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Ïðîâåäåí êðàòêèé àíàëèç ïîñëåäíèõ ïóáëèêàöèé íà òåìó î òàê íàçûâàåìîì àíîìàëüíîì ïîãëîùåíèè 
ñîëíå÷íîé ðàäèàöèè â àòìîñôåðå è î âîçìîæíîì âêëàäå â ýòîò ýôôåêò âîäÿíîãî ïàðà. Ïðèâåäåííûå îöåíêè 
ïîêàçûâàþò, ÷òî íåîïðåäåëåííîñòü â çíàíèè èñõîäíûõ ñïåêòðîñêîïè÷åñêèõ ïàðàìåòðîâ âîäÿíîãî ïàðà, 
âêëþ÷àÿ äèìåðû âîäû, ìîæåò îáóñëîâèòü íà ñåãîäíÿ ëèøü íåáîëüøóþ ÷àñòü àíîìàëüíîãî ïîãëîùåíèÿ ñîë-
íå÷íîé ðàäèàöèè, îáíàðóæåííîãî íåñêîëüêî ëåò íàçàä. 

 

Ââåäåíèå 

Îêîëî 8–9 ëåò íàçàä ïîÿâèëèñü ïåðâûå ñîîá-
ùåíèÿ î òàê íàçûâàåìîì «àíîìàëüíîì ïîãëîùåíèè» 
â àòìîñôåðå [1−5]. Áûëî îáíàðóæåíî, ÷òî â ðàñ÷å-
òàõ ñèñòåìàòè÷åñêè íåäîîöåíèâàåòñÿ âåëè÷èíà ïî-
ãëîùåííîé â àòìîñôåðå ñîëíå÷íîé ðàäèàöèè ïî 
ñðàâíåíèþ ñ ýêñïåðèìåíòîì. Ðàçíîãëàñèå â óñðåä-
íåííîé ïî ãëîáóñó (ÓÃ) âåëè÷èíå ïîòîêà äîñòèãàëî 
25 Âò/ì2, ÷òî ñîñòàâëÿåò ∼ 30% îò âåëè÷èíû âñåé 
ïîãëîùàåìîé â àòìîñôåðå ñîëíå÷íîé ðàäèàöèè 
(∼ 80 Âò/ì2). Íåñìîòðÿ íà ìíîãî÷èñëåííûå ïîïûò-
êè, ïðåäïðèíÿòûå çà ïðîøåäøèå ãîäû, îêîí÷àòåëü- 
 

íîãî îòâåòà íà âîïðîñ î ïðè÷èíå ýòîãî ðàçíîãëàñèÿ 
òàê è íå ïðîçâó÷àëî. Áîëåå òîãî, â ïîñëåäíèå ãîäû 
íàáëþäàåòñÿ ÿâíûé ñïàä ÷èñëà ðàáîò, â êîòîðûõ 
ñîîáùàëîñü áû îá àíîìàëüíîì ïîãëîùåíèè. Áûëî 
âûäâèíóòî ìíîæåñòâî âîçìîæíûõ ïðè÷èí, îáúÿñ-
íÿþùèõ àíîìàëüíîå ïîãëîùåíèå, íî, ïîñêîëüêó 
äàííûé ýôôåêò áûë îáíàðóæåí äàæå äëÿ ñëó÷àåâ 
áåçîáëà÷íîãî íåáà [6], îñíîâíûìè «ïîäîçðåâàåìû-
ìè» áûëè àýðîçîëü è âîäÿíîé ïàð. Ïîãëîùåíèå 
âîäÿíîãî ïàðà, êàê âèäíî èç ðèñóíêà, äîìèíèðóåò 
íàä âñåìè äðóãèìè ãàçàìè, îáóñëîâëèâàÿ äî 90% 
âñåãî ïîãëîùåíèÿ â ñîëíå÷íîì ñïåêòðàëüíîì äèà- 
ïàçîíå. 
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Â äàííîé ñòàòüå àíàëèçèðóþòñÿ òåîðåòè÷åñêèå 
è ýêñïåðèìåíòàëüíûå ðàáîòû ïîñëåäíèõ ëåò ñ öå-
ëüþ îöåíèòü âîçìîæíûé âêëàä âîäÿíîãî ïàðà  
â àíîìàëüíîå ïîãëîùåíèå. Ïðè ýòîì ïîä òåðìèíîì 
«àíîìàëüíîå ïîãëîùåíèå» (ÀÏ) ìû áóäåì ïîíèìàòü 
íå ñòîëüêî âîçìîæíûå ðåàëüíûå èñòî÷íèêè ïîãëî-
ùåíèÿ â àòìîñôåðå, íå ó÷èòûâàåìûå íà ñåãîäíÿø-
íèé äåíü, ñêîëüêî ïðîñòî íåîïðåäåëåííîñòü ðàñ÷åòà 
ïîãëîùåíèÿ ñîëíå÷íîé ðàäèàöèè, îáóñëîâëåííóþ 
ðàçíûìè ôàêòîðàìè. 

