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Application of Four Common Weather Mapping Softwares in Drawing Rainfall Figures of Stations

CHEN Bo-li'"* (1. Changzhou Meteorological Bureau, Changzhou, Jiangsu 213000; 2. Cold and Arid Regions Environmental and Engineering
Research Institute ,Chinese Academy of Sciences,Lanzhou ,Gansu 730000 )

Abstract The rainfall figure of stations were drawn by 4 common weather mapping softwares. The detailed operation steps,some source programs
and obtained figures were introduced,and the advantages and disadvantages of 4 common weather mapping softwares were compared. The results
showed that 4 common weather mapping softwares had their advantages and disadvantages ,users could choice according to their preferences. NCL
and Surfer were recommended to draw rainfall figure of stations. These two sofatwares were simple in interpolation and figure’ s drawing of station

data,and the drawn figures were beautiful.
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1 TER G GA & T Z W . NCL(NCAR Command
Language ) J& 5% [ [H 5 K P58 0 (NCAR) Lol BR2# 5L
P b F R AT AR T A 22 B L AR G 5 o B b
BRI B, HZ2HEIERSE W, GrADS( Grid Analy-
sis and Display System ) f& 3% [5 I B % K225 R RIF R —3K
RGBT B, BAT AR R D RBR R L R PRk
A 5 Surfer J2: 32 [E Golden Software 2 5] F & 1 — gk 22 1l
2D 3D FDE A, B s KR E £ K 68 J1, 76 #2420
SGEETIY T2 o AreGIS 232 [E ERSI/A R A1 —&
SEREIN GIS -5 7=, ELA 9 K1 b Pl 1 1 L 2 [ 5000 A
22 [R5 A AR B A R A S TR, T TR
B T2

H AT, T B JURMRARAE SIS T2 N A SCRiR
B2 (AR B H A T B 20 SCHR AT 2
J, T [ s ) LR e A 42 PR SRR I A 0 e /b, 283
fdi P B3 4 VRN, A3 SR S50 A5 M T B 30l o e i
17T 45 T B PR E AL TR IR R P S o i
B MG, I HORE T 45 Rl A8 2 o a5 T B0 45, LA R
AN L0l W RS2
1 HIEER

i R Bl SR VL9548 8 M T 80 A 8hiili (3 AN
Fuk 7T AN X I)2017 43 13 HAY 24 h fia (SO h
rain. txt) BG5BT R (A0 1T
TR R E TSR R 2 B R H N T 9 A58kt
PREL A Al R B R Go , B R 5k [ 5 S hl b
HEE L,

TEEEA HHR(1987—), B L A RBA, TR, ML, K FRE
S % 5 A T AR,

KiSHE 2017 -06 -24
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Table 1 The format examples of rainfall data of stations

A R e STBEEe

EE} Sitlftlin Loizijtyl\lde Lj:fi;ljfde RE?nAf;ll
(E)//° (N)//° mm
00001 M 119.978 06  31.866 67 3.3
00002 47 119.550 00 31.710 56 5.3
00003 LA 119.500 00  31.430 83 16.0
00004 JbukfiE 119.881 11 31.800 00 4.4
00005 FeA 119.817 22 31.846 67 3.6

2 BRESR

2.1 ArcGIS 2B f{ii | ArcGIS 10. 0 #4745 6, &
5, FHIZ A D\ R IR b3 B R e s R R T
Sl Y 5 e M T Bl L T R )t B D e, DA
N changzhou. shp SCF 5 HAd HIEICHR A8 BT HLAR vh i 2R e
LI RER T R A I 2R 23R, 45 30 0 M T s S8, Ok
17l changzhou_boundary. shp S0, X5, S5 A vl S 80, fili
FHBS I D) REHS rain. vt SCAESA, FEEE B I XY Eodls
Ret A YR A b X PO HEAE, Y T EOLHES
JE, 7 F B PR B, T R LA R il R S i
bR Z (A1 GCS_Beijing 1954 A4R3R) o HUR, Kl S B5d 4
(BB L, 23 18] 20 B T RAR Hh i — i T H, v B
SRR TR : i A\ R R A, Y R e o M T
BE AR o 75 B EEERT , FRK R M FLLLS e o) 25
I, PRS2 T B AR R Ak B Y TR AT
18R 5Y - g A SR VE PRI A5 2R, a3 L e M T 4l
Bl TR A W AR TR L T, B, X R
ARSI LR B BE (b | A bt 25 J M A T80, TR 91 e b
119.05° ~120.30° E,31.05° ~32. 15° N, BV a] 15 8| fr i (19 3
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SR (B 1) o ML il ol s PR 25 BRal 0, AreGIS Hf:
IREST & AR ETH A SRR AL IR L, 0T T T g e, 22 1Y
FOBE Mt THAHATRPER , is A7 i 1 R e 98 UL
2 BR A B AR AL

