Running height-anomaly prediction for area in KSA. Prepared during workshop.
By C.C.Tscherning, Nov. 2013.

(1) Subtract EGM2008 from faa.dat gravity anomalies.

odei Evaluation (Not Responding) E &
F - GRs80

Select ref st
elect reference system - Best current

Input gravity model filepath: |fEGM2008_toZLQO_ZeroTide M
Are the coefficients formatted? El IE
Input format |I:214,2 D20.12)
Input GM, semi-major axis (M): |3.986004415D14 63781363
Input maximal degree: |H.9C|
Input datatype code: |13
Should a grid be used in computations El IE
Input grid specification : |54.5 575701300102
Input grid altitude (m): |0.0

Input name of datafile (Gravsoft format):

Should computed values be subtracted from observed

Data column number:
Sheuld statistics be output

Input histogram bin size
Output to file

Narme of file to hold result:

|data,."fa a.dat Browse

i
-
1100

|dataffaa-egm08.dat Save as

Running options. Working in C:\pyGravsoft-297\pyGravsoft-297

Data send to geocoll?
Quit

Write settings I Run program Help

(2) Subtract RTM effects.



SELECT - Thin and/or ave

Input data file: data/srtm30_15253550.gri
| Operation mode: 2
Code for coordinates and format: 7
Data cloumn number: 0
Pixel definition {(mode = 0)
Pixel definition: 15253550 0505
Rejection level (mode 5 and 7 only)
Rejection level:
Window specification (mode 6 and 7)
Windows specification: 00000000
Running options. Working in C\pyGravsoft-297\pyGravsoft-297
Mame of file to held cuput: data/ha_base.dat
Data send to select
Write settings Run program
inputfile and outputfile (two lines>:
: MODE {B:reformat, l:iselect. 2:imean,. 3J:grid, 4:plot.
LizelBrej. biselBundw. 7:isel _min. 8:sel&noisel
IANG (1:deg. 2:dm, 3:dms, 4:alt. 5:bin. 6:8B8char. 7:igrid.
neg:fmt, B:dline?
NDATA
: FI1.FIZ2.LA1.LAZ.DFI.DLA <deg or md

— S ELEG ——
output to: datasha_base.dat

selection from grid data. grid points: 1268 1888 21680608

— mean height and data generation —

— output data: no. lat. lon. mean h, mean data. np,. sigc¢h?>. sigddatad
Tltotal points:2160000

located within area: 15.8842 24.9958 35.8842 49 . 9958
wanted pixel grid: 15 .8088 25 . 0888 35.0000 5088688 EEiSEEE 8.588

no of outputrszelected points: 651, total poss. pixels:
r-selected data: mean std.dev. min max
L Program completed iHHHEHE

Mozilla pyG
underbird

These points are then used as the base for height anomaly computation.



? - GRS&0
Select reference system - Best current

Input gravity model filepath: |fEGMlUOS_tol1.Qﬂ_ZeroTide Browse | 7
Are the coefficients formatted? Yes | IE
Input format ||:214,?_ 02012)
Input GM, sermi-major axis (M): |3.9‘85004415D14 6378136.3
Input maximal degree: |E.90
Configure parameters
Input datatype code: |ll 4
Should a grid be used in computations EI IE
Input grid specification : |54.5 575701300102 4
Input grid altitude (m]) : |ﬂ.ﬂ
Input name of datafile (Gravsoft format): |data,fh a_base.dat Browse |
Should computed values be subtracted from observed Yes IE
Data column number: |l B
Should statistics be cutput Yes | IE
Input histogram bin size |5.CI
Output to file IE il
Mame of file to hold result: |datafha_base_egm08.dat Save as |

Running eptions. Working in ChpyGravsoft-297\pyGravsoft-297

Data send to geocoll?
Quitl Write settingsl Run program | Helpl

(

(3) Compute contribution of egm08 in the points

(4) add trm-contribution



L - =
i TC - Compute terain effect on gravimetric quantities |ﬂ_‘é]
| — —

[—

ation list file: data/ha_base_egm08.dat Browse
stailed elevation grid file: data/srtrm30_15253550.gri Browse
arse elevation grid file: data/srtm5.gri Browse
ference elevation grid file: data/srtrm5.gri Browse
ita type: 3 ¥
rpe of effect: 4 ¥
acement of station: 1 ¥
pe of operation: 2 ¥
Data column (operation 2 or 3): 1 ?
=nsity: 2.67 ?
aximum window: 16 24 36 49 ¥
inimurn computation distance of inner grid: 40.0 B
aximal radius of computation 100.0 ?

nning options. Working in ChpyGravsoft-297pyGravsoft-297

ame of file to hold cuput: data/ha_base_egm08_tc.daf Save as
ita send to tc

uit Write settings Run program Help

5@ 15.125@ 49.58@0 1249.7 — skipped, missing heights
561 15.1258 49.8758 1847.1 — skipped. missing heights

number of stations skipped due to missing heights: 276

average no of prisznssexact formulas pr station:= 18377 47
difference given — dtm inferred station heights:
mean stddev min max: -18. 133. -758. te4d.
statistics of computed effects,. no of points: 375

mean stddev min max

a.988 a.688 -B._82 a.8z2
statistics of original values in statfile:

