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Abstract

Based on the observation data from 25 meteorological stations of main winter wheat producing
areas in Anhui, the national climate center second generation forecasting mode system DERF2.0
data and NCEP reanalysis circulation data, drought and flood forecasting model of main winter
wheat producing areas in Anhui was established by using statistical downscaling and multi-model
ensemble. The prediction test methods of drought and flood were developed, and the prediction
performance of historical forecasts of different methods was evaluated. The results showed that
the prediction skill of model direct output for the drought and flood during autumn planting pe-
riod was very low and it was almost impossible to predict the regional drought and flood anoma-
lies. Perfect prediction (PP) and model output statistics (MOS) have certain advantages in the
score compared with the model direct output prediction. PP and MOS were established based on
analysis and mode again circulation field by using forecasting skills higher information circulation
elements. The prediction performance of MOS is best among the three statistical downscaling me-
thods. Multi-method ensemble can improve the prediction performance of a single method. Equal
weight average, normalized weight average based on historical prediction performance and super
ensemble prediction score based on multiple regression are higher than MOS. Super-integrated
prediction performance based on multiple regression is the best among the three multi-method
ensemble methods. This method combines multiple statistical methods and dynamic model, and
provides a new method for drought/flood prediction in the autumn planting period. It can provide
the technical reference for climate prediction of key farming seasons.
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Table 1. Five-grade test score for drought/flood prediction of winter wheat in autumn planting period
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Figure 1. Number of sites corresponding to different drought and flood grades (a) in Yanhuai and Huaibei during the autumn
planting period from 1961 to 2015 and temporal evolution of regional drought and flood grades (b) (=3 represents severe
drought, —2 represents moderate drought, —1 represents light drought, 1 represents normal, 2 represents waterlogging, the
same below)
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Figure 2. Statistical chart for classification of drought and flood grade stations and precipitation anomalies percentage in
Yanhuai and Huaibei from 1961 to 2015
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Figure 3. The distribution of significant correlation between NCEP/NCAR reanalysis data and regional drought and flood
grades (color shadow) and DERF2.0 data (point) from 1983 to 2015
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Figure 4. The distribution of significant correlation between regional drought and flood grades and NCEP/NCAR reanalysis
data (color shadow) and DERF2.0 data (point) from 1983 to 2015
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Figure 5. Technical flow of DMO, PP and MOS multimethod ensemble drought and flood prediction model in autumn
planting period
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Figure 6. Time evolution of regional drought/flood grades, DMO-based prediction (a) and its prediction score (b) from 1983
to 2015
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Figure 7. Time evolution of regional drought/flood grades, PP-based prediction (a) and its prediction score (b) from 1983 to
2015
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Figure 8. Time evolution of regional drought/flood grades, MOS-based prediction (a) and its prediction score (b) from 1983
to 2015
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Figure 9. Time evolution of regional drought/flood grades, super ensemble prediction based on multiple regression (a) and
its prediction score (b) from 1983 to 2015
& 9. 1983~2015 FXIHRHFRFMET % T EVIARBREM TS RO FHF RN (a) B EFUMITSY (b)BIRS BRI

BE— BT SR OT IR TNV 7 AR E S, ARAEZE R, FORTUIE /0 BARE . 1983~2015 4 DMO.
PP. MOS KT PEI3 bRt 2253 7002 26.0+ 18.6 F19.8 73, SEALE -1y, T 7 s B 1A 6 A U5 — f A
L BT 2 o R AR IR BT TV o R A ZE o g 13.2, 13.2 A1 10.7 43, K W] MOS il i
AemONARE, HUGEET 2 Iuml AR S .

6. &t

BT 2R &N T IX 25 ANV I TR B A% 058 AR B A AR =0 45 R
4t DERF2.0 Al NCEP F4rHr¥fimi s kt, FIH G0 b ROE R AR M Z A H A #E L T DMO. PP MOS
EANTTEIE I R A N P XRS5 TS 2R, o) T S B TN A A s, ARG VR T
[ 7592 0 s el 4R R T 1 e . EELE IR R

LR R HENE L &N E KRR 5 R A58, 1961~2015 E45 80%AIAEMY B 52 . 1961~2015 £E¥%
VEVEAL X 4 2 7 SR G A B R AR S, (HAERBR 2 R IR, 2002~2010 AERAF 283, 2011~2015
FELUEHE N E,

I AR X B 3% HE (DMO) B K ity TG R P A 52 55 PR D9 41K, o2 Tt th DX 38 52 385 5 5 . PP VEAN
MOS 1R 7 FUl 4% 15 5 = AR B RS R, 0 T W RS R 3% s S T f, LA RS AR
oL F PO AH LU AEAR DG R A o v oy B B B R IR 55 . At e v e FRURSE F0ll 7y 325 1 o
Resedr, H Tt .

2 7 VESE I T DA 288 B — TR g R K TN R o SEARCEE S8 T s TR 1 RE A U — 4k
IR HETF22 70 R VA B 4 B2 1 1A T 45 75 2 15 MOS, e rf 22 5t [ 3 1 8 4 2 1l 1Y) 0 45 15
Wi INER ZA G INEMBN AR LS G, KR R B pl s gt 7 — PR g, nTRUR SRR
AT AR S PR R R 25 .

