREHR AR KR TARRA% #K s A 1 [T, TRRAIF 55— 5 2 R0

I 1 %) T2, DOI:10.3724/j.issn.1674-4969.23011012.

Zhang Jin, Wu Yuefeng. Post-construction Effects should be Fully Emphasized in Foreign Aid Projects: A Case Study of China's
Aid Lagdo Dam[J].Journal of Engineering Studies,DOI:10.3724/j.issn.1674-4969.23011012.

©The Author(s) 2024. This is an open access article under the CC-BY 4.0 License (https://creativecommons.org/licenses/by/4.0/)



FEA VR E A5

BN e H /RIS, 8 B W22 bt
RIS B L R, M PE A e HANEIC 8 H /R
o P A R B JE SR AR TR I, R
ZENT . IR ANG EEARIGE N, R INAK,
FZEAFEIKIH, KSR, D55
T &SR G ZEROK, TR AT, KA
F w0, R AR K F g Tz i e 2 Rk
J5 H DX RS RIS L 1

FLREHS K B, 2 T 1984 4F, & 24 op B % kK
MR AN KFIK I H 2 — . X — R ISR K
FI IR E R TR R B AL, B W ke B
WAL ThEE. YT 1984 FER R F RIS E, W
2 AT N BB R K R Dy HR RV 1 S A
B, “E-mEAEER—ANTEE 7 W A ST,
TR B8 7 A 2 Bk, B R W 22 B AN B H R I
BN (HEFR, BTHRZM. FHEKET
K9 B DL S A R R i Rg e, J8 HAE i 2 4t
PN A% [ AR 3030 A SRR [ it 9 VA48 T DL 8% 45230
VAR A H e vt L 2RIk T P Uy
AR S, RN, ST N EEEURSE, DI
o ED A K L

KT HIERITTMAZ, BROFESANH
JEFFARIE T, AESKE T %K Ha SR T2 4 (RS
T 19 AT SCRRIEATIRANIR T o AR SCHRLKH A 0 7K L 3y
st S @A ERIF R, HARYEIA TR 1%
AKHLSE R AN ), SR IR IR, XA R EE
TSRS TR AR R LA

1 FAREK BRIt 5#%

A% 7K PRI ER 7K R 2 B 00 15 T AR P
W, ARSI TRR AT, %9 H T
1973 - E R, 1978 FFIEJF T, 1983 R 1.,
1984 FEIERBEALWE J7 . B BN A ENT2 T KW,
RSP R B 32240 kW/he K RS VT B0 19 1k it

AFEEKIL, . M. SUKEMP RS, K
2 B T4E— B P AR AT R . K
NEE DR HEA DL, ORI 40 m, BUTHHC 297 m,
WG % 10 m, 941160 mo L ST L5 45 5 it
BRI AT e, O RE e Tl Kk
it JTEIBUKEAZ, 1265 07 FE B K R4
SRR B ARHER P MBI S
A K IE Z AT ERET, 2K 374m, #EO#1
557 mx6 myIE TAER T, SRt & 820 m/s, &
KFHE 19 m/s, HFA SR RE, 7 £ Wi i 9 7 mx
10mMFRAE, @K ES, HAmEEZ A
AL FEFE 5 N 0.7~1.4 m. i it i 5] K % K 407.38
m, Vi AT S0 28 m, W2 12 mx15.12 m 9IUE [F
11, NFFEGRIREE L4, 2K 107 m, HERE.
BEMEBE. Y JIREALRL, SAERAER e R M KA L B
b, GEIHEL T B KA 217.3 mKk T,
T3 KRR N 3012 mi/s, BRI, S 1R
1 B 5 R A 78.16 m/sP17

AR DU SR A N A B AN 150, A =
RIR IR SCRRME, DL AT PR PR 2 A 28 T4 oK
A G FE AR K AR A R R S, KK
FH LT 5 B KA T () S I T 5o AR SR A A 3 )
SRR, it TR A RIAR AT T LT 3 K
WA 2 K, A TAE 5 7N Bt T, BRI R
T 19824F 1 HIF4h, FFETHER, IR E KO,

I EL BB SR A (3 A FR AR a2 1 BT

£ 3 WA L5 VNN L

Table 1 Selected design indicators of Lagdo dam!*!"?

CarEiztan Hfl
it 45/ km? 31000
LAY i (ms) 248
Pk IEH & 7K AL/m 216
i iR e B AR AL % E AR — i Rk T )/m 216.62
AL S5 LA 5/ (m/s) 820
Vi A TR B (T — I8 K B TH)(m/s) 2690

@ A EZKFK T TRRARA R GEFR “P BRI ) BOLT 195448, 2 55 ke R R B s e (HE5 500 584l [

L B AE B TR A B R T A 5
@ B R AR T 171000, J5IH.



