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Tablel The indexes for the flood and drought season division in the basin of the Ji’an control station
X1 X X3 X4 X X X3 X4
/mm /mm /mm /m?es! /mm /mm /mm /m?es!
Ay 3 17.1 334 46.7 1382 Ay 9 17.7 34.0 39.0 1277
A, 3 19.8 354 53.8 1422 Ay 9 11.9 21.7 26.6 1004
As 3 23.8 433 70.0 1960 Ay 9 11.1 20.9 22.1 875
Ay 4 26.6 49.2 74.1 2418 Ay 10 10.9 17.1 19.4 749
As 4 27.6 48.0 72.5 2485 Axn 10 13.2 23.6 24.7 770
Ag 4 24.0 43.7 64.5 2446 Ay 10 9.9 20.1 22.0 826
A, 5 28.7 49.8 78.3 2612 Ass 11 9.1 16.1 18.1 729
Ag 5 30.0 52.1 81.0 2946 Ay 11 11.6 21.0 24.5 663
Ay 5 323 53.1 85.6 3029 Ay 11 6.9 11.8 14.2 591
A 6 29.5 52.9 75.8 3164 Ay 12 5.7 10.0 11.9 594
Ay 6 38.6 64.9 101.6 3548 A 12 7.5 12.7 14.9 569
Ap 6 28.9 56.1 72.3 3204 Ay 12 9.2 14.0 17.4 530
Ay 7 20.8 39.6 48.2 2203 Ay 1 7.7 13.9 16.6 550
Ay 7 16.9 30.3 34.5 1661 Ay 1 9.4 14.5 20.2 557
Ass 7 17.3 29.4 40.2 1208 Ay 1 12.2 20.5 27.3 645
A 8 18.7 34.0 46.6 1347 Ay 2 12.5 22.4 322 723
Ay 8 18.2 342 441 1432 Ass 2 13.7 25.8 36.7 853
A 8 18.6 32.5 43.5 1218 Ay 2 14.7 26.1 34.0 1110
+ :3 3
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Table2 The standard for the flood and drought season
’ N division in the basin of the Ji’ an control station
~ \ 20 ) 4 x/mm x/mm x/mm s
, 766km, 82 180km’, g 24.0 437 64.5 2418
. o 11.9 21.7 26.6 1004
’ 114°59 % 17.6 313 432 1481
27°06' 56 223k, ) (1+a)x 19.3 345 475 1629
(1-)% 158 28.2 38.9 1333
o 2 A;
3.2 . , 3 a.b.c,
1956~2010 . . . . d.e, A; ,
. 4,
, o 4 ,
3 1 -3 31
. 1d.3d , ( ), 4 1 ~6 30 ,7 1 ~
1956~2010 1d (%) 9 10 ( ),9 11 ~ 1 31
3d (%2) (x3) (4) , 2 1 ~2 28 (
( 1), . , )o
s X Xomd B B s 4
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2, N )
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Table3  Symbolization of Ai in the basin of the Ji’an control station

