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assumption of rising monsoon precipitation 

thus seems questionable. 

Immerzeel et al. argue that their basin-

scale approach justifi es the assumption of a 

constant linear relationship between positive 

daily mean temperatures and melt, because 

characteristics of different glaciers would 

equal out. However, this does not apply if 

important features of the melt process change 

over time. It has been shown that changes in 

precipitation seasonality, such as a late begin-

ning of the monsoon season, strongly affect 

the surface albedo and thus snow and ice melt 

on Himalaya glaciers (4). 

Lower surface albedos caused by a lack in 

summer snowfall would lead to higher melt 

rates for the same temperature scenarios. 

Immerzeel et al.’s use of a constant degree-

day factor for the calculation of future glacier 

extent thus risks a severe underestimation of 

glacier retreat.  
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Response
PITHAN RAISES TWO VALID CONCERNS. WE 
agree that future precipitation is highly 

uncertain and that general circulation mod-

els (GCMs) have diffi culty in capturing mon-

soon precipitation (1, 2), and we stress that 

in our Report. For all fi ve of the river basins 

we analyzed, the multimodel average (MMA) 

of future precipitation shows limited changes 

both in total quantity and temporal shifts. The 

Yellow river basin is an exception, and the 

MMA shows a positive offset in total win-

ter precipitation. However, there is consider-

able variation between the different GCMs. 

Therefore, we do not conclude that a reduc-

tion in melt water is offset by an increase in 

precipitation, but by an increase in rainfall. 

Given the projected increase in temperature, 

which is less uncertain than precipitation 

projections, more precipitation will fall in the 

form of rain. Because the melt season coin-

cides with the rain season in most regions, 

this compensates the reduced melt.

Pithan disagrees with our use of a constant 

degree-day factor. His argument pertains to 

the spatial variation in melt rates within a 

basin. We agree in principle that this would be 

an important factor to consider in projections, 

and we did not consider it explicitly, due to 

lack of information about local albedo trends. 

However, we did implicitly account for uncer-

tainty about the degree-day factor by using 

an uncertainty analysis around snow and ice 

degree-day factors (described in the support-

ing online material of our Report). The case 

for which melt rates would be higher because 

of lower albedo would be in the higher regions 

of our uncertainty envelopes. Moreover, we 

point out that our extreme case (without any 

glaciers) results in similar conclusions as our 

best-guess case.
WALTER W. IMMERZEEL1,2* 

AND MARC F. P. BIERKENS2,3

1FutureWater, Costerweg 1G, 6702 AA Wageningen, Neth-
erlands. 2Department of Physical Geography, Utrecht Uni-
versity, Utrecht, Netherlands. 3Deltares, 3508 TC Utrecht, 
Netherlands.

*To whom correspondence should be addressed. E-mail: 
w.immerzeel@futurewater.nl

References
 1.  H. Annamalai, K. Hamilton, K. R. Sperber, J. Clim. 20, 

1071 (2007).
 2.  S. Yang et al., J. Clim. 21, 3755 (2008).

The Best Test of 

Ph.D. Student Success
IN THEIR EDUCATION FORUM “PERFORMANCE-
based data in the study of STEM Ph.D. edu-

cation” (16 July, p. 282), D. F. Feldon, M. A. 

Maher, and B. E. Timmerman suggest that 

graduate education could be improved by 

the implementation of performance-based 

assessments. They do not acknowledge that a 

performance-based system already exists in 

graduate work: quality (not quantity) of pub-

lications. Feldon, Maher, and Timmerman 

downplay publication as an indicator of stu-

dent performance because of the involve-

ment of mentors and peers, but input from 

multiple parties is a necessary and pro-

ductive aspect of collaborative research. 

Collaboration benefits individual success 

and leads to innovation. Failing to recog-

nize published work as a predictor of effec-

tiveness as a researcher trivializes employ-

ers’ ability to distinguish poor research from 

quality research, and by extension, the grad-

uate student’s ability to conduct research and 

collaborate effectively. 
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Adding standardized testing to the gradu-

ate curriculum neither benefi ts research nor 

serves as an accurate indicator of an indi-

vidual’s problem-solving ability. Recently, 

Hazari et al. (1) found that being “learn-

ing-oriented” rather than “performance-

oriented” predicted success at the graduate 

level. This research implies that—if assess-

ments were added to the curriculum (a move 

I discourage)—assessments of student inter-

est in learning would be a better indicator 

of program effectiveness than the perfor-

mance-based assessments advocated by 

Feldon, Maher, and Timmerman. 
GUNNAR NEWQUIST
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Response 
NEWQUIST SUGGESTS THAT STUDENTS’ PUB-
lications are important predictors of post-

degree research effectiveness, due in part to 

the importance of collaboration in innovative 

research. We agree that publication record is 

important and helpful, but the collaborative 

aspects of writing render publications a noisy 

metric by which to assess individual growth 

on specifi c skills (1). The variable time lags 

between the execution of an experiment, 

analysis of its data, and publication of fi nd-

ings [e.g., (2)] further limit the ability to iden-

tify direct relationships between experiences 

in a doctoral program and scholarly growth. 

Doctoral education’s overarching goal is to 

develop competent researchers capable of per-

forming independent research (3–6). To deter-

mine how effectively doctoral programs—and 

specifi c features of those programs—prepare 

individual students for independent scholar-

ship, we suggest the implementation of mea-

sures refl ecting individual growth in requisite 

skill sets identifi ed by a discipline [e.g., (7)].

Newquist also infers that we advocate 

some form of standardized testing.  This is 

not the case. The mechanism we do suggest, 

the rubric, represents a performance-based 

assessment that faculty at the program or 

department level can tailor to evaluate local-

ized, authentic student research products (8, 

9). Rubrics may also be useful in conceptu-

alizing and operationally defi ning necessary 

competencies that represent the consensus of 

a larger fi eld or discipline at the local level. 

Far from constraining research creativity or 

inhibiting problem-solving in graduate stu-

dents, an effective rubric makes transpar-

ent a faculty’s expectations of excellence in 

research. This can help students to align the 

products of their innovative work with the 

quality indicators valued by faculty and the 

larger fi eld to which they wish to contribute.

Newquist then cites f indings from a 

recent study (10) that identifi es a correla-

tion between doctoral students’ goal orienta-

tions (“learning-oriented” or “performance-

oriented”) and their subsequent professional 

productivity as measured by grants and pub-

lications.  The defi nition of “performance-

orientation” in this study refers to their indi-

cation on a survey that their sole motivation 

for attending graduate school was either 

having “received good grades in science” 

previously or being “awarded [a] scholar-

ship or fellowship.” In contrast, those classi-

fi ed as having a “learning-orientation” indi-

cated a sole motivation of “enjoyed thinking 

about science.” These results do not confl ict 

with our position. Certainly, someone who 

is driven by an inherent interest in scientifi c 

inquiry will be more motivated to acquire 

necessary skills at the Ph.D. level and fi nd 

productive research opportunities. We 

merely suggest that assessing those skills in 

a manner able to meaningfully inform the 

improvement of doctoral education requires 

measures that are well defi ned through fac-

ulty consensus, suitable for identifying lon-

gitudinal growth, and precisely targeted to 

measure students as individual learners.
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