Ê âîïðîñó  
îá àíîìàëüíîì ïîãëîùåíèè 

Îáçîð ðàáîò ïîñëåäíèõ ëåò ïîêàçûâàåò, ÷òî 
èìååò ìåñòî ñóùåñòâåííîå ðàçíîãëàñèå â âîïðîñå 
êàê î âîçìîæíîé ðîëè âîäÿíîãî ïàðà â ÀÏ, òàê  
è î ñàìîì ÀÏ. Óñëîâíî ýòè ðàáîòû ìîæíî ðàçäå-
ëèòü íà òðè ãðóïïû. 

1. Àðêèíã â ñâîèõ ðàáîòàõ [2,6] ñîîáùàåò îá 
îáíàðóæåíèè áîëüøîãî àíîìàëüíîãî ïîãëîùåíèÿ 
(17−28 Âò/ì2) è î ñèëüíîé êîððåëÿöèè âåëè÷èíû 
ýòîãî ïîãëîùåíèÿ ñ èíòåãðàëüíûì â ñòîëáå àòìî-
ñôåðû ñîäåðæàíèåì âîäÿíîãî ïàðà. Ýòîò ôàêò ìî-
æåò óêàçûâàòü íà âîäÿíîé ïàð êàê íà îñíîâíîé èñ-
òî÷íèê ÀÏ. Ïîäîáíàÿ êîððåëÿöèÿ áûëà òàêæå îò-
ìå÷åíà â ðàáîòàõ [1, 4, 7]. 

2. Â ðÿäå äðóãèõ ðàáîò [5, 8] àâòîðû ñîîáùàþò 
î ñóùåñòâåííî ìåíüøåé âåëè÷èíå ÀÏ (íàïðèìåð, 
ìåíåå 7 Âò/ì2 â [5]) è îá îòñóòñòâèè êàêîé-ëèáî 
êîððåëÿöèè ýòîãî ïîãëîùåíèÿ ñ ñîäåðæàíèåì âîäÿ-
íîãî ïàðà. 

3. Íàêîíåö, â òðåòüåé ãðóïïå ðàáîò, íàïðèìåð  
â [9], ñîîáùàåòñÿ îò îòñóòñòâèè êàêîãî-ëèáî àíî-
ìàëüíîãî ïîãëîùåíèÿ â ïðåäåëàõ ýêñïåðèìåíòàëüíîé 
ïîãðåøíîñòè (∼ 5 Âò/ì2). Ïðè âíèìàòåëüíîì ðàññìîò-
ðåíèè ðàáîòû [9], êàê è íåêîòîðûõ ðàáîò èç ãðóïïû 
2, ìîæíî îòìåòèòü îäíî îáñòîÿòåëüñòâî, êîòîðîå îò-
ëè÷àåò åå îò ðàáîò èç ãðóïïû 1. Ýòî îáñòîÿòåëüñòâî 
çàêëþ÷àåòñÿ â òîì, ÷òî â ðàáîòå [9] âíà÷àëå, ïóòåì 
ïîäãîíêè ìîäåëüíîãî ïîòîêà ê èçìåðåííîìó, îïðåäå-
ëÿþòñÿ ïàðàìåòðû àýðîçîëüíîé ìîäåëè. Çàòåì ýòà 
ïîäîãíàííàÿ ìîäåëü àýðîçîëÿ èñïîëüçóåòñÿ â ðàñ÷åòå 
ïåðåíîñà ðàäèàöèè äëÿ ñðàâíåíèÿ ñ ýêñïåðèìåíòîì. 
Èíà÷å ãîâîðÿ, â ðàáîòàõ ãðóïïû 1 ïðîâîäèòñÿ ñðàâ-
íåíèå ýêñïåðèìåíòà ñ ðàñ÷åòîì, òîãäà êàê â ðàáîòàõ 

ãðóïïû 2 è 3 – ñðàâíåíèå ýêñïåðèìåíòà ñ ðàñ÷åòîì, 
ïàðàìåòðû êîòîðîãî ïðåäâàðèòåëüíî ïîäîãíàíû  

ê ýêñïåðèìåíòó. Î÷åâèäíî, ÷òî ïðè òàêîì ïîäõîäå 
ëþáîå ÀÏ, èìåþùåå ãëàäêóþ ñïåêòðàëüíóþ çàâèñè-
ìîñòü, ìîæåò áûòü ÷àñòè÷íî (à â íåêîòîðûõ ñëó÷àÿõ  

