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Abstract The aim of this research is to review recent trends in weather and climate research in
North Korea. We selected North Korean journal ‘Weather and Hydrology’ for the last 10 years
(2007-2016), and identified trends in research subject, researchers, and affiliations. Further-
more, we analyzed the major achievements and trends by research sector. Our main results are
same as follows. The largest number of researches on ‘modernization and informatization on
prediction’ have been carried out in North Korea’s recent meteorological and climatological
research. This could be implicated that the scope of national science policy directly affected the
promotion of specific research field. Especially, North Korea was evaluated to be concentrating
its efforts on numerical model research and development. The numerical model which enables
very short-term (6 hours) rainfall forecast which using ensemble Kalman filter data assimilation
method (4D EnKF) was developed. In addition, development of automatic weather system and
improvement of the data transfer system were promoted. However, the result reveals that the
automated real-time data transfer system was not fully equipped yet. These results could be used
as a basic data for meteorological cooperation between South and North Korea.
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Table 1. Major achievements and related researches on meteorology and numerical model sectors.

Year Source Major achievements (Editorial) / Title of paper (Issue)
2007 Issue 2 - How to use land surface characteristics data in MM5
Issue 4 - Precipitation forecast using ensemble scenario by MM5
Issue 1 - Implementation of weather forecasting support system using numerical prediction data
Editorial - Implementation of a scientific basis to improve the accuracy to high-impact precipitation
forecasts
2009 - - - PRI
Issue 1 - Concept and future prospect on four-dimensional variational data assimilation
Issue 4 - The improvement of numerical computations of turbulence on operational mesoscale model
- Short-range forecast and international best practices in numerical weather prediction system
Issue 1 . .
2010 .. - Implementation of more accurate non-hydrostatic mesoscale phenomena
Editorial
Issue 1 . . .
.. - Experiment for dynamic model of non-hydrostatic mesoscale model
2011 Editorial
Issue 1 - Method for setting precipitation parameter of mesoscale model
Issue 1 - Method of 6 hour precipitation forecast and development of precipitation indicators during
2012 Editorial winter
Issue 3 - Dynamics calculation of non-hydrostatic mesoscale model
- Development of 21st century climate change scenario by dynamics in global circulation
2013 Issue 1 model
Editorial - Development and introduction of numerical weather prediction system composed of ensemble
Kalman filter data assimilation and non-hydrostatic model
Issue 1 - Model performance evaluation after development and introduction of global prediction system
2014 Editorial - Development of optimal forecasting model after experiment in short-term precipitation
forecasting and establishment of thermodynamic indicators for typhoon rainfall
2015 Issue 3 - East Asia summer monsoon rainfall forecasting using analogue method of numerical weather
prediction
- Development of very short-range (1-3 h) forecasts model
Issue 1 . . . .
Editorial - Establishment of 6 hour precipitation forecast supporting system based on analysis and
forecast data
2016 - o - - T
Issue 1 - Development of numerical weather prediction error analysis system and its applications
Issue 2 - Asia summer monsoon rainfall forecasting using ensemble model

Evaluation of short-range forecasting performance using numerical prediction data

34 Bilo| 7|&7|& AT S8
3.4.1 71, 71F, A8 2§
ZHZ 1047 B39 7]
d A7 FE olRen 53,
Hol A3} 7] o rnAT 7 ANS

13l AAS AT MR7% £ Aol W2 ¥
A AL AP = Bt ARG #E AY
AEE ATtE A E Mt 1 Fo] A& o= FeET)
1, TR L 53 o 71243 A NA SRR A} dEE s
=R A= o] A¥S A EW(Table 1), 2007dE 2006\ ©]

AA B3 5247 SRS 45435 &&3h % = (Park et al,, 20078 V1Y S5+ = 23 (Fifth-
A7) B Y AAS FHs90H 6A7F AR Generation PSU/NCAR Mesoscale Mode, MM5)& &
AU 29} [~34]17F o] o] 2T dRE 7153 Ao {3 A7 ANEAILQR007E 235, 435), 20080
2 BAEAT A 108971997~2006 )0l &= E-3F = MMS5 7]48te] 7|12 g o Eg 53 dUldR

© 36N 7F 2] o B

e Y e =2k AAAAZ FHEATH2009E 15 AEAD. 20093

, @71, 7] AP R 2dS sEstr] o]Fo= EAHQ ‘T EEF(MSM, Short-range
7355tk v} Aoh(Park et al., 2007). &, € Mesoscale Model)’?] =9 ¥ #H AFEo] AH

Atmosphere, Vol. 27, No. 4. (2017)



416 22 109(2007-2016) B3e] 714715 AT 58F - 7)1 443) 52X

Noz .

il
ofy

Table 2. Major achievements and related researches on data assimilation sector.

Year Source

Major achievements (Editorial) / Title of paper (Issue)

2007 Issue 4 weather prediction system

Application of three-dimensional variational data assimilation method to mesoscale numerical

2009 Issue 1 - Conception and future prospect on four-dimensional variational data assimilation
Issue 4 - Data assimilation using ensemble Kalman filter
Issue 1

2010 Editorial

Inclusion of NOAA satellite data in data assimilation

Issue 4 - Data assimilation: the ensemble Kalman filter
Issue 1 - Development of data assimilation method using four-dimensional local ensemble transform
011 Editorial Kalman filter
- Data assimilation process of numerical weather prediction by local ensemble transform
Issue 1
Kalman filter
2012 Issue 1 - Data assimilation using ensemble Kalman filter in unified weather prediction system and
Editorial regional numerical weather prediction
2013 Issue 1 - Development and Introduction of numerical weather prediction system for North Korea
Editorial which composed of ensemble Kalman filter data assimilation and non-hydrostatic model.