MO0~ 5m
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Fig.1 The rainfall figure of stations drawn by ArcGIS software

2.2 Surfer 2E A% Surfer 12. 0 AT, B
5, HIAE Surfer AT 1 (145 M T 20 SR, A P S5 A 141 D)
BB 2. 17 343 HI/ERY changzhou_boundary. shp 5 A, Fi-{di F
S INEERTE N Surfer 7] Y changzhou_boundary. bln ( 44
shp SCUFHE Ry ASCITES SO ) o FTFFIE bln SO K8 i
WM 565 1 AT B2 AT R G g h & 25 B2 AT 970,
PRI TRt 970 A28 45 B KU F LAY A it £2) A0
M 2 AT TPt R A B, 32 2 7B T bln SCPFRTR 4%
Ko BRI, AT RS, TR — BAE DI REN rain. xt &
NG X PRI AR, Y FROE PR, 2 F Bk &, Jf ik
Pe— PR 705, W5 BB TE A TR, 11 R4 20 MU Tl i
#$119.05° ~120.30° E,31.05° ~32. 15° N B {E 5 7950
PRIFH rain. grd, $2 , T ARG AT 2 O RG R LLAMY
A X A LR 2 A5k O 1, AR EdE”,
R0 rd Bcdhaih FELASMIR S 258k . SERERORE — AL IIRE, SR
JEMUREHE rain. grd F1 changzhou_boundary. bln , Ri o] #5:3] 5
M) B , RAF N rain_blank. grd , If-( HI%S N A5 (£ 141 2=
TIReH LT A BJa AR IR b AL bR 45 Jd k1T
W B, X AR R EHG L S A ARk T
AW, @1k 2, “FMLIEIE”, R S AL A LA
ARSI s . (8 IS IN S5 (26 K12 D BE B3 rain.
grd RS HIVEL S B SO BITEZ A2 bln SCF
RIEHUCERIN 4 ARG T e (4% Surfer BOREN 9 47
Bt , FC IR A RN AR B AL 1 — A A X s
2 R) ARTEN changzhou_boundary_blank. bln  fifi FI¥8
I D BE- 5 A% 4L bln SCHF, JERHETSRARCY 6,
RIRDREI FLASNER Gy R (R ) o BT, RIRE AT MR AT
FARBLE , RV ATAR 3 s 0 ol s 1 181 (18 2) o ik 2 AT
BOEB AR EIER A I . IR 2 il i B 20 BR AT
M1, Surfer TIRERVFER Sy 5 K, 476 {8 5 BR A RSPkt , Jo 5 S
PR AR A S EAS AR 2

®2 bln XHIEXRE
Table 2 The format example of bln file

g{{)?Nn. changzhou_boundary. bln changzhou_boundary_blank. bln
1 970 0 979 0
2 119. 66826 31.617655 119.66826  31.617655
3 119. 66459 31.619829 119.66459  31.619829
4 119. 65974 31.619514 119.65974  31.619514
971 119. 66826 31.617655 119.66826  31.617655
972 119.05000  31.050000
973 120.30000  31.050000
974 120.30000  31.050000
975 120.30000  32. 150000
976 120.30000  32. 150000
977 119.05000  32. 150000
978 119.05000  32. 150000
979 119.05000  31.050000
980 119.66826  31.617655
32.0°N
40
3.8° N 3
30
31.6° N 2
20
3L.4° N 15
10
31.2° N+ 2
0

119.2° E 119.4° E 119, 6° E119. 8° E 120. 0° E 120.2° E

B2 Surfer LIk = H = E (447 : mm)