B, B, Bs B, Bs B, B, B; B, Bs
A, 3 0 0 4 0 0 A 9 0 0 3 1 0
A, 3 0 3 1 0 0 Ay 9 0 0 0 0 4
As 3 1 3 0 0 0 Ay 9 0 0 0 0 4
Ay 4 4 0 0 0 0 Axn 10 0 0 0 0 4
As 4 4 0 0 0 0 Ay 10 0 0 0 2 2
A 4 4 0 0 0 0 Ay 10 0 0 0 0 4
A, 5 4 0 0 0 0 Ass 11 0 0 0 0 4
As 5 4 0 0 0 0 Ax 11 0 0 0 0 4
Ao 5 4 0 0 0 0 Ay 11 0 0 0 0 4
Ao 6 4 0 0 0 0 Ay 12 0 0 0 0 4
Ay 6 4 0 0 0 0 A 12 0 0 0 0 4
Ap 6 4 0 0 0 0 Ay 12 0 0 0 0 4
Ay 7 0 4 0 0 0 Ay 1 0 0 0 0 4
Ay 7 0 1 2 1 0 Axp 1 0 0 0 0 4
Ais 7 0 0 3 1 0 Ay 1 0 0 0 2 2
A 8 0 0 4 0 0 Ay 2 0 0 0 3 1
Ay 8 0 0 4 0 0 Ass 2 0 0 0 3 1
A 8 0 0 3 1 0 Az 2 0 0 0 4 0
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Table4 The connection number and the division result
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e 0 0 1 0 0 B
s 0 0.75 0.25 0 0 B,
s 0.25 0.75 0 0 0 B
s 1 0 0 0 0 B
s 1 0 0 0 0 B
s 1 0 0 0 0 B
s 1 0 0 0 0 B
s 1 0 0 0 0 B
o 1 0 0 0 0 B
o 1 0 0 0 0 B
M 1 0 0 0 0 B
i 1 0 0 0 0 B
s 0 1 0 0 0 B,
P 0 0.25 05 0.25 0 B
s 0 0 0.75 0.25 0 B
e 0 0 1 0 0 B
i 0 0 1 0 0 B,
s 0 0 0.75 0.25 0 B
s 0 0 0.75 0.25 0 B
T 0 0 0 0 1 Bs
i 0 0 0 0 1 Bs
Mz 0 0 0 0 1 Bs
s 0 0 0 05 05 B, B
s 0 0 0 0 1 B;
Wiz 0 0 0 0 1 Bs
Mz 0 0 0 0 1 Bs
Wi 0 0 0 0 1 Bs
s 0 0 0 0 1 Bs
i 0 0 0 0 1 Bs
T 0 0 0 0 1 Bs
s 0 0 0 0 1 Bs
I 0 0 0 0 1 Bs
e 0 0 0 05 05 B, B
s 0 0 0 0.75 025 B,
s 0 0 0 0.75 0.25 B,
3o 0 0 0 1 0 B,
nel_ 3
) . , ;7~9
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Applicability of Potential Evapotranspiration Methods in Henan Province
70U Lei'? XIA Jun'? MA Xixia®, ZENG Sidong'?
(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China;
2. Hubet Collaborative Innovation Center for Water Resources Security, Wuhan University, Wuhan 430072, China;
3. College of Water Conservancy and Environmental Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: FAO56-PM is the standard method for estimating potential evapotranspiration. However, the meteorological data required
by the FAO56-PM method are not always available at a given station. This paper evaluated four existing methods and developed a
temperature and radiation data-based RBF neural network model. We compared the performance of two temperature—based methods
(Hargreaves method and Mc Cloud method) and two radiation-based methods (Priestley—Taylor method and Makkink method) with
the FAO56-PM in five typical areas (Anyang, Xinxiang, Zhengzhou, Zhumadian, Xinyang) in Henan Province, China. The results of
uncalibrated methods show that the Makkink method performs well while larger biases occur for the other methods. Calibration
methods were performed for the Xinxiang data, the results show that lower error of all the methods compared to the uncalibrated
methods. Besides, the temperature and radiation data—based RBF neural network model in Xinxiang is of high precision of predic-
tion, and it can be used for the prediction of evapotranspiration.

Key words: potential evapotranspiration ; temperature—based method ;radiation-based method ; RBF neural network ; Henan Province
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Flood and Drought Season Division Based on Set Pair
Analysis for Middle and Upper Reaches of Ganjiang River
BAI Hua', YANG Xiaoxiao®, LU Xianghui',ZENG Zhi*
(1. College of Water Conservancy and Ecological Engineering, Nanchang Istitute of Technology, Nanchang 330099, China;
2. Jiangxi Research Institute of Soil and Water Conservation, Nanchang 330029, China;
3. Jiangxi Provincial Water Conservancy Planning and Designing Institute, Nanchang 330099, China)

Abstract: Floods and droughts exist in hilly red soil areas of the South China. The flood and drought season division can be
used to control the disaster as a scientific base. This paper, based on maximum 1-day and 3-days and total precipitation and
streamflow in 10-days, divided the flood and drought season into the period earlier than the flood period (Feb.1-28), early flood
period (Mar.1-31), flood period (Apr.1-Jun.30), late flood period (Jul.1-Sep.10) and drought period (Sep.11-Jan.31 next year) in the
middle and upper reaches of the Ganjiang River by set pair analysis. The result is closely to traditional one. So the set pair
analysis can be applied to integrated water resources management with a relatively complete theoretical base.

Key words: set pair analysis; connection degree; flood season division; Ganjiang River