-2

sum output on file:
-3.44 9.4 -25_82 8.81
#it Program completed #ititit#




& TC - Compute terain effect on gravimetric quantities E ]
Station list file: data/faa-egm08.dat Browse
Detailed elevation grid file: data/srtm30_15253550.gri Browse
Coarse elevation grid file: data/srtmb.gri Browse
Reference elevation grid file: data/srtmb.gri Browse
Data type: 1 z
Type of effect: 4 z
Placement of station: q ¥
Type of operation: 3 ¥

Data column (operation 2 or 3): 2 ?

Density: 267 B
Maximum window: 15253550 B
Minimum computation distance of inner grid: 10,0 B

l Maximal radius of computation 100.0 ¥
Running optiens. Working in C\pyGravsoft-297\pyGravsoft-297

Name of file to hold ouput: data/faa-egm08_tc.dat Save as
Data send to tc
Quit Write settings Run program Help

2195 21.49%B83 39.2112 5.8 1%2.8 -@.1i%612 15.26802
2196 21.5236 39.1765 5.6 12.8 B8.84399 -1.56618

average no of prismssexact formulas pr station: 2489 53
difference given - dtm inferred station heights:
mean stddev min max: —18. 58. -688.
statistice of computed effects. no of points:

mean stddev min max

a.88 a.88 a.88 .

-1.48 5.95 -54.37 39.89
statistics of original values in statfile:
20.81 37.19 -80.16 237.29

—4.87 13.36 -83.57 62.27
difference output on file:
20.81 37.19 —808.16
-2.5% 18.78 -57.39 62.96
it Program completed it

(5) subtract from gravity anom.

(6) estimate empirical covariance function.



N4

data/faa-egm08_tc.dat

&l Input data filename:

Input position of data element: : 2

Input sample intervalsize (arcmin): 25

Input number of sampling intervals: 20 bz
. Configure parameters
cl Should mean value be subtracted: Yes Ne

Should data in subarea be used: Yes Mo B

Input area boundaries: j i
Input histogram bin size 10
MName of file te hold result: data/faa-egm08-tc.cov Save as
i Running options. Working in C:\pyGravsoft-297\pyGravsoft-297
Data send to empcov

Write settings Run pregram

CA\Python27\python.exe

MEAN HEIGHT = 778.3 M
DATA PER DEG.SQUARE = 48 .8 MEAN LINEAR SPACING @.144 DEG.
HUMBER OF 0BS 1= 2196 MEAN = -2.5878 UAR. = 116.3868166

_. HISTOGRAM. USING BIN SIZE= 16.8688

DHTR FROM 16.4167 23.9612 32.8533 45.5288

B 8 8 8 A @ 2 2 6 35165+e4B8 95 8 3 1 1 A
ouT-18 -9 -8 -? 6 -5 -4 -3 -2 -1 B8 1 2 3 4 5 & 7

a
35
8

a
8

PSI COUAC 1. 1> PROD. STDU OF GOU..
0 H CUNIT>#==2 HUHB CUNIT>==2

121.738366
168.726136
184.429337
95 566181
79.989711
49 101274
41 .235846
26917113
23.857799
15.132334
8.5762088
8.8064083
4.528620
3.806917
2.949724
4.817837
6.833714

2.778861
34.1868598
56.121845
62.7496308
68.782625
80.431762
87.413989
86.141158
92.178811
91.908632

183 .379461
26471759
1@5.718948
1681 .303197
1686 897929
1682.531821
182 .838595

OO OEE®
w

0 () e e b b
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And with different sampling:



Input data filename: data/faa-egm08_tc.dat
Input position of data element: : 2
I Input sample intervalsize (arcmin):
7 Input number of sampling intervals: 20
i | || Configure parameters
Should mean value be subtracted:
Should data in subarea be used:
54557.57.013.0
5.0

data/faa-egmI6-te.cov

Write settings Run program

CA\Python27\python.exe -
2196 UALUES INPUT FROM FILE datasfaa—egmB8_tc.dat
[DATA FROM 16.4167 23.9612 39.8533 45.5288
MEAN HEIGHT= 8.3 M
DATA PER DEG.SQUARE = 48.8 MEAN LIMEAR SPACING A.144 DEG.
MUMBER OF OBS 1- 2196 MEAM —2.5878 UAR. 116 .3068166
HISTOGRAM. USING BIM SIZE= 5.608

8 2 1 2 218 17 33 90155368870286203 93 41 1
ouT-18 -9 -8 -7 -6 5 4 -3 -2 -1 @8 1 2 3 4

1

]
5

2 2
EE] 26 155
286 283 ?3

‘11 2 1

PSI COUAC 1. 1> PROD. STDU OF COU..
0 M CUNIT »==2 HUMB CUNIT >se2

3948
13841
19154
208148
213081
23960
263088
28884
32577
35894
36162
38177
39774
39441
39390

