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Fig.1 Overview of the study area
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different PET estimation methods
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Fig. 2 Comparison of interdecadal variation for

different PET estimation methods
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Fig. 3 Spatial distribution and temporal trends of different PET estimation methods from 1960 to 2020
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Fig. 4 Taylor diagram of selected stations applicability evaluation for different PET methods

ST S RO T A D7 v . s A TR D7
VR JH R R AR A 2 s A Rl VLIRS O VR T
Ul S5 il 5 2R AL RV 5 2 07 VR R IR 4 L il
BEARTT R R B T A i 2K 07 15 Ry B
ZL0T i 1) 2 19 11 5 0 SR A B A — B

4 g

8§ Fh PET 4 % J5 ik #, Hargreaves,
Priestley-Taylor it B 45 0 5 FAO & ML,
[ A2 Ak S ), 22 ROBE AR AR RRAE AR B, 25 1) 43
MR A — 2, BEREE DS FAO Mg &
TR M BCAF 9 PET Al 8 5 74 5 Makkink
Linacre 7% ifi PR Z 5 Abtew ¥ 78 B [H] 84 # |-
5 FAO #H [, McCloud ¥ f7 7€ ™ & # 1,
Penman.,Rohwer 2 W A7 76 /™ S I A L otk 4 Fhoy
TELL] i du Crp B ) 3 P PR 2%

S % 3k
(1] PR, REr¥, B, 5. 200 G fE o 5
FHFFAELT]. /K REVRELE, 2018, 36(10): 22-26.

TU Z, YANG Y, RODERICK M L.

maximum evaporation theory over saturated land:

[2] Testing a

implications for potential evaporation estimation

[J]. Hydrology and earth system sciences, 2022,

26(7):1745-1754.

LLE, BRI, B#M, 5. BT K P A X

Wz I 25 43 S B TN B 5 [T ). 97K WEBE, 2019(1)

57-60,71.

HZARFEE PO, PHEEZHME IR IEAR

ZEFE A S (V3. 0(1951-20100[Z]. EHKE

G T SRR 2 B Pl 2019,

i, B2, R¥%, & ZAFRET 12 FiiEEsE

BORAG S AR R TR X 0938 LT ). makde

P S KFIRHE (R 330, 2021, 19(D): 1-11.

I FE L VPSR SF K SR B Th 28 R

5T R L) ], P4, 2013, 68(1) : 127-136.
(F4% 79 W)

[3]

(4]

(5]

(6]



541 B T RIS AR B MRS K v S 409 B v A vl s ] 3 ik e B G R T Y 79 .

TRV B9 5 i X GPM_IMERG & K 804837 1E 7 2 [J].
S ik K RERRNE L 2022,40(2); 6-9.
a. RE-SVM A0 75 B0 i B 480 e i1 107 Fi 425 [3] LIJ.,ZHONG P, YANG M, et al. Intelligent iden-
%%@Hﬂ o T 6 W ¥ 3 T 0 [L‘]}J*;é tification of effective reservoirs based on the random
s SR /\*E il 1] %) 3 2 1 1 5

forest classification model[ J]. Journal of hydrolo-

FR 200 0 T Sy A L 5 AR A D S s AR AR A AR L gy, 2020.591; 125324,
[ESCE R VSRR M 7Y/ NE R (4] Evh. 23 %, PSO-SVM B 1 3 g VL4 K ¥ U5
b. 7 TR 9% H ik e 9 98 B I, RF-SVM KRBT R L) ], KRR IEFL 4, 2023,41
- B - ot (1) 30-33.
%iﬂfiﬁﬂf/ﬂg?iﬁ%Mgﬁwjﬁ (5] AT, . VR, 5. KRR (R
S AR e 0 B [
S [6] CHEN X, ZHOU J Z, JIA B, et al. Characteri-
(1] %hocik, Fad, gk, & ETHHREInE zing the hydraulic connection of cascade reservoirs
TP KRR WMRI]. KEREIER 2, 2022, for short-term generation dispatching via gaussian
40(9) . 31-34,26. process regression[ J]. IEEE ACCESS, 2020, 8:
[2] WHREH. X7, TEAEAE. A, L THLERE T M 145489-145502.

Study on Inter-station Flow Response in Short-term Operation of

Jindong-Guandi Cascade Hydropower Stations

LI Jun-cong"’,ZHANG Yong-chuan"",QIN Hui"",FANG Wei"", YAO Jia-hong"", HUANG Jing-wei""
(a. School of Civil and Hydraulic Engineering; b. Hubei Key Laboratory of Digital Valley Science and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: This paper aims at the complex flow response relationship in the short-term joint operation of Jindong-
Guandi cascade hydropower stations in Yalong River basin. In order to predict the inflow response process of the Guandi
hydropower station, the random forest (RF) model and support vector regression (SVR) model were combined to mine
the nonlinear relationship, and compared with the traditional lag-time model and the Muskingum model. On this basis,
two simulation dispatching models were established to test the applicability of each model in the short-term operation of
cascade hydropower stations. The result shows that the RF-SVR model has a higher fitting ability for the flow response
relationship between hydropower stations, which can reduce the errors in the formulation of short-term dispatching plan,
and effectively reduce the deviation of daily generation and the risk of water level violation. The research results can pro-
vide a reference for making short-term dispatching schemes of cascade power stations under complex hydraulic connec-
tions.

Key words: flow response between hydropower stations; short-term operation of hydropower station; random forest;

support vector regression
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Applicability Evaluation of Potential Evapotranspiration Estimation

Methods in the Red River Basin, China
ZHANG Ji-hui",CHEN Jun-xu"",FAN Yun-jiang", TONG Jian-hang",
YANG Fu-rong",HU Zhi-wen®,SHAO Bi-tao’
(1a. School of Earth Sciences; 1b. International Joint Research Center for Karstology, Yunnan University, Kunming
650500, China; 2. PowerChina Kunming Engineering Corporation Limited, Kunming 650000, China;
3. Yunnan Surveying and Mapping Institute, Kunming 650011, China)

Abstract: Evapotranspiration is a key process of energy exchange in the terrestrial-atmospheric system, and the se-
lection of a suitable method for its accurate estimation is the basis and challenges to revealing the energy exchange process
and the mechanism of Land-Atmosphere coupling under complex topographic conditions. Based on 60 years of meteoro-
logical data from 25 stations in the Red River Basin, China, the FAO56-Penman-Monteith method was used as a bench-
mark, and the MK statistical tests and Taylor diagrams were used to evaluate 8 potential evapotranspiration (PET) esti-
mation methods from five aspeacts. The results show that the radiative methods Priestley-Taylor and Hargreaves had the
best applicability, their results were closest to FAO (R°=0. 9); The temperature methods McCloud and Linacre were
followed; The mass transport class methods Rohwer and Penman were worse. This study not only provided a highly a-
daptive PET estimation method for the Red River Basin, China, but also revealed the spatial and temporal distribution
characteristics of the PET.

Key words: potential evapotranspiration; radiation method; temperature method; mass transport method; Red River

Basin





