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3 Mekong Watershed

INTRODUCTION PRESSURE 1: CONCLUSIONS

Three major pressures are transforming Southeast Asia’s Mekong River basin: THE DOMINANT PRESSURE AMONG THE THREE IS THE DAMS. The dams composing the planned

I\ Chinese Cascade in the Upper Mekong river are predicted to profoundly alter streamflows in the dry

o 1. CLIMATE CHANGE C LI M AT E C H AN G E season. A similarly dominant but more localized impact is exerted by the Ubol Ratana dam in Northeast
Thailand, and the large planned Nam Theun |l dam in Laos (not shown). This conclusion has important

implications for the potential impacts of current plans for construction of large new dams along the
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Ch{anges in Mekong Climate N MamStem Mekong, 2070-2099 mainstem Mekong, Laos tributaries, and the Mun river. Resulting seasonal streamflow changes are
predicted W 14SGCM (IPCC2007): %% S"?amlﬂ?"‘échﬁjnlghes 310 { Wet Season ;. expected to largely surpass those due to either climate or land use change.
et Season simulated with the &
° 20402089 _221220% % VIC hydrologic model & 2 . IMPACTS OF DAMS (see Box 3) composing the planned “Chinese Cascade” in the Upper Mekong
/ \‘ 1 = for the 2070-2099 & 5 : have a profound influence on streamflows along the entire Lower Mekong mainstem, especially in the
y 0 L climate scenarios L;’ b : Diy Season: dry season. With a simulated degree of regulation above 20% (i.e., over 20% of wet season streamflow
10 S 10 H is released in the dry season), the dry season flow is expected to rise by more than 60% at the
" £ ;g . H cascade’s outlet. While the cascade’s signal fades with distance downstream, the rise in dry season
| Chiang o XN C V MSPO streamflow is as large as 14% all the way down at the basin’s outlet. The Ubol Ratana dam in the Chi
o i 2 3 B o/ Saen(C) 5} downstream > River basin also has a dramatic effect on streamflows, with an observed degree of regulation of nearly
eature Chan 2Chi i 2 30%. Dry season flows as far down as Ubon are heightened by over 30%.
2. LAND USE CHANGE 3. DAMS Tenoersre Cenge (6011 Mun-Chi Subbasin, 2040-2069
The Mekong River basin (~800,000km?) Dl'y Season " L 220
showing the major exisling dams. . ] ) " 2010205 2002089 20702089 Ms:s:s:n‘\[% % IMPACTS OF CLIMATE CHANGE (see Box 1): Climate change over the 215! century is expected to
CAND ISEICHANGESO s igileleacondiiallof sl OicaniiNast adlonloilioresqwaislisplacaciiIcloplanc 0 -7 F e 210 accentuate the already marked seasonality in precipitation (wetter wet season, drier dry season), with
including irrigated and rainfed crops. The most dramatic deforestation took place in Northeast Thailand. The 0 el (ai;" s rising temperatures on both seasons. As a result, by 2070-2099 climate change is expected to lower
hydrologic cycle in this region was greatly modified, with reduction of direct runoff due to retention in bunded fields, 2 Rasi Sala (R) [SIN) dry-season streamflows by 10-20% along the entire length of the Mekong River mainstem. Wet season
increased infiltration, and wet season evapo-transpiration volumes comparable to those of forest. Ubon (U) E streamflows are expected to drop by up to 20% in the Upper Mekong but rise by up to 10% in the Lower
o ' 2 3 N § Stung Treng (S) E-10 8 Mekong. The reasons for this difference between the Upper and Lower Mekong were previously
CLIMATE CHANGE: We downscaled the IPCC (2007) results of 14 Global Climate Models to the Mekong River Tempereure Grange (deg ©) Phnom Penh (P) 3 Dry Season addressed.
basin. The average predicted time evolution for each season is shown in Box 1, together with the upper and lower ey ieppag e T ‘ Outiet (0) E 320 Jownsiream U
quartile predictions. Precipitation changes are predicted to accentuate the already marked seasonality, making the £ o IMPACTS OF LAND USE CHANG_E (see Box 2) from forest to cropland increases year-round
wet season wetter and the dry season drier, while temperature is expected to rise year-round. streamflows along the Mekong mainstem.
The response of simulated streamflow to these changes in SYNERGY BETWEEN CLIMATE AND LAND USE
climate was simulated with the Variable nfiration Capacity  1+2: CLIMATE + LAND USE CHANGE 1+2+3: ALL 3 COMBINED 14+3: CLIMATE CHANGE + DAMS  GHANGE (see Box 122):In Noriheas! Thailand, where land
(VIC) macro-scale hydrologic model. This response varies - use change has been greatest, the difference in simulated
regionally within the basin. Compare for example the Streamflow Changes (%) resulting from climate change < Mainstem Mekong Chinese Cascade of Dams — regulation under fesponse b(?wee" the c_“"e_"‘l (°r°P'§“d) ag_d h's“’gfa'
streamflow response in the Upper Mekong (below) to that in in NE Thailand Wet Season Dry Season 60 The composte Dry Season - average climate change scenarios (forest) land use scenarios is large. Depending on the
NE Thailand (Bt 2 he right o a; © @ result of the 3 Wet S 80 specific changes in temperature and precipitation, the
ailand (Box 1+2 on the right). The dramatic land cover 29 e o e o et Season ) ) .
and use changes in NE = c 40 L;rer:Ssu(;teJSmp\ex N There is non- Dry Season streamflow response may be more accentuated or less
Streamflow Changes (%) resulting from climate Thailand, where lush £ & | seasonal ~ 6 [-monotic L] accentuated for cropland than for forest. For the predicted
change in the Upper Mekong tropical forest was °© g 20 pattems 3 decrease in | 2040-2069 climate change time sequence (shown in figure in Box 1+2),
WetSeason ~ DySeason replaced by cropland =~ 2 &y c the Cascade’s | / 2070 2009 simulated streamflow may increase by about 20% in the wet
0 b and wet-season irrigation £ E S 404 PR season and decrease by over 30% in the dry season.
expanded, as well as ‘; S .00 S legree of o
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g - o T b 2 & downstream = S"eﬁ";. S SYNERGY BETWEEN CLIMATE AND DAMS (see Box
H Iy altered H XNC VvV MSPO g 20 reguiation, due 3): Simulations of d ion for fi l
£ o0 , o enormously altere 3 K N o to climate . 1+3): Simulations of dam operation for future climate
5 - hydr?Iogéc GED The' 820, Mun-Chi Subbasin £ ! scenarios predict a non-monotonic evolution of the degree of
E-10 " 1 simulated response of | 5 =1 ; 0 regulation of the Chinese Cascade, first increasing from 21%
3 # the current land use to = H < A v A
£ : Jaon climate change differs -300 = = g; o 26%, then decreasing to 20% by 2070-2099. The decline in
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In Northeast Thailand, where land use change has been be accentuated by the £ downstream ;
greatest, the difference in simulated response between the current land use. g SYNERGY BETWEEN LAND USE CHANGE AND DAMS
current (cropland) and historical (forest) land use scenarios Ub; - (see Box 2+3): With the exception gf the Chinese Cascade,
is large (see Box 1+2). Depending on the specific changes downstream distance on - Junctior) all current and most planned dams in the Mekong are
in temperature and precipitation, the streamflow response intended for irrigation as well as power production. Thus, the
may be more accentuated or less accentuated for cropland change in land use is closely tied to streamflow regulation.

than for forest.
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