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A Loss Estimation Method of Monitoring and Estimating the
Yield Loss of Wheat by Drought in Dry Farming Areas in
Northwest of China

LIU Jing', WANG Lian-xi',MA Li-wen', WU Wan-li%, LIU Yu-lan?, SUN Yin-chuan?

( 'Ningxia Key Laboratory for Preventing Meteoralogical Disaster, Yinchuan 750002,
?Yinchuan Meteorological Observatory, Yinchuan 750002)

Abstract: A method of monitoring and estimating the yield loss of wheat by drought suitable for dry farming areas in
northwest of China, with the mountainous areas in south Ningxia as an example, was developed . In this paper, the daily ET, and
ET. using K . and FAQ-PM from 1961 to 2000 were calculated, and the wheat evapotranspiration in every 10 days was estimated
by soil water balance equation. The real water consumption, as well as the degree of the water consumption and requirements of
wheat during the growing season were established using sotl water balance equation by means of correcting leakage of soil water
and flow of precipitation every year. Based on this work, a loss estimation method on monitoring drought and estimating vield
loss of wheat was established using functions of crop growth water and max limit of yield. The result shows that the effects is
satisfied, is suitable for monitoring drought and estimating yield loss of wheat on mountainous areas in south of Ningxia. This
method is also suitable for monitoring drought and estimating yield loss of wheat in dry farming areas in northwest of China.

Key words: Wheat; Drought; Monitor; Estimating yield loss
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Fig.1 Yield tends of wheat in Guyuan
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D K K . K, BEXRAE
Grop tvpe Start £ Middle A End £ Max hight (m)
N Wheat | 0.3 ' 1,15 0.25 1
E¥ Corn 0.3 1.15 Q. 6 2.2
ABE Benne 0. 35 1. 15 0.3 i
L& %W Potato 0. 4 1.15 0. 75 D 8
BEE Pease 0. 4 1,15 0.3 0, 4
m] B2 Sunflower 0. 35 1. 15 0. 35 2
BET Miilet 0.3 1.1 0.3 1.5
RILHT Alfalfa 0. 4 1.2 1. 15 0.7
FHEH Nature grass 0. 3 0,75 0. 75 0.1
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&# Almond 0D 4 0.95 0.65 5
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2 THEEMBERILXERITKITE
1REI A

2.1 HFEERBZEBNRAE

ULR R BN Z Py e iR =2 5 (1971~
2000 °F) Af, RBeKEEEK TERREES
A2RAHMNEDNBASE, HABEFEMNEMr-&
A NE2FE 1, EER, SESE~ZHEE)
e BE A I A .

2 ERBXSBFHZE
Table 2 Method of differentiating vield loss from
historic data

mE BB B REY &

Ttem Models of yield tends Remark
[ZEiiad ¢ F=11. 364 ++589 (1971~1981) 1971, =1
Yield tends ¥=6. 479t+891. 38 {1982~~2000) 1982, =1
Mg ¥, = 591. T81807+62. 402162 £ 1971, =1
Expected yield 1. 355672 £+0. 013435 ¢

Rfg>=® ¥, =3, T24894+474, 242569 ¢-

Minmum yield 2. 514278 #2+0. 025581 #

1971, =1

2.2 NETERIGITFGER

A A 1980~2000 FHERF/NFE 0~50 cn B
THREREEA, SEFBMRKER, IR TBK
g, HQ)~ )R HETHENEZHERRBSES
FEKR ET,, ST BB - 38 E 1 H i
5, B% T HARMITHRNRSRERS T RER
WH HEANEZRHRAGRZE FIA 1961~20004F
FEEDSZ2ERL, KA ~COHETHEERE
EFH ET, 5% 1980~2000FERFNERBEHE
BLAHQH~ @) AUHTHENFAEKBERZEH.
ZH] BANSREHN ET BA#HREE, H
E e RIT PR K 7% R B i M ES R AT
RIERNSEE, B8 2ESSHBK T
AR AR EFRR, QD APMNELT AR
I BT B2 Ml S5 45 R v AR (R 3) .

EREAF 8 ~ B, FRIRRE B EAED
Kma®, MEFRKBSHEPEEKENE. &
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(28).(29) B RIEDPERKTEFRE R,

£33 TEEFUENETRRBUENER

RIFEER AR LS LRI AT AR R IR (R 4)

Table 3 Models for monitoring the vield loss of wheat caught by drought in South of Ningxia

BfE¢ Period ol time 5 Equalion Rk F 7
BT ~04-28 I-#/ F=0. 2248+0. 183 (1~ 81 +0. 1465 (1- £ )° 0.35 4.6 20
Seeding to 28th, April

(4-29~05-28 L-¥/¥=0.104610. 3563 (1- £, ) +0.3809 (1- 8 )° 0. 78 13.3 20
29th, April to 28th, May

05-29—~06-2R 1-¥/¥YF-0.076+1, 2571 (1- 2.) -0.9018 (1- 8,3° D. 69 4.7 20
23th, May to 28th, June

