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) ) ; . ; Using monthly means for the TG record of Churchill provided by

Su mmal"y ‘ ‘ 1 TG EV|dence fOI’ glaClaI-lSOStath upllft ‘ the Permanent Service for Mean Sea Level (PSMSL), we analyse its
quasi-periodic component using the continuous-wavelet analysis

. . . L . . . . diagram (CWAD, Fig. 1). The panels show the wavelet scalogram

We rear}alyse geodetlg and geomorphologlc ev1denf:e of glamal-l'sostatlc adjustment Figure 1 Figure 2 (upper left), the Fourier amplitude spectrum (upper right), the

(GIA) in the Churchlll region, Hudson Bay, Manltol?a. In particular, we compare & detrended time series (lower left) and the analysing Morlet wavelet

our mterpretatlops of the individual dataAsets with previous analyses. ) E s | (lower right) for the RSL-height change, 5°. The linear component

1. For the relative sea-level (RSL)-height change'e.stllmated from tlhe tide-gauge = e of the TG record is analysed using the linear-trend analysis diagram
(TG) rcx{ord? we dcmonsAtratc a pronounced sensitivity of the rate inferred to the E‘ i (LTAD, Fig. 2). The original time series (top) displays as the most
obsewallf)n interval cons1de?ed. . X g 229 prominent feature a change in trend during the decade 1970—1980,

2. The gljavlty change determined on the basis of scycral absolutc-gravlty (AG) T =93 supposedly related to the diversion of the Churchill River entering
campaigns shov{s some scatter in the rates obtained, with Fhe most recent 1 into Hudson Bay. The contour plot (bottom) of the estimated linear
estlmate suggesting a value of about —? ‘uG.al/a. The topographlc—'helght cl?ange 15 trend as a function of the mid-epoch of the observation interval
monitored by.the permanent Global Posm_onmg System (GPS) statlon. constitutes = o= considered shows that this decade of enhanced sea-level fall has
the shortest tlrr?e series. Here, our analy51§ retqms a r‘ate of lapd uplift of about E g also influenced the linear trends inferred since that time (numbered
1 ?‘4 mm/a, Wh'Ch_ 1S cl(_)se to the rates obtained in pr_evmus studies. . 5 g‘ 4 arrows indicate the trend values estimated in previous studies,

3. Finally, we clomplle evidence of late- and pf)st—gl?101al RSL based on a variety of z »3 Table 1). In the CWAD (Fig. 1), the impact of the diversion is
sea-level mdwa_tors _(SLIS) from the C_hurchlll region. . . . E w3 reflected by a period of the order of 50 a.

4. Forward modelling is applied for the inference of mantle viscosity using standard £ i ] Table 1
earth and ice models. The results show the overall consistency of the individual E “1 E No | Author(s) Obs. interval | s* (mm/a) | & (mm/a)
data sets. The optimum values are about 3 x 102° Pa s and 1.6 x 10?2 Pa s for the *E' port | ta =1 1 [ Bamett (1966) 19401964 a1
upper- and lower-mantle viscosities, respectively. E‘m: iy et AT A H % s . t 2 [Dohler & Ku (1970) 19401967 | 3.9 07
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2. AG and GPS evidence for glacial-isostatic uplift ‘ ‘ 3. SL.I for evidence of post-glacial RSL ‘ ‘ 4. Forward modelling

Since 1987, AG campaigns have been . - The SLIs from the Churchill . To invert the GIA evidence . MLy w (BT T Misim s o m 213 020) alte

regularly carried out at Churchill. The linear Figure 3 weekly mean daily mean region consist of several types Figure 4 in terms of mantle viscosity, Fig. 5 ;

trends determined on the basis of this g™ M’ of fossil sample and have been we use the Pleistocene ice B i

evidence correspond to rates of gravity z% = ﬂ.‘ | mainly compiled by Art Dyke s model ICE-3G and perform a foel

change, g’, between —1.60 and —2.13 pGal/a 2 (i (Geological Survey of Canada). | series of forward com- bt i i

(Table 2). The rates of topographic-height Sj The RSL diagram (Fig. 4, top) | putations for a radially FrRmE T R R

change, h’, estimated for Churchill are ° aw ’ shows the RSL height, s, and g‘*‘g symmetric, self-gravitating aa T R

inferred from the height time series provided . calibrated age of all SLIs and 5,.,| and viscoelastic earth model. i i

by the local GPS station since 1995 and - "o - also indicates whether a par- g The computational algorithm

range between 10.7 and 13.0 mm/a Table 2 ticular SLI provides an upper = is based on the spectral 7 H

(Table 3). The new rate obtained in the Author(s) Obs. interval | &' bound, a lower bound or a ! finite-element method for :

s s. ¢ (mm/a) | ¢ (mm/a)

present study is based on a global network of finite range for the past RSL. = determining  the  earth's s T el

273 GPS stations and loosely constrained [|Lembertetal: (1994) 19871991 | -1.60 - To quantify the fit in the I T R : 2 e response to the last degla- e - "

global-network solutions determined by the t::z:r;i:g::i)zoom izz;:izzz ::Zi g';; forward modelling procedure, a B ciation (Martinec, 2000) and the time-domain method for solving the sea-level

GeoForschungsZentrum (GFZ) Potsdam. A Lambert et al, (2001) 19871999 -2:|3 0:23 simple Fuzzy-set analysis is by equation (Hagedoorn et al., 2004). The elastic stratification of the earth model agrees

characteristic feature of the GFZ algorithm is [~~~ 2003) 19872003 | 2.0 o1l adopted, where the three types a ] with PREM, the lithosphere thickness is fixed to 100 km and the upper- and lower-

that position time series are constructed for Table 3 of SLI are taken into account *“ mantle viscosities are free parameters. Figure 5 shows the misfit between the
each site separately using weekly or daily Y by three types of membership observational and computational rates of RSL-height change (top left), gravity change
solutions. For Churchill, a step is assumed at | Auhor® Obs.interval | ;yg) | & (mm/a) function, w (Fig. 4, bottom), (top right), topographic-height change (bottom left) and the misfit between the

MIJD 51902 (Fig. 3), where a change from |Larson & van Dam (2000) | 1996—2000 | 10.7 0.23 where As the RSL-height error, 1 : s r T observational and computational RSL height (bottom right). The optimum values are

weekly to daily means was implemented. Park et al. (2002) 19951999 | 13.0 033 determined by conversion of about 3 x 10%° Pa s and 1.6 x 10?2 Pa s for the upper- and lower-mantle viscosities,

This study 19962003 | 1135 0.7 the dating error. respectively.




