S EEHAHES AT ISSN 1000-0933
pEESEHRT CN 11-2031/Q

hEF BT

PEEFRAEFERT
cta Ecologica Sinica

P E 60 FH XN HT
ERMTIR

2011

PEES¥ESFS o
R E R == B SIS AL
MG R BB H bR



o s 2R

" (SHENGTAI XUEBAO)
swepswomis o 31B F1H 201 F 18 (FAT)
H R

FH R ARG AR BAL R IRIT AL RAE ARG B TIAB Y «oeeeereereeree B xR EER.E (1)
= R G P AR R R B AL 69 M Fr S AR M PR e & R A E (10)
M AT B AT R AR T SRR MBI BT AL e B FLEH E LA (21)
BB BB R T LG RB KA TBMED DRI oo B S HANFE KA, L (31)
IR O B i AR I B BELE MGG DA QA e Fox kAL A% (39)
TEITRAABEXNT R LaMREZ s A ERL SR AT KRG X AR - FERE,E M FRA % (47)
F Z T LR AR AL LI K G FR AR covveerrerenenenee x| W, BRE K % (58)
135 0T KB BRI T F it 3t fp 5 Ao B AR i B AL 8 B 2 -oee ST, RS R L (67)
UV-B 2t 7 L e B A F L A EBIRE S TR s TER ZEX EET, % (75)
BEI R TE 3G B M Bk 8 EIE R TR A B 0h) cevveereerrnnie e, A OYL M HEM. L (82)
BB R EFERE LIE BB ED T ETAL e R X8 KM (90)
RRE ATy ik 3t B kit Afe LA G IR 2 A KOG oo F oM EER . KFMLL (98)
AL Fa A B 35 345 GG AR B Ao 5o PE wevvvemnneeeeeeereiii e FAHR H 4, AE, % (107)
ARV LI BACAR M ALARBE 09 B R I TR EIRAFAE AL woveneeeeees BARE EES,EANRLE (115)
P E A RN C3 EAMN 87C 5B X R A A KA A RCFA IR cooeeeerrnenees

.......................................................................................... MR EER, EEN, % (123)
R B AL X 20 AR (AR D AR AP C B AR LB A USRI AL wereeeeeereenneeie e

.......................................................................................... ¥ O, AT, ERE,E (137)
R F L R ERARIR R AL R E M B A AE, K, I (145)
A RAREI TR ST K AT MG B HL A S0 e ev v ?KE‘]EZ,E@‘%,?@?% (154)
oA EM AL T R HEELAEE T DB TAL e EE KER (164)
AT EPG 9 2 KBS X XA REBETIRATHILE ooeeeeeenennns W B, RTE IR, E (175)
st M e A B ik RALS M aT LR G B R B LAY AL v TR Z A FE (183)
LIRS K N B AP BT A AR B MG it 2 T BRI R ceeereeeneeeee B OALE B, EHRELE (195)
LW RBASAE KSR AREGIE AT R o E%‘%@*‘T",?%é,?ﬁ%&iﬁ,% (203)
Fo e B 2 A AP RS F o B R RAN A TIR e FREZ MER,EEW,F (212)
It 404 ﬁ'ﬁfé%ﬁ%i/j/ﬁﬁ HTE}'{/PC#%/?JE ............................................. ?ﬂ(,‘fp,ﬁk Q %‘r ’;?‘B/J\ﬁ (221)
AT GIS 9 RAER A S EZMZ FFH AL S X 24 AXEERKR S A - B, FFHFW (230)
P WNE T3 A E G B A BRI VAST T JBL ] +eevvvnnnenennnnnneesennnnnaaennnnns ¥ 4R (239)
TR ASEFZARMIBATE R 5 EZFBILHE -oooeeeeernennnnn I T, el A EE, % (247)
2 H A A B AKX IR B RAK R WU 5 BARAP G v eeeeeneeees FR#*E HAE,F A, E (257)
TR 54ER
A By - LIEAZ AR 50 P F ARG B SURRE BB PR woeeeeeeeeeiiinns x| F, B, HEA (267)
BT R TR ZE AL ceevree et 7K g 2 B. Larry Li (276)
R R A ML BRI LG Ty ik weeeeenrerrneenn e BEiE B R, ENE, % (286)
FREREHE
Fib FEA GBI R FRIZLE —F Z B AR FEARDGETE e B —, M\ (293)

HAFIEASE.CN 11-2031/Q * 1981 # m * 16 * 296 * zh * P+ ¥70. 00 * 1510 * 33 *2011-01



A 2 2 3R 2011,31(1) :0221—0229
Acta Ecologica Sinica

L 40a HRESIREFTEB NN ZSTHRE

> 1 S 1, * 3 22
TG, RBF T, ;AT
(LHR IR AREE, HlE 2291 73007052, HGM A BURTITGLR , Hol s 733000)

