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ABSTRACT

Agroclimatic zoning was done for paddy rice culture in North Korea based on a simulation experi-
ment. Daily weather data for the experiment were generated by 3 steps consisting of spatial interpola-
tion based on topoclimatological relationships, zonal summarization of grid cell values, and conversion
of monthly climate data to daily weather data. Regression models for monthly climatological temper-
ature estimation were derived from a statistical procedure using monthly averages of 51 standard
weather stations in South and North Korea (1981-1994) and their spatial variables such as latitude,
altitude, distance from the coast, sloping angle, and aspect-dependent field of view (openness).
Selected models (0.4 to 6 RMSE) were applied to the generation of monthly temperature surface
over the entire North Korean territory on 1 km X 1 km grid spacing. Monthly precipitation data were
prepared by a procedure described in Yun (2000). Solar radiation data for 27 North Korean stations
were reproduced by applying a relationship found in South Korea ([Solar Radiation, MJ M day?] =
0.344 + 0.4756 [Extraterrestrial Solar Irradiance] + 0.0299 [Openness toward south, 0 -255]-1.307
[Cloud amount, 0 - 10] - 0.01 [Relative humidity, %], #=0.92, RMSE =0.95 ). Monthly solar irradi-
ance data of 27 points calculated from the reproduced data set were converted to 1 kinl km grid data

by inverse distance weighted interpolation. The grid cell values of monthly temperature, solar radia-
tion, and precipitation were summed up to represent corresponding county, which will serve as a land
unit for the growth simulation. Finally, we randomly generated daily maximum and minimum tem-
perature, solar irradiance and precipitation data for 30 years from the monthly climatic data for each
county based on a statistical method suggested by Pickerieg al (1994). CERES-rice, a rice growth
simulation model, was tuned to accommodate agronomic characteristics of major North Korean culti-
vars based on observed phenological and yield data at two sites in South Korea during 1995~1998.
Daily weather data were fed into the model to simulate the crop status at 183 counties in North Korea
for 30 years. Results were analyzed with respect to spatial and temporal variation in yield and matu-
rity, and used to score the suitability of the county for paddy rice culture.
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Fig. 1. Geographical location of the 51 standard weather stations in North and South Korea.
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Fig. 2. Administration boundary coverage (a vector map) overlaid on the>1 irkm digital elevation model (a raster grid) of
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Table 1. Regression coefficients and RMSE of the climatological temperature estimation model

Minimum Temperature

Month Variable  Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
[INTERCEPT] 50.7 43.358.2 17.7 191 366 414 36.7 442 417 441 476
[LATITUDE] -1.52 -1.27 -095 -0.75 -058 -054 -054 -056 -0.75 -0.86 -1.10 -1.35
[ELEV3]/100 -0.95 -1.06 -0.80

[ELEV5]/100 -0.82

[ELEV7]/100 -1.03 -0.81 -0.87 -0.82 -0.89 -0.89 -0.86 -0.92
[SLOPES] 0.64 0.48 0.23 0.45 0.58
[SLOPET7] -0.31

[cOoDiy/100 -4.01 -2.51 -0.77 1.01 0.99 -0.89 -198 -2.25 -3.39
[OPEN_E] 0.09 0.08 0.03

[OPEN_S]

[OPEN_W] -0.12

[OPEN_NW]

RMSECC) 1.6 1.2 0.8 0.9 0.7 0.6 0.5 0.4 0.8 1.2 12 14
R? 0.93 0.95 0.96 091 094 094 095 097 095 091 093 0.93
Maximum Temperature
Month Variable Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
[INTERCEPT] 53.6 60.7 47.7 76.7 79.7 105 19.7 198 63.6 1008 710 584
[LATITUDE] -1.37 -1.15 -101 -087 -065 -0.73 -0.61 -054 -054 -0.81 -117 -141
[ELEV3]/100 -0.65 -0.73 -0.80 -0.73 -0.64

[ELEV5]/100 -0.73  -0.70 -0.60

[ELEV7]/100 -1.03 -0.61 -0.68 -0.78 -0.74

[SLOPES] 0.43 0.41
[SLOPET7]

[CODI}/100 -1.72 1.56 289 324 397 303 227 132 053 -0.82 -1.94
[OPEN_E] -0.10 -0.14

[OPEN_S] -0.15 -0.19

[OPEN_W] -0.07 -0.14 -0.08
[OPEN_NW] 0.23 0.17 0.16
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Fig. 3. Seasonal mean temperature pattern during July to September period in the climatological normal year estimated from

the model calculation.
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Fig. 5. Spatial variation of the number of days with measurable precipitation in a normal year, produced by IDW interpola-
tion of 27 point data.

Table 2. Genotype coefficients of the rice cultivars grown in Korea
VARIETY(MATURITY) Full name in Korean  P1 P2R P5 P20 Gl G2 G3 G4

ODAE((early)Odaebyeo 2000 350 480.0 1150 60.0 .0270 1.00 1.00
PALKONG(medium)Palkongbyeo 110.0 130.0 530.0 12.00 450 .0210 0.59 1.00
DONGJIN(late)Dongjinbyeo 90.0 2200 5800 1200 350 .0220 0,50 1.00
SBO09(extra earlypeonbong #9 30.0 250 450.0 1430 860 .0270 1.00 1.00
AK72(early) Aekuk #72 190.0 40.0 4900 1150 60.0 .0270 1.00 1.00
PY15(mediumPyeongyang #15 160.0 70.0 500.0 12.00 45.0 .0210 1.00 1.00

P1: Degree days abov&®during vegetative period.
P20: Critical photoperiod or the longest day length in hours.

P2R: Extent to which phasic development leading to panicle initiation is delayed for each hour increase in photoperiod above
P20.

P5: Degree days abov&®from begining of grain filling to physiological maturity.

G1: The number of spikelets per g of main culm dry weight.

G2: Single grain weight(g) under ideal growing conditions.

G3: Tillering coefficient relative to IR64.

G4: Temperature tolerance coefficient. 1.0 for normal.
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