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Fig.1 The frequency of spring drought year in
Gansu Province between 1971 and 2008

£1 HREEFAREBRHAHE
Table 1 The frequency of spring drought

in Gansu Province in past years

35 % Frequency( % )

£/

Your 2% WE Wb RK  KE
Whole province Hexi  Longzhong Longdong Langnan
1950s 78 89 67 33 4
19608 60 60 50 30 40
19708 70 80 50 40 40 -
19808 60 100 50 50 60
1990s 60 50 50 40 50
2000 ~ 2008 80 60 70 80 70

3.2 BESEMNTL

LEERHEERESEFHHETLERY
P RBE(E2),EIRESSEFNE 2 FRALAE
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BB SHAE 0% E, TR 27 £, P2 4
EAHA-RABEENESR.
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Fig.2 The yearly variations of spring d i

P )

of the total stations in Gansu Province between 1951 and 2008
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BRAEBHEEZEHY K%, & 8 EFH
TERAHAER FRERELBRIOLSFE, X
BEHEFESL 20 E, FHIFEAHA—K,

BREERNEEEHT K%, 7k 58 £
FI6FRAHAER FREUE LR DI 7 F,
KEEKFRI 25 F, FHIFLEAHA—K,

f2 HAHASERERNNSBUNESLNTHME(S)
Table 2 The average of spring drought stations as
percentage of the total stations in years

R &4 ki) A BER 4]
Year Whole province Hexi  Longzhong Longdong Langnan

1
-

1950s 44 47 49 30 31
1960s 37 50 37 % 36
1970s 36 48 40 33 b3
19808 41 58 34 36 39
1990s 33 33 38 z 32
2000 ~ 2008 52 43 47 73 56
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# EREREYRREH BRI LY, ERLD
EFHEEERFEK. FRFENGEG, EFEE
YRR EERAE, bELDMENRERE
BRAGTE, — i R W, A AREFERE
W, HA20iIME 0 ERUKR, ELBEEENE
BT . HRSBHNBRTEABE EEEXRILER
HER . BERERAHBT ANMEZS  BEAE
POKEMEME(E3), 1995 FEHHALEHTEE
B TFLEHIRE 8~20 cm, AV FLEE 30
emEH. EEETHK KBS 2 ~9 B, TKE
B, MNEEREH. FEAEMNKETH, 24
2.9 TRHLFF KM THEL~3 m, ER 23.34 5 hm? K

Pk, 2ERRREEHEE 187.06 7 ho?,
FERSEmAN 134.14 7 e, SERFAHER
i78.2%. MEAEXMH15.34 £F m?, KFEH %
F2.27 7 hn?, KBKB%FN 13.34 £ hn?, 2%
300 Z AN ,200 BALBERKBRERE, £HP
. BEARA 40 EHATH LK T 10 ~ 40 km S
KEB,BRKME XS~ 10 T, 2007 £ H K H
RHEFR . FEEREREFZIELY. B
WM 70 2K, EEREYZEEH 102.57 7
hm?, Hp 4510 8.656 7 hm?,134.42 5 A .73 FLH
Bk HME,221.54 T AR,

£3 HRAFERREXRLHEM
Table 3 The influence of the serious spring drought years on agriculture in Gansu Province

FE4 Year #2448 Situation of spring drought

1953 LEREVZ BEH 836 F hn’, 24 B 57% o The area of drought-stricken farmland was 836 000 hectares, resulting in 57% out-
put reduction of summer crops.
LEREYZEEH 68.7 T hn’,40 BEMOMMRR 12 TA  BHEHAMEICTASMRETAAFEEAOELT . The

1959 area of drought-stricken farmland was 68 700 hectares, 1.62 million people in 40 counties suffered shortage of food, 96 000 people were sick be-
cause of hunger, 70 000 people had to flowed out, and nearly 10 000 people died.

e BEAARR, REYESER 1178 F h’,100 TAT*HEZ O Flo The area of drought-stricken farmland was 1. 178 million
hectares in 47 counties, and 1 million people suffered serious shortage of food.

1961 B ZREHE 2219 F ho?, ZKAD 124.3F Ao BEMW™ 0.75 {Z kgo The area of drought-siricken farmland was 221 900 hectares,
resulting in a reduction of 75 million kg of grain output, and 1.243 million people were involved.