SKIE, 5. PRAN AR 78 7 BN A 1 Jm 2

A 72 AR AN TR RA% AR /K Lt 51 3

2 HARER KR SRR AL

T ¥ R K L I I, B VR PTE AA B & 1 T
Mo 1988 4ETH A, FEX MW, Fik&H/KEWET T
— R E BRI, K E TR EOK, ISR
A SE B 40k 2 FiTw
F2 1988 FEVIUIARLARHE /K H 3t 55 40 Szl 45 bR

Table 2 Selected practice indicators of Lagdo dam in flood season
19888118

izt i
MR/ (m/s) >3000
$5e e AL /m 216.56
L i) /d 35
LI H O I /(m?/s) 420
i EkIE ORI/ (m?/s) 1066

PR HAE FEAT R LEAT 2387 J5 A HEER H, FELRIR
TR, BROKPER EEAL (216.56 m) HEiT
Wit fabr b, SEhRlhyi SRR B E KT Wi E
Frs U O8I B MO FE T D >3000 m3/s PR 31 5 K
I B 29 1066 m¥/s, LMk v 0 1) 300 37 W00 0 8 S 3% W
AT E, RIS HIR, & WK E
U, IR HE KRR B RE D00 R T EESR, W A
R AEL LR It ATl

JRUEE R R IS KPR Sl B G B AR T 1988 A MK,
L FE 3l ¥ A AR T 7 A IA 35 d B el R AR
TAFEFRERBIN, ARG EE 2 — E 55 .
AN e i SRR AL ot A2 B 30 J R B g 7K LS T T HE FL
uioE e BRI, AT Ry gt . £Fxfix L
R, R AR ATE RS HR K IR kAT T P A
B TE. 1992 4F M TORE e ok, R R I
EZH:[S]IS—WO

1978 SE RS # K LS T T & 5, W& A2
H ) S0 BV sgh DL 5% 320] 1 i K B 7 L ) R vt o 21
{14 45 7K T AR Rt (7] R T T — R BB AR 8 .
19824, TEMGEZE MM T, WEZE&EX,
JB H R4 H T % 8 7K R 3l 5 R 6 18] s 7K ARk
SRR T % 7EJe H R IA - 524 (Dasin-Hausa)
HiIX g —AN 2 F@ /K AT IR &K, DA R

R AR K Rk T AT BE G R BT R . AR
JETT TR Z HORMBE G, %R AW 0, K
FLI R ) JE H R R AR SR M 32 3t 95 2 v 0,

R ) 4 F VA Ao -4 R A K P S BTt A ™
H, flin, RIS BUEKIRKSE R EABINE,
SN E KRR L, COEABI B HUIRCR . iR
B, 2009 4F, 8 H R RIS S IR R, LA
TR PR HOK -G . SR, — 40 1982 5 A 7K L b
T, 2R TR,

3 SIEREUERTHFRERERELN

21 4 DR A BR AR AR — B e, B35 0L
A7 AFEIEMAE N I . ISR IEE
FPEREN X, AR R E . £ 1953—
19814, DRI R LI N 250 mi/s, LIE T
$5t g A 3400 m?/sB17 i Ak e A2 12 1 X B YT i
M FEEEL, R EEE T, ISR EA
A 22 BE 2 et — 200K, B 5y 3 B ™ B it a7
WKE . WEIEATRE 1969—2018 4 18] (<% (%M
BAEE MK EdE ClmnegE) U, kI
D155 3] & B AR S E I I P B EOK . L Yola [X 2
B, ARIRURN R RN TR I, e i
ZINA TR ) 14 £, B WY & AR 0T 5 e m) ik
24% Je 31%M3 . AT RV I A T s R K H
SEAEAR IR BTG IS B O A5 4 . an SR bR VR [R] I PR R
N, AR B USSR RSN 2 LE R IR i IR %
FENEBOTIEMR R (B D, BRIl NEH
IR 5 FRkigEm, 8 )8 H 2RI R iR )8 H AL
1 B R it 355 T

KLk, JBHFIWM A2k 2 35 . 2012 4,
SR MRtk Ia {200 TR HAWANEIFE 2, 363
ANBETD; 20154F, 10 2 5 NBRIBL RS KRBT, 53 A
FETZ: 2016 47, 9.2 75 N2 Wt 9, 38 AJEL:;
2017 4%, PoKsgm 7z E AR X 25 75 N 2019
SR, SZutaigm, 28 I NTEFKANE, T AEUA
158 N5 20204, =Zat/Kizm A% BTt 2235 &
N, FET269 N5 202147 H, dtyka# e H R i
AR 2 AN X, 5304000 £ RO E R