è ïîëíîñòüþ) âêëþ÷åíî â ïîäãîíÿåìûå ïàðàìåòðû 

àýðîçîëüíîé ìîäåëè, äàæå åñëè ýòî ÀÏ íå îáóñëîâëå-
íî â äåéñòâèòåëüíîñòè àýðîçîëüíûì ïîãëîùåíèåì. 
 Òàêèì îáðàçîì, äàííûé ïîäõîä âïîëíå îïðàâ-
äàí òîëüêî â ñëó÷àå, êîãäà åñòü àáñîëþòíàÿ óâåðåí-
íîñòü, ÷òî ÀÏ îáóñëîâëåíî òîëüêî íåòî÷íûì ó÷åòîì 
àýðîçîëüíîãî ïîãëîùåíèÿ, ëèáî êîãäà ÀÏ èìååò 
ñïåêòðàëüíóþ çàâèñèìîñòü, ñóùåñòâåííî îòëè÷íóþ 
îò òàêîâîé äëÿ àýðîçîëÿ. Âîçìîæíî, èìåííî äàí-
íûì îáñòîÿòåëüñòâîì – ïîâñåìåñòíûì èñïîëüçîâà-
íèåì ïîäãîíêè íåèçâåñòíûõ ïàðàìåòðîâ ìîäåëè – 
îáúÿñíÿåòñÿ ñóùåñòâåííîå ñîêðàùåíèå â ïîñëåäíèå 
ãîäû ÷èñëà ðàáîò, ãäå áû ñîîáùàëîñü î ðåãèñòðàöèè 

ÀÏ. Â êà÷åñòâå ïîäòâåðæäåíèÿ ýòîé ìûñëè ìîæíî 
îòìåòèòü, íàïðèìåð, ÷òî â ðàáîòå [10] àâòîðû ñî-
îáùàþò î íàëè÷èè ñóùåñòâåííîãî ðàçíîãëàñèÿ èç-
ìåðåíèé ñ ðàñ÷åòîì «ïåðâîíà÷àëüíî», íî ïîñëå ïîä-
ãîíêè ïàðàìåòðîâ êîíòèíóóìà âîäû ýòà ðàçíèöà 
ñòàíîâèòñÿ íåçíà÷èòåëüíîé. 

Íåîïðåäåëåííîñòè  
ó÷åòà ïîãëîùåíèÿ H2O 

Îäíîé èç ïðè÷èí, à èíîãäà è ãëàâíîé ïðè÷èíîé 
ðàçíîãëàñèÿ â âåëè÷èíå ÀÏ, äåòåêòèðóåìîãî ðàçíû-
ìè ãðóïïàìè èññëåäîâàòåëåé, ÿâëÿåòñÿ íåîïðåäåëåí-
íîñòü â çíàíèè èñõîäíûõ ñïåêòðîñêîïè÷åñêèõ ïàðà-
ìåòðîâ Í2Î. Èñïîëüçîâàíèå ðàçëè÷íûõ âåðñèé êîí-
òèíóàëüíîãî ïîãëîùåíèÿ âîäû èëè ðàçíûõ áàç ñïåê-
òðîñêîïè÷åñêèõ ïàðàìåòðîâ ðàçíûìè ãðóïïàìè ìî-
æåò ïðèâîäèòü ê ðàçíûì ðåçóëüòàòàì. Â ðàáîòàõ 
[11−17], êàê è â ðÿäå äðóãèõ ðàáîò, âûøåäøèõ çà 
ïîñëåäíèå 2–3 ãîäà, áûëè ðàññìîòðåíû âîçìîæíûå 
èñòî÷íèêè íåîïðåäåëåííîñòè â èñõîäíîé ñïåêòðîñêî-
ïè÷åñêîé èíôîðìàöèè ïî âîäÿíîìó ïàðó è èõ âëèÿ-
íèå íà ðàñ÷åò ïîãëîùàåìîé ñîëíå÷íîé ðàäèàöèè  
â àòìîñôåðå. Íèæå ìû ïðîâåäåì èõ êðàòêèé àíàëèç. 
 1. Ïîñòîÿííîå îáíîâëåíèå áàçû äàííûõ  
HITRAN, ÿâëÿþùåéñÿ íà ñåãîäíÿøíèé äåíü íàèáî-
ëåå èñïîëüçóåìîé áàçîé ïàðàìåòðîâ ñïåêòðàëüíûõ 
ëèíèé, ïðèâîäèò ê òîìó, ÷òî ìîäåëè ðàñ÷åòà ðàäèà-
öèè ðàçëè÷íûõ èññëåäîâàòåëüñêèõ ãðóïï èñïîëüçó-
þò, êàê ïðàâèëî, ðàçíûå âåðñèè áàçû HITRAN. 
Äîñòàòî÷íî îòìåòèòü, ÷òî çà ïåðèîä 1992−2002 ãã. 
âûøëî â ñâåò 5 ðàçíûõ âåðñèé: HITRAN-92;  
HITRAN-96; HITRAN-96 ñ ïîïðàâêàìè Ãèâåðà  
è äð. [18] (èëè HITRAN-99); HITRAN-2000 (èëè  
HITRAN-2k) è HITRAN-2001 (èëè HITRAN 

