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Water environmental effects and long-term evolution of the Gongming
Reservoir-Qinglinjing Reservoir connection project

Huang He' ,Zhang Xia' ,Feng Tao' ,Wu Qiong’, Yan Xingcheng' , Ye Baomin’,Qiao Ruxia' ,Chen Qiuwen'
(1. Eco-Environmental Research Depariment, Nanjing Hydraulic Research Institute
2. Shenzhen Raw Water Co. , Lid. ; 3. Shenzhen Eastern Water Source Management Center)

Abstract: For the Gongming Reservoir-Qinglinjing Reservoir connection project in the Pearl River Delta water resources allocation
project, a hydrodynamic-water quality-ecological coupled model for this connection project was established based on measured water
quality and meteorological data, as well as future climate model data, by using the GOTM reservoir hydrodynamic model and the
GOTM-FABM-WET reservoir ecological dynamics model. The hydrodynamic characteristics and water quality response laws of the
connection project under different operation modes were simulated, and the eutrophication evolution trends of the reservoirs from 2022
to 2031 under two climate change scenarios ( SSP1-2. 6 and SSP3-7.0) were predicted. The results indicate that after connection, the
total nitrogen mass concentration in the receiving Qinglinjing Reservoir shows a seasonal reversal characteristic of increasing from
January to July and decreasing from July to December. Meanwhile, the total nitrogen mass concentration in Gongming Reservoir
decreases slightly, and the changes in chlorophyll a and total phosphorus mass concentrations are relatively small. Under the
background of climate warming, the chlorophyll a mass concentration in both reservoirs is expected to reach 30-40 pg/L after 10 years
of the connection project operation, and the trophic level index (TLI) enters the mild eutrophication range (50-60). Moreover, under
the high-emission scenario, the total nitrogen mass concentration in Gongming Reservoir faces the risk of exceeding the limit of the
Class Il water quality standard.
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Fig.2 Comparison of simulated and measured values
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Table 1 Error analysis of model simulation

fob RMSE/ ( mg/L) MSE/ ( mg/L) MAE/(mg/L) MAPE/ %
AbE TN TP TN TP TN TP TN TP
NI K R 0. 140 0. 040 0.020  0.00013  0.116 0.003 19.731 14.777
WEAKE  0.072 0. 005 0.005  0.00059  0.049 0. 007 9.702 25.345

NG 3T iR 2 KT, AWK TN # MAE 4 0. 116 mg/L, MAPE "4 19. 731% ; T MkA2 K FE TN ) MAE Jy
0.049 mg/L,MAPE "~ 9.702% , P MAPE I F 30% , 15 BT TN Jo 5 e 5 %) A X6 22 425 i) 358 47
TP ) MAPE 7£ 25 BI/K 2 RS AR K I 435010 14, T7% 01 25. 34% W= T TN, 0] i 5 75 DA 40 %o i A Rz -
TR A e W K5 B Fr) e A e s ARG
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Table 2 Calculation parameters of engineering hydraulic characteristics

T ISBKEEAR DL/ m ASBHAKEEBOK O/ (m?/s)  WEMIEAKEARNL/m MK ERUK D/ (m/s)
IS B K TR K S MR AR K 54 -21.21 57 16. 00
T PR K JEE R 7K 2 B K 31 7.65 57 -12.86

mE 3 s, RFEAKE ST, K TN BTk B A7 3 2= MEse S, I AREEK R 1—7 A TN Bt ik
JEMRTAWKE ,8—12 A @ TAWIKEE, W/KPE TP Bk B 5L, 2555 R 3, TP AF- 35 o i e i 23
7K 0. 020 mg/L, I MRAEK I 0. 019 mg/L, H BE I Z5 FI 4 7E £0. 005 mg/L M, PiZKJE Chl-a BTk B2 K P
il Bt a8, AWK SEWREK SR G TG MR K 2 1 2 B K PEAE K (B 4) AWK e
TN J57 st Ve R KT 25 [, IRk AT 2 K TN BT ik FE AR 4(E0 0. 626 mg/L, 527K TN BT i i
SEEE TR R 0. 487 mg/L, FEIEZ) 22. 2% . A EHWE BoR 4 A ¥R TS, TP Al Chl-a FEARZERFFAE,
KB BRI A R R