06-29~ R ¥4 1-F/FF0.213-0.6893 (1- £,) +0.4249 (1- 8 )° 0, 378 2.9 20

291h, June to autumn

*4 TERBURRIEDNZHAKIEFRBFERRR

Table 4 Models of crop water consumption for monitoring the wheat yield loss caused by drought in sou-

thern of Ningxia

R ELN PP A BT B WA FEIR B ERE
Types of models Period of times o Models - Mean stand ¢rror  Max stand error
R IR HFh~04-28 1- ¥/ ¥0.2248+0. 183(1- A )+0. 1465(1- 8 )? 0. 160 0. 395
Accumulating mode) Seeding to 28th, April

& fp~05-28 ¥/ ¥z= {(0.2248+0, 183 (1- 31)+0.1465(1— A7)

Seeding to 281h, May
- 06-28
Seeding to 28Lh, June

(0. 1046+0. 3563(1- £,)+0.3809(1- £)))} 1"
L~F/¥= {100.2248+0. 183(1- £ ) +0. 1465(1- £ )*}
(0. 1046+0. 3563 (1- A8 ) +0, 3809(1- A )?]

(-0.076+1.2571(1- £,)-0.9018(1- 8 }*)} '

&R~ A

Seeding Lo harvest

1-F/ ¥ {10.2248+0. 183(1- £ ) +0. 1485{1- A )?)
(0. 104640, 3063 (1- £ ) +0. 3809(1- B8 )%}

(-0. 076+1. 2571¢(1- }33)—'0. a018(1- ‘83)2]
(0.213-0. 6893 (1 £ ,)+0.4249(1- A )2)} 17

Rmgn ¥ ~-04-28

Adding model Seeding ta 2Bth, April
b~ D5-28
Seeding ta 28th, May
B ~06-28

Seeding to 28th, June

1-¥/ Y0, 2248+0. 183 (1- A ) +0.14656 (1- B )?® 0. 1323 0.314

I-¥/ ¥ F1/2 {(0.2248+0. 183 (1~ £ ) +0. 1465 (1~ £ ) 2) +
(0.1048+0. 3563 (1- £,> +0.3809 (1- #,)%)}
I-F/F=1/3 {(D.2248+0. 183 (1- 8 ) +0. 1465 (1~ & )2) +
(0.1046t0.3563 (1- 8.3 +0, 3809 (1- £ D) +

(-0.076+1. 2571 (i- £,) -0.9018 (1- B )¢%)}

i B e i

Seeding to harvest

1-F/¥=1/4 {10.2248+0. 183 (1- £ ) +0. 1465 (1~ 8 D)%) +
(0. 1046+0.3563 (1- £,) +0.3809 (1- 8,52 +

(-0.076+1.2571 (1- £,) -0.9018 (1- 8 )2) +
(0.213-0. 6893 (1- £,) +0.4249 (1- £, 2))

M RR

Predigested model

A TR
Simple model in whole
growing season

1- ¥ ¥=-0.D129+0. 0555 (1- B ) +0,457 (1- £) - 0. 094 0. 187
0.428 (1- £, -0.0418 (1- A,)

F=1109 £2=0, 76

3 S5t

3.1 BARIN R

PR RE, RIMEAFIHEIHEER 0. 16,
BKIRENO.395, EMBER 4 F A 0. 1563 )
0.314, fEEEISDH]% 0,094 710,187, BIetH
R R TRMEER, EPHIHIRER
RKTBMER, WIREBREIRRET. X4
RO RE 5K E R A G EAEBIAE R, W
BRHE—MERAKST AT EEDTE, NN
BiRK A0, HENRESZSTEMNER, BERY
FERELF SR ERO0, SHLARA, TREINE
RMWFEE A EN B ER R R mEER N, B

W T BIFGRIFIGE, EIEEYARBEZ 2
KN BNEmEEER, WEEALEZS, &
PEX K EFF R R ITERANHR,
3.2 RERE I EMIT R

MRS HEE: (1) FEMNSE RN,
AU B SEEG THRHEFER 7 1 b ae iR
SLEARMN BN A TRERNEIN =], B
BIE BRRNMEYELHMAFSE LT (#ZK
B H=add = HKFE. SAKEMEY®E
TR ER ], “EZEFRRRASEEET| &
B R KEFIXE. (2) HAKNYEE Y
. BEETEMERFEKESLIREKEENS
FREVIMH, B4 T XKHBKEEESTEIRE
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Pt R SR E KB MERR T 2 A 41 Hy 8t
B (3) £7,M7H8E 22 2K WMO/FAO/UNEP 22 4
FIARAE T B A MW RE SR SRR
DU T ERITIE, A B RO B I FR Al

SR, AREVEBGFE—EHARL, MBI
YIMR AR — RN 50 om, THHRE S & ¥ 1388
BMEEH 0~50 cm, MEFREAR, HHEIELER
KR, B GUNEREAR, HETRR
RYiRE, BRI (] #4017 e BIR 3 frfe K 2 AT
REfR AFHh R R B R Brag I R ok, RAT Tt
WMABRETRK B, RS EARR. 55,
{EK S LT R U B3R R0 B INB A L — R
A2 FHIRA RN BRI B RS E R KR,
MREEY, HtE—PHR.
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