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Lagrange function, 481–482
Lagrangian particle, 260
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melt ponds, aerial photography of, 437, 438
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541–533
sea ice backscatter models for level ice, 544–545
sea ice backscatter models for ridged ice, 545
sea ice emission, 543–544, 548–552
of sea ice growth, 41–45
for sea ice thermal microwave emission, 543–545
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493–496
comparison of algorithms, 486–490
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polarizer, 150, 152–153, 153, 156–157, 162, 164–168, 169, 171–172, 172
polarizing filter, 152, 165–168, 197
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polar molecule, water as, 121, 121, 153
Polar-Orbiting Environmental Satellites (POES) series, 352, 352
polar orbiting satellites, 286–287, 287
polar regions. see also Antarctic region; Arctic region
geographic differences, 562–564, 563, 565
manifestation of global warming in, 560–562
sea ice characteristics, differences in, 564–565, 566
sea ice regimes, 562–565

polycrystalline ice structure, 191–244
biomass accumulation at bottom of ice, 230–232, 231–232
classification of natural ice, 200–216
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examples, 216–230
geometric characteristics of air bubbles, 242–244, 243, 244
geometric characteristics of brine pockets in FYI, 236–242, 238–242
geometric characteristics of crystalline structure, 232–236, 234–237
information contents in, 234–244
laboratory techniques for revealing, 149–188
morphology of ice, 197–200
perennial sea ice, 221–230
seasonal sea ice, 217–221
stereographical projection (fabric diagram), 214–216, 215
terms and definitions, 191–197

polycrystalline solids, 193
polygonization, 63, 64, 197
polynya, 16, 86–90, 88–91
coastal, 88, 89
identification and properties, 442–444, 444
latent heat, 87–88
open-ocean, 87
optical and SAR images compared, 455, 455
sensible heat, 87–88

polyvinyl alcohol (PVA), 165–166
polyvinyl formal (Formvar), 174, 177
Pond Inlet, 253
Practical Salinity Unit (PSU), 31
precipitation of salts, 31–32, 32, 57–58
pressure ridges, 68, 70–72, 71, 413, 418
pressure (compression) ridges, 70
primary ice, freshwater, 200, 201, 202
primary production, 17, 230, 232
properties of sea ice, 107–146
air volume fraction, 124
brine volume fraction, 123–124
bulk salinity, 115, 115–116
density, 121–122, 121–123
dielectric, 134–136, 137–145
equations to determine parameters, 109
pure ice volume fraction, 124
salinity, 113–121
salinity profile, 116–121, 117–120
solid salt volume fraction, 124
temperature profiles, 108–113, 110–114
thermal, 126–134, 128–134
typical values of key physical parameters, 107–108, 108–109
volume fraction of constituents, 123, 123–126

pure ice volume fraction, 124
PVD (Polder and Van Santen) model, 136–137, 142, 144–145
pycnocline zone, 34, 34
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QuikSCAT, 339, 340, 341, 358, 358–359
scatterometer, 323, 323
sea ice concentration, 484, 484–486, 486, 489

radar altimeter, 308, 323–324, 324
radar backscatter. see backscatter
radar cross section (RCS), 293, 309–310
radar equations, 309, 309–311
Radar Imaging Satellite (RISAT), 357
radar pulse, 308–309
coherency, 311
illustration of, 309
polarization, 311–312
scattering mechanisms, 312–313, 313

RADARSAT, 252, 267, 269, 277, 308, 314–315, 318
ice classification, 461, 462
optical image compared, 455, 455
radar backscatter data, 377, 380, 382, 382–383, 384, 385–387, 389,
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rafted ice images, 412, 412
ridged, rubble, and brash ice, 414–416, 416
sea ice classification, 467–471, 468
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sea ice motion tracking, 528, 529
sea ice thickness, 505, 505, 512, 516, 517, 519
sensors, 355–358, 356
single look concept, 311
surface deformation, 417, 418, 420, 420–421
surface melt, 434, 435–436
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RADARSAT Geophysical Processing System (RGPS), 417, 419–

420, 420
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radar scattering mechanisms. see scattering mechanisms
radar sensors, 23
radar system, monostatic, 309
radiance, 286, 298, 298, 300, 302, 303
radiation power, 543
radiative processes
in atmosphere, 325–330
in seawater, 330–333
in snow over ice, 333–341

radiative transfer, 543
radiative transfer equation (RTE), 307, 517
rafted ice, identification and characterization, 412–413, 412–413
rafting, 37, 68, 69–70, 69–70, 72–73
randomly oriented (S4) frazil ice
crystallographic classification, 201, 204–205, 205
three-dimensional schematic diagram, 205

Rayleigh scattering, 155, 326, 326, 406, 543
real aperture radar (RAR), 287, 308–309
recrystallization, 197
reflectance, 293, 300–302, 303, 327, 364–370
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surface melt, 429–431, 430–431
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refraction, 152
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remote sensing
altimeter systems, 323–325, 324
atmospheric influences on, 325–330
fundamentals, 283–341
general principles, 284–289
imaging radar sensing, 308–322, 309, 311–313, 316, 318–319, 321
optical sensing, 300–303, 303
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passive microwave (PM) sensing, 305, 305–308, 306–307
scatterometer systems, 322–323, 323
seawater influences on, 330–333
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thermal infrared sensing, 303–305, 304
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re-radiation, 296–297
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backscatter models/mechanisms for ridged ice, 321, 321, 545
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420–421
pressure, 413, 418
shear, 413–414, 415
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Rigsby stage, 165–166, 166, 214–215
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rotten ice, 77, 411, 428, 429, 430
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rubble ice, 68, 68, 73–74, 73–74
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S1 ice
crystallographic classification, 201, 202, 205–207, 206–207
fabric diagram, 214–215, 215
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crystallographic classification, 207–210, 208–210
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fabric diagram, 215, 215
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crystallographic classification, 201, 202, 211, 211–212
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S5 ice
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salinity, 113–121
algal growth and, 230
brine volume fraction, 123–124
bulk, 115, 115–116
latent heat of fusion, influence on, 133–134, 134
loss during sea ice growth, 58–67
microwave penetration depth and, 403–405, 405
of near shore water, 202
seawater, 31–32, 32
specific heat, influence on, 131–133, 133
surface, 114
temperature dependence of brine salinity, 125, 125–126
temporal evolution of, 120, 120

salinity profiles, 116–121, 117–120
salt precipitation, 57–58
salt rejection, 15, 40, 47, 50, 54, 58–61
from bulk ice, 61–67
initial rapid at ice-water interface, 59–61
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SAR
sea ice classification, 458–471, 462–468, 470
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SAR (synthetic aperture radar)
backscatter databases from single-channel, 378–384
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detecting ridges, rubble, and brash ice, 413
dual polarization, 384–387
field experiments, 252, 256, 267–271, 273–276, 279
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historical perspective, 351
lead detection, 422–424, 426
modern systems, 355, 355–358
multichannel, 313–315
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pressure ridges, 70–72
response to global warming, 569–572, 570–571
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seawater
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