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Development of Environmental Parameter Calculation and Evaluation
System for Phased Array Weather Radar Station

LU Xueqin, HE Yanli, AO Zhenlang
(Guangdong Meteorological Observation and Data Center, Guangzhou 510080, China)

Abstract: As an important supplement to the S—band new generation weather radar, Guangdong Province has accelerated the
construction of X—band dual polarization phased array weather radar. How to better optimize the layout, improve the coverage and
detection ability of the whole network, and whether the site selection is scientific and reasonable is particularly important. In this pa-
per, a new intelligent analysis and evaluation system of detection environmental parameters based on digital elevation DEM is designed
to objectively, quantitatively and automatically calculate the detection clearance projection area, the proportion of clearance to the to-
tal projection area, the proportion of projection blocking area, the detection clearance volume, the static cone blind area volume, the
low altitude blind area volume, the scanning three— dimensional airspace integrity, etc, Be able to output the comprehensive evalua-
tion results and suggestions within 1 minute when selecting the site. As an auxiliary site selection system, it has been applied in the
site selection of 26 X—band dual polarization phased array weather radars in Guangdong Province. The output conclusion plays a good
guiding role in site selection and provides a scientific decision—making basis for the construction of radar system.

Keywords: phased array weather radar; detecting environmental parameters; quantitative evaluation; system development
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private void buttonScanning_Click(object sender, EventArgs e)

{

Gdal. AllRegister ( ); Gdal. SetConfigOption (
FILENAME_IS_UTF8". "YES"); // % i

Dataset ds = Gdal. Open("D:\ 75 ik 3 2% 41t 5 58 0 97 F2 )3 \ GIS
HALAE B SO CRAT MO \GIS_DEM. tif", Access. GA_ReadOnly) ;

int rasterX = ds. RasterXSize; //# 1% % &

int rasterY = ds. RasterYSize; //$18 5 ¥

int bandCount = ds. RasterCount; // i Ex %k

double[ ] tmpD = new double[ 6];

ds. GetGeoTransform(tmpD) ; // 5 1% Ak bR 728 e S 5

string proj = ds. GetProjection() ; / /52 645 2215 B (WKT #%
KT

backgroundWorkerl = new System. ComponentModel. Back-

" GDAL _

groundWorker() ;
backgroundWorkerl. DoWork + =
DoWork; // M G & B4
backgroundWorkerl. RunWorkerCompleted+ = backgroundW-

ackgroundWorkerl _

orkerl_RunWorkerCompleted;

Control. CheckForlllegalCrossThreadCalls = false;//. NET %%
1B T 2R 34 backgroundWorkerl. RunWorkerAsyne(); //
Ja G & A

buttonScanning. Enabled = false;// 7£ %% BUGE R ] 25 1| 5 %

L AL L
textBox7. ForeColor = Color. Black;
textBox7. Text = "IEfE i S ARG, ... .. "
buttonl. Enabled = true;
}

ARFTTRAT, DA s R IR 2 T B AR 2 — e I Y. 4
ST R 1] RO 1 I N BE HEAT AR ARAE . AR H Z 0k
AT o SRR 7 2 4 1 6 o2 OB i 55 i %2
B 5 B G 81847, | & e REAE N P R E . &
$E15 1) backgroundWorkerl. DoWork -+ = backgroundWorkerl
_ DoWork; #A77ENE G1#84E, HEBRESIEEE, W6
TR, 5 E RS R T FEAER.

private void backgroundWorkerl _ DoWork ( object sender.
DoWorkEventArgs e)

{

string filePathOne = "D\ 7§ ik 3 3% ik % fi 0 37 72 17 \ 50808 95k
\demo. TXT" StreamWriter Rad_fp = new StreamWriter ( filePa-
thOne) 3 // SE BT IF — 4> SCAR SCHE

/7 VY ] O BEL R 4 0V A v B A

for (loop = 03 loop << LOOP; loop—+ +)

{

float AVG = 0, MaxAVG = 0;

Distant = 0;

NewDistant = 0;

MaxHight = 0;

for (i = 0; Distant < DataAskRange; i+ -+)//54& & & H
2L E R R

{

Distant = Distant + 50; //#% B %A 50 K I 25 6] b 2 i) — > 5
IR P 4 e

double[ ] LatLon = new double[ 2];

