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Development and Outlook of Global Data-Processing
and Forecasting System

Wang Yi', Zhou Qingliang', Dai Kan', Zhang Xiaomei®, Liu Xiangwen®
(1 National Meteorological Centre, Beijing 100081; 2 Public Meteorological Service Centre of China Meteorological
Administration, Beijing 100081; 3 National Climate Centre, Beijing 100081)

Abstract: The Global Data-Processing and Forecasting System (GDPFS) belongs to the World Meteorological Organization
(WMO)’s World Weather Watch plan. It is responsible for preparing and making available to the WMO member’s meteorological
analyses and forecast products. It is organized as a three-level system of the World Meteorological Centers, the Regional
Specialized Meteorological Centers and the National Meteorological Centers. This paper introduced the current status of GDPFS
and progress of relevant numerical prediction models. The challenges facing the development of GDPFS are analyzed. Combined
with the WMO “seamless GDPFS” strategy, it further pointed that seamless prediction includes seamless time-space scale,
seamless discipline integration and seamless impact-based forecast. Future development of seamless GDPFS will focus on rolling
review of user requirement, advancement of operation led by science and technology, and quality control system. It is expected

that GDPFS will provide better information of weather, climate, water and environmental to make better decisions.

Keywords: seamless prediction, World Meteorological Organization, numerical weather prediction
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Table 1 Main deterministic global NWP systems of WMCs

db BN e SEPE pame  EH
BoM KFW.  ACCESS-G 240 ~25km 70
CMA GRAPES_GFS 240 0.25°X0.25° 60
CMC &k GDPS 240 0.23°X0.23° 80
DWD  fE[H ICON 180 13 km 90
ECMWF i IFS-HRES 240 ~9km 137
IMA EFS GSM 264 0.1875°x0.1875° 100
NCEP %[ GFS 384 0.25°X0.25° 64
UKMO [ UM 144 10 km 70
RHMC k% fii SLAV 240 (0.16~0.24) ° X0.225° 51
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Advance in Dendroclimatology in Central Asia

Liu Rui***, Zhang Tongwen“?, Chen Feng"?, Shang Huaming, Yu Shulong, Zhang Ruibo"*, Wang Yonghui®
(1 Insititute of Desert and Meteorology, China Meteorological Administration, Urumqi 830002
2 Key Laboratory of Tree-ring Physical Chemical Research of China Meteorological Administration, Urumgqi 830002
3 School of Geographical Science and Tourism, Xinjiang Normal University, Urumqi 830054)

Abstract: Central Asia is located in the middle of the Eurasian Continent and far from ocean. It’s a typical arid and semi-arid
region in the middle latitudes, and is in a special position for the study of global change. There are a large number of conifer
primeval forests in the mountainous, which are sensitive to climate response. The arid climate conditions not only make the trees
sensitive to climate change in this area, but also have benefits on the growth of old trees and the preservation of ancient trees.
These provide reliable alternative data for the study of past climate and environmental changes. This paper summarizes the present
situation and progress of the research on tree-ring climate in Central Asia, discusses the change characteristics of temperature and
humidity, which are recorded by tree-ring in this region, summarizes the law of historical climate change, and puts forward some
suggestions and prospects for further research on dendroclimatology in the Central Asia.

Keywords: Central Asia, tree-ring, the climate response, climate change
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Progress of the Methods of Remote Sensing Monitoring
the Soil Moisture

Xu Jiaxin®, Li Xuan', Zhu Yongchao®, Fang Shibo', Wu Dong", Wu Yingjie*
(1 Institute of Ecoenvironment and Agrometeorology, Chinese Academy of Meteorological Sciences, Beijing 100081

2 Institute of Arid Meteorology, China Meteorological Administration, Lanzhou 730000)

Abstract: Soil moisture is one of the crucial elements affecting agricultural production. To monitor the surface soil moisture
of the cropland is of great significance for agricultural production. Currently, the methods applied to monitor the soil moisture
include the traditional physical measurement based on the sites, the simulation techniques by physical models and mathematical
methods, and the remote sensing technology. The deficiencies induced by the first two methods mainly are the limited samples
and the complicated parameters. Now these have been overcome with the development of remote sensing. On the basis of the
differences among spectral bands and methods for remote sensing, this paper introduces the progress of remote sensing techniques
about visible-near infrared, thermal infrared, microwave and their corresponding methodology, summarizes the advantages,
disadvantages and applicability for different methods and also give the outlook about the retrieval of surface soil moisture of
cropland by the remote sensing technology. Strengthen the study of improved model method and enhance the use of active and
passive microwave data to reduce the influence of vegetation on soil moisture. It is also the trend of remote sensing monitoring the
soil moisture over agricultural area in the future.

Keywords: thermal infrared, remote sensing monitoring, synthetic aperture radar, passive microwave, drought index
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Abstract: Regional automatic weather stations play an important role in meteorological early warning, environmental monitoring,
and utilization of climatic resources, climate change response and ecological civilization construction. Checking and calibrating
the observation instruments is crucial to ensuring high accuracy and reliability of the observation data of regional automatic
weather stations (AWSs). According to the principles and characteristics of regional AWSs and the status quo of regional AWS
calibration, the existing problems of regional AWS calibration are identified. Then, the key technologies of regional AWS
calibration automation, informatization, standard comparisons, and remote online calibration are studied in detail in terms of
their principles and implementation of key technologies. The key technologies of regional AWS calibration proposed in this
paper provide a more comprehensive and advanced solution for the metrological calibration of regional AWS, thus effectively
guaranteeing the accuracy and reliability of the observation data from regional AWSs.
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An Analysis of Meteorological Disasters in Jingmen in
Recent Ten Years and the Responsive Measures

Wang Pei, Wang Jiali, Li Kangli, Chen Yanmei, Wang lu
(Jingmen Meteorological Bureau of Hubei, Jingmen 448000 )

Abstract: Based on the meteorological disaster data and the climate impact assessment of Jingmen, the variation characteristics of
meteorological disasters in Jingmen from 2007 to 2016 are analyzed. The results showed that rainstorm, drought, high wind, hail,
snow freezing, high temperature, fog and haze are main types of disasters in Jingmene. The death toll caused by meteorological
disasters was downtrend. The damages from disastered people, the disaster area of crops, the direct economic loss reduced first
and then increased. The damage in 2016 was the most serious.