2014 Issue 1

Method of four-dimensional global data assimilation using LETKF
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Table 3. Major achievements, goals and related researches on agricultural meteorology sector.

Year Source Major achievements and goals (Editorial) / Title of paper (Issue)
2007 EIZ?E)eriLl - Implementation of a agricultural forecast system and applied to seasonal crop forecast
Issue 1 - Evaluation of agroclimatic resources based on agroclimatic information
2009 . . .
Editorial - Improvement of prediction period for crop forecast
2010 Issue 1 - Scientific agriculture using agriculture forecast on time
Editorial g g agt
2011 Issue 1 - Evaluation of secondary production of rice and corn using satellite data and statistical
Editorial models
Issue 1 - Goal: Update of climate data and agroclimatic indexes for 1981-2010 and completion of
012 Editorial ‘High resolution map of agroclimate in North Korea’
- How to make a basis of ‘High resolution map of agroclimate in North Korea’
Issue 4 . . . .
- The impact of climate change on the agricultural environment
2013 Issue 2 - The purpose and designing method of ‘High resolution map of agroclimate in North Korea’
Issue 1 - Establishment of drought monitoring system to assess the impact of climate change on the
Editorial agricultural sector
2014 Issue 1 - Mapping the agricultural field: combining topographical and meteorological data
Issue 4 - Evaluation of drought characteristics based on satellite data
2015 lssue 2 - Digital mapping for establishment of agrometeorological information system
- Agricultural production technology based on GIS
2016 Issue 3 - Analysis and evaluation support program for agrometeorology
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Table 4. Major achievements, goals, and related researches on hydrology (flood forecast) sector.

Year Source Major achievements and goals (Editorial) / Title of paper (Issue)
Issue 1 - Applying the of motion equation to flood forecasting and control system of the Daedong
2007 .. . .
Editorial River Basin
2008 Issue 1 - Establish real-time flood forecasting and ten days runoff forecasting system
Editorial - Development of comprehensive hydrological information service system
2010 Issue 1 - Designing standard of hydraulic structure and establishment
Editorial gnng Y
Issue 1 - Establishment of flood forecasting method and flood control system at Huichon power plant
2011 Editorial construction site
- Improvement of flood forecasting program for rainy season forecast
Issue 1 - Water management system and flood forecasting system in ‘Red Star’ linux system
2012 .. - Establishment of flood control method for Yongwon power plant using computer simulation
Editorial - .
- Development of flood control system for Daedong River reservoirs
Issue 1 - Recalculation of designed flood for Huichon power plant and introduction of flood control
Editorial system
013 - Development of flood prevention program: 10 major rivers in North Korea
- Concept of hydrological information service system
Issue 4 - Analysis for runoff of river basin using GIS
- Monthly inflow prediction model of Huichon power plant
EIZ?oeri;l - Establishment of flood forecasting method and development of new flood warning program
2014
Issue 4 - Goal: Development of radar precipitation assessment on river basin
Editorial ’ p precip
Issue 1 - Goal: Development of flood forecasting system for major rivers to reduce flood damage

2016 Editorial during Monsoon season

Issue 3

Desing and application of flood management system
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Table 5. Major achievements and related researches on oceanography sector.

Year Source Major achievements (Editorial) / Title of paper (Issue)
2007 Issue 1 - Development of 3D numerical forecasting model for long-term sea surface temperature
Editorial forecasting
Issue 1 - Development of ten-days forecasting system on fishery environment
Editorial - Development of real-time spatial analysis method for ocean parameters
2008 Issue 3 - Development of sea surface temperature initialization technique for East Sea of North Korea
Issue 4 - Forecasting of sea surface temperature over East Sea of North Korea
Issue 1

2009 Editorial

Development of mid / long-term ocean forecast model

Issue 4 - Exploration of fishery resources of migratory fish through meteorological satellite data
2010 EIZ?::;;] - Data construction for development of mid / long-term ocean forecasting system
Issue 1 - Enhance marine observation equipment using modern equipment
2011 .. . . . . .
Editorial - Numerical simulation of mid / long-term ocean forecasting
2012 Issue 1 - Development of mid / long-term ocean forecasting system for North Korea
Editorial - Establishment of analytical method for chlorophyll based on MODIS satellite

2013 Issue 3

Spatio-temporal zonation of chlorophyll in East Sea of North Korea

2015 Issue 3

Spatio-temporal pattern of wave energy in West Sea of North Korea

EIZ?;ZLI - Development of wave prediction system for coastal regions and off the coast of North Korea
2016 Issue 2 - Analysis of ice characteristics of Eastern Sea of North Korea using NOAA / AVHRR data
Issue 4 - Tidal energy resource assessment: using hydrodynamic method
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Table 6. Major achievements, goals, and related researches on observation device sector.

Year Source Major achievements and goals (Editorial) / Title of paper (Issue)
2007 Elcsl?gri;l - Research and development of automatic / remote weather and hydrological equipments
Issue 1

2008 Editorial

Producing observation equipments in automatic weather system

Issue 2 - Characteristics of display device for weather data

Issue 1 . . . . .
2010 Editorial - Goal: Production of signal processing equipment for automatic weather system
014 Issue 2 - Configuration and classification standard of automatic weather system

Issue 4 - Meteorological data transmission using IP-telephone technology

Issue 1 - Goal: Increase the number of observation elements

Editorial - Operational real-time information system of weather / hydrological forecasting
2015 Issue 1 - A study on flecibility of automatic weather system

Issue 2 - Composition of modular automatic weather system <Cheon Ki>

Issue 3 - Method of releasing a telecommunication system centering on the ‘State Hydrometeorological

Administration’

2016 Issue 3 - Agrometeorological observation system
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