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Monthly runoff teleconnection forecasting based on RF-Informer model//LI Jiging', XIE Yutao', XU Xuejun®, WU
Liang' (1. School of Water Resources and Hydropower Engineering, North China Electric Power University, Beijing 102206,
China; 2. Changjiang Institute of Survey, Planning, Design and Research Co. , Lid. , Wuhan 430010, China)

Abstract: To extend the lead time and improve the accuracy of medium-to-long-term runoff forecast, teleconnection factors
were incorporated as physical determinants of runoff formation alongside antecedent precipitation-runoff relationships. An
RF-Informer model for monthly runoff forecast was developed by integrating the random forest ( RF) model for predictor
selection with the Informer model, which has demonstrated superior performance in long-sequence time-series forecasting.
The proposed model was applied to forecast monthly inflow runoff of the Lianghekou, Jinxi, and Ertan reservoirs in the
Yalong River Basin. Results indicate that the integration of teleconnection factors effectively extends the lead time while
enhancing the accuracy for forecasting basin-scale monthly runoff. By resolving nonlinear couplings between predictors that
linear methods overlook, the RF-driven feature selection advances the physical interpretability and predictive skill of runoff
forecast; compared with the RF-LSTM, RF-SVM, and RF-BP neural network models, the RF-Informer model achieves the
minimum forecast error and highest precision in monthly runoff forecast.
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RF-Informer model
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Fig.2 Importance assessment and forecast errors of
top 30 predictors using two methods at the

Lianghekou Reservoir
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Fig.3 Importance assessment and forecast errors of

top 30 predictors at the Jinxi and Ertan reservoirs
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forecast models during testing period
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Fig.5 Runoff forecast results of two sets of predictors

NPk — 28 RF-Informer F38Y ) A 42 7 T 43
PERE , 235l A 5] 003 IF #0475 AN TR] T 3 (1 ~
12 7)) BRI, BT B PE O 45 R AN 6 P
1 6 w0, WA [R) A A3 JH 46, B OO I A SE
FiRiR2EMEZ R, FETUILII 1~3 A (& 6
FHERTR ), L 1—4 A 11—12 AR RS

12 (202 196 194 178 222 208 207 189 205 RNAI'.%IS/(I’HVS)
11 167 200 262 198 212 208 208 180 175 213
10 195 151 195 213 193 234 179 154.183 187
9 148 144 160 169 300
= 8
5:5 7
= 6 200
B o5
4
3 100
2
l 0
1 23 456 7 8 9101112
TR as H 0y
(a)RMSE
MAE/(m?¥s)
400
300
142 144
=
jr=ng
gj 200
=
100
‘ 0
1 23 456 7 8 9101112
TR s H 4y
(b)MAE
B 6 WAERMRMER TR E = B R B T 0 H
IR RIE M

Fig. 6 Evaluation of forecast performance of different lead

times with different starting months

<44 .

TR RN, LS AT 10 H AR SRR &0 R
WZEWZ, L 6—9 HAE N TR 0 Pl it i 22 52
K, X & RF-Informer #5775 & R = 1 0 F 7
HPEREHLE 1, A7 A T VLR K 8 1—3 H Al
12 7 G 4—5 A F10—11 7 I 6—
9 H ittt

3 & g

a. BRATIHFE K AR TSN, 8 A 2 B 7 X i H 42
TARAT — 5 P RZ I, 1 I A DG PR T Ry A L )
B T AR = H AR TR RS B, A T

b. £ 4R 22 Wi KT AR AL B RF B
CINDRY PSR A VO (5 o5 ST AN 1E 4 R =41
TR FREFFTRACR

c. LT RF BIRUX WiR HF e 88, i T 4%
TR Y9 REF-Informer A5 | 22 455 76 13 4% 55 AR T
RF-LSTM .RF-SVM .RF-BP 12 [ £5 #5180 | 1] DU %K
PEm RIS

