& h

Long-term ZTD and ZWD series and climate normals using NCEP1

Marcelo C. Santos!, Marlon N. Moura?, Thalia Nikolaidou?, Kyriakos Balidakis3

L University of New Brunswick, Canada, 2 Instituto Militar de Engenharia, Brazil, 3 GFZ German Research Centre for Geosciences, Germany
Emall: msantos@unb.ca

/Objective )/ Trend in ZTD "\ /Arend in ZWD I

ColorMapCleaninterpS ZWD Time1

ColorMaplnterpS ZTD Time1 ColorMapCleaninterpS ZTD Time1 i | ColorMapinterpS ZWD Time1
80 R P (ﬁg’*?”’_" - 80 3 "Ifi\‘”% P Sl ey %;;}5; 0.00 80 "4,42.?‘-{3":_ % ;:;——Tj - . A ST ’1{ W
. . . . s /;?,,.;4} C=a e i = 5&*& ’ s, S e ‘ : TRy e 1 0.06 -/;?’”:;\‘ * < ; ~ y ng‘;, Ve 1 0. ‘d g a" .‘ o 4 0.05
Assess the impact of using normals of different length In gt e GR YT o ol e N s e oS oy R
: . ” my@» § %if” 'L Lo 102 a0 AR §° T g}’ \ rﬁ T M. w0 HEY " wf L /@ .. 40 [ [ W) o _
zenith total delay (ZTD) and zenith wet delay (ZWD). For 1”‘\%/ (LY t Ik M{ R WS el i o aha s NG °
: s ) e 02 NS s : o Y W4 N O A Wt
this purpose, we used ZTD and ZWD generated by the ~“f/ oy, & wi 3o M a B ol e R R
5 ‘ ~ SN = © ” \ = © ‘ . ®© } A e N \ | E
. . . . . . ool L TEEN walki ? 0.6 20 . ey 04 20l i f 20 ! ) Y.y
UNB V M Funct | ted with dat i i BTl e | (= "
ienna Mapping Function service alimented with data L )y - J RV o IR SV N _1 R SR |
from National Centers for Environmental Prediction | pmuep p— L e iR e Y S - Lk ot L =
PETS } | pnn e H TR s, "\ | an—e™T T B 2 _ -0.15
" " " ; \fﬂ_}\_‘g 14 20 | s e —=f 0.12 80 Fl et IS o 1 -80 | & °Fi§'rmfwf e
(NCEP1). The NCEP1 contain data since 1948 and Is thus L= b == . | ==

_ 0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Longitude Longitude

a database that will allow us to detect temporal changes | . . . .
_ P 9 _ Figure 1 — 1-year normals; left (with annual component); right (annual removed) Figure 5 — 1-year normals; left (with annual component); right (annual removed)
Over a tlme frame Ionger than thOse Of Other reanaIySIS ColorMapinterpS ZTD Time10 L ColorMapCleaninterpS ZTD Time10 — ColorMaplnterpS ZWD Time10
. . R & ‘;:‘;_;—ff“-a 41.4 — s —— g -,--—----—‘ 114 ColorMapCleaninterpS ZWD Time10
centers. We com puted and com pared normals usi Nng time :Z ST T E“ . :Z sl {12 oS S ee S~ e =2 |
periods equal to 1 year, 5 years, 10 years, 15 years, 20 olingr e o WY ‘2P " 1o DE I des T F TR W
years and 30 years. : L WO - foe . s k- ¥ AW 1™ 5 ; .. . 20 SN 7 v-.u;”‘-f o
3 | \\‘ S m‘* \ ) 2 8 £ © 04 £ = 0 \ o LLE"“"N { S g
-20 | ':., A _/JU\\ i % 7 0.2 -20 i 0.2 - 5 = sil [ ,m\ ; - :
ol i : " : 0 Yl e
40 F | X : ; 40 F 40 F ) \ 7 {5
\ / -60 [ B~ o 60 - e 60 B
= . S N L= [ W N | PR ol L]
-80 | el === -80 R e - S e’ -80 | & | | —=
K h d I 0 sb 100 150 260 250 3(30 350 o0 0 5|0 100 15',0 2(')0 250 3(')0 350 o 0 5'0 100 150 260 25;0 360 350 e 0 50 100 15L0 g‘tzcc;o 250 300 350
I\/l et O O O g y Longitude Longitude Longitude ongitude
Figure 2 — 10-year normals; left (with annual component); right (annual removed) Figure 6 — 10-year normals; left (with annual component); right (annual removed)
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sine wave with a period of approximately one year. Our Initial

expectation was that the removal of the annual component would Figure 3 — 20-year normals; left (with annual component); right (annual removed) Figure 7 — 20-year normals; left (with annual component); right (annual removed)
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Figure 4 — 30-year normals; left (with annual component); right (annual removed) Figure 8 — 30-year normals; left (with annual component); right (annual removed)

From the 10-year window onward the difference between maps It seems contribution from water vapour Is dominant in ZTD.

with and without the seasonal component becomes less and Future comparisons with trends computed from GNSS-derived
less noticeable. ZTD and ZWD series to be included (with the caveat that time

period for such comparisons must be shorter).
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