Key words: Jingmen, meteorological disasters, rainstorm, drought
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Table 1 Jingmen meteorological disasters from 2007 to 2016
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Fig. 2 2007 —2016 variation of meteorological disaster
frequency in Jingmen
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fog and haze in Jingmen

3 FESZRERIBEHE

HT =i 555 T2 R G5, Aok
IS Al 32 B R FEAE N K IERET TS R, 7052
W THE. KRR IKEAMRIESH. KSR
W LA B 3T A5 o Sl 2 N R B RAEW K &
AU RIE, AT AR K FE IR 1
ZRNOFBET NEAE RN DK SRR, RAIEYZ K
HRENRIED K EFabr, BEIBLTFHRRMENET K
FEFR bR, KR ERFEREAT 0. 2007—20164 31T
KRRFEZRNIET66.69377, JET-21N, KIEVZ
RIEAN1936.07 /31, B4 G M H14L1K72.791255",

MAN VK EFebRRE, EAAZRAOH, BW
R Z RN Z, a5z K NI11166.6%; +
FRIERRRISZ KRN0, A E5Z2 RN 1 1H118.7%:;
IR T VRS R 2R N30, Az o N
11.3%; VKB R NN EEAGL, 12.4%; KRS
B, 1% TEERI A AT ABH, R9CH N RE
TINARKRERAGRW, FETAE—IE2LN. W2
RN CHEZEARL (Elda) JLIEH, 2008—20144F
R N /D %, 2015—20164F X, Kk 46
oA (Bl4ac) 25 TR,

RAED) K EFERR T 10, & ARIEVIRI EEH
BWHMTE, & ARREDZ KR G RIEYZ
G THFR 53 1 N46.3%A141.1%; (IR 55 1% 38 B 01 2%
9.7%. MRAIEVISZ RIEFIEELL (Edb) ol LA
o, RAEYDSZ 9 AR 2 B H e /b Ja s ik 34

MEGER TR, (RGN ERE AT, 2
N BT R k61861470, b B BRI A B A
85%; TS EIELTHKASIMLTT, AR A6.2%;
RIE T HIEA T 4.021270, & KHI5.5%; UK
BHEBEZTIRL8MLIT, HEPKN2.6%. NHES
GFRIZEA L (BAd) ATLAE H, 2008—20144FE H
B PR R, 2015—20164F NI a3 .

20164 ) ELHE 4 BF 4 R Rl 1 4F R o ™ ) —
L, H10FER R HI59.1%; X —FEMEESRKER
M ORM OKE, FoAR BBk 99.1%.
20164F AR T 3L Y IS IR BT vk 7, HA 2 IR B
AN HE, 7H18—20H, & W#ELSM KL E
WEKRW. REFRABENRR, WESRRAITE
/K E1£880.8 mm, 6 hf%/K&E519.9 mm. 12 hfF/KE
653.1 mm. 32 h[%/KE874.6 mm¥ WAL AR .

4 LHigKREIW

ERRRERENIR. RIEWEKE, BEK
TR R KRG K E, RIKF4.21Ka;
HRRTE, RUCFH2.9%a; KR UKEZ R
R R R E A L, RIR S R R A IR
BARMEREm K. BW. KR WKEZEPERY: &
BEFEERET—8H; TREERAEMEE RKAZE
s ARIREHEEINAEAS; FHE —RAEKEETH
NN E

FINTH AR RERT N EHE FREES, N
ZRNO L RAEDZ KT BESFHRA =
E, RKERUREI D E &S, 20164F 2R
FOR FBRR GO E M, HEBEL TR 104 B Al
[159.1%.

[ :20164F, 2007—20154F52 5% N1 RAEY)Z
KA HIEEFHREH FHEHT, BREIRK
EEREFRESN, £ MR LRE R EE RS
WS T TR ) AT DA R RER T HE KK E
PEL SCHEEME . HPTIE R AT AR S5 AR R I AR 45 3K
N EEN,

i G Ul bghie, ORI AR SRR I 5 5 XU
J7 1 EE LU =71

1) S 3 R B A

FITIBE A DL RIS AT BT R AR 38
25604 B SR, A 33/ AKE. BT EK

30 | Advances in Meteorological Science and Technology S&EHE## R 9 (2) - 2019



250
@

200

150

100

ZRNTIN

50

0
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

=

(©

B IETIN
O NWHAUIO®~N®®©O

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Special % #

450 (b)

2R HAR T 1
N
al
o

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

45 @

ELRA TR RNL T

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

El4 2007—2016FH TSR REMKFELTLE
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A Review of the Effect of Meteorological Disasters on
Wind Farms in Recent Years

Zeng Qi*, Chen Zhenghong®
(1 China University of Geosciences, Wuhan 430074 2 Hubei Meteorological Service Center, Wuhan 430205)

Abstract: With the large-scale construction of wind farms, more and more attention has been paid to the influence of
meteorological disasters on the safety of wind farms. Meteorological disasters can damage the equipment in wind farms and reduce
the efficiency of power generation. The meteorological disasters discussed in this paper mainly include: typhoon, thunderstorm
and lightning, icing, rainstorm, sandstorm, high temperature, and other related disasters. We simply analyze the impact degree and
classification of meteorological disasters on various divisions of wind farms (e.g., wind turbines, collectors, boosters, buildings,
and roads). Based on the domestic and global literature, this paper comprehensively discusses the research on the influence of
meteorological disasters on wind farms in recent decades. It is found that typhoon causes great mechanical damage to wind farm;
Lightning could damage wind turbines and power grids; Icing causes equipment icing, mechanical failure and power generation
loss; Rainstorm induces mountain torrents, which wash away buildings and roads in the wind farm and cause waterlogging and
inundation of ground equipment; The main influence of sandstorm lies in the damage of wind and the impact of sand and dust on
the blades and other sensitive equipment. High temperature causes the temperature of electrical equipment to rise, causing fire and
explosion. Attention should be paid to secondary disasters such as typhoons, landslides and mudslides caused by rainstorms, fires
in forests and grasslands caused by high temperature and drought.