LatLon = ComputerNewPointLatlLon. computerThatlonLat
(Lon0, Lat0, Distant, Angle);/ /315 85 14 AL bR i & 45

AVG = ProcessGisTiffFile. GetMultifyElevation (ds, Latlon
[0], LatLon[1]);

hight = (float) (0.5 % Distant % Distant / radiusEarthMetres) ;

hight = AVG — hight;// #uEk il 53T i

}

HigthTemp = (float) (MaxAVG — StationHeight — Antenna-
Height) ;

BlockingAngle = (float) (Math. Asin(((HigthTemp— (0. 5 *
NewDistant ¥ NewDistant/radiusEarthMetres))/ NewDistant)) *
180 / Math. PD 5 / /3150 5 J5 (o7 1 45 i BEL 24 £A

//RAF R ) TXT e

Rad_fp. Write (( DataAskRange / 1000). ToString (). PadLeft
(5,7 4 "\t")s// T

Rad_fp. Write( Angle. ToString(). PadLeft(5, ") + "\t");//J
L £y

Rad_ fp. Write (( NewDistant / 1000. 0). ToString ( " F1").
PadLeft(6, ") + "\t");//f5% & &5 A B 85

Rad_fp. Write((MaxAVG). ToString("F1"). PadlLeft(6, ") +
N\ 5/ /B R

Rad_fp. Write((MaxHight). ToString("F1"). PadLeft(6, ") +
"\t 5/ /3T IE JE B R

Rad_fp. Write(BlockingAngle. ToString("F2"). PadLeft(6, ")
+ "\t\r\n");//BH$4 fA

Angle = Angle + Anglelnterval;/ /3 fin— /> [a] b (14 95 A5 £

if (backgroundWorkerl. CancellationPending) //# % J& & A H
1EJ5 B 4R S AT 19 He A4 AE AT IR

{

e. Cancel = true;

break;

}

}

Rad_fp. FlushO ;5 / /3 B P9 A7 B 0% U5

Rad_fp. Close() ; // & A % Bl 4

}

HTET RS, 20 m AR EE A6 2 TXT 3
e 1 s,

#1 1ttt
Jrfifs | RS /km | WEE/mo | TERE/m | B
0 48.5 504. 0 319.8 0. 36
0.25 48.7 516.0 330. 3 0. 37
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HigthTemp J& xR i) 1IEJ5 05 & . NewDistant J& [H %4
Y5kl Z A A EE

TERR B R AR 2 T BELES T R0 A A AR R B Rl BHR A
AN 4 FT LA . VR 1 BEL 2 A 1 B R ) (B AR A AR T 2C

Antenna-

1 B R A A BRI S B AR g2 R A A B X
L EW. &5, WK 4 PR,
RAHBEMAE T AALZ HIB R, &P,

AT IS AN K 25 P o 4 T 3R R mﬁﬁé ) 7 35 v
DU R S L LA B A B A 2
R E AT AR T R S TR A A 5 1 R RE T
it S A SR AL RN BE Ty 1) 45 G o RE 1

SRR E PR AR TE — s I A AR . Dk T
W RHES . 2 AT B AR . SIS BOR
LR RENS B 1k 19 doe A o B AR (R AT S o R 2 5 08
TR R B B G O0 bR BRTE B R AT S R R .
FIREHIE T A B . e X K R0 B T 1 &
XX 73 B e R PR B A AR R AR A R T R

it ?:{;1;3‘513491/ N\Egmg 100k
. shsogen e e/ S T,
y ‘g\ T / A

oS /%

\ 1/
\ J w ;//)

e, /) >
I~ RBSGRIBEE H-2 A o (S 20214£09 A 06
B60° 330° 300° 270° 240° 210° 180° 150° 120° 90° 60° 30° O0°

&4 BHES M

AR
H = h -+ 1000Rsind + 0. 058 9R’ (1

£ (D, R RREEE (m), 6 MiERMA O, HAW
MEE (m) o RZF RIS L km g B A7, AR 35 8 i
A0, W5 EHH AR E H N1 km, 3km f16 km, A4
Ay AT IR e RN BE S R