=

HE SR mAHT K L BI(CXFZ2021Z01 )RV G Bidolk 55 58 1R K L II(YBGIXM(2017)05).
SE 3k
[1]  MsRg, £k, B/NE, @, B8, BB RISk R ERHE I I]. & EA R, 2010, 29(5): 1345-1350.

[2] &M%, MR, Rk Rt IR, T2, 2005, 20(3): 112-116.
[3] ZRfh. RIFKERGERAAR BT AN ] T A KFRIZKH, 2004(6): 39-41.

DOI: 10.12677/ccrl.2021.105052 451 SR AR


https://doi.org/10.12677/ccrl.2021.105052

BEE %

(4]

[5]

[6]

[13]

[14]

[15]

[16]

[17]

[18]

Fa R, FMESE, BREEBL /N AT R AT A R e R 5 A5 TR R R (0], RO B TR A AR (B SRR
JiK), 2003, 4(6): 90-93.

B, MRIGVE, 2SR, BE TR R 25 T AR ] SRATIR [ AN T S 55 o< E T[T, ARAbKRIK BB 254, 2015,
36(5): 1-4, 9.

W P, Arat B, W, SRR, SVML [EIVEEAE A SR 5 S AR 0 R R AR FE[T]. WK SR SRR B AERR), 2008,
35(3): 343-347, 354.

o, TRk, WPOR. REHFFEREKE BP N TMHE M T[T R K FFH, 2009, 18(4): 104-109.
Bragoe. o E 2B LS A TR B AR AR M), dba: SR AR, 2010.

KRR, BRJT4E, TR, g KV TR AR R B TR 7T )], AKEFERERE, 2000, 11(3): 266-271.
ML, 4B, 250, BRIBSAL. 22808 IR B RHIE SR 7T [J]. =i A4, 2006, 25(4): 731-736.

JJEHR, 7H, k%, SR BT SVD MEIE Z FrErU R B m AL R A1), SR SIS, 2010,
15(1): 64-72.

B, 1R, R, PETt. DERF2.0 A0 B R 76 AT 2R #vs i F 0 a8 D136 ], A&, 2017, 43(10):
1267-1277.

A, A, RRIE, YRBL B TRER ZE A R 0 P 2 R O S R AL [0]. WBLAEIR, 2014,
63(14): 149202.

TUE, BRANE. ARALHLIX E 2 B PR AL K Bl AR AR S ], REAR, 2015, 34(4): 1119-1130.

Yuan, F., Ma, M., Ren, L., Shen, H., Li, Y., Jiang, S., et al. (2016) Possible Future Climate Change Impacts on the
Hydrological Drought Events in the Weihe River Basin, China. Advances in Meteorology, 2016, Article ID: 2905198.
https://doi.org/10.1155/2016/2905198

Wu, X., Ding, Y. and Ye, C. (2013) Diagnostic Analysis of Persistent Drought/Flood Events in Summer over the
Two-Lake Region of China. Journal of Tropical Meteorology, 19, 264-275.

TN, RAIRE, Z4En0, RINGE, EOME, EAOL, & REEIARTRIN AR ER. MR R %R, 2013,
24(6): 641-655.

FEE, WEF, KRR, XK. B SR IE S R X R[], A K SR R R AR B RR), 2016,
55(5): 127-134.

REE, R, BRE, IR, BRI 28R B R N SIS & S MoK e RIT AT, @Ol KRR,
2020, 47(6): 971-978.

fkam, PV, R, FLAA. ENSO RSN ZBE B i 58 b AV AL P45 2k i 2 AR (L RFE[T]. K ZRIE RSP, 2016,
32(6): 6-18

RGSC, RiER, XA, EIGHE, Bikn, BEA, 5. B AR A0 5 A6 TR R g0l 55 (kR[]
NS R EAR, 2013, 24(5): 533-543.

EVRE, X%, Eik, ZiZ, B, H¥ZER. QX/T81-2007 NET 2R EZLL[S]. Jbut: AR LA, 2017.
Tk, #scd, R, DR 2RI RS RS FMM]. dba SR B AR, 2013.

DOI: 10.12677/ccrl.2021.105052 452 SR AR


https://doi.org/10.12677/ccrl.2021.105052
https://doi.org/10.1155/2016/2905198

	基于DERF2.0模式的安徽省冬小麦主产区秋种期旱涝预测
	摘  要
	关键词
	Drought and Flood Prediction of Autumn Planting Period in Anhui Main Winter Wheat Producing Areas Based on DERF2.0 Model
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 观测和模式资料
	2.2. 秋种期旱涝等级
	2.3. 检验评估方法

	3. 秋种期旱涝变化特征分析
	4. 秋种期旱涝预测模型建立
	4.1. 模式直接输出(DMO)预测方案
	4.2. 完全预报法(PP)预测方案
	4.3. 模式输出统计法(MOS)预测方案
	4.4. 多方法集成

	5. 秋种期旱涝预测性能检验
	6. 结论
	基金项目
	参考文献