Keywords: wind farm, meteorological disaster, typhoon, thunderstorm, extreme low temperature and icing, sandstorm, heavy rain
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A Preliminary Exploration on the Influence of Wind
Farms on Local Climate in Dabie Mountainous Areas in
China: A Case Study of Dawu in Hubei Province
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Abstract: Data of observed temperature, wind speed and precipitation from three meteorological stations in and around the Dawu
wind farms from 1993 to 2016 were selected, and the temperature, wind speed and precipitation changes since the wind farms started
producing energy were analyzed. The temperature, wind speed and precipitation before wind farms were operational were compared
with those same factors after the wind farm became operational. The effect of the wind farm operations on regional climate was
analyzed by temperature difference, wind speed ration, and precipitation ration between areas affected and unaffected by wind farm
operation.The analysis showed that the local climate changed as a result of running the Dawu wind farms: temperature increased
and wind speed decreased. However, the degree of influence is less than natural interdecadal variation in climate, and the wind
farm operation had no significant effects on precipitation. Because the wind farms have only been operational for a short period of
time, and observations from meteorological stations are subject to the impact of many factors, the local climatic effect caused by the
construction of wind farms needs to be verified with observation statistics and analysis over a longer time.
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Table 2 Construction of wind farms in Dawu, Hongan and
Huangpi (including wind farms which are built, currently
being built, or to be built)
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Fig. 2 Interannual change in temperature average at the
affected and unaffected areas during 1993—2016
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Fig. 3 Interannual variation of AT, between the affected
and unaffected areas during 1993—2016
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Meteorological Station during 1990—2016
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Fig. 5 Interannual changes in mean wind velocity at
affected and unaffected areas during 1993—2016
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Analysis of the Influence of Wind Speed Interpolation on
Wind Power Density Error from Wind Tower Data

Sun Pengjie*, Wang Binbin’, Chen Zhenghong', Zhang Xueting®, Xu Yang', Meng Dan*
(1 Hubei Provincial Meteorological Service Center, Wuhan 430205
2 Sichuan Electric Power Design Consulting Co., Ltd., Power Construction Corporation of China, Chengdu 610016)

Abstract: Wind assessments are conducted using mathematical statistics (ratio method, linear regression, etc.) that carry out
interpolation corrections and test the effects to achieve the revised requirements. However, wind power density is not presently
tested. Without wind density, the wind power assessment may impact the modelled relationships between windspeed and wind
power. In order to verify the situation, we selected two wind towers within the Hubei Province, and used observation data of wind
speed from a “high wind speed year” (2013) and a “low wind speed year” (2014). Data from missing periods was filled using
interpolation, linear regression and ratio methods. The wind speed data from August was analyzed. The results showed that for
the changes in wind speed trends, measured and calculated values were consistent with the interpolation correction. The measured
wind power density and wind speed was in agreement with the calculated values. The mean absolute percentage error (MAPE) of
the measured values from the tower 1 was greater than 150%; the relative root mean square error (rRMSE) was more than 90%;
the average deviation (MBE) was —15.5 ~ —10 W/m?, indicating that the simulated value was smaller than the measured value. The
MAPE, rRMSE and MBE of the measured values from the tower 2 were 100%, 70% and 1.9 ~ 6.3 W/m?, respectively, indicating
that the simulated value was larger than the measured value.

Keywords: ratio method, linear regression, wind speed, wind power density
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Applicability Analysis of Two New Concepts for Wind
Energy Assessment of Wind Farms in the Yunnan
Mountainous Region

JinYan, Wang Xuefeng, Fan Lizhang
(Yunnan Climate Center, Kunming 650034)

Abstract: Using 10-minute wind speed data from two wind towers located at the Yangmei Mountain wind farms in Yunnan from
2011 to 2013, we calculated two new parameters for wind energy resource assessment: equivalent wind speed and available wind
power density. These parameters were put forward by Yang Zhen-bin. The two new parameters were compared to the average
wind speed and the average wind power density respectively. The results showed that the equivalent wind speed was smaller
than the average wind speed. The wind speed frequency distribution was relatively concentrated and it’ s energy index tended to
the fact. The available wind power density was relatively smaller than the average wind power density used by a wind turbine.
Our analysis showed that the two new parameters have application value in the Yunnan wind farm for wind energy resource
assessments.

Keywords: equivalent wind speed, available wind power density, wind farm in mountainous region, Yunnan Province
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Table 3 Seasonal variation in the differences between V,,
and V, for towers No. 1 (a) and No. 2 (b) (unit: ms™)

| = e uE z5

(3—5A) (6—8H) (9—11A) (12A—%k%&2A)
140 A3 2.0 1.4 14 2.1
24N R 22 16 1.7 2.1

HT T AR 2 XU 2 DA BE R PR A EE HE A R I 3 IR
XFREER NI — N EWNSE, EEMEX RS

SRS T AN KA G, 7R _E AR
Fra. FHRGEIE R RN, DRERwAD, BrblS
FH ) 8 AR AR AL b I S 2 XGE R [ 2 4
FEEZ

[E RS, 25 F8 2 AH 24 RUH 2 B S — P 35 XU R 771,
PrE RN bR, MRMEF A6 i H B AG A F B &
MENSE, XFEMAESEARR TR AREHRE
P R XU RS VR I ELBL R T TR, XA R AE R
e TEUR PEAS iz AR 24 KU S 1 B IE M E R TE .
2.2 X iEmE

B3 B AN L 25T 2 KGRV, 5 A0 24 KGRV, X
T3 AT o E P AT AL SN R AR 2 X R ) T
IEA AT, AH 2 RGE B9 R /I R BE BT 5 B 451 45
R, (BN KRG B BT 5 LU R/ o &5 6 4 2 X HE 5
ANKRE, ML RGE I B b KSR T R SEbrH
KALT I TRER o> K, R IEERE T SR EEX—Y)
HE, BT B2 EEE sk, SK55%3)
IR SHEER, 78 La L i RGE B 2 & T L
JEAk, [R5 RE 2SS % B B R I B, TR
TPt X 2505 B BAR TP R . o SN s RGE

18

@ PR A
15

12

9

A%

6

owmmwwwmnn L L L L L L L L L L LLLLLLA
CHAMIIO OGN NRNNLWOLOLWNLOLNLOLOLWNLOLOLWOLOLWGN
OO —THNMITNONONOANM T
Al A A A A A A A AN NN NN
Mg B
18
(b) BTk AH 24 RH AT

15

12

B 1%
©

NGB BIGING N ONIAS N TR
AL T T T T T L 2 an
CSHANM LGN NNNLWLOLNLWNLWLOLNLWYLOLNOLW0LWLO
oSNNS SNBSS HNGY,
R B
E3 1#NXE (a) f2#MXEE (b)) SRRV, SHEZHX
RV XRS5 %0
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Review on Energy Impact of Photovoltaic Power Station
Construction and Operation on Climate and Environment
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(1 School of Electric Power Engineering, Shanghai University of Electric Power, Shanghai 200090; 2 Hubei Provincial
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Abstract: Photovoltaic power plants are effective in reducing carbon emissions and alleviating global warming. Global
photovoltaic power plants have been entering into a large-scale and high-speed period. So the climate-related and environmental
impacts caused by photovoltaic power plants should be given more attentions. This paper summarizes the related work on climate
and environmental impacts of photovoltaic power plants in China and abroad. Specifically, we discuss the current situation and
development trend of energy recovery and carbon emissions related to large-scale photovoltaic power plants, near-earth radiation
effects and thermal effects of large-scale photovoltaic power plants, local climate effects, and overall climate effects. The results
show that photovoltaic power plants have certain effects on carbon emissions and balance of surface energy budget. They can
be used to regulate the surface radiation level and temperature in relevant areas. Potentially, they have positive effects on the
ecological environment in desert areas. Currently, relevant researches in China are not systematic, and relevant work still needs
further exploration.