v. 11.0) [19]. 
Â ðàáîòàõ [13, 15] áûëî ïîêàçàíî, ÷òî ìàêñè-

ìàëüíàÿ ðàçíèöà â ðàñ÷åòíîì ïîòîêå ñîëíå÷íîé 
ðàäèàöèè íà ïîâåðõíîñòè âîçíèêàåò ìåæäó âàðèàí-
òàìè èñïîëüçîâàíèÿ áàçû HITRAN-96 è HITRAN-
2001. Ýòà ðàçíèöà ñîñòàâëÿåò ∼ 0,8 Âò/ì2 äëÿ çå-
íèòíîãî óãëà ñîëíöà 30° è ëåòà ñðåäíèõ øèðîò. Ýòî 
ñîîòâåòñòâóåò ïðèìåðíî 0,27 Âò/ì2 ÓÃ-ïîòîêà.  

2. Êîíòèíóàëüíîå ïîãëîùåíèå âîäÿíîãî ïàðà – 
îäíà èç ÷àñòî äèñêóòèðóåìûõ âîçìîæíûõ ïðè÷èí 
ÀÏ [6]. Ïîìèìî òîãî ÷òî ñàìà ïðèðîäà êîíòèíó-
àëüíîãî ïîãëîùåíèÿ äî ñèõ ïîð íå èìååò îäíîçíà÷-
íîãî îáúÿñíåíèÿ è ñóùåñòâóåò íåñêîëüêî ïðèíöè-
ïèàëüíî ðàçíûõ ïîäõîäîâ ê ðåøåíèþ ýòîé ïðîáëå-
ìû, èìååò ìåñòî òàêæå ñóùåñòâåííàÿ êîëè÷åñòâåí-
íàÿ ðàçíèöà äàæå ìåæäó ðàçíûìè âåðñèÿìè îäíîé 
è òîé æå ìîäåëè êîíòèíóóìà − CKD−ìîäåëè 
(Clough, Kneizys, Davies) [20], íàèáîëåå ÷àñòî èñ-
ïîëüçóåìîé â íàñòîÿùåå âðåìÿ â ðàäèàöèîííûõ 
áëîêàõ. Ñèòóàöèÿ ñ îáíîâëåíèåì CKD−ìîäåëè åùå 
áîëåå ñëîæíàÿ, ÷åì ñ áàçîé äàííûõ HITRAN. Òàê, 
çà ïîñëåäíèå 8 ëåò âûøëî â ñâåò 8 àïãðåéòîâ 
CKD−ìîäåëè êîíòèíóóìà. Ïðè ýòîì îöåíåííàÿ  
â ðàáîòàõ [13, 15] ðàçíèöà â ÓÃ-ïîòîêå ñîëíå÷íîé 
ðàäèàöèè, îáóñëîâëåííàÿ èñïîëüçîâàíèåì â ðàñ÷åòå 
ðàçíûõ ïîñëåäíèõ âåðñèé CKD−êîíòèíóóìà, ñîñòà-
âèëà äî 0,9 Âò/ì2, èëè 1,1% îò ïîëíîãî ïîòîêà 
ñîëíå÷íîé ðàäèàöèè, ïîãëîùàåìîé â àòìîñôåðå. 
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3. Åùå îäíèì âîçìîæíûì èñòî÷íèêîì ðàçíî-
ãëàñèÿ ìåæäó ðàçíûìè ðàäèàöèîííûìè êîäàìè ÿâ-
ëÿåòñÿ ó÷åò/íåó÷åò ñëàáûõ ëèíèé Ïàðòðèäæà− 
Øâåíêå [21, 22]. Òàê, â [13, 15] ïîêàçàíî, ÷òî íå-
ó÷åò ýòèõ ëèíèé âåäåò ê íåäîîöåíêå ïîãëîùàåìîãî â 
àòìîñôåðå ÓÃ ñîëíå÷íîãî ïîòîêà äî ∼ 0,9 Âò/ì2. 
Ýòîò ðåçóëüòàò õîðîøî ñîãëàñóåòñÿ òàêæå ñ îöåí-
êàìè, ïîëó÷åííûìè â ðàáîòàõ [11, 12]. 