Fig.2 The rainfall figure of stations drawn by Surfer software
2.3 GrADS L [E {5 ] GrADS 2. 0 FfF #1722 1#
GrADS - Jovk B HEFUN R8O , 75 55 8 H H A S R i
F Rl SR A kR, @ H ] Fortran 1 F AT
S ARAb R, Rkt G R, SR Gl s UEA TR A B, By el
il B, 5 A AR (AU A TR, T3 rain. ot
R, JE S GrADS AT LAY — i 4 rain. grd,
static void Main(string[ | args)

{

string line  string[ ] str; /5 S AFH 7S B line, 52 SLF A
FRAA str

char[ ] stid = new char [8]; /& L F4554H stid b
54 GrADS ZHRK BN 8 ANFAF

int nlev = 1; int flag = 1; /% A nlev R B2
W sflag FonA TCHLETFORI (1 A7)

float tim = 0 float lon = 0; float lat = 0; float rain = 0;//
B SCPF BYAR B tim lon lat rain J3 7RI (Z 8 A

StreamReader sr = new StreamReader( @ "rain. txt" ) ; // )\
rain. txt PEzECEE

FileStream fs = new FileStream (@ " rain. grd" , FileMode.
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Create) 5 // 1 3C4F rain. grd
BinaryWriter bw = new BinaryWriter (fs) ; // rain. grd 3C {4
e itk
sr. ReadLine( ) ; // SO EAT (brdid T, TTH)
while ((line = sr. ReadLine()) ! = null) /3B E
FRE
{
str = Regex. Split(line,@ "\s + ") ; //{fiHIENIFAR,
PURAL (R
for (inti = 0;1 < 5;i+ + )
stid[i] = str[0]. ToCharArray( ) [i
9 1 M
lat = float. Parse(str[2]); /4B MEATH 3 DR
lon = float. Parse(str[1]); /&R NEATE 2 MR
rain = float. Parse(str[4]); /Wi NEITE 5 MR
bw. Write (stid) ; bw. Write (lat) ; bw. Write (lon) ; bw.
Write (tim ) ; bw. Write (nlev) ; bw. Write ( flag) ; bw. Write
(rain) 5 /¥[8 GrADS A% 2R
%
nlev = 0; //{fi nlev & 0, FERiZFIREGE R
bw. Write(stid) ; bw. Write(lat) ; bw. Write(lon) ; bw. Write
(tim) ; bw. Write(nlev) ; bw. Write (flag) ; /1% & GrADS #&
FER P 1 38
sr. Close( ) ;fs. Close( ) ;bw. Close( ) 5 // ¥ 741 1T #9314
B K]
}

/= ke

SRJE A rain. grd G 5 F AR ME SCHF rain. e, SO 24N
TR T et SCPEDA rain. grd Bl A ik s ST
1 GrADS Ay 2478 H i A stnmap - i rain. ctl, Bf 0] A= 5§,
rain. map ¥l i BRESSCHE
DSET rain. grd
DTYPE station
STNMAP rain. map
UNDEF -32766
TITLE Rain Data Sample
TDEF 1 linear 14mar2017 1mo
VARS 1
rain 0 99 Rain Data
ENDVARS

TIVERS 55 5 37, R AR (B AU A o 2220 B TR e R
119.05° ~ 120. 3°E, 31. 05° ~32. 15°N, 43 #F K HL 0. 025° x
0. 025°, AT K143 HY 51 x45 =2 820 Mg 5, [RIEE, i C#4
FEHI VAR R 52301 grid. grd , BARTEFUNR Fr7s o
static void Main(string[ ]| args)