Keywords: photovoltaic power plant, climate impact, carbon emissions, ecological environment
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The Analysis of PV Electricity Generation Potential
—A Case Study in Shanxi

Guo Peng**®, Shen Yanbo?®, Chen Feng®, Zhao Xiaodong®
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2 Public Meteorological Service Center, China Meteorological Administration, Beijing 100081
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Abstract: Scientific and reasonable evaluation of potential photovoltaic (PV) electricity generation needs to be quantified and
combined with application for it to be useful for the creation of government policy and enterprise investment decisions. Using
Shanxi Province as an example, and focusing on PV availability hours, technical PV capacity, land utilization rate and theoretical
electricity generation, and considering geographical constraints, this paper establishes a method to evaluate PV electricity
generation potential using spatial statistics and analysis. The results show that the conditions of PV electricity generation in central
and northern of Shanxi are better than in other areas in the province, and the PV availability hours of these places are equal or
better than the actual PV generation hours in Shanxi of recent years. The results also showed the land utilization rate of PV in the
Shanxi is generally between 3% and 9%, and the macro site requires careful selection in hilly areas. We found that the northern
region of Shanxi has great potential for PV electricity generation and if fully utilized, the annual electricity generation could reach
1.2 times the total power consumption of the Shanxi in 2017.

Keywords: photovoltaic (PV), electricity generation potential, Shanxi Province, theoretical power generation
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Fig. 1 Solar energy resources of PV power generation in Shanxi Province (Figure a is the total annual radiation of the
horizontal plane, and Figure b is the annual equivalent utilization hours)
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Table 4 The annual equivalent utilization hours of PV
power generation in Shanxi Province
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Table 5 The theoretical installed capacity and land
availability of PV power generation in Shanxi Province
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Fig. 3 Potential of PV power generation in Shanxi Province
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Table 6 The potential PV power generation in Shanxi
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Analysis and Comparison of the Tracking and Fixed
Angle Bevel Solar Radiation in Liaoning

Gu Zhenggiang, Zhu Ling, Shen Lidu, Gong Qiang, Zhao Chunyu, Chao Hua, Xu Hong, Lin Na
(Regional Climate Center of Shenyang, Shenyang 110166)

Abstract: In this paper, monthly percentage of sunshine from 61 meteorological stations (1993-2016) and hourly global solar
radiation from six solar radiation observation stations were used to calculate and compare the level, optimal bevel and bevel
tracking of global solar radiation for each station. This was completed using solar radiation climatological calculations Klein
anisotropic scattering model and Hay anisotropic scattering model. The annual average number of clear days were derived from
the daily average total cloud cover from 1993-2016 to determine if they could explain spatial variation in total solar radiation
between the stations in Liaoning. We found that the optimal tilt angle lay in the range of 36°~41°, with the minimum angle in
Jinzhou and maximum angle in Kangping, Changtu, Faku and Xifeng, and the optimal bevel solar radiation in west, central and
north Liaoning were greater than that of the other areas, with the greatest solar radiation in north Chaoyang and west Fuxin. The
results also showed the annual tracking bevel global solar radiation in the central, west and north Liaoning were greater, and the
increase of tracking optimal bevel solar radiation could reach 700-2300 MJ/m? (13.0%-41.0%), and showed significant regional
distribution. Lastly, we showed the increase of the total solar radiation was greater in west Liaoning, but the largest increase of
percentage is in the coastal regions (>37%, and even >39% in south Dalian). Thus, the number of clear days or days with cloud
cover could be the main reason for the spatial variation of total solar radiation in Liaoning.

Keywords: the tracking optimal bevel, the optimal bevel, solar radiation

ROATKBHRECR A IR Bt T HE BRI AKYE, SRR
KFHRER IR — MRS AL T, ey v Actofs K P BEF4 4L
NHLEE, BIRTHA B, W ARRHAE BRI A B
AR

0 35

KPAES R — R AR 2 A3 i 4 € 5 (A
FAERSIE . AT EATHR KPR B R, AT
1 1S TS R, F ) 4 R 7 A B 4 B A I 2

RS HTT, BIEET ARSI B 448 TR
BFT e 48 B B2 3 A1 % X R 9P 8 4 91, T3
MAH B 2018 4 9 Al 28 B ; 14 IR : 2018 4 12 A 25

% —4E# : FAEs% (1984— ), Email: 393558873@qg.com
BIEMEH - £5%, Email: isgg@sina.com

HAT, AKBH B AR B 3 5 32 AR R FH RE
JOARBOS KRB RERIEE AL, ELARH BESG AR ) 222 77 30
2 R i e A 20 (R E 30D M35 iB R G Ex
O o KT EE AR REE R R A it DAL R
TH] b K BRI S 01 i SR TR 8 %, BRI 5T
R W2 B A ORI AR AT e, 5

84 | Advances in Meteorological Science and Technology S&EHE#R 9 (2) - 2019



K R0 f FE A0 A R IR RAR AR B, il T
11.5%H14.1%, KFIatR iRk 5 5 e i B (E 5 Se 301
RELES% LA, SEA eI L — K FH RS TRERF 7T 1)
FE, e PR R LERE E e X6k T
%) o A MU0 AR INF S 25 A 28 B8 T B T b K BH 4 5 = 1 i
Bebk . WISIHERIRR K YE . ¥4 M S PR R 2 B 4
SR Hay B R, FEERE R RS E, S
33 7 A AR 1) 2R T8 AR T e AU 1 R IA 0
DA R o 8 1] — et X AN [) 5 A7 A B iRk i H P H
R R S AR AT T A BB R
e B S 45 A o SR AR WA R R RS I AR, DL
SN RS R E RN, 5w B BRI
THIAH B, 4% H B0 AR, A AR B UV 48 S mT 8 0
3%~15%; 2= 175 SR e 3k 3 i o el v AR O L B
EE AR )17 450 1 [ 5 X AR B it AR B2 140% 2 4 s A%
Dt 25 PV s 5 i S O SRR AE WA AR K R R GE T
NTIREIAR K I ITHCR, WiNkBEE, HAF
BT SR H R R L AR MRS 22 A, AR AR %
T A A6 A B B TR AR AT T X B AT SE AR