4. Íåñìîòðÿ íà ïîñòîÿííûå îáíîâëåíèÿ áàçû 
äàííûõ HITRAN, ïî-ïðåæíåìó îñòàåòñÿ äèñêóññè-
îííûì âîïðîñ î ïîãëîùåíèè âîäÿíîãî ïàðà â ïîëî-
ñàõ 2ν (7100 ñì–1), 2ν + δ (8800 ñì–1), 3ν (10600 ñì–1), 
3ν + δ (12200 ñì–1) è 4ν (13800 ñì–1). Çàÿâëåííàÿ  
â ðàáîòàõ [23, 24] àëüòåðíàòèâíàÿ áàçà ñïåêòðàëü-
íûõ ëèíèé âîäû ESA ïîêàçûâàåò ñóùåñòâåííî áîëü-
øåå ïîãëîùåíèå âîäÿíîãî ïàðà â ïîëîñàõ 2ν + δ, 3ν, 
3ν + δ è 4ν (ñîîòâåòñòâåííî íà 38, 6, 15 è 10%) ïî 
ñðàâíåíèþ ñ HITRAN-99 [25]. Íåñìîòðÿ íà ìíîãî-
÷èñëåííûå êðèòè÷åñêèå çàìå÷àíèÿ â àäðåñ áàçû 
ESA, ïîâòîðíûå èçìåðåíèÿ â Rytherford Appleton 
Laboratory (Àíãëèÿ) â ïîëîñàõ 2ν è 2ν + δ ïîäòâåð-
äèëè ïðèñóòñòâèå äîïîëíèòåëüíîãî ïî ñðàâíåíèþ  
ñ HITRAN-2000 ïîãëîùåíèÿ (ñîîòâåòñòâåííî íà 12 
è 15%) [14], õîòÿ è ñóùåñòâåííî ìåíüøåãî ïî âåëè-
÷èíå äëÿ ïîëîñû 2ν + δ, ÷åì áûëî çàÿâëåíî ïåðâî-
íà÷àëüíî â ðàáîòàõ [23−25]. Â ðàáîòå [26] òàêæå 
ñîîáùàåòñÿ î ðåãèñòðàöèè ïðåâûøåíèÿ èíòåíñèâíî-
ñòåé ñïåêòðàëüíûõ ëèíèé â äèàïàçîíå 5800−7900 ñì–1 
ïî ñðàâíåíèþ ñ HITRAN-2000 â ñðåäíåì íà 8%.  

Îöåíêà äîïîëíèòåëüíîãî âêëàäà â ïîãëîùåíèå 
êîðîòêîâîëíîâîé ðàäèàöèè, îáóñëîâëåííîãî äàí-
íûìè ïîïðàâêàìè ê áàçå HITRAN, ïðîâåäåííàÿ  
â ðàáîòàõ [12, 14, 15], äàåò âåëè÷èíó óñðåäíåííîãî 
ïî ãëîáóñó ïîòîêà 1,1−1,5 Âò/ì2. 

5. Åùå îäèí âîçìîæíûé èñòî÷íèê àíîìàëüíîãî 
ïîãëîùåíèÿ, ñâÿçàííûé ñ âîäÿíûì ïàðîì, − ýòî 
ïîãëîùåíèå êîìïëåêñàìè âîäû. Òåìà êîìïëåêñîâ 
(èëè êëàñòåðîâ) âîäû è èõ ðîëè â àòìîñôåðíîì 
ðàäèàöèîííîì áþäæåòå â ïîñëåäíèå ãîäû ïåðåæè-
âàåò âòîðîå ðîæäåíèå [27−29]. Íåñìîòðÿ íà ìíîãî-
÷èñëåííûå òåîðåòè÷åñêèå è ýêñïåðèìåíòàëüíûå èñ-
ñëåäîâàíèÿ ñâîéñòâ ïðîñòåéøåãî êîìïëåêñà âîäû – 
äèìåðà âîäû [30−33], òîëüêî íåäàâíî ïîÿâèëèñü 
ïåðâûå ñîîáùåíèÿ î ðåãèñòðàöèè ïîãëîùåíèÿ äè-
ìåðîâ â àòìîñôåðå (â ñïåêòðàëüíîé îáëàñòè îêîëî 
13300 ñì–1) [34] è â ëàáîðàòîðíûõ óñëîâèÿõ, áëèç-
êèõ ê àòìîñôåðíûì (îêîëî 5230 ñì–1) [17]. 

Â ðàáîòàõ [16, 17, 30] ñäåëàíû ÷èñëåííûå 
îöåíêè âîçìîæíîãî âêëàäà â ïîãëîùåíèå àòìîñôåð-
íîé ðàäèàöèè, îáóñëîâëåííîãî äèìåðàìè âîäû. Ýòè 
îöåíêè, â öåëîì, õîðîøî ñîãëàñóþòñÿ ìåæäó ñîáîé 
è äàþò âåëè÷èíó ïîãëîùàåìîãî ÓÃ ïîòîêà îò 0,6 äî 
1,5 Âò/ì2, â çàâèñèìîñòè îò øèðèíû ïîëîñ ïîãëî-
ùåíèÿ äèìåðîâ, êîòîðàÿ äî íàñòîÿùåãî âðåìåíè 
ÿâëÿåòñÿ âåñüìà íåîïðåäåëåííûì ïàðàìåòðîì è ìî-
æåò âàðüèðîâàòüñÿ îò 6 äî 100 ñì–1 äëÿ ðàçíûõ 
äèìåðíûõ ïîëîñ [30]. 