{
int x = 51;inty = 45; /4l ST AMKE &, 280 09 45 4
L9

float grid = 1; /4% miAE =8, 40 1

FileStream fs = new FileStream (@ " grid. grd" , FileMode.
Create) ; // a3 grid. grd
BinaryWriter bw = new BinaryWriter(fs) ; /X8 —
il
for (intj = 05 < y;j++) /ZEHEFTHEER
1
for (inti = 0;i < x;i+ +) //&imEArIEH
1
bw. Write(grid) ; /5 A3
}
}
bw. Close( ) ; fs. Close( ) 5 // M0
}
[FIRE grid. grd SCFZR S A0 s 1 434 14 S grid.
ctl;
DSET grid. grd
TITLE Grid Data Sample
UNDEF -9.99E33
XDEF 51 LINEAR 119.05 0. 025
YDEF 45 LINEAR 31.05 0.025
ZDEF 1 LEVELS 1000
TDEF 1 LINEAR 14mar2017 1mo
VARS 1
2099 Grid Data
ENDVARS
TEE gs JIAHTIA A — A5, B GrADS Bl Y
RS, GrADS ST EMR Ak 2 — e 5 (R ] ff
5 = J7 B province — basemap. gs #f B 5E LA AL TAE . #21
A 1 A% BRI AE changzhou _out. txt ST, W] A ]
“2. 27 HIVERY changzhou_boundary. bln ST M flr 7
R (BRI, KA XS bln SCAFA% =R U8 i B ar
TEIL S A SO AR 5 A a7 B LR T A, 3 BRSP4
HIERT) o B 5 gs IAEA TR E AL B, [ H] oacres
BREICHS 3l BOHE 47 1E 21 22 1 4 B RS 505, 2 DR E
province — basemap. gs JEAT 1A Ak, BRIV AT 45280 B il £
K18 3) 588 gs BEFFUNT PR,
"open grid. ctl ' FTIT grid. ctl L
* FTIF rain. ctl X
"set lon 119.05 120.30 ' = B £ L
"set lat 31.05 32.15 ' = & & A EE L
"set grid off ' ANIH] A% LL
"define rgrid = oacres( g, rain. 2)"'
8, B E S B2 R rerid
"set gxout shaded ' = P& K% N A K
"dorgrid ' = 2R A S 0 EHR
" province-basemap changzhou rgrid ' s {3 province-basemap.
gs PEATEUR F11k
"char ' * B¥INfAAR

"open rain. ctl '

# i i oacres PRELIEST I
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"draw shp changzhou_houndary. shp ' = ¥ 077 3830 5, GrADS
2.00] LEHEA shp I

’

2.0° N
40
3.8 N 3
30
3L6° N 2%
20
3.4° N 15
10
31.2° i
1.2° N .

119.2° E 119.4° E119.6° E119.8° E120.0° E 120.2° E

3 GrADS £ Hl§yih SR E E (4 mm)

Fig.3 The rainfall figure of stations drawn by GrADS software
2.4 NCL 2B K5 NCL 6. 4 B fFittrx K. T
NCL %t & Windows AR, Z X B 31355y Mac R 58, 5
GrADSZ: il 34 st P AL A 2, NCLAL 75 B2 4 B i AEAS 4587,

FEReul RBEEGE R A AR NCL AT DL 4495 )
ARS8 B b B, O A B A g B F . S NCL A
S AP BREIT < 5 E i rain. txt H A EHE (1 T NCL 24
SRR C, MR B h i T SCERF MR ) o SRS RIVERS
SR, 2 U R H 119, 05° ~ 120. 30° E,31.05° ~
32.15° N,/ HERE 0. 025° x 0. 025°, %143 H} 51 x 45 =2 820
AKE L IR R T MR M . R, obj_anal_ic
_deprecated 17 {E{ PRI ( Cressman J5 2% ) K 3k i 250405 4 1 21 4
Ko #NRALEE T, 2 H S E LB 1R, IR i
Rl LA o 22 b, HRHR Y Surfer” (LB MIlE . $TTF
“2. 2”434 changzhou_boundary. bln 304 B 147 (B <970,
0" ) Mg, %3 M changzhou_boundaryl. txt ( B2 3C44: 24 117 48
L2 R — AL o &5 TEIZSCFR B I
5 AT AR AR, RIS T G I 2 55 4 2% A brtlidly )il — 2%
A2k, 55 7 h changzhou_boundary2. txt, [ 4k 5 FH Ep I
JEAE B AR U L, BIRT £ BRI A LASM R 4. e R
NCL FEJFaniEl 4 Fros , s A7 A, By 75 5] i 55 i) ol 250 R
HE(ES),

begin
strs = asciiread("test_rain.txt",-1,"string") SO A AT
delim=" " 37 LA HAT delim, H tab FIZAEAE A AT, R R A AR
nfields = str_fields_count(strs(0), delim) R EIEHAT A 44 S
lon = stringtofloat(str_get field(strs, 2, delim))  ; & NEFAT 5254l
lat = stringtofloat(str_get_field(strs, 3, delim))  ; £ 5 BT 5 34 4ds
rain = stringtofloat(str_get field(strs, 4, delim)) ; W& AT 4 EdR

olon = new(51,"float")
olat = new(45,"float")
doi=0,50

olon(i)=119.05 +i * 0.025
end do
doj=0,44

olat(j) = 31.05 + j * 0.025
end do
olon!0 = "lon"
olon@long_name = "lon"
olon@units = "degrees_east"
olon&lon = olon
olat!0 = "lat"
olat@long_name = "lat"
olat@units = "degrees_north"
olat&lat = olat
grid_rain = new((/45,51/),"float")
rscan = (/0.3,0.1,0.05/)