64 WK E el (AR RS R ) 55 54 &

— AHIKE TEMARIK A

25

3 20 A

ERE 1 W ” Jv [

bl W
0 L L ,

J
2021-01-01 2021-04-01 2021-07-01 2021-10-01 2022-01-01

H 1
(@) Ropta
12 0.04
~ 1.0 g , = 2
S 08 TR ‘ 3 003 "k M
£ 06 % AN £ 0.02 MAIMMMMM} RLLY V)Y i
Z 04 Wy, 4 3 / e ,
<02 M AL & 0.01
0 1 1 1 1 0 1 1 1 )
2021-01-01 2021-04-01 2021-07-01 2021-10-01 2022-01-01 2021-01-01 2021-04-01 2021-07-01 2021-10-01 2022-01-01
Hib HiH
(b) By ©) R,

3 AKERBEKERTREEL

Fig.3 Water quality changes of two reservoirs under scenario without water transfer
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Fig. 4 Water quality changes of Gongming Reservoir after water transfer from Qinglinjing Reservoir
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Fig.5 Water quality changes of Qinglinjing Reservoir after water transfer from Gongming Reservoir
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Fig. 6 Water quality changes of Gongming Reservoir after connection of two reservoirs under different climate scenarios
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Fig.7 Water quality changes of Qinglinjing Reservoir after connection of two reservoirs under different climate scenarios
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Fig.8 Changes of trophic level index in reservoirs after their connection
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WERAERBERGEANRIZ S5 H00, 30 B IR 7E N /23 (075 B NP8, AL RIE a0
WK EPAE MR KNG TN SR AR E T R E LA, RUIMNERZMAFEMRER T ES 2
B A AT, KK R S 4 G i A TN 5 v B A T 1 Bk, (ELB0 25 /K B sl ol gE A 1 IS Ui v s 97
ERHRET, e — L RS KRS . X — 45 R 5 Tan 252 BUBF SR 456 — 5, B 398 7K 50T 0 s iRk
AR IEEAT RS R i A S A el BE S R )2 A BB SRR . 2 b, Zhang %570 ¥ PFASs
TR MG T i 2B, W AR S G Bt 7K i i 78 28 32 7KOKAR G | AR 283500 HoA B I A R M fn 2R A
I, 7K P 3 38 TR T K B8 U5 R ) A RIS, t RT BB R 5 R 3R P AT AL 38 18, T K 8 7 Ab U:
(149 223 () Y R A A< AR 2 s [

AT = T, RRFFE T SRR KA B = A TR s2 ), AR SCRLIN 25 IR B, 7F SSP3-7. 0 1
SN, PIKIEKIR R BT, B KRBT 28°C  JEK T a2 A K AR TR A B4R U s A A
BFE 038 1 0 P UE A LT %) 2 il RN B SRR R, Rl N T OKAR TR R BRI SRR MR B S LRI,
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SMRAEA T W o R BRI , HE— 2 IR TSNS SR ER A o (B T AR SO 5 R A A U

RUKEE  FROTTFRERR 5 R 7K I AR A B A AR IR AR i A B 2R AR 2 — | RK 25t 3 52 Ml 7K PR A 7K SO
PICE SRS DM A K K R AE Y AR SO R R 25 SR T, & 2031 AR AWK FE TN vk
JEWE(E A 1. 48 mg/L, M) M ZE/K BAm i, 7 Chl-a Brit iR BERESE T2 30~40 ng/L, & B FRALIEEGH AR
BEFMEIXE (50~60) , HEAN AR SCHFFE A & L Chl-a R SR E (R*=0. 82) L AME L (R =0.67) &
FAEADC, UL AU e 5 A R AR L Rl 1 i 2G5, JUH IR e w R s (/U LR T 20) BT AL T,
REWNAERERMERHE T, KW, KEEE T RS SR B so il fe st — 4 iR oK sk
B S EERE, ,7E SSP3-7. 0 T 5, A BH/KZE TN By AF H 36 3 3K 0. 03 mg/L, ¥E MRAR/K I TN Jii &
W A3 0. 05 mg/L, Y95 T SSP1-2. 6 1f 5, R m HERUE AR T AR BB X 5 Tk w2 A K i
PR 2

g5 b KBl TR AL S ia 1T B e 22 RUBE T 522575 oK s )R S5 K s B i DR R 6 &R
T2, I e B AR 7R Aol R v R P A ST N R T S A K B I £ B A TR AR AL sk R B —
R K PR BC T 2T BES | A B A A Rt . AR, U o 22 S AR I 2 R R R SR s AR s 2 A (N &
PR TR B ) I R DA e 7 7 A IR A 1 K 2R 1 R K S ] s 3 Ao 398 sk 3 £ | P AR UK R B 55 X
R K AR R A IR B A K T RS E 732 25 A s FEAR AR = DT 3 Y I R /K AR, A HIZK g oo
TN AR TS et i . BEAh , B ROKE 2 S AR (40 CMIP6 H1 ) SSP1-2. 6 5 SSP3-7.0) 40 A TR K K
o PG 53 I M FEAE A 3 o 1 S A TR AN [RIHE O A 7K 0 e A e 3, 40 I o s %o M 1 78 3R R
T ASBE SNBSS, RAES 21002 RS, A RS IUK IR LA & A R DTS fp
PEfK LA 54 B RGE MKW REL
4.2 FEEFRESHHAE