Çàêëþ÷åíèå 

Â ñâîäíîé òàáëèöå ïðèâåäåíû âñå ðàññìîòðåí-
íûå âûøå ïîãðåøíîñòè ðàñ÷åòà ïîòîêà ñîëíå÷íîé 

ðàäèàöèè â àòìîñôåðå, îáóñëîâëåííûå íåòî÷íûì 
çíàíèåì ïàðàìåòðîâ ïîãëîùåíèÿ âîäÿíîãî ïàðà. Èç 
òàáëèöû âèäíî, ÷òî ìàêñèìàëüíàÿ ïîãðåøíîñòü, îáó-
ñëîâëåííàÿ âñåìè ðàññìîòðåííûìè ôàêòîðàìè, ìî-
æåò äîñòèãàòü 4−5 Âò/ì2 óñðåäíåííîãî ïî ãëîáóñó 
ïîòîêà, èëè 5−6 % îò îáùåãî ïîãëîùåíèÿ ñîëíå÷íîé 
ðàäèàöèè â àòìîñôåðå, ÷òî, íåñîìíåííî, ÿâëÿåòñÿ 
áîëüøîé âåëè÷èíîé. Òåì íå ìåíåå ýòà ïîãðåøíîñòü 
íå ìîæåò îáúÿñíèòü ÀÏ 17−25 Âò/ì2, î êîòîðîì ñî-
îáùàëîñü â ðàáîòàõ Àðêèíãà è äð. äëÿ ñëó÷àÿ áåçîá-
ëà÷íîãî íåáà. Ñêîðåå âñåãî, òàêîå ÀÏ áûëî îáóñëîâ-
ëåíî ñîâîêóïíîñòüþ ìíîæåñòâà ôàêòîðîâ, êàê ðàñ-
ñìîòðåííûõ â äàííîé ðàáîòå, òàê è äðóãèõ, âêëþ-
÷àþùèõ, íàïðèìåð, íåòî÷íûé ó÷åò àýðîçîëüíîãî îñ-
ëàáëåíèÿ, íåòî÷íîñòü êàëèáðîâêè ïðèáîðîâ è ò.ä. 
 

Ïîãðåøíîñòè â ðàñ÷åòå ïîãëîùàåìîé â àòìîñôåðå  
óñðåäíåííîé ïî ãëîáóñó ñîëíå÷íîé ðàäèàöèè,  
îáóñëîâëåííûå íåîïðåäåëåííîñòüþ â èñõîäíîé  

ñïåêòðîñêîïè÷åñêîé èíôîðìàöèè ïî âîäÿíîìó ïàðó. 
Ñïåêòðàëüíûé èíòåðâàë 2 500–20 000 ñì–1 (0,5–4 ìêì) 

Èñòî÷íèê  
íåîïðåäåëåííîñòè 

Ïîãðåø-
íîñòü, 
Âò/ì2 

Äîëÿ 
îò îáùåãî 
ïîãëîùå-

íèÿ 
â àòìî-

ñôåðå, %

Ññûëêè

HITRAN-2001–HITRAN-96 
HITRAN-2001–HITRAN-2000 

 0,27 
 0,2 

 0,4 
 0,3 

[13, 15]

CKD 1–CKD 2,4  
(êîíòèíóóì)  0,9  1,1 [13, 15]
Ñëàáûå ëèíèè Ïàðòðèäæà–
Øâåíêå  0,9  1,1 

[12, 13, 
15] 

Ïîïðàâêè ê HITRAN-2000  1,1–1,5  1,4–1,8
[12, 13, 

15] 

Ïîãëîùåíèå äèìåðàìè âîäû  0,6–1,5  0,8–1,8
[17, 30, 

35] 
Èòîãî:  3,8–5,1  4,8–6,2  

 

Àâòîð áëàãîäàðèò Ñîâåò ïî èññëåäîâàíèþ îê-
ðóæàþùåé ñðåäû Âåëèêîáðèòàíèè (ãðàíò 
NER/T/S/2001/00194) è Ê. Øàéíà çà ïîääåðæêó 
è ïëîäîòâîðíûå îáñóæäåíèÿ. 

 

1. Wild M., Ohmura A., Gilden H., Roeckner E. Valida-
tion of general circulation model radiative fluxes using 
surface observations // J. Climate. 1995. V. 8. 
P. 1309–1324. 

2. Arking A. Absorption of solar energy in the atmosphere: 
discrepancy between model and observations // Sci-
ence. 1996. V. 273. P. 779–782. 

3. Ramanathan V., Vogelmann A.M. Greenhouse effect, 
atmospheric solar absorption and the Earth’s radiation 
budget: From Arrhenius-Langley era to the 1990s // 
Ambio. 1997. V. 26. P. 38–46. 