SE

(1] ANESE XN, sk =, 55, R IUIAR it Tl F 5 e
HE®E[]]. KBEEMAY,2023,39(2) : 136-144. (SUN
Zhouliang, LIU Yanli, ZHANG Jianyun, et al. Research
progress and prospect of mid-long term runoff prediction
[J]. Water Resources Protection,2023,39(2) :136-144.
(in Chinese) )

[ 2] XA, B%, WANG Quanjun, 45, 3k T IR B 2% > 1Y et
ERRIS A3 4 55 i LIRS [ ). K B IR 47, 2024,
40(6) :155-164. (LIU Li,LIANG Xiao, WANG Quanjun, et
al. Improved ERRIS model for real-time correction of
streamflow forecast based on deep learning [ J ]. Water
Resources Protection, 2024, 40 ( 6 ). 155-164. ( in
Chinese) )

[ 3] fhamit, 4R#%, 2%, 4. TVGM-LSTM # A B8 J HoAz
PBAURICR 7 [T, K BEIAR 37, 2023,39(6) : 104-
110. (XU Jiayuan,ZOU Lei, XIA Jun,et al. TVGM-LSTM
coupling model and its runoff simulation effect analysis
[J]. Water Resources Protection, 2023,39(6) :104-110.
(in Chinese) )

[ 4] JEIMS, ¥ o, R, 4. 36T 2B G AL
TR AT )] . KRR iR R, 2025,45
(3):62-69. (ZHOU Peng, XU Yueping, ZHOU Xinlei,
et al. Ensemble forecasting of seasonal streamflow in the
Jiaojiang River Basin based on multi-model fusion|[J].
Advances in Science and Technology of Water Resources,
2025,45(3) :62-69. (in Chinese) )

[ 5] HRMS, PGS, Wk, 5. T BP Sl R 20081 i F 42
FHEHR[J]. BEFUKH],2022(5) ;42-44. (SHEN Zhipeng,
SUN Yingna,YAO Hao,et al. Monthly runoff forecast based



[6]

(7]

[8]

(9]

[10]

on BP neural network model inclined core [ J ]. Shaanxi
Water Resources,2022(5) :42-44. (in Chinese) )

B JU, TR R 4R ST AL g 2] I DU IR 2
TR 5 I AR A 2 B [0 ] K BE IR AR B, 2024, 40
(6):173-180. ( HUANG Yifan, ZHANG Xiang, DENG
Liangkun, et al. Runoff simulation and time-lag change
analysis in the Han River Basin based on machine learning
[J]. Water Resources Protection,2024,40(6) : 173-180.
(in Chinese) )

JeHa  RE Bl an , 4. T AR I R AR R
FRU WU [ 1], KB PR AR 7, 2023, 39 (2) ; 125-135.
(KANG Yan, CHENG Xiao, CHEN Peiru, et al. Non-
stationary monthly runoff forecast based on ensemble
learning model [ J ]. Water Resources Protection,2023,39
(2) :125-135. (in Chinese) )

XR 2 B8, Bk 55 T4 E Kalman 18I A
RIPAR TR [J]. K BEIRAR S, 2024, 40 (1) : 93-99.
(LIU Yuan,JT Changming, MA Haoyu, et al. Medium and
long-term runoff forecast based on ensemble Kalman filter
[J]. Water Resources Protection,2024,40( 1) :93-99. (in
Chinese) )

VASWANI A,SHAZEER N,PARMAR N, et al. Attention is
all you need [ C]//Proceedings of the 31st International
Conference on Neural Information Processing Systems. Long
Beach : Curran Associates Incorporated ,2017 :6000-6010.
ZHOU Haoyi, ZHANG Shanghang, PENG Jieqi, et al.
Informer: beyond efficient transformer for long sequence
time-series forecasting [ C ]//Proceedings of the AAAI
Conference on Artificial Intelligence. Palo Alto: AAAI
Press,2021.11106-11115.