R M HIN & 69 TR 1971—2007 A3 MFEKBERE, R Al Miami #27 , Thornthwaite Memorial #3144 i /4=
PSS KA T RV AR A U D BT SRR AR A U D B SR Bl 228 1R S eR A (EOF ) 23 A HLi 28 AR AL AL
SR W] IR A I ) RN, B A P A DD PR R A I ) A 733,86 kghm T a Tt REAEHTE A R, X
ZES PRI, AR — PG LB Ik, DR LU X > B AR e S > Bl o e B > R Dt > T PR JBR AR 2R 0 T LA 1997 AR B RLAR
SR AN TR A R T AR 0 0 3 (ELE SR A SO R, O3 R A W AR SR R T XA AR vk D D Y
REIA U1 /7 5 Thornthwaite Memorial #5278 ; 2856 1 58 pR K I 25 ik 5 HORF 4

The changing characteristics of potential climate productivity in Gansu Province

during nearly 40 years

LUO Yongzhong' ,CHENG Ziyong" * ,GUO Xiaogin’
1 College of Forestry in Gansu Agricultural University, Lanzhou 730070, China
2 Wuwei Meteorological Bureau. Wuwei 733000, China

Abstract; The potential climate productivity refers to the proper highest biological yield or agricultural yield in per unit area
when climatic resources such as the light, heat, and water are fully used while the other conditions such as soil, nutrient,
carbon dioxide, and so on are under the most suitable status. Gansu Province is the main dry land farming agricultural
region in northwestern China. Because of the low natural productivity, its agricultural production still partly relies on
climatic conditions, mainly depending on the environmental factors such as the light, heat and water resources and their
changes. It has very important theoretical and practical significance in reasonably using of climatic resources, fully
displaying the potential climatic productivity, improving productivity application level, and providing valuable advices for
agricultural production to study the potential climatic dynamics and its main influence factors.

Based on the temperature and precipitation data in 69 meteorological stations during 1971 to 2007 in Gansu province,
the temporal and spatial distribution of the potential temperature productivity, precipitation productivity, and climatic
productivity and their dynamics were analyzed using Miami model and Thornthwaite Memorial model. At the same time, the
spatial and temporal dynamics characteristics of potential climatic productivity in the recent 40 years were analyzed using the
EOF function and the Mann-Kendall statistical method. Also, the driving forces to the dynamics of potential climatic
productivity in Gansu province were analyzed. The results showed that the potential temperature productivity was
significantly increased while the potential precipitation productivity was slightly decreased in the recent 40 years with their
conversion year in 1997and 1994. The mean potential climatic productivity in Hexi Corridor, Gannan Grassland, Middle
Gansu Plateau, Eastern Gansu Plateau, Southern Gansu province were 313. 36, 741. 72, 763. 85, 867. 52, 982. 86
kg-hm ?a™" | respectively. Besides, the potential climatic productivity was obviously increased from 1979 to 1996 with its

conversion year in 1997, and the conversion year was 1997 while significantly and continually decreased from 1997 to 2007.
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The correlation coefficients between the potential climatic productivity and the mean annual precipitation, and between the
potential productivity and the mean annual temperature were 0.94 and 0. 04 , respectively. Therefore, the precipitation was
the key factor to determine the potential climate productivity in Gansu province. The spatial distribution of potential climatic
productivity in Gansu province was decreased from southeast to northwest, the minimum and maximum values marked in
Dunhuang with 74. 52 kg-hm *-a~' and Huixian with 1094. 39 kg-hm *-a~', respectively, while the mean potential
climate productivity of the whole province was 733. 86 kg+hm -a'. According to the average distribution of potential
climatic productivity, the maximum value was obtained in Southern Gansu province, followed by Eastern Gansu Plateau,
Middle Gansu Plateau, Gannan Grassland and Hexi Corridor in order. furthermore, both temperature and humidity
increasing were beneficial to the agricultural production in the whole province with the temperature increasing effect of
5.51 —25.34 kg-hm *a ' and the humidity increasing effect of 27. 89 —34.49 kg-hm *a ™', and the humidity increasing
effect was much more significant, especially having significant promotion to agricultural development in Hexi Corridor.
Therefore, the precipitation was the main driving force to influence the potential climate productivity in Gansu province. In

addition, the warmer and drier climatic changing trend can aggravate to the reduction of the potential climate productivity.

Key Words: climatic potential productivity; thornthwaite memorial model; EOF; spatiotemporal characteristic;
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Fig. 2 The changing trend of Temperature potential productivity (Y,) and precipitation potential productivity (Y,) in Gansu
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