4. Kato S., Ackerman T.P., Clothiaux E.E., Mather 
J.H., Mace G.G., Wesley M.L., Murcray F., Michal-
sky J. Uncertainties in modelled and measured clear-sky 
surface shortwave irradiances // J. Geophys. Res. 
D. 1997. V. 102. N 22. P. 25881–25898. 

5. Conant W.C., Vogelmann A.M., Ramanathan V. The 
unexpected solar absorption and atmospheric H2O: a di-
rect test using clear-sky data // Tellus. 1998. V. 50A. 
P. 525–533. 

6. Arking A. Bringing climate models into agreement with 
observations of atmospheric absorption // J. Climate. 
1999. V. 12. P. 1589–1600. 



902 Ïòàøíèê È.Â. 
 

7. Pilewskie P., Rabbette M., Bergstrom R., Marquez J., 
Schmid B., Russell P.B. The discrepancy between 
measured and modelled downwelling solar irradiance at 
the ground: Dependence on water vapor // Geophys. 
Res. Lett. 2000. V. 27. N 1. P. 137–140. 

8. Fu Q., Lesins G., Higgins J., Charlock T., Chylek P., 
Michalsky J. Broadband water vapor absorption of so-
lar radiation tested using ARM data // Geophys. Res. 
Lett. 1998. V. 25. N 8. P. 1169–1172. 

9. Mlawer E.J., Brown P.D., Clough S.A., Harrison L.C., 
Michalsky J.J., Kiedron P.W., Shippert T. Compari-
son of spectral direct and diffuse solar irradiance measu- 
rements and calculations for cloud-free conditions // 
Geophys. Res. Lett. 2000. V. 27. N 17. P. 2653–2656. 

10. Han Y., Shaw J.A., Churnside J.H., Brown P.D., 
Clough S.A. Infrared spectral radiance measurements in 
the tropical Pacific atmosphere // J. Geophys. Res. D. 
1997. V. 102. N 4. P. 4353–4356. 

11. Learner R.C.M., Zhong W., Haigh J.D., Belmiloud 
D., Clarke J. The contribution of unknown weak water 
vapor lines to the absorption of solar radiation // Geo-
phys. Res. Lett. 1999. V. 26. N 24. P. 3609–3612. 

12. Zhong W., Haigh J.D., Belmiloud D., Schermaul R., 
Tennyson J. The impact of new water vapour spectral 
line parameters on the calculation of atmospheric ab-
sorption // Quart. J. Roy. Meteorol. Soc. 2001. 
V. 127. P. 1615–1626. 

13. Ptashnik I.V., Shine K.P. Calculation of solar radia-
tive fluxes in the atmosphere: the effect of updates in 
spectroscopic data // Atmos. Oceanic Opt. 2003. V. 16. 
N 3. P. 251–255. 

14. Smith K.M., Ptashnik I.V., Newnham D.A., Shine K.P. 
Absorption by water vapour in the 1 to 2 µm region // 
J. Quant. Spectrosc. and Radiat. Transfer. 2004. V. 83. 
P. 735–749. 

15. Fomin B.A., Udalova T.A., Zhitnitskii E.A. Evolution 
of spectroscopic information over the last decade and its 
effect on line-by-line calculations for validation of 
radiation codes for climate models // J. Quant. 
Spectrosc. and Radiat. Transfer. 2004. V. 86. P. 73–85. 

16. Kjaergaard H.G., Robinson T.W., Howard D.L., 
Daniel J.S., Headrick J.E., Vaida V. Complexes of 
Importance to the Absorption of Solar Radiation // J. 
Phys. Chem. A. 2003. V. 107. P. 10680–10686. 

17. Ptashnik I.V., Smith K.M., Shine K.P., Newnham D.A. 
Laboratory measurements of water vapour continuum 
absorption in spectral region 5000–5600 cm–1: Evidence 
for water dimers // Quart. J. Roy. Meteorol. Soc.  
(in press). 

18.  Giver L.P., Chackerian C.Jr., Varanasi P. Visible 
and near-infrared H2

16O line intensity corrections for 
HITRAN-96 // J. Quant. Spectrosc. and Radiat. Trans-
fer. 2000. V. 66. P. 101–105. 

19. Rothman L.S., Barbe A., Chris Benner D., Brown L.R., 
Camy-Peyret C., Carleer M.R., Chance K., Cler- 
baux C., Dana V., Devi V.M., Fayt A., Flaud J.-M., 
Gamache R.R., Goldman A., Jacquemart D., Jucks K.W., 
Lafferty W.J., Mandin J.-Y., Massie S.T., Nemtchi-
nov V., Newnham D.A., Perrin A., Rinsland C.P., 
Schroeder J., Smith K.M., Smith M.A.H., Tang K., 
Toth R.A., Vander Auwera J., Varanasi P., Yo-
shino K. The HITRAN molecular spectroscopic data-
base: edition of 2000 including updates through 2001 // 
J. Quant. Spectrosc. and Radiat. Transfer. 2003. V. 82. 
P. 5–44. 