Mk Theftiak Gagizl) Rm _ERBHE S
Tl S AR D, ELSK Bb 9 b 22 28 s AT B YA )
KFHBEFRSS, 458 RIMAR KAV, EHA M
eI W B S At AN e o D G e 1 < 1 8
K FH BEFEARBR FIAS [ 22 2% 75 X BT 3R 45 1 K FH 6 4 o =
ERB K. Ak, ASCLUILTE NG, Rz
R P 8 S R U AT AT, BRI AL T K
FHREYGAR K B BERL 22K 1R
1 #AREFE
1.1 HRSKIE

A AE R R IE T TR SRR, E
FRITE R T 61N A ), 1993—20164E H IR H
Sy FRIZH BE, 1987—20164F H P8 =EHdE, H
E X H PR <2MCN R 6/ K BHEE SIS
Guhi CRFRCONERSTEED R KPS 5 BE,
SN KA M S G uh (PLBH. FIFHAKE) , TR
VAR T ME— AR S R, HARSEAN RS
st R R AERR S (GRD)
1.2 |RF*
1.2.1 K¥EE EXHRENNHEE

SR TR LB HE S TG S O b XK BH e
ST AR (SR B,

Q=Q, (a+bs), ¢)

X, QNHEE IR SRES, QR B, S
NHHBESE, a. bNEK R

Advances in Meteorological Science and Technology S&EHE#E 9 (2) - 2019 | 85

R e

F1 ITHNKAEFUWNSKHELREFEER
Table 1 Overview of the six solar radiation observation
stations in Liaoning
SE EREEM ZEURE  REESRNTE
AKCFTHOR FHESAR ST #%

e BE

TEFH 123°31°E 41°44’N 49.0 1993.01  INHENS . ELZAEAS. %
LP NS g )
i1 120°26’E 41°33'N 1753 1993.01 VSN ERSE )
Ki# 121°38’E 38°54’'N 915 1993.01 VSR NIERSE )
B 122°51°E 41°58’N 309 2005.01 K THIK BH g 5
MYk 120°45’E 40°36’N 205 2005.01 KA BA g S
Gifl] 124°47°E 40°43’N  260.1 2005.01 PSRN ERSE Py

1.2.2 REFANREGAEAHSENOARITE
R T L i B R R B AR S 9 B R .

BRI A S AR S, 8 R Klein % ) 7 Pk U A,

{2 2 R

H, = H, cos @

cos g,

H H
H, M+0.5 ——2 |(I+cos B) [+, (2)
H cos 0, H,

p(Hb+Hd)

A, HOABIRHITGRES & (MIUm2) |, H /KPR
W LR, HoNK BB R BU RS, 004
ACFIRIRBIYENSS A, ORI ERIRFYEAS M, B
AR S KPS M, pth RO R (R2)
ARSCHO0.2. HONRAJRANKT R RS &

F2 HERSEp
Table 2 Surface albedo p

l-cos
2

X FTRELX EELX TREME EXREME Et Tt

P 0.14 0.08 0.27 0.11 0.2 0.18

1.2.3 BEANEARSERNHE

K Hay % [ 5 PR RO, A ARk bR 2 R
SRS R (Hyp 2l KD RES EMER RS
TGUE53 50 43 A1 () WU e S B P 3 - AL AR, T RISy
-

}{J(l+cosﬁ)} (3

0

- {ﬂRﬁo.s(
HO

A, ROMMBURHE 5/K-F i BB RS b, Sy
1
ﬂﬁ%%%ﬁﬁ,&%ﬂﬁﬁﬁag?
K oNiE ER AR IR 4 5 R PR e B, AR
FHE FEfhI R A, R’
cos f =sinh =sin @sin d +cos ¢ cosd cos 7,
K, pNAMARE, KBRS, THEARAT:
8=0.3723+23.2567sina +
0.1149sin 2 —0.1712sin 3 — , (D
0.758cosax +0.3656 cos 2a + 0.0201 cos 3



]
= $ =‘-v

SR
dvances in Met S&T

o, e, Wa=2200) e, g
365.2422
H IFEAE A BIFF
N, =79.6764+0.2422 (443 —1985) - -

INT[ (44> -1985) /4
TN KBRS f - CURR B RRT /N ) FOR

B e 08 2 BRI £ r=[80+%—12jx15°, So

N7 Fott Zm HOKFHIY,  H AL 5T 8] 5 9 FOR BN 75
BRI Sy, ARJRREATIN ZEIT IE,

E
SO:Sd+6—(‘):S+

, (B
7= 120°—(JD+£] x4 /60+£
60 60

STIF 4 B Il SO0 i f 143, IDAIIF 45267 24 H
ZRERIZ Sy, EJNI 2,
E, =0.0028-1.9857sina +
9.9059sin 2¢r —7.0924 cos o — 0.6882 cos 2a’
Ko HA, HHEITEFRET.

BRI RTTES W CRBASE S TR 56—
e,

H,=E xE xsinh, XAE KM%, #HA
SRMEH (WMO) 19814 [ HEFE 1367 W/m2, E N
R HH PR IT IE R %, I KBH B A .

E =1.000423+0.032359sina + 0.000086sin2¢c —
0.008349cosa +0.000115cos 2« ’

EEEAR IR AR T K6, Fibia R
(TP N EE A R = A W

H.=H.R, +H,+0.5pH (1-cosf) , (8)
o, HOAKSEI ERFH S RS & p AR R G2

— RGO, R T S AR A AR N, R
HHAE L.

1.24 TTREERMNE AR EFNIEERE

R A IOH 3t 328 I 4 4 St 9% e} 45 215 I 7K 1 T b
BB AR ST, DAKOKSFI b BT B 4R A
SHAR ST b K SRS B b, RN R H R R ) 3
b 5% S 3 147328 1N % % St T o 7K S T 6 5 110
Ry, Z5APIR. FEfa. i SHBHAI R b 1) g i 7K
SR B SR TR R L (3D s (8) 15EI
eI TR BT WAPHAN O B B R R
PN DS 7 i i 2 o K S ES B EN 5 W NITRC By N UE PSR 2
BFo MIMARRID. FEM. Bk, LB, KA FH
ARG IR 18 B AR AR~ 25 K PH sl B8 5 5 -1 2 7K
TH] SV ST 1 U AR

F BB %k RGO, K H55AN R Sk 1) H

)

N 20 3 73 3] 45 60 4 3 ki [R] S0 ) TR 0 R 3R AT A
RYETHE ORS¢ R AU 0.01 /0 B 25 A 36 ) , HL
R 2 P e v S o ) 3 B 2R T 4T 2 K B e A i 5
T KT T AR S O EUARL, I ofe LLiZ AR e S il )
RS RS ——h X (D) R, RAFEI%
v AR BB BR AR I S R A . AR AL