[11] BERRWE, T8, kA K, 5. T VMD-Informer-

(12]

[13]

[14]

[15]

BiLSTM A5 44 i 8 S AR DA< [T ] s i RO
2023, 49 (7): 2961-2971. ( TENG Chenyuan, DING
Yichao, ZHANG Youbing, et al.
photovoltaic power prediction based on VMD-Informer-
BiLSTM model [ J]. High Voltage Engineering, 2023, 49
(7) :2961-2971. (in Chinese) )

WEI Hui, WANG Wensheng, KAO Xiaoxuan. A novel

approach to ultra-short-term wind power prediction based

Ultra-short-term

on feature engineering and informer[ J ]. Energy Reports,
2023,9.1236-1250.

XU Hongbin, PENG Qiang, WANG Yuhao, et al. Power-
load forecasting model
application[ J |. Energies,2023,16(7) :3086.

GONG Mingju, ZHAO Yin, SUN Jiawang, et al. Load
forecasting of district heating system based on Informer
[J]. Energy,2022,253:124179.

BURDANOWITZ J,BUEHLER S A,BAKAN S, et al. The

sensitivity  of

based on Informer and its

oceanic precipitation to sea surface

temperature [ J |. Atmospheric Chemistry and Physics,

[16]

[17]

(18]

[19]

[20]

(21]

[22]

[23]

(24]

[25]

2019,19(14) :9241-9252.

MAITY R,KASHID S S. Importance analysis of local and
global climate inputs for basin-scale streamflow prediction
[J]. Water Resources Research,2011,47(11) :W11504.

WANG Jia, WANG Xu,LEI Xiaohui,et al. Teleconnection
analysis of monthly streamflow using ensemble empirical
mode decomposition[ J]. Journal of Hydrology,2020,582:
124411.

R, RS R A5 S TR LR AR 2 )
T R A KA R R DT 1] K ) K B A4, 2012,
31(3):18-24. (ZHAO Tongtiegang, YANG Dawen, CAI
Ximing, et al. Predict seasonal low flows in the upper
Yangtze River using random forests model [ J ]. Journal of
Hydroelectric Engineering, 2012, 31 (3 ). 18-24. (in
Chinese) )

AT /IR X 5, A R SC. 43 AT 2K SRS 5 < 5 3
FASST BRI S & B PHL H KA AR B[], 7K
J1 % 2 4], 2013,32(3) : 4-9. (HE Xiaogang, ZHAO
Tongtiegang, YANG Dawen, et al. Prediction of monthly
inflow to the Danjiangkou Reservoir by distributed
hydrological model and hydro-climatic teleconnections
[J]. Journal of Hydroelectric Engineering,2013,32(3):
4-9. (in Chinese) )

X gde PRS0 AT, S Bl TR AR PR
AAEGHRBETEJ]. P EAA KAKHE 2023 (9) :46-
53. (LIU Jianhua, XU Wenxin, SHI Xinyan, et al. Long-
term streamflow prediction with sea surface temperature
dipoles incorporated [ J ]. China Rural Water
Hydropower,2023(9) :46-53. (in Chinese) )

Feth AT BUACAE G5 T REHLARMRIE AR G A 1k
B AR T]. K I Ao or R, 2022,41(3) - 32-
45. ( XIONG Yi, ZHOU Jianzhong, JIA Benjun, et al.

Monthly runoff prediction based on teleconnection factors

and

selection using random forest model [ J ]. Journal of
Hydroelectric Engineering, 2022, 41 (3). 32-45. (in
Chinese) )
BREIMAN L. Bagging predictors [ J ]. Machine Learning,
1996,24(2) .123-140.
BREIMAN L. Random forests [ J ]. Machine Learning,
2001,45(1) .5-32.
TONG Xuan, YAN Zhongwei, XIA Jiangjiang, et al.
Decisive atmospheric circulation indices for July-August
precipitation in north China based on tree models [ J].
Journal of Hydrometeorology,2019,20(8) :1707-1720.
WANG Lin, HUANG Gang, CHEN Wen, et al. Wet-to-dry
shift over southwest China in 1994 tied to the warming of
tropical warm pool [ J ]. Climate Dynamics, 2018, 51 ( 7/
8):3111-3123.

(ke F97:2024 -07 - 24 Sl itk

. 45 -