20. Clough S.A., Kneizys F.X., Davies R.W. Line shape 
and water vapor continuum // Atmos. Res. 1989. 
V. 23. P. 229–241. 

21. Partridge H., Schwenke D.W. The determination of an 
accurate isotope potential energy surface for water from 
extensive ab-initio calculation and experimental data // 
J. Chem. Phys. 1997. V. 106. P. 4618–4639. 

22. Schwenke D.W., Partridge H. Convergence testing of 
the analytic representation of an ab-initio dipole mo-
ment function for water: Improved fitting yields im-
proved intensities // J. Chem. Phys. 2000. V. 113. 
N 16. P. 6592–6597. 

23. Schermaul R., Learner R.C.M., Newnham D.A., Wil- 
liams G.R., Ballard J., Zobov N.F., Belmiloud D., 
Tennyson J. The water vapor spectrum in the region 
8600–15000 cm–1; Experimental and theoretical studies 
for a new spectral line database I: Laboratory measu- 
rements // J. Mol. Spectrosc. 2001. V. 208. P. 32–42. 

24. Schermaul R., Learner R.C.M., Newnham D.A., Bal-
lard J., Zobov N.F., Belmiloud D., Tennyson J. The 
water vapor spectrum in the region 8600–15000 cm–1; 
Experimental and theoretical studies for a new spectral 
line database II: Linelist construction // J. Mol. Spec-
trosc. 2001. V. 208. P. 43–50. 

25. Belmiloud D., Schermaul R., Smith K.M., Zobov N.F., 
Brault J.W., Learner R.C.M., Newnham D.A., Ten-
nyson J. New studies of the visible and near-infrared 
absorption by water vapour and some problems with the 
HITRAN database // Geophys. Res. Lett. 2000. V. 27. 
N 22. P. 3703–3706. 

26. Macko P., Romanini D., Mikhailenko S.N., Naumen- 
ko O.V., Kassi S., Campargue A., Jenouvrier A., 
Tyuterev Vl.G. High Sensitivity CW-Cavity Ring 
Down Spectroscopy of water in the region of the 1.5 µm 
atmospheric window // J. Mol. Spectrosc. in press. 

27. Huisken F., Kaloudis M., Kulcke A. Infrared spectro- 
scopy of small size-selected water clusters // J. Chem. 
Phys. 1996. V. 104. N 1. P. 17–25. 

28. Paul J.B., Collier C.P., Saykally R.J., Scherer J.J., 
O’Keefe A. Direct measurement of water cluster con- 
centration by infrared cavity ringdown laser absorption 
spectroscopy // J. Phys. Chem. A. 1997. V. 101. N 29. 
P. 5211–5214. 

29. Evans G.T., Vaida V. Aggregation of water molecules: 
Atmospheric implications // J. Chem. Phys. 2000. 
V. 113. N 16. P. 6652–6659. 

30. Vaida V., Daniel J.S., Kjaergaard H.G., Goss L.M., 
Tuck A.F. Atmospheric absorption of near infrared and 
visible solar radiation by the hydrogen bonded water 
dimer // Quart. J. Roy. Meteorol. Soc. 2001. V. 127. 
P. 1627–1643. 

31. Goldman N., Fellers R.S., Leforestier C., Saykally J. 
Water dimers in the atmosphere: Equilibrium constant for 
water dimerization from the VRT(ASP-W) potential sur-
face // J. Phys. Chem. A.2001. V. 105. N 3. P. 515–519. 

32. Perchard J.P. Anharmonicity and hydrogen bonding. 
II – A near infrared study of water trapped in nitrogen 
matrix // Chem. Phys.  2001. V. 266. P. 109–124. 

33. Schofield D.P., Kjaergaard H.G. Calculated OH-
stretching and HOH-bending vibrational transitions in 
the water dimer // Phys. Chem. Chem. Phys. 2003. 
V. 5. P. 3100–3105. 

34. Pfeilsticker K., Lotter A., Peters C., Bosch H. Atmos-
pheric detection of water dimers via near-infrared ab-
sorption // Science. 2003. V. 300. P. 2078–2080. 

 

I.V. Ptashnik. Absorption of solar radiation by water vapour: possible causes of anomalous absorption. 
Recent publications concerning the so-called anomalous absorption of solar radiation in atmosphere and 

the possible contribution of water vapor to this effect are briefly analyzed. The estimates presented show that 
uncertainty in current knowledge of the initial water vapor spectroscopic parameters, including water dimer 
hypothesis, can contribute only a small part to the reported anomalous absorption. 