MWL gEf. BTIR. TLRA.
IEFNIRH s IR 23

e, HARRARIESES AN
SR KT T A A

TEBHE R FZIN R,
Py BB ROESFEA
TLFH N IZ I 2RI
55 MNEFEAT A5

RS K P B
i R 4 I

Sy BUREES ROERA
90 0ot Sou hy En Ry AR (3) L AR (8) |

M. vEf. BT TLRR. KEREAR
A6 B 2OK FH 4 A

" R AL

4

SRR S
A U8 G936 B A B B K L
PR || P
s | | UL
; AR ST
SR

| A R R |
B BEREXKEIEHNES

Fig. 1 Flow chart of the calculation of tracking global solar
radiation

1.2.5 HHIEE
NT BB RN ERG A AT, R
AR BOHEAT 0P, AR

;x,’yi

o e o (9
;Xi gly,

A, nyuk sk, An=61; cosdA iR EIFE LR
FERIE EFRFR: X Vi AR CE A £ TERTR
B ERE. MURBEEN—1.0~1.0, %T1.0
R EEME, ST 10N KR RELMKR, %T
0.0 KR FEEAFIEL, BB A RN AR,
R K2R B T A -

2 KFEAXREEH

2.1 ATEEAAEESIES
FIFEHRA A3 APk FH 3k 43 1) 330 47 1 3 K BH 4

cosf =

86 | Advances in Meteorological Science and Technology S&EHE#R 9 (2) - 2019



SFHBE S RWUE, 193] LR3u ALK R ¥a.
b, ¥3NMuiMAR KT 2B VEERFEE (RIES
BED , NMEEL T8 & AR AR R %a. b.
KA (1) 15205355 /K E-F 3 S, R
F = PR B A B AT IR, 19 2448 /K P T 4F P35 2
LT

T A /KPS RS aES (B2 B2
PG M) AR B e D B S, T I EARH T . %
WL X RN R M X W B R 2, KP4 T8 A48
SHIE 215100 MI/m2L) L, A I AT i 2K P T4
S35 34 5 55 94800~5100 MJI/m2, 753 EH S /b, 4E
P15 K AR S E 4413~4800 MJ/m2,

43°N

42°N

41°N

40°N

39°N
& i
PRI PS5 5/ MIIm?2
4432.6~4800.0
4800.1~5100.0
5100.1~5358.6

119°E  120°E 121°E 122°E 123°E 124°E 125°E

B2 TT&EKEEEFHABERESSHE
Fig. 2 Contours of the annual level global solar radiation in
Liaoning

22 HHERWAEESH

W 1L 7 48 60 K B 4R S LIk R B (SR 1D
KV T AF P 33 OKBH B 4 & S HE R AT X B, 1F
W3 AL, BRI R AH X 1R 22 1) 48 0B N
5.0%~5.6%, MXER, FHRAN UGN R ZE R4
XHEAED.3%~3.7%. LRI F, KT 1 K BH 4 5 )
HESHAE 2 LLB T (5 1 o

3 KTFEAPRBIEHOERES TNESTEE
Table 3 Comparisons of the calculated and observed level

global solar radiations

WE o , .
- R o ®mE AE MR ks

HESHAH 4908.4 52065 4599.9 4746.0 5131.1 47285
MIME 5004.1 4930.2 4537.0 49259 5146.7 4979.5
AHXT 15 22 1% -1.9 5.6 1.4 -37 -0.3 -5.0

3 REMAKREDES

3.1 KB FE EAPRE RS & S E5 LG
VLB R — B A A S R, R K

T B B A SR AT LR B A 1 %

L, A eSS K T K B S8 ) 3

Advances in Meteorological Science and Technology S&EHE#E 9 (2) - 2019 | 87

R e

i RUKT B BRSO R, R SRt A 2 5t

FAG R HAD TR vl A A S iy, AR R 4R K
FH ELAR 5 o
R4 MRS KRUKTEHE EXREZES S BESTES]

(BfL: %)
Table 4 Ratios of the level direction solar radiation to the
global solar radiation in Shenyang (unit: %)

=" 1A 2R 3A 4R 5A 6R 7A 8RA 9A 10A 11A 12R #
1993—20164F 52.3 55.6 57.6 53.5 54.0 46.8 39.8 48.5 58.5 60.3 56.9 52.1 52.3

3.2 EMAREAMHESIESR

I T8 A A B N36°~41°, f/MEIESE
M, RS AERAEREE. B BEMEE. &
FET A A} T ) K BH S S B P b ) 2R R O R D
I PR AN AL X B B %, 1A $5500.1 MI/m2LA
b, Horb, BARHAEEA R IO X i 2, R F
6000.1~6225.3 MJ/m?2, 1L 7 4= 3B A1 R 5 4 X B 52 i
b, A R SR A F5051.9~5500.0 MJ/m2,

43°N
42°N
41°N
40°N
K27
T £ [ 5 3ROK PR B SE S/ MIIm?
39°N 5051.9~5500.0
5500.1~6000.0
6000.1~6225.3
119°E  120°E 121°E 122°E 123°E 124°E 125°E

E3 ITHREMAMEAELESSHE
Fig. 3 Contours of the fixed angle bevel global solar
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annual global solar radiation in Liaoning
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Study on Optimal Design Method for Stand-Alone Solar-
Battery Hybrid Power System in a Practical Environmen

Kang Kai, Sun Zhenyu, Zhang Chao, Zhang Yunlong, Li Hui
(Power China Hubei Electric Engineering Corporation Limited, Wuhan 430040)

Abstract: Remote areas and areas without electricity are usually unable to access the power grid. An off-grid solar-battery system
is a good way to decrease local power shortages. To make full use of renewable energy and economically provide power to
remote areas and areas without electricity, some additional information regarding influencing variables is needed. We need to
identify the expected load rate and life cycle cost, load characteristic, solar resource analysis, actual environment characteristics of
photovoltaic modules, energy storage, and power matching characteristics. We used these factors to optimize the design of an off-
grid solar-battery system. The results show that the optimal storage of an off-grid solar-battery system can satisty the local basic

power supply economically in a region of Africa.

Keywords: solar-battery, power shortage, expected load rate, life cycle cost
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Development and Application of Wind Energy Solar
Meteorological Service Business Platform in Gansu
Province

Zhang Wenbo, Yan Xiaomin, Wang Yatong, Di Yanjun, Wang Qi
(Gansu Provincial Meteorological Service Center, Lanzhou 730020)

Abstract: Meteorological conditions have a significant impact on wind power field power forecasting and safe production.
Therefore, it is important to carry out targeted research on new energy meteorological services. The Gansu Meteorological
Service Center is guided by service demand and has developed a wind energy solar meteorological service business platform. This
platform includes basic databases, real-time weather monitoring, numerical forecasting and data analysis, power generation power
forecasting and displays business management. The results of this business application show that the system runs stably. The
platform provides technical advantages to meteorological departments for numerical weather forecasting, can improve operation
of wind farms, and improves the efficiency and quality of new energy meteorological services. It has concrete application and
promotional value in some provincial areas.

