



























































































































































Trends in abundance Frequency of Frequency of
occurrence (%) occurrence (%)

(1985-1995) (1995-2005)
Acid moorland streams:
Ephemerella ignita 0.48* 0 2
Wormaldia sp. 0.68*** 0 6™*
Limed streams:
Baetis muticus 0.47* 0 3**
Wormaldia sp 0.39 0 3**
Diplectrona felix 0.61** 0 3**

Acid forest streams
No gains

Significant time-trends among acid-sensitive species at LIyn Brianne

(Durance & Ormerod unpubl)
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Episodes of low pH are still widespread across Wales
despite recovery in mean conditions (2002/2003 data).

Kowalik & Ormerod in press Global Change Biology



pH minima in unmanipulated sites at LIyn Brianne
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(Durance & Ormerod in press)




Climatic effects on residual H* in unmanipulated
moorland and forest streams, 1981-2005

Site Dry years (SD; n) Wet years (SD; n) F (df) P
Winter discharge . «\6
LI8 -1.7 (2.8; 12) 1.6 (2.5; 13P O® 9.59 (1,23) 0.005
LI1 -2.8 (6.5; 11) 26-&@7&12)\& 3.31 (1,21) 0.08
Cl4 1.5 (1.8; 11) O %16 (46@}6\ 4.73 (1,19) 0.04
A\
Summer discharge o 660
A2 <
LI8 (3.4: @@ 0.05(2.9;13)  0.01 (1,23) NS
o
LIl 2.0 (9.2; 10) -1.5 (5.8; 13) 1.26 (1,21) NS

Cl4 1.8 (4.80; 8) 1.1 (2.04;13)  3.65 (1,19) 0.07
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& Electrofishing sites with water chemistry data 1990-2000

3 Electrofishing sites with water chemistry data 1985-2003

Fiver Wye
EA data (Clews & Ormerod unpubl.)

— Wye tnbutaries




EA data (Clews & Ormerod unpubl.)
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Trends in standardised density of O+ salmonids, Wye catchment




(Clews & Ormerod unpubl.)

a) Annual temperature ¢) Winter temperature
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b) Summer temperature d) Winter temperature residual after NAO
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Reconstructed temperature trends in small (o)
and larger (o) tributaries, Wye catchment




EA data (Clews & Ormerod unpubl.)
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PC1 summer ‘climate' last year

0+ salmonids in the Wye decline most in hot, dry summers




Example 3:

Have there been any climatic
effects on southern chalk-
streams?
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Residuals from NAO

Llyn Brianne winter

Years
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Corresponding temperature trends in lowland Itchen and upland Welsh streams
(mean winter values).



Real (ltchen) and modelled (Bere, Avon) increases in average winter and
summer temperature (with SE) between 1980 and.2006 in three rivers in

=southern Britain. Values in parentheses are temperature increases over the
period covered:By invertebrate data®(1989-2006).

Stream Winter temperature® 7C Summer temperature °C

ltchen 2707 (19) . 1.3:08 (0.9)

Avon 24+13 (1.7 'S 12+1.4 (0.8)

Bere \/1.8+ 08 (1.2) 0.9+1.1 (0.6)

Effects on |5h'enology rather than distribUtion?

Durance & Ormerod (in press using EA data)




Reflects gain in families typical of faster-flowing,
well-oxygenated conditions
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Highly significant changes in invertebrate assemblages in southern

chalk-streams since 1990.

Durance & Ormerod (in press, using EA data)
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Biochemical oxygen demand in chalk streams, 1990-2007
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Currently investigating
effects of varying discharge
on macrophytes and
Invertebrates




Conclusmns

« River ecosystems are ecologically diverse, but have been
affected historically by a range of*fhuman activities

= Climate- chapge represents, tuture uncertalnty

Real evidehce of climate- change effects on rivers (energy
transfer, species composition, salmonids...)

..but also evidence about positiVe management options:
i) reducing other pressures (water:guality, abstraction...)
li) riparian-zone protection and enhancement

Still major knovilledge'ngaps (e.g. mechanisms; ecosystem
function; reS|stance/reS|I|ence mteractlons amang
stressors...) ~ - -

Other speakers in this series will explore these themas
further: climate, conservation, imanagement..