1963 2526 8 HZER, RV BRRE 548.67 F hms The area of drought-stricken farmland was 548 670 hectares in 26 counties.

1966  2HRIFRK 980.0 F hm?, The area of drought-stricken farmland was 980 000 hectares.

o1 28R BREB 1154 F ho’, R K B35 886.7 T hm’o The area of drought-stricken farmland was 1. 154 million hectares, of which
886 700 hectares suffered badly.

1974 R BEREH 573 T hm?,460 T ASIB . The area of drought-stricken farmland was 573 000 hectares, and 4.60 million people suffered
food shortage. .
22708, BRRERB4.0F h*, SEREAMIT Y 65907.5 T kg, M7= 7L 19.3 T kg, £ 21.7 77 Ao The area of drought-

1979 stricken farmland was 874 000 hectares, resulting in a reduction of output of 659.075 million kg of grains and 193 000 kg of cotton, and the °
death of 217 000 head of sheep.
LRV BREE 584.05 T h?, IR Y 54442.7 T kg, W= 1E 8.46 J7 ke, M7= H 1068.90 77 kg, EKR 79.33 TN,

1980 BRR25.24FAFEAKEE 1.5 THEL, LT¥ER 13.5 72 R, The area of drought-stricken farmland was 584 050 hectares, re-
sulting in a reduction of the output of 544,427 million kg grains, 84 600 kg cotton, 1.0689 million kg oil-bearing stuff. Some 2.5524 million
people suffered the disaster and 79 330 people suffered badly, and 15 000 head of heavy livestock died, the death of 135 000 head of sheep.

1984 REHZREHR 1192.7 F hw’ , BB R 1341 77 kg, The area of drought-stricken farmland was 1 192 700 hectares, resulting a reduction
of the output of 13.41 million kg grains.

1985 2E KV BKER 175.1 F hw’s The area of drought-stricken farmland was 175 100 hectares.
BR614.49 F e’ , M7 S R EME 2893 FF !, HRETARE 2,95 8%, ¥ 17.6 TF R The area of drought-

1986 stricken farmland was 614 490 hectares, of which 289 300 h had 50% red:
176 000 head of sheep died.

1990 2EZEAER313.5 T hm?, 3 200 F hm® BB RAEY KM B MR 44 o The area of drought-stricken farmland was 313 500 hectares,
of which nearly 200 000 hectares had large range of output reduction or even no output.

1992 LEREYZBEH 196.2F !, RAT L EEHRRKFEHMRMH 17.4 T hm’c The area of drought-stricken farmland was 196 200
hectares, of which 17 400 hectares in Tianshui suffered seedling death.

1995 LEREYZREBIN 1340 F ho®,125 FAMT T E K ZEBE . The area of drought-stricken farmland was 1.34 million
hectares, and 1.25 million people and 1.17 million head of livestock had not enough water do drink.

1997 LEENRIEZTERER, RIEWZKEH 312.1 F hn', The area of drought-stricken farmland was 312 100 hectares in 52 counties.

of output, and over 29 000 head of big livestock and
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gx3
B Year ¥ 2B Situation of spring drought
1990  EHEANEBHRBASE 163.3 F hm®, 68 37.3 F hn®, 454 45.3 F hm’, Some 163 300 hectares of winter wheat had to be ploughed

2001

out to sow again or sow other crops. Seedlings in 37 300 hectares died and no harvest was got in 45 300 hectares.

LERBEREH 1622.3 F hm?,1390 F he? RR, 85.3 FTAK 63 FAMEH/KHME, The area of drought-stricken farmland was 1
622 300 hectares, and 853 000 people and 630 000 head of livestock had not enough water do drink.

LEREYZBEBX 6017 F b’ , KA EZE 554.7 F b 12 FA N FXHFEHOKEHME. The area of drought-stricken
farmland was 601 700 hectares, of which 554 700 hectares suffered badly, and some 120 000 people and 110 000 head of livestock had not e-
nough water do drink.

LEREYZEER 1233.3 F ho?, P E R 660 T hm?,27 T AtKK M, The area of drought-stricken farmland was 1 233 300
hectares, of which 660 000 hectares suffered badly, and 270 000 people had not enough water do drink.

LEREPRETMA 3257 F h’, 0 E T A0 ETXKEHEHRAKER. The area of drought-stricken farmland was 325 700
hectares, and some 100 000 people and 300 000 head of livestock had not enough water do drink.