Keywords: wind energy and solar energy, platform development, model training, wind and solar power generation forecast
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Table 1 Comparison of monthly average short-term
accuracy of wind farms before and after the platform

application
K% R FARTERRE/% R ISR % EHREIRE %
AKS 63.87 72.90 9.03
JIYXQ 78.72 84.92 6.20
HYZ 88.58 89.61 1.03
MCS 84.82 87.33 2,51
HTXNY 83.33 83.38 0.05
DTWW 64.01 68.64 4.63
ZDTTY 75.59 80.21 4.62
YHBL 83.51 85.70 2.19
HNYG 80.71 84.84 4.13
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Preliminary Study on Calculating Wet Ball Temperature
Using a Near lterative Method

Liu Yinxiu*, Xiong Shouquan®
(1 Hubei Meteorological Information and Technology Security Center, Wuhan 430074
2 Hubei Meteorological Service Center, Wuhan 430205)

Abstract: This paper mainly discusses the method of obtaining the wet ball temperature of automatic weather station by close
query and iterative calculation. Based on the Gof-Gratch formula, a small humidity check scale with temperature at 0~48 °C
and intervals of 3 °C under unfrozen conditions is prepared. This check scale includes wet ball temperature t,, vapor pressure e,
relative humidity U, and pressure correction parameter n at each t value. The small humidity checklist can enable the calculation
of t,, in batch using automatic weather station data such as t; and e,. First, the t, and e, tables are linked to the small humidity
checklist to make a close query. Secondly, an iterative calculation of t, with a step length of +0.1 is performed using t, e, and t,,
values while keep e value unchanged. During this iteration, t changes with the value of t,. Assume that the temperature of the
changing wet ball is ¢/, and the corresponding air temperature is ¢. The ¢/, is the solution of wet ball temperature t,, when | #'-t,|
reaches the minimum value. In order to improve the accuracy, t,, can be adjusted appropriately.

Keywords: wet ball temperature, close to query, iterative calculation
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Table 1 Example of a small humidity checklist

t t, U e n t t, U e n
30 109 1 03 4 39 160 4 28 42
30 110 1 04 4 39 161 4 3 41
30 111 1 06 41 39 162 5 32 4
30 112 2 0.8 40 39 163 5 34 4
30 113 2 09 40 39 164 5 36 40
30 124 6 27 36 42 167 3 21 45
30 125 7 28 36 42 168 3 23 44
30 126 7 3 35 42 169 3 25 44
30 127 7 31 35 2 170 3 27 44
30 128 8 33 35 42 171 4 29 43
30 129 8 35 35 42 172 4 31 43
30 130 8 36 34 42 173 4 33 43
30 131 9 38 34 42 174 4 35 42
30 137 11 48 32 45 178 2 22 46
33 201 75 377 4 45 179 3 24 46
33 202 76 38 4 45 180 3 26 45
33 206 78 392 4 45 184 4 34 44
33 297 79 395 4 48 194 3 34 46
36 339 87 515 2 48 195 3 36 45
3 340 87 519 2 48 196 3 39 45
36 341 8 522 2 48 197 4 41 45
36 342 89 526 2 48 198 4 43 44
36 343 8 53 2 48 199 4 45 44
3 344 90 533 1 48 200 4 47 44
3 345 90 537 1 48 201 4 49 43
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Table 2 The number of measured records corresponding
to the distribution of query results (unit: record)
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R3 FEIRIEERABNMFHIEAKBERE
Table 3 Typical case of iterations of at different temperature and humidity sections

Fe t e t, U t, e, " i &L,  ERREK  e-e iTIERHIt, ITERRIRE
1 0 0.6 —5.3 10 —0.5 0.8 —5.4 —5.6 —5.6 4 —0.2 =53 0.1
2 0 0.6 —5.3 10 2.4 0.4 —3.9 —3.7 —3.7 17 0.2 —3.38 —0.1
3 0 1.8 —4.1 30 =il 1.6 —49 —4.7 —4.7 7 0.2 —4.8 —0.1
4 0 1.8 —4.1 30 19 2 —2.6 —28 —28 14 —0.2 —2.7 0.1
5 0 31 —28 50 —2 3.3 —39 —4.1 —4.1 14 —0.2 —4 0.1
6 0 3.1 —2.8 50 2.5 2.9 —14 —1.2 —1.2 17 0.2 —1.3 —0.1
7 0 4.3 —1.7 70 =8 45 —3.4 —3.6 —3.6 20 —0.2 =& 0.1
8 0 4.3 —1.7 70 4 4.1 0.6 0.8 0.8 26 0.2 0.7 —0.1
9 0 5.8 —0.3 95 —0.3 5.6 —0.6 —0.5 —0.5 3 0.2 —0.6 0
10 0 5.8 —0.3 95 4 5.6 19 2.1 2.1 25 0.2 2 —0.1
21 10 12 1.6 10 6 1.4 —0.6 —0.8 —0.8 25 —0.2 —0.7 0.1
22 10 1.2 1.6 10 14 1 3.6 3.8 3.8 23 0.2 3.7 —0.1
23 10 3.7 3.7 30 6 3.9 1.6 1.4 1.4 24 —0.2 15 0.1
24 10 & 3.7 30 14 35 5.6 5.8 5.8 22 0.2 5.7 —0.1
25 10 6.1 5.6 50 6 6.3 3.6 3.4 34 23 —0.2 35 0.1
26 10 6.1 5.6 50 14 5.9 7.4 7.6 7.6 21 0.2 7.5 —0.1
27 10 8.6 7.4 70 6 8.4 583 5.4 5.4 21 0.2 583 0
28 10 8.6 7.4 70 14 8.8 9.5 9.3 9.3 20 —0.2 9.4 0.1
29 10 11.7 9.6 95 9.8 119 9.7 9.5 9.5 2 —0.2 9.6 0.1
30 10 11.7 9.6 95 14 115 11.3 114 114 19 0.2 11.3 0
41 20 1.2 6.9 5 15 1 4.2 4.2 4.3 27 0.2 4.2 0
42 20 1.2 6.9 B 25 14 9.4 9.3 9.3 25 —0.2 94 0
43 20 7 10.9 30 15 7.2 8.8 8.7 8.7 23 —0.2 8.8 0
44 20 7 10.9 30 25 6.8 12.9 13 13 22 0.2 12.9 0
45 20 11.7 13.9 50 15 115 11.7 11.8 11.8 22 0.2 11.7 0
46 20 11.7 139 50 25 11.9 15.9 15.8 15.7 19 —0.2 15.8 0.1
47 20 16.4 16.5 70 15 16.2 145 14.7 14.6 20 0.2 145 0
48 20 16.4 16.5 70 25 16.6 18.3 18.2 18.2 18 —0.2 18.3 0
49 20 22.2 195 95 195 22 19.2 19.3 19.3 3 0.2 19.2 0
50 20 22.2 19.5 95 25 224 21.1 21 21 16 —0.2 21.1 0
91 45 4.8 19.1 5) 40 4.6 17.3 174 174 18 0.2 17.3 0
92 45 4.8 19.1 5 49 5 20.5 20.4 20.4 14 —0.2 20.5 0
93 45 28.8 28.8 30 40 29 27.7 27.7 27.7 12 —0.2 27.8 —0.1
94 45 28.8 28.8 30 49 28.6 29.6 29.7 29.7 10 0.2 29.6 0
95 45 47.9 34.6 50 40 47.7 33.6 33.6 33.6 11 0.2 3315) 0.1
96 45 47.9 34.6 50 49 48.1 35.3 8518 35.3 8 —0.2 35.4 —0.1
97 45 67.1 39.3 70 40 66.9 38.5 38.5 38.5 9 0.2 38.4 0.1
98 45 67.1 39.3 70 49 67.3 39.9 39.9 39.9 7 —0.2 40 —0.1
99 45 91.1 44.1 95 44.4 91.3 44.1 44.1 44.1 1 —0.2 44.2 —0.1