3 B RRASER (RS A 51 MR
3 ESCAERR (SR A 45 MR

s ZEEEN 119.05° ~1203° E, # AU )9 0.025°

s CRETEFEA 31.05° ~32.15° N, #% SRS 0.025°

; e REE

s B —4ES TN lon
SRR R

s ZJEI{EEL olon

s Y RLE

s B—YEAFRN lat

s YR “Jbs”

5 ZREEEL olat

s TESUME AN 45%51 I YR
V& I AR Ry el

grid_rain=obj_anal ic_deprecated(lon,lat,rain,olon,olat,rscan,False)

s FJFH Cressman J7 {241

wks = gsn_open_wks("png","rain") ; B TR wks, it B kg X

res = True

res@gsnDraw = False

res@gsnFrame = False

res@cnFillOn = True

plot = gsn_csm_contour(wks,grid_rain,res)

s BIEEAS S res, #-Fhim BRI TUE1E AT 18 T
3 24 gsn KGR HOpl A SRR T R

5 24 gsn FH % BR B FH I AN B T

; BN AR E

s IR M2 E 2 R

boundary2 = asciiread("changzhou_boundary2.txt",(/975,2/),"float") ;boundary2 L5 4 ZAAbREh )L T

resl = True
res1@gsFillColor = "white"

; QAR & res]
sres1 B YE N A

duml1 = gsn_add_polygon(wks,plot,boundary2(:,0),boundary2(:,1),res1) ; #i4 FASMOES (EJ boundary2 L #40) e N A G
boundary1 = asciiread("changzhou_boundary1.txt",(/970,2/),"float") ;boundary 1 AT A Tt A& ALFrE)

dum2 = gsn_add_polyline(wks,plot,boundary1(:,0),boundary1(:,1),res2) ; 2l F(ED A0 #H £k boundary1)
s il EE

res2 = True ; B E res2

draw(plot) 2l

frame(wks) s SERTRE
end

E4 SEER NCLERF
Fig.4 Complete NCL program
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5 NCL &#lf)ut R my 2 E (407 mm)
Fig.5 The rainfall figure of stations drawn by NCL software
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— BRI FIHN LI AEA ] UL LA shp SCHAR3E R ASC
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Bresdile Sish, E A R R AR X R BB, R AR
IEBCHERATHE RS . BGrADS SR G Tl 4s KIHRF, H
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BRAAAARFEA Ry /NI e A B S A b, o R e i D .
B8 2o G S A PR AS R A T 2 IR SRR PR i i

I A T RO T H, K Sl [R A B i
I TIZER AT IO EHEA 3T B , T B0 B HoAth 2 2
BB B Ry R, A (R T [ AR AL g R S
FehIVERS i, TSI AME T EX A B RS ol #R S,

TEEMG B ARy T B BB, 5 128 = A T 34

FRAEE T ZAE WO Z A i g rA% 2o IR 22

il T o PR AR B2 2%, AP RS BB, L2 1 1) PRI B

B, S HERAHXT AR . @NCL [/ R4 Ll 2 B, A

AT AR, JLF AT DA A AT AT A% U 5 8K

I R TRUINTT B0 A B B AR PR, o R G B IR

AR FE RS AL BAAS A TR R T S R 2

il , A AN AAS R AT LASE iUIT A 4R, i ) L SR B el 5

PR TR BRI HAEBE 2T MR P e 15 i oK HLfiE

T, 25 0 UGB R S UL, SO R A A E ol 1 PR iy 2 i) B 34

8o HEIAAET A A AR i B, [RIRERS 2 4K

TERLERS R B . 5350, 15K TC Windows RUAS, A2

& Linux 8 Mac R4¢ FFATHR0E, SO T THERER R

4 45iE

SEFHFH ArcGIS . Surfer.GrADS NCL 4 Fh& F IS 2A4E
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