Barndeké

Positioni stem

Toward Mokolo .sPam.scddmth J

Ngaounderé
Key
=== Flooded river bed R==x Untar road o Villsge
mmmsmm Main collector ey, Tarroad e Town
——_ Tributary +  International Boundary ‘ Lagdo dam

0 W v 517 NC= R P 2 s e S W SRR T SRS TS

Figure 1 Downstream of the Lagadu hydroelectric power station, the main bed of the Benue River in Cameroon
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Post-construction Effects should be Fully Emphasized in Foreign
Aid Projects: A Case Study of China’s Aid Lagdo Dam

Zhang Jin", Wu Yuefeng

Center of African Studies, Shanghai Normal University, Shanghai 200234, China

Abstract: This article reviews the design data and initial results of the Lagdo Dam's flood control facilities, including dams,
spillways, flood discharge tunnels, diversion channels, and revetments, and presents the changes in flood control effectiveness
since the construction of the hydropower station, and examines the downstream flood disasters in recent years. It found that
China-Africa water conservancy cooperation need to fully consider the "post-construction effects", a longer-term project and
social development plan should be set up.

China has a long history of cooperation in foreign aid for water conservancy projects and has gradually become a world
leader in design, construction, and maintenance. Africa is a region rich in hydropower resources, but the development of
hydropower generation still lags far behind the continent's development needs. The Benue River is the longest tributary of the
Niger River, originating from the Adamawa Plateau in northern Cameroon, flowing westward through Nigeria and joining the
Niger River. The tributaries in the upper reaches of the Benue River have significant topographical drops and many waterfalls,
making them rich in hydropower resources and an ideal choice for hydropower station construction. As one of China's largest
foreign aid water conservancy and hydropower projects started from the 1970s, the development of the Lagdo Dam on the
Benue River was a major project not only for power generation but also for fisheries, tourism, flood control, and other functions.
The dam was handed over to Cameroon for operation in 1984 and was praised by Cameroonian leaders as a "fruitful result of
China-Cameroon friendship" and "an example of South-South cooperation." In the early stages after the dam's completion, its
flood control capacity during the flood season began to show effectiveness, benefiting the people of both Cameroon and Nigeria.
From data comparison and analysis, it can be seen that during a ten-year flood peak, showing that the dam's capacity to regulate
flood peaks and reduce flood damage meets design requirements, which gave Cameroonian authorities great confidence in the
dam's structure and flood retention capability. However, due to factors such as dam aging, shelving of downstream flood storage
reservoir plans, the benefits and flood discharge issues of the Lagdo Dam have sparked controversy. Since the 21st century,
global climate change has intensified, significantly altering global climate patterns, including those in Africa, especially to the
Benue River basin which is a seasonal rainfall area. Short-term flood peaks are the main challenge for flood control in this
region, and the differences in runoff changes in the Benue River will be further magnified, easily causing more severe flood
disasters. Nigeria, as the downstream region of the Lagdo Dam, has suffered severe floods. This is related to the late-stage
operation and the continuous maintenance of Nigeria's water conservancy infrastructure. Camron and Nigeria both are relevant
countries, but neither has paid enough attention to the investment in downstream flood control projects and hydropower station
maintenance. The construction of downstream hydropower projects has been delayed for a long time, and the water conservancy
cooperation and flood disaster prevention mechanisms between the upper and lower reaches of the river basin are practically non-
existent. So, till now, the flood control benefits of the Lagdo Dam remain at their initial levels, unable to cope with the
increasingly severe climate change.

The author believes that in China-Africa water conservancy cooperation or foreign aid projects still on the progressing way to
go, while adhering to the principles of respecting sovereignty and equal mutual benefit, it is necessary to improve the project's
benefits to the people from multiple dimensions. At the same time, as water conservancy projects often involve international
cooperation and regional solutions, it is essential to fully consider the "post-construction effects" and set up long-term
engineering and social development plans from the perspective of sustainable development. For example, in all China's
infrastructure cooperation with Africa, the speed and effectiveness of the host country's economic development should be
included in the main content of preliminary research, carefully addressing the common issues of rapid population growth and
urban development in African countries. For flood control measures, dams are not the only solution; increasing river channel
capacity, improving hydrological conditions, and establishing flood discharge zones are also effective means. Additionally,
promoting the restoration and protection of river functions, ensuring the ecosystems of wetlands and natural flood recession
areas, assisting relevant countries in establishing flood early warning systems, formulating emergency plans, strengthening the
flood resistance of flood control facilities, and emphasizing the participation and decision-making rights of community residents
in the flood control decision-making process, fully considering the impact of climate change on water resources and
infrastructure variability, are all local social, cultural, and development factors that China must pay attention to beyond
hydropower projects..

Keywords: China-Africa water conservancy project cooperation; Lagdo dam; post-construction effects; flood resistance