LEREYRREE N 118.4 F hm®, H 98300 A F0 143200 L4 % (KA E M. The area of drought-stricken farmland was 118 400
hectares, and some 98 300 people and 143 200 head of livestock had not enough water do drink.

LAREYELWH 1025.7 T hm?, 40 86.56 T hm®,134.42 T A .73 T4 % Kk B, 221.54 7 A § M o The area of drought-
stricken farmland was 1.0257 million hectares, of which 86 560 hectares had no harvest, and some 1.3442 million people and 730 000 head of
livestock had not enough water do drink, meanwhile 2.2154 million people suffered food shortage.

FH106.7 F e’ AR EXEAK RUNHEAZEER 18T e’ , AR EHZEWH 2.58 F kn?, 4 22 TFAFI 68 Tk (H)
4% kK HXE . Some 106 700 hectares of farmland in Hexi Corridor could not get regular irrig and the drought-stricken area of farmland
in mountainous rain-fed regions was 18 000 hectares, while that of grassland was 25 800 km?. About 220 000 people and 680 000 head of live-

stock had not enough water do drink.
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Simulation of the development of apple in Tianshui

HU Li-ping'?, PEI Gu-¢*, YAO Yan-feng', AN Jing', LIU Xiao-qgiang'
(1. Tianshui Meteorological Bureaw, Tianshui, Gansu 741018, China; 2. Agrometeorological Experiment Station of
Tianshui, Tianshui, Gaensu 741020, China; 3. Meteorological Bureau of Wushan, Wushan, Gansu 741300, Ching)

Abstract: Using experimental data in Maiji area of Tianshui in the valley of Weihe River, a simulation model for ap-
ple development was developed based on the concept of physiological development time (PDT) and the photo-thermal re-
actions of apple in Tianshui. The model was validated by independent experimental data from Qin’ an of the north of Wei
River and Qingshui of the area of Guanshan Mountains. The results showed that the model could predict better the time of
emergence and the sustained number of days of various developmental stages simulated results agreed well with the mea-
sured ones. The absolute forecast error of the model is typically less than 7 days in the various development stages of ap-
ple, the root mean squared error(RMSE) of simulated and ohserved values is respectively 2.4, 0.9, 2.7, 4.0, 4.0
days when apple reaches leaf bud open, unfolds leaf peak, flowering peak, fruit mature period and leaf starts to change
color development period, the forecast error of sustained the number of days in various development stages is respectively
2.4,2.0,2.3, 4.0, 3.4 days. .

Keywords: Tianshui; apple; physiological development time; simulation model
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Climatic characteristics of drought and it’s influence on agriculture
in Gansu Province in the past 58 years

LIN Jing-jing, SHEN En-qing, LIU De-xiang
(1. Institute of Arid Meteorology of China Meteorological Administration, Key Laboratory of Arid Climatic
Change and Reducing Disaster of Gansu Province , Key Open Laboratory of Arid Climate Change and Disaster
Reduction of CMA, Lanzhou, Gansu 730020; 2. Lanchou Regional Climate Center, Lanzhou, Gansu 730020, China)

Abstract: The frequency and range of yearly spring drought were calculated based on the data of precipitation in
spring season (March to April) of 1951 ~ 2008 from 80 meteorological observations in Gansu Province. The precipitation
anomaly percentage was the measure of spring drought. The following results were obtained: Gansu had a high frequency
of spring drought that ranged from 30 to 50 percent. The frequency of spring drought in Hexi Corridor was from 40 to 50
percent. In the north of Longzhong and Longdong regions, the frequency was nearly 40 percent. In the south of
Longzhong, Longnan and Gan’ nan plateau, the frequency was nearly 30 percent. The frequency of spring drought in
Gansu Province and in Hexi Corridor, Longdong, Longnan regions showed increasing trend, but it showed smooth trend
in Longzhong. The number of spring drought was on rapid increase over the province and in different regions from 2000 to
2008. In the past 58 years, the yearly variations of spring drought range showed gradually expanding trend in Longdong
and Longnan regains and the whole province, but showed gradually narrowing trend in Hexi Corridor and Longzhong re-
gions.

Keywords: Gansu Province; frequency of spring drought; change of spring drought; agriculture