A 0. 2577 {57 ) B 1) 454~ J 1l ko o7 PR e 2 =X mT A4y
SR A AT B 1 km 5 B 09 F 58 AT DA SA B 04 de R R BE
B SR A A A T OB 0 B B AR YRR L 0 i 26 B
A FT R R, WE S s,
3.2 ZUhBHERHIME

Zuli DB SE BR b S B A B il A5 00 6L B 4 ) A i
Qb 1 25 5 B T 2 o A S R v L A AN [ 2 o
R —igZu DrE . SRR . RS B H X 0 1% A H
Az RACHE R A b 5 48 78 0 L 52 17t B A AR DAY A o7 B
R, SEEEEE 1 kn, 3km f6km, HFS5HEMN
WiSAHBE R PR B AT REAS — K, A UEHHIEAR T, AL AHIEAR
i, M RELSERPE A HEESAETE, WRMAKE
KIEN LB FFFTLE . Wk, 765 7 F 2 Xy E 4
il Al SR PEIEL, S TR T R A B T SR Y L
R PR MM RS . R T H 3@ N R R R, X
HiEditrBmA. &6, &b, X N SLaG %, T8/
BRI L B, BT ) DU ) E B e/ — 8 H
HEATIH— L AR B A 35 N 54 K/, IR 1 km, BREp
£ 45 km WPFEIANIE 6 BT s,

BB M www. jsjclykz. com



© 250 P A 5 45

529 &

4 AR R N BUPPIEH : 45k
ZRE: 112.954911 IR 5m
ZiRE: 23. 3631 R 10m
W 2By

—lkmj’ﬁﬁ

AR LA 2 il H
I RE RGN  H S

20214E09H11H

5 ARGEHEEZIE

DHESE A AR AR R S R ISR YR e .
PHEPLLLE: 113.12610100E. 23. 04799950N. (K G )E) 1km
BIERR: JRE AR L. I 20214F09 1

K6 PFE

4 BEH:SHMINEELIH

TIPS oxt OHF S, BT A28 Gt R i =
ABOE PRGBS . BUEH#S A7 0. 5° R kL 1. 0°RL A 1. 57
PLE o fBOE R B R A 0. 570 B ELAT 10707 L BLES . R4
SRR . R EE, B 1. 0° L B 770k BT L
P, BCOLVEEHERH 2, BHA% A 1. 57 DL ka2 5° L BT i
BHAS, BCOLYE & HEBH £ . MRS ™ ERE 2 8. R,
— e 2 4 AU, AR D BB 25 10 ) e e A e A
gy A, T e AU S

TempSaveFileName ="% W7 #7 i & . txt";

StreamWriter fpl = new StreamWriter ( TempSave-

FileName)-//iﬁ“kﬂﬁ*")‘(zliif”ﬁ
fpl. Write(" I R B v s A R R O T AR < \ e\

n", StationName) ;

float sum = 0, percent;

int flagCnt = 0;

bool Startflag = false;

int MorelOBlockingAngle = 0;

for (loop = 0; loop << LOOP; loop+ +)

{

if (Angle_BlockingAngle[ loop, 17 >= 0.5)//fH$4iH >=0.5
15 gt

{ ++sum;

if (Startflag == true)

{ flagCnt++;

Startflag = true; flagCnt = 1;

{ Startflag = false;

if (flagCnt >= 20)//#: 3k 0.5°, i iEHE 0. 5X20=10°L) |-

{ fpl. Write("J7 L A O} BEEN {1} BE R IX B, Jeg {2} 2 Y L O
HEM&ET 0.5 " MEH GESZ T 1077 D LS. \r\n",
Angle_BlockingAngle[ loop — flagCnt, 0], Angle_BlockingAngle
[loop — 1, 0], flagCnt/2);

flagCnt = 0;

MorelOBlockingAngle+ =+ ;

percent = sum * 100 / LOOP;

fpl. Write(" A 3 /0 & % T 0. 5 B4 A —
5B — A ) .y sum)

fpl. Write("BJ & 5 F 0.
cent. ToString(" £ 0.0"));
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