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ABSTRACT

This study was conducted to classify agro-climatic zones in Northeast district of China. For agro-
climatic zoning, monthly mean temperature and precipitation data from Global Modeling and
Assimilation Office (GMAOQO) of National Aeronautics and Space Administration (NASA, USA)
between 1979 and 2010 (http://disc.sci.gsfc.nasa.gov/) were collected. Altitude and vegetation fraction
of East Asia from Weather Research and Forecasting (WRF) were also used to classify them. The
criteria of agro-climatic classification were altitude (200 m, between 200-800 m, 800 m), vegetation
fraction (60%), annual mean temperature (0°C), temperature in the hottest month (22°C), and annual
precipitation (700 mm). In Northeast district of China, mean annual temperature, annual precipitation, and
solar radiation were 3.4°C, 613.2 mm, and 4,414.2 MJ/m? between 2009 and 2013, respectively.
Twenty-two agro-climatic zones identified in Northeast district of China by metrics classification
method, from which the map of agro-climatic zones for Northeast district of China was derived. The
results could be useful as information for estimating agro-meteorological characteristics and
predicting crop development and crop yield of Northeast district of China as well as those of North
Korea.

Key words: Agro-climatic zone, Northeast District of China, Temperature, Precipitation, Solar radiation,
Vegetation fraction
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Fig. 1. Site map for agro-climatic zones in Northeast district
of China.

Z9] 32 Fke] YT 7|, A5 Awolt.
Lorenz and Kunstmann(2012)2] #2440l m=2d &
Q7IFA 2ol AFEE MERRAE HATF Z57]
S AIE|(Global Precipitation Climatology Centre) A}
5o} vlaste] FHopAol gol] thall ¢F 2mm/day
W2 Z4E FjRelstar, 71%-A74 (Climate
Research Unit, CRU) A5.9} Hlws}o] 7122 Seadd
oA 2°C Wele] 5o HolE 7RItk HEgH MERRA
£  ERA-INTERIM(ECMWF Interim Re-Analysis)®}
CFSR(Climate Forecast System Reanalysis) 2|32 =}
58} vk Ax, Aol 712 B4 A9l dish
AR 52 HolE 7 Ao E Yeut
(Lorenz and Kunstmann, 2012). ©]= AF-E 714+
AEA Azl wet sA7IEA 95 gepd
Aem, FR7IFAN] B A flsiMe 4l
B3 e 7PAkR ] &) Faste 2 gt
o} E 7ol MERRAZF B2 AEA 289}
Hlwste] & HolE 7HA] &= el FH715-Ad
Tl e E8 77 oA ekt
e} AEH] AkE= A 971530 Weather
Research and Forecasting(WRF) =32] 4 2|21
B 27 o] sEA oF 10kme] =S 7}
Atz oo} Jeje] sl A%l ARE B4
st WRFE A @AE R w5 A& ZARS (United
States Geological Survey, USGS)2] X|7Ad #=3}



104 Korean Journal of Agricultural and Forest Meteorology, Vol. 17, No. 2

H(Earth Resources Observation and Science, EROS)
Aol A HEkE ARAF 302(SF 1km) A% AF
(Global 30 Arc-Second Elevation, GTOPO30)S, 2]
EH] 252 vl Y713 (National Oceanic and
Atmospheric Administration, NOAAPIA] AYAHE 0.144°
a2 =2] AVHRR(Advanced Very High Resolution
Radiometer) $JAAIE S 74k 2 3t}

Aol ARSE 7P RSt AR s 2
< FEs BEHF7] A oF 50km =] 71V
ARl Ag] 7lEAE A= Bames ¥4 7]
H(Barnes, 1964)S 2183l 10kme] % A==
A8k At

T3 WA sQ7IFA TS Hsl WA
Koppen 73Rt 72 712 (Koppen, 1918)S vIRFS
2 713245 733N Koppens HAA] 248 &
XS 7152 A9E] Sl 713t AE o817t 7
T B5AAIE AAISEATE Koppen 2] £5 AA0NA
|22 A% 71, H3h 9 Ao dHdE 71
o= e I, A0Y 3 H9de I

N
[¢

o= Z47p Aol FEET 2 dAFeAx
Koppen2] 715 EFAAIE 2RIsle] 7123 S
AlEsste] B3I, Ao o g 74 JeA
3t I Aok yehe o] gt 7)1
22°C, A%t 71 0°C, I35 700mmS T <l
A2 dglsigon, o] o83l 1A oRZ FY7]
FE AT AY 83 g A5 o3 AW o
& JEE aesl] S8l adaree} AEHE o83t
o 2202 FHVIFAUNE TR HEHo=E
A% E 200m ©]3}F, 200-800m, 800m o), A&
Hl= 60%, 9ET 7122 0°C, HEY 7|28 22°C,

~
b
_O‘L
R
G

[e) AR .

TEE T FEAYY FHA7IFAUE o83t
A 2009-20133704] A 537k 7)1, e,
ALl thet AS7VIHRE A8t ARRE &
= WA G AH714AE = HDF(Hierarchical
Data Format)2} NetCDF ]| ZUZ A|F (http://
disc.sci.gsfc.nasa.gov/daac-bin/)=| 1. A= 1A17F, 4,

00 400 €0 800 1000 1200 1400 1600 1800

(D)

2

Fig. 2. Distribution of height, vegetation fraction, and meteorological characteristics in Northeast district of China. A: height,
B: vegetation fraction, C: mean annual temperature, D: mean temperature of warmest month, E: accumulated annual

precipitation.
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Fig. 3. Agro-climatic zones and their creteria in Northeast district of China. Tyax: temperature in the hottest month, Tyye:

annual mean temperature, VF: vegetation fraction.
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Table 1. Agro-meteorological characteristics of 22 agro-climatic zones in Northeast district of China from 2009 to 2013

Agro-climatic ~ Mean Temperature Max. Temperature ~Min. Temperature ~ Precipitation Solar radiation
zones (°C) (°C) (°C) (mm) (MJ/m?)
1 10.3 15.0 6.4 780.9 4,865.1
2 9.0 14.3 4.7 953.8 4,879.7
3 8.7 13.1 5.1 677.6 4,908.4
4 6.1 11.6 1.6 882.9 4,691.7
5 34 8.9 -1.1 1,036.8 4,793.0
6 2.6 83 2.0 8333 4,800.0
7 7.7 13.2 29 4712 4,693.4
8 5.0 10.6 0.1 714.3 4,508.3
9 33 9.0 -1.7 599.1 4,447.3
10 4.7 9.9 0.4 607.4 4,478.0
11 2.0 7.5 2.9 770.7 4,239.5
12 73 13.8 1.6 3479 4,719.8
13 5.1 112 -0.3 347.9 4,468.1
14 3.5 8.9 -1.5 560.1 4,154.1
15 2.0 7.4 3.1 6122 3,964.2
16 -1.6 43 -7.0 393.2 4,213.1
17 23 8.5 -32 370.8 4,541.7
18 1.6 7.5 -3.8 492.0 4,256.8
19 -1.8 3.9 -7.0 672.6 3,906.4
20 -1.1 4.8 -6.5 4222 4,015.4
21 0.7 6.1 -43 423.3 3,952.1
22 -4.9 0.3 -9.3 916.7 3,617.0
Total 34 9.0 -1.4 631.2 4,414.2
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