2L ACED 20034

9.696980
55.237416
72.143462

8@

85.2

90.168375
98388887
102.934874
184.325239%
181978853
103.428744
104.484792
106.634715
i@ 16481
107.639518
1607.849112
430 44 CARC
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The covfit:



i e,
| Name of file with empirical covariances: data/faa-egmiS-tc.cov Browse 1
Input number of values in table: 4 it
Input code for observations: 3 e
Input the mean altitude (m): 1700 1| B
Input data variance at mean altitude: 135.65 -
Input data area specification : 152502355002 |\lpe
Medel parameters Do
Input convariance model parameters: -38170.0 360 ?||[Re
Input error degree variance scale factor : 08 E
brz
Input name of error degree variance file: data/egmd6.edg Browse R
o
Ttteration paramters M
Input number of iterations: 4 i Dic
Input three weights: 101010
Running optiens. Werking in C:\pyGravsoft-297\pyGravsoft-297
Data send to covfitle

Quit Write settings Run program

RESULT OF ITERATION NO

AR A RB-RE
NEU UALU a.778829 —3843.758
LAST ADJ —6.b008604 1?7 —@8.8%2

KP KQ HQ 0BS MODEL ERR  DIF/ERR

3 3 1708.8 1788.8 135.6563 135.3189 2.1841 @_16
3 3 1708.8 1708.8 118.3363 1168.4218 B.6534 —B.13
3 3 i708.8 i708.8 78.1984 69 _9785 6.94%9
3 3 8.258 1708.8 1708.8 38.9581 3?.1678 1.3517 -@.16
RMS UALUE OF DIFFEREMCES - ERRORS: 8.1728087
<RELATIUE CHANGE: 8. 0aea0!
TAUCJI> USED IN THE CX MATRIX B.18E+81 @_18E+81 @_18E+81
RESULTE IN UARIAMCE OF GRAVITY AMOMALIES:
1°TH ROW OF INUERSE MATRIX B.1963E-82 —8.5655E-82 —B8.5796E-82
2°TH ROW OF INUERSE MATRIX —-B.5655E-02 B.2108E-81 B.2330E-81
3°TH ROW OF INUERSE MATRIX —-B.5796E-82 8.2338E-61 B.2654E-81

SID.DEV. B.345855E-81 0.117856E+086 0.626157E+03
STD.DEU . *RMS B.593518E-82 0.202721E+85 0.107704E+03

[(RESULTS IM UARIAMCE OF GRAVITY AMOMALIES: 184.94 MGAL»=2.

N RATIO L] 1] RE-RE UARG 1T
368 0.1728D+80 B.7788 @.8133D+B6 -3843.76 184.94 4

it Program completed HiiHH

LSC:

a4
a8

2231

a5



Select reference system

Analytic covariance function definition

Input cenvariance medel parameters: -3.844 184,94 360 a
Input error degree variance scale factor : 07788 ?
Input name of error degree variance file: data/egm06.edg Browse |

Observation dataset parameters

Input code for observations: ’13— ?
Input name of datafile (Gravsoft format): ’W Browse
Observation error: ’01—
Data column number: ’Z—

Second observation dataset parameters (optional)

Input code for observations: B
I Input name of datafile (Gravsoft format): Browse

Observation error:

A n g

"™
> |

| Data column number:

Prediction type definition

Nurber of already reduced equations: 0

Input code for predictions: ’11—

| Should a grid be used in computations Yes IE
Input grid specification : ’m
Input grid altitude (m) : ’00—

Input name of predictionfile: ’W Browse | 7

Should computed values be subtracted from observed Yes I Mo |

[~ ]~

=]

Data column number

| Should statistics be output

Input histogram bin size 5.0

File to hold suspected gross errors:

File to hold result:

I Run program

Write settings

Now using egmO8 error-degree variances:



Select reference systemn

Analytic covariance function definition

Input convariance model parameters:
Input error degree variance scale factor:

Input name of error degree variance file:

Observation dataset parameters
Input code for observations:
Input name of datafile (Gravsoft format):
Observation errorn
Data column number:
I Second cbservation dataset parameters (opticnal)
Input code for observations:
Input name of datafile (Gravsoft format):
Observation error:
Data column number:
I Prediction type definition
MNumber of already reduced equations:
Input code for predictions:
Should a grid be used in computations
Input grid specification :
Input grid altitude (m) :
Input name of predictionfile:
Should computed values be subtracted froem observed
Data column number
Should statistics be cutput
Input histogram bin size
File to hold suspected gross errors:

File to held result:

|-3.432 12960720

229

|data."egm08.edg

[E

|data,’faa—eg mi&_tc.dat

|54.5 5757013001 0.2
0.0
|data.”ha_base.dat

|data."ha_base_co|.dat

Running options. Working in C\pyGravsoft-297pyGravsoft-297

Data send to geocoll?

Write settings

Run program

Browse

[
Browse

Browse | 7
?

After this all effects have to be added.