100 45 91.1 441 95 49 90.9 44.6 44.6 44.6 6 0.2 445 0.1
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0 50 0.1 30 5 0.1~0.2
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950 0.1 10 950 0.2 20
6 5 01 30 95 03 960 01 13 960 0.2 25
6 50 0.1~0.2 36 5) 0.1~0.2 970 0.1 17 970 0.2 34
6 95 0.1~0.2 36 50 0.2~0.3 980 0.1 25 980 0.2 50
12 5 0.1~0.2 36 95 0.3~0.4 990 0.1 0 990 02 100
12 50 0.1~0.2 45 5 0.2~0.3 1000 0 0 1000 0 0
1010 —0.1 50 1010 —0.2 100
12 95 0.1~0.2 45 50 0.3~0.4
1020 —0.1 25 1020 —0.2 50
21 5 0.1~0.2 45 95 0.5~0.6 1030 o1 17 1030 02 a4
21 50 0.2 1040 —0.1 13 1040 —0.2 25
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“We’ve been working with many small-to medium-sized
European companies within this new part of the space sector. Our
projects aim to fly promising new technologies in space at low
cost, and rapid pace, which our partner companies can then exploit
commercially. We' ve set up a standardised lean project approach, by
tailoring existing European Coordination for Space Standardization
regulations specifically for CubeSats—the European rulebook for
mission development.”

“RAN—AHBM G/ B B B8] 3 — 7 R BT AR IR
oA, BAVE B AT B L AR RA . Hik EAIATIE AHF09 2
B H AR, KAV TG BIR AT LB . KA1
G5 TAFEAA A A T E 7745 7 ik, B 4 A A RM
AR EWRARTE, FEER T2 A L2 FA——BH
IR E TR AN T, 7
M= FTF2019F4B AL T EFFHRA "MLHERE
2" Nk EERECTIERNEIINME. iz (CubeSat
Systems Unit) B9taZE ARoger WalkerfUfiEREsRAE, ESARE
HEEWAREEFENEER A, MR NEEL TR
TERARE M.

“This satellite mission is certainly a challenging one,
but I’m very happy to say that we are now formally out of the
commissioning phase, which encompasses the first four months
of a mission’s life in orbit when we do all the checks and tweaks.
We still have some work to do to make sure Aeolus delivers on its
promise as we have to improve on the way the data is processed
taking into account the peculiarities of its instrument. And, we must
remember that this is a completely new type of mission, so we are
learning all the time. We also have field campaigns going on all over
the world to help with the process of calibration and validation. This
means measurements of the wind are being taken from the ground,
from balloons and from aircraft to compare with measurements we
are getting from space. At this stage, the results are expected to be
announced in March.”
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“The cubesat industry is just now, | believe, starting to take
off, and the data that they’re providing, particularly with the GPS
radio occultation data, is incredibly valued.”
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“In the next 10 years with so many new satellites under
development, we will need to tackle the issue of extracting
information from their observations and making use of it in terms of
an ever-growing variety of applications and services. This is where
Al is fundamental and offers a crucial opportunity not to be missed
to solve these problems.”
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“We work in partnership with the EU and Eumetsat to achieve
an Earth observation system unlike anywhere else in the world. ESA
delivers scientific and technological excellence through the satellite
missions we develop, which are exploited by Eumetsat for weather
forecasting and by Copernicus for information services on climate,
the environment and public security. This together creates socio-
economic benefits through public services all over Europe. And,
in turn, supports businesses, entrepreneurs and start-ups with easy
access to vital data for new business ventures and high-tech jobs in
Europe's digital economy.”
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“Launched in late 2016, the spacecraft have provided round-
the-clock surface wind speed measurements to help improve
intensity forecasting of tropical cyclones. The extended mission
opens the door for many new science opportunities, in addition to
continuing the primary mission objectives. We are making some
engineering and operational changes to enable new types of science
while maximizing science returns in this second phase.”
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“Right now, forecasts are generally not accounting for what
happens to a raindrop after it is picked up by radar. Evaporation
has a substantial impact on the amount of rainfall that actually
reaches the ground. By measuring that impact, we can produce more
accurate forecasts that give farmers, agriculture specialists and the
public the information they need.”
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“In our modern, rapidly changing world, there are many
things that serve to divide us. Science should not be among them.”
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“We have maintained our commitment to continuity, today
and into the future, and earned our position as the trusted source
of environmental data. The U.S. no longer faces the grim prospect
of satellite data gaps in the polar orbit, which looked like a real
possibility in 2011 because of projected cost overruns and launch
uncertainty.”
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“We must be ready to respond to new transportation
technologies with improvements in weather research and technology.
That will require additional investments to assure mobility and
safety. Upgrades to infrastructure are necessary. The technology that
can benefit us by making roads safer will likely require additional
funding. That may be the biggest challenge to full implementation
of connected and autonomous vehicles.”
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“Getting our data into the hands of renowned climate
scientists to help measure essential climate variables furthers
our mission of providing timely, global imagery and analytics to
empower informed, deliberate and meaningful stewardship of our
planet,”

Schingler, currently Planet’s chief strategist, said in a
statement.
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