S GOTM-FABM-WET BRI G- A4l 1 /K 80 £ B8R G 88 (A FE R BR 1, 75 7R AR W 52 v ik
— e,

a. BRI 502 R YR K AL BB A W B L Lu 2502 LT ] T K JZE A i W o h 2k B s s T
WEREHOR I 57K . pH AL C R (R® =0. 87) , 2 B H A5 A8 12 W RE Jin i) i Ve el XU . A SCHIF 5% 7
SSP3-7. 0 1 55t N WEL R A BI/K JE TP 4R34 B vk B (0. 027 8 mg/L) % SSP1-2. 6 155+ (0. 027 1 mg/L) A fr I
T, WG 7R R UE R 1T 8 A VR A A A I XU T8 1717 44 TS 78 ) oA S 7 220 i i 7

b. FERHI Delta [ RUBE 7 6 A 31l B8 X 8 S0 57 P 7 1 47 7 R BR . Do 261 3 b il g 7 AN W 3k 1Y
CMIP6 [ RUEEXT HF ST, 8 th AR e e v RUBE 5 i X P A i K 6 b (40 RX 1 day ) 125 ] 43 S R e 0 AN A2
5SS 1 RMSE 35 0. 34, CMIP6 A5 4 vty B2 W =54 (1) 2R Ge AR Ay , T BB 2 — 25 5% ) 1R T G £ Af 1)
B BE

. YA A 2 i K 2 7K 5T s (] 5 P T T A R R, 0 R AR B 2 I R K 1 B, T RE AT
e 535 B T [0 43 )2 5 KA B T BAG A5 45 M) X L 7043 S Wk S8 Sy R A0 1, 4 S0 000 Oy T, AR S R R
FETSARAR AR ASE IR, 149 AR A R 75 YRR (Anll i I8 -5 P bl S ULkS o ) A AR s i T Rk gt —
BT 2B IR AT 5, I 5 RN S T AL AR, DR A S 5 R BREh RLF-  AE X BT

d. JKIEDEH K OUAR B A EIATE K SOK SRR LA AT A5 19 25 0] S i) Jey ok sl ) 55K B o A B
AR A58 A8 L8 T AR 201 5 TR0 25 SEAT O T B, SR ST 45 6 i 4 PR MUY 50E 5 A T
SIS W B R AR AR SC B DB RN B . PR BRI S A S T BRI BE ), AR AT B A =
K B 1K RS A AR SRS B M B HULE SR B SR R AR 2 ) o A SRR R, TR AT A G i o R
XIS AR (2 CMIP6-CORDEX ) 5 I8 £k Wy bR b 2F Ak AT 2R 48 /K BRESREADIAE 42

5 & g

a. R AR IR 2 KK PR AR B 24 S St /K D 1) % 7K Bt 107 B AT S 25 5 i R AR K A
SRR, 327K HT TN J5 b vk B2 22 A BRI SRk i Y SRR AIE | 32 /K5 3R Y 21 22 S P/ s (b v 22
1 56. 8% , 22 5 R ELFEAE 40. 3% ) , A WK VKA RARTE TIEMARK ZEK B E M . A BIK IR DR 52K
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FRPERT , DR KR BRSO, TN o ik B AR 44 B 22. 2%

b. AUEARIE 5 IR Eh A B PR R RN BK Bl 9R 4k, SSP3-7. 0 15 Bt R, MK Chl-a Jit i Wk JE F
2028 AEZME 30 we/L, HE AR B E FRAL B BE (50 ~ 60) , HZABH/K & TN Ji & ik B 78 2031 4F 8 H ik
1.48 mg/L,#d MZEPRME (1. 0 mg/L) . ML Z T, SSP1-2. 6 % 5% 18 1k YL HEHE by TN Joi 2 e J28 498 3okt [ {1
35% AH 2 2031 4FAT5 3 FRAEL (0. 98 mg/ L) , & HH B — S M B AR X LA 58 4 Rk /K 2 ' 78 SR AL KRGS

c. SETRIRITIMSE AL At 2 1y MR KA SR, B2 2R s MRAR 7K P28 T 3t o D3 s K AR A 4, 4
BRI AN s A A U3 B AR, [RIR 75 S VS VR B AR W D 8%, IR B CMIP6 255U & T, L3R
T A RS DA B Ak
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